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Lecture No. 1. Importance and scope of ornamental crops 

Introduction  

India has a long tradition of floriculture or ornamental horticulture. As it is an ancient creative skill with imagination 

and an advanced science that played a very importation role in the course of human civilization and its social development. 

In most part of the country, flower growing is carried out on small holdings and commercial floriculture has 

assumed  importance only in the recent past. Traditionally, flowers have been grown in India in the open fields, where they 

have been exposed to both biotic and abiotic stresses. Hence, the quality is not up to the standards. However, in the era of 

globalization, the produce has to be of International quality and globally competitive, as there is lot of demand for different 

floricultural products in the export market. The modern floriculture will meet the above demand of the present day’s 

consumers. 

Definition: 

Floriculture or ornamental horticulture can be defined as “a specialized branch of horticulture which deals not only with 

the cultivation of flowers, foliage, climbers, trees, shrubs, cacti, succulents, etc., but also with their marketing and production 

of value-added products from them” 

Or 

Floriculture or ornamental horticulture can also be defined as “a discipline of horticulture concerned with the cultivation of 

flowering and ornamental plants for gardens and floristry, comprising the floral industry. Floriculture includes bedding 

plants, flowering plants, foliage plants or houseplants, cut greens and cut flowers”. 

Majority of floriculture crops are generally herbaceous. Bedding and garden plants consist of young flowering plants 

especially annuals and perennials. The floriculture business is growing in the world at around 6-10 % per annum. 

In spite of a long tradition of floriculture, India's share in the International market for these flowers is negligible (< 0.70 %). 

During the last few years, taking an advantage of the incentives offered by the Government of India, a number of Floriculture 

units were established in India for producing and exporting flowers to the developed countries. Most of them are located near 

Mumbai, Pune, Bengaluru, Hyderabad and Delhi and are obtaining the technical know-how from Dutch as well as Israeli 

Consultants. Tamilnadu is the leader in floriculture followed by Karnataka, accounting for 75% of India's total flower 

production and the state is having the highest area under both modern and traditional flowers. The country's first and the only 

Digital Flower Auction Centre is located in Bengaluru, running by Karnataka Agro Industrial Corporation (KAIC). 

Importance of ornamental horticulture in India  

Besides food and nutritional security, the aesthetic value is also equally important for our daily lively hood as well as for 

environmental purity. 

Floriculture is important from the following point of view; 

1. Economic point of view 

2. Aesthetic point of view 

3. Social point of view 

1. Economic point of view: 

• Floriculture is a fast emerging major venture in the world, especially as a potential money-spinner for many third-

world countries. 

• Many flowers and ornamental plants are being grown for domestic as well as for export market will provide more 

return/unit area than any other agricultural/horticultural crops. For example in markets such as Delhi and Mumbai 

and other metros a single spike of gladiolus and gerbera flower may sell up to Rs. 3-5 in Kharif and Rs. 5-10/spike 

in Rabi/Summer. 

• Gestation period of flower crop is very less compared to other crops. 

• Modern-day floriculture refers to the production of high-value cut flowers such as Rose, Gladiolus, Carnation, 

Orchids, Tuberose, Anthurium, Lilium, Gerbera etc,. 

• Now days, growing of these cutflower crops, suited for flower arrangements/decorations for bouquets preparation, 

and for floral boskets, have increased substantially and its share of the total trade has also improved. 

• The sales of loose flowers of Jasmine, Crossandra, Marigold, China Aster, Chrysanthemums and Gaillardia etc., are 

a roaring busyness in south India. 

• The present trend in floriculture is for making dry flowers, extraction of natural colours and essential oils. 

• There is lot of demand for good quality flower seeds and ornamental plant materials. 

• At present the global ornamental crop industry is worth about US$ 105 billion. 

• More than three lakhs hectare are under flower production in different countries of the world. 

• Floriculture generates self employment opportunities round the year. The employment opportunities in this field are 

as varied as the nature of work itself. 

• One can join the floriculture field as farm/estate managers, plantation experts, supervisors and project coordinators 

etc. 

• Research and teaching are some other avenues of employment in the field. 

• Marketing of Floriculture products for different ventures is emerging as a potential segment of this field. 

• Besides one can work as consultant, landscape architect etc with proper training. 

• One can also work as entrepreneur and offer employment to others. 

• In addition to these careers which involve research and actual growing of crops. 
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• Floriculture also provides service career opportunities which include such jobs as floral designers, groundskeepers, 

landscape designers, architects and horticultural therapists. 

• Professional qualification combined with an inclination towards gardening and such other activities produces 

efficient floriculturists and landscaping professionals. 

• Presently more than 145 countries are involved in flower production on commercial scale. 

 

2. Aesthetic point of view: 

• Lot of scope for landscaping and is considered as billion dollar earning industry in states which ultimately adds the 

monitory value of any building. 

• To a Japanese flower arranger each flower expresses one or more meaning (eg. Ikebana). 

• The wealth of any nation is linked with the health of its people. Unless we can ensure the healthy development of 

our citizens, especially the younger generation, by providing for them open breathing places through bio-aesthetic 

planning and landscape gardening, we cannot expect to build up a healthy society and prosperous nation. 

• Horticultural therapy - is the new dimension of horticultural science to heal the psychic debility and the science is to 

use garden, landscape plants, parts of plants, growing activity as tools to work. 

• The bio-force of plants offer a permanent solution to the problems of bio force of human thus, bio aesthetic 

horticulture is emerging as a new occupational therapeutic tool to restore the lost rhythm and harmony back to 

human self or inner environment. 

• It is being utilized in psychiatric hospital, general hospitals, physical rehabilitation center, homes for elderly, prisons 

and schools. 

• The patients can achieve higher level of personal development and satisfaction. 

 

3. Social point of view: 

• Flowers symbolize the purity, beauty, peace, love, adoration, innocence and passion etc. Hence, many flowers are 

used to express the most sensitive, delicate and loving feelings eloquently what our words fail to express. 

• In our society no social function is complete without the use of flowers, floral ornaments, bouquets or 

flower arrangements they are invariably used in all social functions. 

• Used in social gatherings, birthday parties, welcoming friends or relatives and honoring dignitaries. The concept of 

Valentine’s Day is fast catching up in India also. 

• The arrival of new born is rejoiced with flowers, 

• To an Indian, especially for Hindu’s, flowers have a much greater significance in religions offerings. It has 

estimated that more than 30-40 % of the total flower productions are being consumed in Kolkata city alone used for 

worshiping purpose. 

• Floral garlands, gajras and venis are required in marriage ceremonies for adornment of hairs by women of all ages, 

especially in the south India. 

• In the present modern era sicks are wished for speedy recovery by offering beautiful cut flowers, while the deads are 

bidden farewell with flowers along with tear of sorrow. 

• Flowers are very closely associated with mankind from the dawn of human civilization. There is increasing habit of 

‘saying with flowers.’ Any Indians born with flowers live with flowers and finally dies with flowers. 

Scope of floriculture industry in India  

• India is blessed with varied and dynamic agro-climatic condition, good quality soil and water made suitable for 

floriculture. 

• Geographically India is well located between two major markets i.e., Europe and East Asia. 

• Winter is being very mild and hence there is lot of scope to export Indian flowers to temperate countries during the 

winter season, when the demand is in peak because of important winter festivals like Christmas, New Year Day and 

Valentine’s Day. 

• Labour cost is very low in India, nearly 10-15 times cheaper than that of similar employees in the Netherlands, Israel 

and Japan. 

• The Government of India has identified floriculture as ‘Extreme Focus Thrust Area’ for export during IX plan. 

• With the implementation of GATT agreement European nations has brought down the import duty on floricultural 

products, which at present is 15 %. 

• The International market is growing @ 8-10 % annually. The International demand is around Rs. 90,000 crore/ year 

and domestic market at 20-25 %. Hence, the scope to enter floriculture industry in India is unlimited. 

• The Govt. of India has setup the infrastructure for floriculture industry in major cities like New Delhi, Mumbai, 

Kolkata, Chennai, Bengaluru, Pune etc. 

• APEDA is giving financial assistance to some extent for various activities connected with export of floriculture 

products. 

• Easy bank financing for hi-tech floriculture. 
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• 100 per cent export oriented units (EOU’s) are located in and around Hyderabad (Andra Pradesh), Bengaluru, 

Hosur, Doddaballapur, Devanahalli (Karnataka) in South and Gurgaun (Haryana) in North, Lonavala and Pune 

(Maharashtra) in West. 

• For 100 % EOU’s the government has allowed to sale 50 per cent of produce in domestic markets. 

• 100 per cent tax exemption has given on implements / raw materials used in greenhouses. 

• The rules and regulations related to import and exports have been minimized. 

• Singapore is the nearest International standard flower auction centre, helpful for Indian exports. 

• Floriculture products posses 25-30 time more foreign exchange earning ability than cereals or any other 

agricultural/horticultural products. 

• Floriculture is capable of attracting and retaining large number of progressive farmers / entrepreneurs. 

• Due to ample sunlight and optimum temperature during winter, it does not require artificial lighting or heating for 

green house production of cut flowers. 

• APEDA and GOK have established four flower auction centers including one in Bengaluru, Noida (UP), Mumbai 

and New Delhi. 

• APEDA also has setup a marketing center at Aalsmeer (The Netherlands) to promote Indian produce. 

• Indian floriculturists have also been making bold forays abroad. Ramakrishna Karuturi, a US-educated 

entrepreneur, and founder, Karuturi Global, started a 100 per cent EOU in Bangalore in 1995. He also launched 

Rose Bazaar.com, an internet auction portal, a few years later in 2001.  

• The Karuturi Global is not only the biggest producer of roses in India, but is a global leader in cut rose production 

and has expanded abroad, setting up a presence in Ethiopia. Karuturi Global today manages 220 hectares of rose 

farms in India, Ethiopia and Kenya and is adding 450 hectares in Ethiopia. A production of over 650 million stems 

worth over $1 billion acquiring additional land in Ethiopia and buying a Dutch firm (for $70 million) recently. The 

huge growth opportunities in the floriculture business in India will see the blossoming of many more such 

entrepreneurs, cultivating both on domestic and foreign soil. 

• In recent, investment growth in floriculture sector has attracted top Indian corporate like Reliance, ITC, Tata Tea, 

Bharti Group and the Thapar Group. Their plans are being driven by demand from overseas retailers like TESCO, 

Sainsbury, Wal-Mart, Asda, Sears, Carrefour, Metro and K-Mart. India aims at business by the International retailers 

so that a large volumes can be operated with quality control and domestic corporate are encouraged to enter the 

sector. 

Sl.No. Zone Flower crops 

1 Area around Delhi, UP and Punjab Rose, Carnation, Chrysanthemum, Gladiolus 

2 Area around Bengaluru 
Rose, Carnation, Chrysanthemum, Ornamental Foliage Plants 

and Seeds 

3 Area around Trivendrum Orchids, Anthurium and Foliage Plants 

4 Area around Pune / Nashik 
Rose, Carnation, Gladiolus, Dahlia, Chrysanthemum, Aster 

and Tuberose 

5 North Eastern region including Sikkim 
Orchids, Gladiolus, Liliums, Gerbera, Salvia, Anthurium and 

other Foliage Plants 

6 Area around Kolkata Lotus, Tuberose, Jasmine, Chrysanthemum and Dahlia. 

7 Area around Srinagar Gladiolus, Lilies Carnation and Rose 

8 Area around Solan, H.P. Gladiolus, Other Bulbous Plants and Seeds 

9 
Area around Coimbatore including 

Nilgiris 

Jasmine, Tuberose, Chrysanthemum, Rose, Carnation and 

Orchids 

 

Problems/constraints for Floriculture industry in India 

• Lack of specific information on area and production of different flowers – which is a handicap in planning 

production for domestic and export market. 

• Lack of information on new / ruling varieties – which continuously keep changing in International markets. 

• Lack of information on advanced cultivation practices like high density planting, fertilizer 

and irrigation management, plant protection, proper grading, etc,. 

• Lack of infrastructure facilities like green house/glass house and poly house and Cold chain. 

• There is no direct cargo flight from Bengaluru and Pune which are main productioncenters, leads to double shipment 

which increases the cost besides more scope for spoilage. 

• The freight rates in India are high which makes products uncompetitive in the International markets. 

• There are no organized marketing co-operatives of other bodies which can take care of floriculture trade in India. 

• Lack of Research and development in floriculture, especially on new varieties, post-harvest techniques, 

advanced cultivation method, etc. 

• No detailed economic feasibility studies with reference to establishment, maintenance and cost of production in 

glass house conditions / protected cultivation. 
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• Pot plants are produced in soil based container medium which is not allowed in most middle-East and European 

markets. 

• Lack of streamlined quality control mechanism and poor co-ordination between government and private agencies 

involved in import and export of floriculture products. 

• Exemption from import duty by importing countries is needed as some countries like Columbia Mauritius etc. are 

exempted from such tariffs. 

• Phytosanitory certificates are given only in selected cities like Delhi, Kolkata, Mumbai and Madras. 

• Lack of appropriate planting materials and production technologies for export. 

• Lack of knowledge about importing and exporting countries. 

• Lack of quality consciousness of the produce. This affects the floriculture industry as a whole. 

• Lack of sale promotion activities in India. 

• Lack of market intelligence regarding leading varieties, selling price, etc 

• Area and production of flowers in the state and the country  

• India has an area of 309.26 thousand hectare and produces 1652.99 thousand metric tons of loose flowers and 

593.41 thousand metric tons cut flowers annually (2016-17). 

• Tamil Nadu is a leader in flower production; it occupies 32.29 thousand ha followed by Karnataka (32.92 thousand  

ha) and West Bengal (26.04 thousand ha) .  

Floricultural scenario in India 

Area and Production 

 

Year Area(ha.) Production 

  Loose('000MT) Cut (000MT) 

2016-17 309260 1652.99 593.41 

 

Leading State 

 

Loose flower production Cut flower production 

State Loose flowers   (000 MT) State Cut flowers (000 MT) 

Tamil Nadu 409.03 West Bengal 201.57 

Karnataka 221.56 UP 71.19 

Madhya Pradesh  216.00 Chhatisgarh  62.35 

Flowers for Expression of our Feelings  

Flower meanings and symbolization were a key element for flower choice since time immemorial as they expresses the most 

sensitive, delicate and ever loving feelings eloquently what our words fail to express. 

Besides the above, flower also adds meaning to the actual life and reinforces faith in nature by filling the whole atmosphere 

with its delicate fragrance. So it may help the flower lovers to make the right decision in offering the right flowers to their 

belongings. 

The following is the list of flower types and the meanings/ sentiment/ feelings. 

Flowers Flower meanings/ Symbolization /Feelings 

Acacia Concealed Love, Beauty in Retirement, Chaste Love 

Aster Symbol of Love, Daintiness 

Cactus Endurance 

Carnation (General) Fascination, Woman Love 

Carnation (Pink) I'll Never Forget You 

Carnation (Red) My Heart Aches For You, Admiration 

Carnation (Purple) Capriciousness, Whimsical 

Carnation (Striped) No, Refusal, Sorry I Can't Be With You, Wish I Could Be With You 

Carnation (White) Sweet and Lovely, Innocence, Pure Love, Woman's Good Luck Gift 

Carnation (Yellow) You Have Disappointed Me, Rejection 

Chrysanthemum (General) You're a Wonderful Friend, Cheerfulness and Rest. 

Chrysanthemum (White) Truth 

Chrysanthemum (Yellow) Slighted Love 

Daisy Innocence, Loyal Love, I'll Never Tell, Purity 

Fern Magic, Fascination, Confidence and Shelter 

Geranium Stupidity, Folly 

Gladiolus Give Me a Break, I'm Really Sincere, Flower of the Gladiators 

Hydrangea Thank You for Understanding, Frigidity, Heartlessness 

Ivy Wedded Love, Fidelity, Friendship, Affection 

Lily (White) Virginity, Purity, Majesty, It's Heavenly to be with You 
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Lily (Yellow) I'm Walking on Air, False and Gay 

Lily (Calla) Beauty 

Lily (Day) Coquetry, Chinese Emblem for Mother 

Lily (Eucharis) Maiden Charms 

Lily (Tiger) Wealth, Pride 

Marigold Cruelty, Grief, Jealousy 

Orchid Love, Beauty, Refinement, Beautiful Lady, Chinese Symbol for Many Children, 

Thoughtful, Maturity, Charm 

Orchid (Cattleya) Mature Charm 

Primrose I Can't Live Without You 

Primrose (Evening) Inconstancy 

Rose (Bridal) Happy Love 

Rose (Dark Crimson) Mourning 

Rose (Hibiscus) Delicate Beauty 

Rose (Leaf) You May Hope 

Rose (Pink) Perfect Happiness, Please Believe Me 

Rose (Red) Love, I Love You 

Rose (Tea) I'll Remember Always 

Rose (Thorn less) Love at First Sight 

Rose (White) Innocence and Purity, I am Worthy of You, You're Heavenly, Secrecy and Silence 

Rose (White And Red) Unity, Flower Emblem of England 

Rose (White-Dried) Death is Preferable to Loss of Virtue 

Rose (Yellow) Decrease of Love, Jealousy, Try to Care, Friendship 

Rosebud Beauty and Youth, A Heart Innocent of Love 

Rosebud (Red) Pure and Lovely 

Rosebud (White) Girlhood 

Rosebud (Moss) Confessions of Love 

Roses (Bouquet of Mature 

Blooms) 

Gratitude 

Roses (Single Full Bloom) I Love You, I Still Love You 

Stock Bonds of Affection, Promptness, You'll Always Be Beautiful to Me 

Sweet pea Good-bye, Departure, Blissful Pleasure, Thank You for a Lovely Time 

Tulip (General) Perfect Lover, Frame, Flower Emblem of Holland 

Tulip (Red) Believe Me, Declaration of Love 

Tulip (Variegated) Beautiful Eyes 

Tulip (Yellow) There's Sunshine in Your Smile 

Wisteria Welcome 

Zinnia (Magenta) Lasting Affection 

Traditional colour choice 

These traditional colour choices mainly apply to roses but may also be applied to other flower types. 

Red roses mean romantic love. 

Purple roses signify that the giver has fallen in love with the recipient at first sight. 

Orange roses signal desire. 

Yellow roses are joy and friendship. 

Pink roses express our gratitude and appreciation. 

Light pink roses show feelings of admiration and sympathy. 

Peach is more indefinite, as it can signify either sympathy or gratitude. 

White roses show meaning of reverence and humility. 

Landscaping: The design and alteration of a portion of land by use of planting material and land reconstructions is 

known as landscaping.  

Gardening which was only an art and science in the earlier days has now emerged as a huge industry. With the 

importance and need of gardening in improving and conserving the environment being strongly felt now, the concept of 

landscaping and gardening is growing rapidly. Ornamental gardening and landscaping has expanded as a multi-faceted industry 

encompassing activities such as propagating and rearing ornamental plants, landscaping, production of growing media, pots and 

other accessories, etc., generating huge employment opportunities and simultaneously promoting activities that would improve 

the environment. 
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Lecture No. 2 
Principles of Landscaping: 

 Landscape. The use of plants to make outdoor areas more attractive. 
 Landscape planning. The preparation of details of how a site will be landscaped, including both the art and 

science involved. 
 Landscape design. The preparation of a landscape plan for beautifying a site, including drawings and supporting 

information with known specifications. 
 Sitescaping. Landscaping a small part of a larger area to meet the particular needs of people; for example, a small 

Chinese garden in a portion of the backyard. 
 Bush planting. Landscaping by an untrained person with no knowledge of plant materials. 

Definition: Landscaping is an art of beautifying a piece of land or garden or a landscape with planting material, non living 

material in order to create a picturesque effect or to imitate nature in that particular land for human use. Landscaping makes a 

place more peaceful, beautiful appealing or pleasing, where people can rest, enjoy with their family, friends etc. 

Purposes of Landscaping 
 Landscaping can dramatically enhance the property value in a specific neighborhood.  
 Landscaping can be used to reduce noise from factories, highways, and other sources because plants buffer 

noise. 
 Landscaping can be used to screen unsightly areas by providing a beautiful plant wall around dumpsters, storage 

areas, and other unsightly areas. 
 Landscaping provides privacy in backyard of homes or shields private business location from the general public. 
 Landscaping reduces pollution to increase the quality of human life. 
 Landscaping can reduce damage and injury. For examples, shrubs along a roadway can absorb shock in an 

automobile crash. 
 Landscaping can create places for recreation and outdoor activities. 
 Landscaping can be used as a hobby or for horticulture therapy.  

 Landscaping can be used to modify variety of environmental factors 

Types of landscaping  
Landscaping can be broken down into home landscaping, public area landscaping (parks), commercial landscaping 

(shopping malls, banks, churches restaurants), and specially site landscaping (gardens in zoos or botanical gardens). 

Principles of design 
Landscape gardening is landscaping of a garden. More or less landscape gardening and painting on a canvas or paper sheet is 

similar in both colours were used to form a picture, only difference is that painting is non living 2D image and garden is 

collection of living plants with non living things in 3D form. When going for landscaping one can put anything or collection 

of different articles of interest in a place. It requires proper planning and for planning landscape there are principles or facts 

that should be followed. It is not necessary and also possible to follow all the principle at a time in a landscape plan but there 

are 8 basic principles one should follow in planning. 

1. Simplicity: The plan must be simple. It should not contain too many themes or overcrowding of plants or other garden 

ornaments, as this creates confusion and hinder in getting the theme and also distract the viewers. 

2. Unity: It is the most important feature of a landscape planning. It increases the aesthetic beauty of garden. It can be 

expressed by harmonious placement of garden features in proper way. It can be created by repetition of single component or 

by blending different components in harmony in such a way that every feature expresses the total effect independently. 

3. Hormony: It is an overall effect of various features, style and colour schemes of the total scene. Harmony is arranging 

different things in garden in such a way that it creates relation between all and makes them all look one. 
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4. Balance: It is very important to maintain the balance on both sides of the central line. Balance in a design is an essential 

part for unity, harmony and proportion of design. All the components must be balanced. Therefore, correct positioning of 

plants and features will create well balanced design. In a design, balance in different planting material like annuals, shrubs, 

tree should be maintained. Balance in size, shape, colour and form of building and different plants should be maintained. Too 

much green should be overcome by planting annuals, flowering shrubs and trees. 

5. Proportion: In this every feature should be in relation with total space available for the garden. The space provided for 

lawn, paths, herbaceous borders, shrubbery, trees, building and other garden objects should be in a right proportion. It can be 

seen in Mughal gardens like size of building, tree, lawn and paths, etc. 

6. Scale: In a garden scale may be defined as a relative relationship between masses. Scaling of components size, shape, 

form, unites the different components of design, create harmony, incorporate balance and proportion in design. In general in a 

design area can be divided in following manner (this may vary with personal choice and type of utility). 

 Lawn (25-30%) 

 Paths (20%) 

 Herbaceous border (20%) 

 Shrubbery (15-20%) 

 Trees (15%) 

 Building (35-40%) 

7. Accent/Focal point: Accent is centre of attraction which is generally an architectural features focused as a point of 

interest. The focal point attracts viewer to a point from where a single view can be seen and from where whole plan could be 

understood and all components looks one. This avoids monotonous view. The hidden focal point is called as vista. 

Landscaper/designer should know what to emphasise, where to emphasise, how to emphasise and how much to emphasise. 

Mostly unusual objects like fountains, tree, statues, etc. are used. In English gardens statues are used as focal point. It may be 

anything a flowering tree, shrubbery, floral clock, fountains, lake, etc. 

8. Rhythm: Repetition of same object or objects at equidistance is called rhythm. It can be created through the shapes, 

progression of sizes or continuous line movement. Rhythm creates movement of eye. It breaks the monotony and maintains 

maximum enjoyment. For example, in mogul garden trees of single species of equal height and shape, fountain and water 

canals are planted to create this effect. In present day situation lights are used for this purpose. 

Elements of landscape design 

1. Line: In landscape design, line differentiates two or more elements or components or parts of design. In landscape line can 

be drawn by repetition of same objects like planting Ashok tree, shrubs etc. along the roads, hedges along the paths, annuals 

along path or side of a tree to give a sense of tree canopy, edges etc. In formal garden line are straight and it is important in 

creating mirror image in other half of garden. In informal design lines are curvy of irregular size and shape this has same 

functions as in formal garden. Line gives a sense of border to a particular object in landscape and avoids mixing of two or 

more components. Suppose in a garden, two different annual plots in lawn are planted and for separating lawn and plot area 

edge is planted. This gives neat and clean effect. 

2.  Colour: Colours are the most essential element in a landscape design. This imparts beauty and cut boredom, monopoly of 

green colour. Colours are divided into three groups. 

 Primary colour: red, yellow, blue. 

 Secondary colour: green, violet (purple), orange. 
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 Tertiary colour: mixture of primary and secondary colours. 

 White, grey and silver colours are considered neutral. 

Colours include three terms: hue or chroma, value & intensity. Hue or chroma refers to the relative purity or strength of the 

colour. Value determines how light or dark the colour is, whereas, intensity refers to how bright or dull it is. By using 

contrasting (present on opposite side in colour chart or wheel) or complimentary (like red, orange, yellow) colours one can 

add beauty in garden. Using warm colours in landscape during cool season adds warmness in design. Warm colours may be 

used for creating focal point. Using cool colours (blue, purple and green) in warn season give feeling of coolness and relax 

eyes. Blue colour impart farness example using blue colour at the bottom of cascades water body to give sense of depth. 

Colours are used to give unity, balance, harmony, focal point to design. 

3. Texture: In landscape design appearance of objects and their surface is referred as texture. Texture can be physical or 

visual. It must be seen as comparison, it can be analysed by comparison between objects. Coarse texture (large leaf tree), 

medium texture (medium size leaf plant) and fine texture (small leaf tree) are the three categories of texture. The texture of 

garden decides its overall view. Coarse texture is mostly used for focal point. Planting coarse and fine texture plants together 

attracts viewer eye movement. 

4. Habit: Habit of planting material (straight, globular, columnar, bushy shape of crown) attract viewer’s eye moment in 

different directions. Straight growing plants move viewer’s eyes moment upward where sky and tall plants jointly give a 

scenery view, this add sky in landscape design. Globular plants move eye’s in horizontal direction which relates earth and 

other small components. Habit of plants play an important role in viewer’s eye moment and help to viewers by guiding what 

landscaper wants to show or the beauty of his design. Habit can be compared with silent direction signs, indicator or guide. 

5. Form: In landscape design form refers to shape of objects. Shape given to plants, tree, hedges adds beauty, harmony, 

rhythm, unity and help to establish focal point. 

6. Light: It has become an important element in landscape design. Light helps to create shade effect which can be utilized in 

imparting beauty to landscape. Light are used in fountains, water bodies to give visual effects. Light adds colour in landscape 

if used smartly. 

7. Space/ Volume: Design must be planned according to space availability. The design should not be crowdy. It is possible 

to make a garden appear larger, longer, wider, shorter by manipulating the apparent perspective and proportion. The garden 

design should be such that it gives illusion of being larger than its actual size. If space is less then design should be planned 

in such a manner that less space also look more in volume than actual. 

8. Mobility: In landscape design mobility refers to change in garden or landscape with time in space and volume. Use of 

annuals according to season changes colour in garden this give sense of change in garden likewise running water, deciduous 

trees, evergreen tree, flowering trees, shrubs and climbers etc., give mobility to design. It can also be understood by example 

of temperate countries where garden changes colour very sharply and contrasting from one season to the other this 

symbolises mobility or movement. 

9. Style: It may be formal, informal, free, wild style of gardening. In formal style space, form, paths, line etc., are 

geometrical. In this first design is prepared on paper then land is selected according to design or converted according to 

designs requirement, paths cross at 900 angles, balance is symmetrical where as in other style there is no such strictness 

related to geometry. e.g., Mughal, Persian, Italian, French. In informal garden design is made according to land, undulated 

land irregular water bodies, curvaceous paths etc. In this type main aim is to imitate nature in the landscape. E.g. Japanese, 

Chinese, English gardens. In wild style design nature is imitated in garden, local flora and fauna is used, grasses shrubs 

are trimmed very less yearly. 
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Chapter XXII 

Styles of Gardening 

In the preceding chapter the principles governing landscape gardening have been dis- 
cussed. There is a misconceived idea among the amateur gardeners that a landscape garden 
can be laid out only in an undulated land and with this misconceived notion in mind people 

take great pains to create terraces and mounds in an otherwise flat land. After going through 
the preceding pages one would be convinced that this need not be so. The goal in a land- 
scape gardening is to improve the landscape with an idea of developing a view or a design. 

Besides the term "landscape gardening"' the other two familiar terms in gardening are the 

Formal and Informal gardens. 
Formal Gardens: A formal garden is laid out in a symmetrical or a geometrical pattern. 

In this garden the design is stiff as everything is done in a straight and narrow way. In such 

gardens everything is planted in straight lines. Also if there is a plant on the left hand side 

of a straight road, a similar plant must be planted at the opposite place on the right hand 

Side. The flower beds, borders, and shrubbery are arranged in geometrically designed beds. 

Lrimmed formal hedges, Cypress, Ashoka trees, and topiary are typical features of a formal 

garden. 
nformal Gardens: In an informal garden, the whole design looks informal, as the plants 

and the features are arranged in a natural way without following any hard and fast rules. 

But here also the work has to proceed according to a set and well-thought-out plan, other- 

WISe the creation will not be artistic and attractive. The idea behind this design is to imitate 

nature. 

wild Garden: A comparatively recent style of gardening, namely, *"Wild Garden"" was 

gounded by William Robinson in the last decade of the nineteenth century. His idea was 

ner revolutionary and found many admirers to follow this. The concept of wild garden 

not onlyagainst allformalismn but it also breaks the rule of landscape styles. His main idea 

naturalize plantsin shrubberies. He also preached that grass should renmain unmowed, 

In nature, and few bulbous plants should be grown scattered in the grass to imitate a wild 

Chy.He also suggested that passages should be opened in the woodland, and trees, 

Ds, and bulbous plants should be planted among the forest flora to fulfil his idea of a 

garden. His other idea was to allow the creepers to grow Over the trees naturally imita 
ting those of the forests. DeIore someone starts to venture into designing a garden it will be wise to get an idea Be 
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about the major gardening styles of the world. This will open up a window to his knowledge 

on gardening and help him design his own garden by adapting the best from each or any of 

these. But this does not mean that one should copy any garden style. For example, when 

a would-be writer studies Shakespeare, Shaw, or Tagore it does not mean that he will trans- 

late their ideas in his work of literature. He only studies the styles of writing and forms his 

own ideas suiting to the situation and time, Similarly, a garden enthusiast has to study the 

difierent styles only to gain knowledge to help him form his own ideas suiting the local 

conditions and limitations such as available space, funds, etc. 

Though in India from history and ancient literature we find thatl gardening was quite 

in vogue in olden times, but unfortunately there is no garden style called "Indian garden", 

which can claim a place in the major gardening styles of the world. The famous garden style 

of India the "Mughal Gardens" are nothing but a replica of the ancient Persian Gardens. 

The major garden styles which shall be discussed in the following pages ere: English 

gardens, Mughal gardens, Persian gardens, Italian gardens, French gardens, and Japanese 

gardens. Out of these, the Mughal, Persian, Italian, and French styles fall in the category 

of formal gardens, whereas the English and Japanese gardens are classi fied in the informal 

style of gardening. 

(A) English Gardens 

Due to favourable climatic conditions such as high annual rainfall, the natural ground 

cover in the English countryside is grass. 
architects Repton and Capability Brown advocated the concept that the British gardens 

should look like the countryside. Their main idea was that the gardens should merge with 

the countryside without any artificial barriers such as fences, hedges, or the like. But it is 

only in the eighteenth century that these two gentlemen along with Kent brought the touch 
of nature in the garden, although the history of gardeningin England dates back to fourteenth 
century. At this time the monks and priests conceived the idea of gardening out of necessity. 
They started kitchen gardens to supply vegetables to the inmates of the monasteries and 
grew herb gardens for medicines. But this gradually imbibed the spirit of gardening to the 
people who realized the goodness of residing in pleasant surroundings. By the middle of the 
sixteenth century the English gardens saw flower beds, topiary, and terrace gardens. In 
the middle of the eighteenth century gardens were laid out with more emphasis on archi 

tectural features. The main features of gardens during this period were curved paths, in 

formal groups of trees, rivulets or streams, artificial waterfalls, and clipped hedges. The 
flowering annuals, the main stay of an English garden, came into prominance during the 
nineteenth century which subdued the architectural features. The main features of an English 

garden aie thus lawn, mixed border especially of herbaceous annuals, as well as herbaceous 
perennials, shrubbery, and rock gardens. The English climate suits admirably well for the 

growth of herbaceous annuals. This prompted them to evolve a large number of hybrids of 
annuals as well as to collect the best flowering plants from all over the world. 

The main features of English gardens as we know in India are (a) lawn, (b) herbaceous 
horder, and (c) rockery. Most or the nowering annuals that we see today in the lndian 

With this in mind the famous British garden 

gardens, With the few exceptions of amaranthus, balsam, gomphrena, today marigold, in the Indian etc., 
rought here by the British. The details regarding the different features mentionea 

above have been discussed in the respective chaptere 
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(B) Italian Gardens 

The Italian garden style came into existence at the time of Renaissance. There is a strik- tag similarity between the Persian or the Mughal styles with the Italian style. In all these stvles of gardening the Similatity was the use of heavy masonry features, though the cha- cter of masonry was different in the Italian style. The Italian elites conceived their gardens itct as an extension of the lavish palaces, a_ a glamorous outdoor hall for entertainment and r showing off their wealth as well as status. The most prominent feature associated with To lian gerdens was the massive flight of stairs, generally of marble, complete with balus- trade to connect the ditterent levels in the garden. Decorative urns, fountains generally in ombination with stone sculptures or rather the fountains themselves used to emerge from 
one part or the other of the statues, are the other equally important features of the Italian gardens. With the fall of the Roman Empire, the art of gardening sharply declined in Italy. The greatest benefit the ltalian garden style brought to gardening is that it taught all of 
Europe that gardening could be a most respectable form of art which demanded thorough and careful study. 

(C) French Gardens 

In the sixteenth-century France, the court life was shrouded with stiff formality and exact- 
ness. Matching with that the French style of garden designs were also very intricate and arti-
ficial. Until this time the French gardens were nothing but copies of Italian style. The new 
style of gardening now known as French style is largely, rather solely, due to the efforts of 
Le Notre who served in the Royal Garden of Louis XIV from 1643 to 1700. He elevated the 
art of garden design to a standard which had never since been reached. It was Le Notre who 
showed to the world the impact in impressiveness of scale, on garden design. His main 
creations, the gardens at Versailles, have avenues which are memorable for their tremen 
dous length and width. To design a garden at Vaux-le-Vicomte, his first masterpiece, Le 
Notre had to remove three villages to create his vista. The moral of French garden style 
of Le Notre seems to teach the lesson "how to think big'". The unexampled scale of mass and 

SWeep of design of his style has no parallel. His designs completely defied nature. The 
e of Le Notre can be termed as an evolution and mastery of the art of formal garden 

n its perfection. His style dominated the gardens of civilized Europe, for a long time. 

(D) Persian Gardens 

Persian garden style is one of the oldest. The Persian garden style and the Japanese style 
n were based on their respective ideas of heaven. Except this similarity the two styles 
e widely from one another. The Persian styles were strictly formal and symmetrical. 
ey used for their gardens all crafted materials such as masonry, carved and pierced marble 

h nd highly polished stones. The Persian gardens were laid Out by cutting terraces on 

nslopes. They also tapped some natural spring to create a straight water-course 

aLgn the gardens and manipulated the water-course to undertake different movements 

ts run. If there was no natural source of water this was created artificially by diverting 
Som vlct or a stream. So the main stay of a Persian garden design was nahars (flowing 
of water the concept of Persian Paradise, "where cooling water flows". The canals 
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selection and placing of trees were very judicious, The fruit trees represented the symbolof 

life while Cypress symbolized death and eternily. 

(E) Mughal Gardens 

The gardens laid out during the rule of Mughal Emperors in India are known as Mughal 

gardens. The Mughal gardens are similar to the styles of gardens of Central Asia and 

Persia. Babar (1494-1531) was the first Mughal ruler io introduce this style in India. Al 

other Mughal rulers and some of the Mughal Begums starting from Akbar and followed 

by Jahangir, Nur Jehan, Shah Jehan, and Aurangzeb all laid their hand on developing one 

or the other Mughal gardens in India. 
The main features of Mughal gardens, which are largely borrowed from the Persian style, 

are: (a) site and style of the design, (b) walls, (c) gates, (d) terrace, (e) nahars or running 

waters, (f) baradari, (g) often a tomb or a mosque, and (h) trees. 

Site and Design: Mughals were very choosy about the selection of site and always pre- 
ferred a site on a hill slope with a perennial rivulet or along the bank of a ri ver, Mughal 
gardens are generally rectangular or square in shape and different architectural features are 

the main stay of the design. 
Walls and Gates: The Mughals created the gardens not only for pleasure and recreation 

but also as foits, and residences surrounded by high walls and with-an-imposing wooden 
gate at the entrance which was studded with bold iron nails and pointed iron spikes. The 
purpose of the high walls was security fron the enemies and shelter against hot winds. The 
gardens were a place of peace for the Emperors to enjoy with their wives and concubines. 

Terrace: The Mughals came from the hilly terrains and so they were fond of terraces in 
the gardens. For this reason they used to select the location of gardens near hill slopes. Their 
fascination for terrace was so intense that even in the plains of Punjab they created arti-
ficial terraces. According to Islamic faith the Paradise has eight divisions and hence some 
times the gardens have eight terraces corresponding to the eight divisions or occasionally 
the gardens may be composed of seven terraces also representing the seven planets. 

Running Water: The style for having running water by constructing canals and tanks was 
borrowed from the Persians. The water canals were paved with tiles (or marble) of blue 
colour to create the illusion of depth. The course of water used to be manoeuvred in various 
ways taking advantage of each slope, however small it may be, to break up the flow into artificial falls and ripples. The water canals used to have fountains to throw up the water high in the air. In the evenings small lamps used to be illuminated to create beautiful reflexions. 

The fascination for water came from the Muslim faith which says that the promised para- dise is the place *where cooling waters flow. With this bias for water Mughals selected sites on hill slopes to tap a running rivulet or spring for source of water. In the plains o India, where the summers are hot, Mughals utilized water for its cooling effect. Baradari: This is nothing but a arbour-like struclure, but made of stone and masonry with a pucca roof and a raised platform Ior sitting. These were usually provided with twelve or occasionally more doors on all siaes Tor tne Emperors to watch the performance of the dancing girls. 
Tomb or Mosque: It was a Comon prcce to have the gardens built around a tomb Tomb o Mahal, Akbar's Toinb at Sikandra). It is often said that the Mughal gardens were 
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at their best when built around a monument. 
Trees and flowers: The trees were selected with careful planning and thought, as to 

Mughals each tree symbolized something, like life, youth, death, etc. Fruit trees were 
considered symbols of life and youth, while, cypress represented death and eternity. The Mughals had bias for spring fiowering trees and flowers. The seasonal flower beds were of 

geometrical pattern and constructed along the water canals or near the main buildings. 
The favourite fiowers were rose, jasmine, carnation, hollyhock, delphinium, etc. 

(F) Japanese Gardens 

History: The origin of Japanese style of gardening goes back to the era of Empress Suiko 
(592-628 A.D.). The recorded history, available today, shows that well-designed gardens 
existed at that time with artificial hills and ornamental ponds. During the Nara period 
(646-794 A.D.) the Chinese influences crept into various phases of Japanese life including 
gardening. In the succeeding period of Heian (794-1185 A.D.), influence of both Korean 
and Chinese architecture was noticed in Japanese garden styles. The typical features of the 
gardens of this era consisted of an open space, a pond with an island in the midst of it, a 
hillock on the south of the pond, and a stream of water. The usual style was to divide the 
water into two channels, one leading to the pond and the other to form a waterfall from the 
hill. This style of gardening continued until the middle of Kamakura period (1185-1392 
A.D.) when a change was effected by the priests of the Zen sect. The prominent features of 
these gardens were water, stones, and evergreen plants. The plant materials were selected 
in such a manner that the garden would not undergo any major changes during the four 
seasons of the year. During the period of Muromachi (1392-1573 A.D.) both the fat garden 
(Hira-niva) and the hill gardens (Tsukiyama-sansui) developed. The gardens of the Edo 
period (1603-1867 A.D.) had large lakes and islands surrounded by nicely laid-out paths. 
These gardens were known as stoll gardens. 

What is a Japanese Garden? lt has already been mentioned that both the Persian and

Japanese garden designs were based on their respective ideas of heaven. One most admirable 
feature of the Japanese garden is that while other major styles of gardening of the world 

changed radically or fallen into disfavour, the Japanese continued the same style for centuries 
but still remained popular. This can be attributed to the special relation of the Japanese 

gardens to nature. A most important teaching of the Japanese garden is possibly that "'unless 
a garden has an air of peace it's not worth a place visiting. It should be a place where the mind 

finds rest and relaxation." 
Until recently gardens in many countries are meant only flower beds, or large areas under 

lawn alternating with flowers. Still many people like only the formal type of gardening or the 

regimented and intricated French or ltalian style of gardening. The Japanese gardens which 
are planned with so much of thought, appear so casual that they do not appeal to many 

people. 
Another strong basis of the Japanese garden is its immutability, i.e., except some seasonal 

changes in the deciduous trees the Japanese garden hardly goes through any other strong 
visible changes duringg difteient seasons. Even during the winter the Japanese gardens have 

their own beauty with snow flakes hanging down the stone pieces or the stone. lanterns. 
The immutability is achieved also because rather than a grand mixture of flowers, shrubs, 
and trees more emphasis is placed on natural elements such as a simple path, a group of 
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rocks, siepping stones, streams, waterfalls, bridges, stone lanterns, and so on. A Japanese 

garden tries to capture a natural scenery or to imitate a landscape. The three elements most 

important to achieve these objectives are water, stone, and plants. Low sculptured bushes 

and trained dwarfed trees look very attractive in a Japanese garden. 
Types of Garden: A Japanese gat den may either be in the form of a large public park or a 

simall family garden designed for living which is seen usually by members of the family or the 
family guests. The Japanese gardens are further classified based on positions, shape, and 
purpose. The important types are :(i) hill garden, (ii) flat garden, (iii) tea garden, (iv) passage 
garden, and (v) sand gardens. 
A) Hil Garden: Out of the various styles, this one is considered to be the ideal by many 
garden enthusiasts. This style is known in Japanese as Tsukiyama-niva or Tsukiyama-sansui, 
meaning hills and water. Though this garden can be laid out in a space of any size by making 
use of perspective to maintain a reduced scale, it is obvious that a fairly large area is much 
suitable as laying out a mountain scenery needs considerable space. The hill garden is made 
up of one or more hills designed with earth mounds and exposed weathered stones. The other 
features of this garden are water in the form ofa stream or a pond or a waterfalls or all the 
three with or without islands and also bridges, lantern, stones, and trees. If it is not possible to introduce water in the garden, its presence is effected by a dried bed of stream or a dry shoreline. The important points in the garden are decorated with stones and selected trees. But pine trees may be planted to give the effect of being swept by wind.Untrimmed stepping-stones are placed over the walks. 

Anislandis generall" an usual feature in a hill garden. When the island is present it should be decorated with a "Worshipping stone,called raithai-seki in Japanese, a "Snow-viewing lantern and a pine tree. 
(B) Flat Garden: As the name implies, Hira-iniwa or fat gardens are laid out in filat ground without hills or ponds. Flat gardens are supposed to represent a mountain valley or a meadowland. These syardens were popular during the era of Muromachi (1392-1573). A Flat garden is not necessarily as flat as a pan-cake. Since it stimulates a mountaln valley, low rounded hils designed with the help of stones or earth mounds or both WI 

look quite appropriate in a fiat garden. But some others opine that there should not o 
any ups and downs in a flat garden. The usual features to break the monotony of a flat garden are a well, a water-basin na 
of stone in the shape of an urn, stones lying close to the ground, stepping-stones, and tree strong 
The trees 

vertical 
are trained 

lines represented 
to lie to the ground. In a flat garden, the principle is to avoid 

strong vertical lines represented by tall pines. In olden days the flat gardens were simple in design consisting of a few low-growing t 
and flat rocks but in modetn times many features of the tea garden, like water-bastn, " 

d 

and flat rocks but in modern times many feo consisting of a few low-growing trees been incorporated in this type of garden also. (C) Tea Garden: The tea garden is laid out based on certain principles and cu 200 
the Japanese tea ceremony and hence needs a considerable space of at least abou 

square metres, for its designing. Since the performance of the tea ceremony needs an atmosphere of intimacy it is esscte 

ees 

ave 

of 

that the garden be enclosed by a fence. But the fence should be rustic in nature, witn the 
imacy it is essenti made de of very light material such as bamboo. To protect the tea house from the nO1rden 

outer world, the t orld, the tea gardens are divided into an outer garden (soto-roji and inner 

the uchi-roji). 
oji) and inner garde 
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The outer garden is Comparatively a narrow area, with a waiting place where the gucsts are supposed to wait until the master of the house appears to wclcomic them. This waiting place has a water-basin for the convenience of the guests who can wa.h their hands and a stone lantern for illumination, but in present d: ys this serves morc as a decoration piecc. A stone path, usually of stepping-stones, leads to the inner garden. The inner gardcn is also separated from the outer garden by a rustic fence and a gate made of light material. The inner garden contains the tca house. The tea house of thc classical time was nothing but a small straw hut with an outside waiting placc, a small sideroom for washing the uten-sils, and the main ceremonial tea house itself having the capacity to accommodate only fivec persons. The waiting place is utilized by the guests in between two preparations of tea or for the temporary recess between the tea and a meal. The entire path to the tea house is paved with stones or studded with stepping-stones. The most important feature at the entrancc of the tea house is a water-basin or a well or both for the visitors to rinse their face before entering for the tea ceremony. To illuminate the water basin and resting place stone lanterns 
are set in appropriate places. The selection of water-basin and stone lanterns is done with 
scrupulous care so that both the purposes of utility and beauty and elegance are fulfilled. 
As far as tree planting is concerned, a contrast is maintained between the outer garden a 
the inner garden. The outer garden willhave simple plantings and stone groupings. The outer 
garden should be exposed to sun and hence planting of deciduous trees should predominate. 
The inner garden is a subdued area and hence evergreen trees casting more shadows are used 

here. The trees used should be of subdued nature and not imposing in character. 
The entrance to the tea house is through a low-door so that the guests have to enter ina 

bending posture, simulating respect and humility. 
(D) Passage Garden: The passage gardens, the Roji-nina, are those which are laid in 

narrow passage, as for example a narrow space between two houses or approaches to 
buildings. As such areas are generally narrow, the garden lay-out should be simple and 
not overcrowded. 

In such gardens there should be hardly any ornaments such as lanterns, basins or other 
man-made features. The common features of a passage garden are a few key rocks, slabs of 
stones, and only a couple of types of plant. Bushy shrubs and trees are uns uitable in a passage 

garden; instead, plants with open form and slender shapes are selected. 
The passage gardens generally occur as an accidental necessity in a narrow pasage 

formed by two buildings of a large properly. But, occasionally a narrow passage is 

purposively created to simulate a distant prospect. 

(E) Sand Garden: [t is the simplest style of gardening, though not liked by many as it is 

totaily devoid of plants. The most famous sand garden exists in Kyoto and is known as 

Ryoanji garden. The garden consists of a rectangular area of about 350 square metres 

adjoining a Zen Budhist temple. The main feature of this style of gardening is to arrange a 

few vertical and prostrate stones in groups of 2 or 3 and to fili in the gap between the stones 

with fine white gravel. The gravel is raked in most simple patterns simulating the ripples 

of flowing water. The raking has to be repeated often to keep the garden in its best shape. 

This style of garden looks pleasant and effective only when confined to a limited area. 

The Features of Japanese Gardens 

(a) Ponds: The geometric shape does not live up to the Japanese tradition and hence all 
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ponds are of irregular shape. The banks are generally bordered with stone piling work in a 

regular or an irregular fashion. In olden days the bottonm used to be made impervious by 

puddling clay (for details see water garden). But now-a-days concrete-bottomed ponds are 

also used. The ponds are generally fed by a stream or a waterfall. 

(6 Streams: Small streams in Japanese gardens are arranged most naturally with natural 

stones bordering the banks. Often fanciful stones are arranged in midstream to break the 

low of water. The flow of water in the stream may be manipulated by chang1ng the incli- 

nation. Sometimes it may be as fast as a mountain rivulet or like a smooth-flowing river of 

the plains. 

(c) 'aterfalls: The presence of waterfalls in Japanese gardens is another atiempt in 

imitating nature. A waterfall may be made more effective by manipulating it to drop in two 
or three levels. To make the waterfalls dignified and natural, large-sized stones are arranged 

around these. To many Japanese, the naked exposer of the cascade of water is not to good 

taste and hence these are partially screened by planting a group of trees in front of the water- 
fall. The dense planting of evergreens around the waterfall also symbolizes a mouniain 
scenery where actually a waterfall naturally belongs. 

(d) Fountains: Often natural fountains are provided near the foot of the hill, on the hill-
side or in the forest. Often water is conveyed irom a hillside by means of bamboo-piping. 

(e) H'ells: In olden days wells in the garden were features of utility. In modern times this 
feature is more in the nature of an ornament than a utility. The wells may be square, circu- 
lar, or criss-cross in shape. 1he irame is gererally constructed of stone but occasionally 

wood is also used. The frame is gencerally raised above the ground level to a height of 45-60 
em. The mouth of the well is often covered with a mat or a flexible lid knitted out of bamboo- 
strips. The wells are generally provided with a pulley fitted on a framework. Round or 
square-shaped buckets are hung on either side of the pulley, suspended from a rope. The 
well must be made very ornamental. 

(t) Islands: There are four important garden islands, the first two types representing Sea 
islands. The first of such islands is "Elysian Isle" (Horai-jima) which is constructed in the 
middle ofa lake and is never connected by a bridge. The beach is decorated with sand from the sea, shells, and pebbles. No fresh water vegetation is planted over this island.Often this island is given the shape of a tortoise. The second type of island, the "Wind-swept Isle (Fukiage-jima), is also an ocean isle and consiructed in a similar way. In addition to sano and shell, the beaches here are decorated with sea rocks. The other two islands are *Master's lsle" (Shujin-to) and the* Guest's Isle" (Kiakujin-10) The former is placed in the foreground of the landscape so that it can be easily approacheu by a bridge from the bank. The latter is located in the background and is accessible y bridges and stepping-stones. These two types of island are generally not used separately. The "Master's Isle" generally has a summer house which is nothing but a thatched arbour. Besides 
included.Often the islands are in the shape of mounds or hill'ocks. Often the islands arc made a peninsula, connected to the mainland by a narrow neck of land instead of a briug According to the strict Japanese style, these are the only islands permitted in a tr Japanese garden. But often many people out of fancy introduce a few other types of island though not according to general tradition, some of which are "Mountain Isle", "ForesIsle", and "Rock Island*". 
Rridees: Bridges are a special feature in a Japanese garden. These are used to reae 

e arbeur, some selected trees, stones, stepping-stones, and one or two lanterns atc 
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an island or for crossing a stream. Bridges may be made of stones, polished or unworkea, earth, wood, and other materials. The main criterion is that the construction should be pleasing to the eye. The Japanese concept of a bridge is not just a quick crossing of a water way. The aim is to prolong the crossing time so that the visitor gets enough time to enjoy the scenery around. Even when slabs of stones are used as a bridge, one single span will not connect the destination, but there will be a detour in the midstream and another slab running in a different direction will carry the visitor to the ultimate point. The earthen bridge is constructed by first putting a wooden framework over which bundles or small logs are laid across and then these are covered with about 15 to 20 cm layer of earth and gravel. 
Often to cross a marshy place or a stream a bridge called Yatsu-hashi is constructed by placing eight wooden planks in a zig-zag manner supported by arched beams raising from the riverbed. A combination of stepping-stones and bridges is also often used to reach an island or to cross a streanm. If there are two or more bridges in the garden, different types should be constructed to bring variety. When the pond or waterway is large enough to permit boat-ing, the bridges should be of arching type to permit the boats to pass under. (h Water-Basins: The water-basins are fitted near a house meant for the guests to rinse their mouth and wash the hands. But in present days these basins have become nothing but ornamental features. The distance of the water-basin from the house and its size are in pro- portion to the size of the building. A small house may have a basin Im tall, whereas in front 

of a large house the basin becomes as tall as 2 to 2.5 m and thus making useless as a place of 
washing, but remains there as an ornamental feature. In such cases, if need be, often a smaller 
basin is provided near the veranda for practical utility. The basins are generally fitted with 
an ornamental lid. 

The water-basin comes in various shapes, the most common ones are in the shape of an 

urn (see Fig. XXIL.I). But square-star shaped, cylindric, stone-bottle shaped, and bowl 
shaped basins are also quite common. Water basins even resembling the volcanic mountain 
Fuji are also available. A screen-fence is provided near the water-basin to screen off unwel- 
come sight. Stones are placed at the base of the water-basin to arrest the splash of water 
which otherwise may wet the space below the veranda. The sides along these stones are 
raised either by clay or concrete and a drainage hole is provided which is camouflaged by a 
number of pebbles. A lantern is provided near by for illumination. Near a tea house the 

basins are placed low as the persons using these do so in a stooping position as per custom. 
Stone Lanterns: Stone lantern is an important feature of any Japanese garden. The 

usual stone used is granite, but sand stone or white marble may also be used. The latter 
one is specially used for *"Snow-Scene" type of lantern. 

The usual places of fixing the lanterns are near the base of a hill, on an island, on the 
banks of a lake, near a water-basin or a well, along a path, on a boat-landing, near 
waterfalls, and a bridge. The lanterns are used singly but along with a combination of 
rocks, fences, water-basins, shrubs and trees. 

The lanterns are not exactly meant for illunmination but as objects of ornaments. Even 
when a lantern is lit in the night, the light emitted hardly illuminates the place because 

mostly a group of bushes are grown near it. The object of illumination then becomes a dim 
mysterious glow. When a lantern is near a river bank, this is lit to have a red refiection on the 
water surface. 

A lantern has six parts, namely, the ornamental top, cap, light chamber, middle stand, 
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SAPANESE sroNE WATeRBASINS 
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Fig. XXII. 1 

post, and base. These may be of various sizes and shapes (see Fig. X XI.2). The size should 
be in proportion to the building or the other garden features around the lantern. One group of stone lanterns are of religious origin, while the other group originated by individuals and these are named after them. The first lantern was erected in Japan in the seventh century by the son of Emperor Suiko. 

Lanterns looking of age are valued much and many people make the lanterns look old by artificial means. One such method is to attach moss to the lantern. 
G Stones: Stones are selected according to size, shape, and colour. No stone should be disproportionate to the size of the garden or the features around it, like a lantern or a water basin. The stones are rarely placed in isolation but rather arranged in groups of two to five. Each group will have stones of various heights and shapes. All stones must be arranged with a firm foundation as stones of unstable nature show the weakness of a garden design. The principle governing the arrangement of stones is to make them look natural. For this pur- pose, low-growing bushes or uprignt trees are planted near the stone groupings depending upon the size of the nearbystones. 

Naturally, the size, shape, and colour of the stones vary according to the purpose and the nlace of their use. Accordingly, the stones on a hill, on the banks of lakes or streams, and near water cascades vary in their shape, size, and ornamental features. Pagodas: Another favourite feature of Japanese landscape is the stone tower or the agoda which is a structure consisung or two, three, tive, or more separately roofed stages. onces and Gates: Fences in a Japanese garden are of two types, one is for partition, 
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Fig. XXII. 2 

while the other is for the purpose of screening which are called "Sleeve Fences". The latter 
type is so named as its shape resembles that of the long sleeve of a lady's Kimono. The parti- 
tion fences should look light in appearance and hence w0od and twigs of bamboo are pre- 
ferred to stone. 

The screen fences are meant for covering something which is not pleasant in sight. This 
is made of wood or bamboo (whole or split or twigs) woven into patterns thus giving it an 
artistic look so that it can stand on its own in the garden as a feature of ornamentation. 

There are generally two gates, one is the front entrance and second the back entrance 
Gates are also made of light materials such as wood or bamboo. Some gates are bare while 
others are roofed. The roof may be made of bamboo, wood, or simply thatched. 

(m) Vegetation: The initial step in a Japanese garden is to decide the contours of land and 
water. Then comes the arrangement of principal rocks which are of primary importance in 
a Japanese garden as these form the basSiC structure or the skeleton of the garden. After thee 
stones, the secondary garden framework, 1.e., the evergreen plants, are arranged. The trees 
are of permanent nature and stand as reierence points in the garden. Time and again it hasS been told that the aim of a Japanese garden is to imitate nature by using natural elements, 
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and, hence, there is hardly any bar in using any plant material which serves this purpose. 

There is a tendency among the garden enthusiasts to introduce plants of Japanese origin 

in the Japanese gardens even in India. Such introduction may look oriental, but can go con 

trary to the principle of the Japanese garden. As for example, a pine in a Japanese garden in 

Delhi may look teautiful but it ill go against the principle of imitating nature. But some-

times people do introduce exotic plants which may be excused on the ground of "one time 

exception"". 
The Japanese use both needle-leaved and broad-leaved trees in their garden. The broad 

principles using theplants in the proper manner are indicated below: 

(1) To give a larger perspective to a comparatively small garden, the central area is kept 

clear of trees and shrubs and plantings are restricted to the sides and corners. 

(2) An endeavour should be made to give the garden a distant view by catching a natural 

scenery, say a group of rocks or a grove of bamboos, outside the boundary. 

(3) Try to avoid putting all the plants on the same plane. Difference in levels may be crea-

ted by making a sunken area or a small mound. This breaks monotony. 

(4) Plants of right shape and size should be used so that they do not look out of scale to 

the size of the garden. 

(5) While planting, proper spacing should be given. Plants should neither be put in large 

groups which cause overcrowding, nor they should be scattered individually. Small groups 

of plants related in form and texture but differing in height look better. Such groups are 

never put in rigid straight lines, but are arranged naturally. 

(6) The Japanese do not prefer to bring in large varieties of plants in a single garden as 

this goes against the principle of unity. It is advisable to use only a few varieties. In some 

Japanese gardens the entire planting may be done with only one species of plant. 

(7) It will go against the principle of nature if plants of seaside, forest, or desert are com- 

bined together. 
(8) The Japanese use flowering plants sparingly in their gardens as too many colours go 

counter to unity. When flowering plants are used, they are planted in between the evergreens. 
(9) It is a good practice to use plants which change their leaf colour in the autumn or put 

forth colourful leaves in the spring. The examples of some such trees and shrubs are: maple, 
Cotoneaster, Cryptomeria japonica, Terminalia catappa, Lagerstroemia flos reginac, and 
Ficus religiosa. Out of diferent plant materials the trees are planted first which may be either 
deciduous or evergreen. The deciduous trees are never planted in the front garden except 
in a tea garden, as the bare branches may not look attractive during the winter. Some typical 
trees of Japanese gardens are: (a) Evergreens: Pines, different species of Abies, Cryptomeria 

japonica, Podocarpus macrophylla, and Juniperus chinensis; (b) Deciduous: Maples (Acer 
species), Poplars (Populus sp-) Mulbery, Morus alba), and Salix babylonica (willow): 
( Flowering: The most commonly used plants are different Prunus species, besides 

Magnolia grandiflora and others. 

Shrubs in a Japanese garden are not introduced just because of the beautiful fowers but 
mainly on the consideration of shape and foliage. The Japanese never train their trees or 
shrubs in the topiary form and any such attempt should be curbed. The commonly grown 
h are: Aucuba japonica, Azaleas, Gardenia florida, Nandina donmestica, Gamellia, 
Lagerstroemia indica, and Rhododendrons 
Ramboos play a special role in the Japanese gardens. The striking patterns of shadow 

cast by the arching bamboos against paved path, fences, and patios look beautiful. 
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A paved path in the entrance garden bordered by bamboos simulates a grove. The traditional Japanese gardens look chiefly green, devoid of any bold colours or iowers. To cultivate the theme of permanenc� and restfulness trees and shrubs aremore appropriate. But, if at all fiowers are to be used, the choice should be limited to a few. While planting flowers, remember not to put long beds or borders of flowers in the main garden. In any specific area only one type of flower in a group should be planted, thus avoiding mixed plan-ting. Traditional Japanese will put only one type of flower in one garden, but a non-tradi- tional enthusiast will be well advised to limit his choice only up to three kinds. The flowers 
the Japanese use more commonly are: chrysanthemums, asters (e.g., Aster fastigiatus, A glehnii, A. microcephalus), carnation, different lilies, irises, lotuses, peonies, and orchids. 

Among the vines, Clematis, Lonicera japonica, Ipomoea hederacea (Syn. Pharbitis heder- 
acea), I. purpurea (Syn. Pharbitis purpurea) Trachelospermum jasminoides, and Wisteria 
snensis are often used. 



Landscaping is an aesthetic branch of Horticulture, which deals with planting of 

ornamental plants in such a way that it creates a picturesque effect. Landscape 

gardening can also be defined as the beautification of a tract of land having a house or 

other object of interest on it. It is done with a view to create a natural scene by the 

planting of lawns, trees, shrubs flowering annuals, climbers, creepers, etc. Further, 

landscape gardening is both an art and science of the establishment of a ground in such 

a way that it gives an effect of a natural landscape. It can also be defined as “improving 

of total living environment for the people”. 

 

There are certain basic gardening principles that a gardener should follow to achieve a 

garden that is pleasing to the senses and provides a pleasant outdoor living space. These 

principles are discussed in this chapter. 

Balance 

The balance in landscape design is visual equilibrium of different garden elements. Balance can 

be created in a garden either formal or informal by grouping the components, structures and 

plants equally on both sides of the imaginary central axis. It is a striking feature in a formal 

garden. The exact duplication of what is on right on the left imposes a balance. The balance 

should be colourwise, texture wise and shape wise. Trees as an avenue on one side will not make 

a balance. Care should be bestowed to create balance in colour and texture.  

 
In an informal garden, the overall mass or dense of structure should be distributed on 
both sides of the axis which may be curved or informal. A large mass of yellow and white 
coloured flowers may be informally balanced on the other side with few flowers of red to 
create visual balance.  
 
The human psyche is depressed when thoughts are not balanced. The balance created 
through plants imposes equilibrium in human psyche thus providing instant 
subconscious tranquility. Paired opposites such as pleasure and pain, bitter and sweet 
etc. will get naturalized when one is balanced in thought. 

 

Proportion 

Proportion refers to the share of the different parts or components to the whole. 

It is the relation of the component with other in magnitude. In a landscape 

garden, the space and area provided for a lawn, paths, borders, trees, buildings 

etc. should be in right proportion and not equal in proportion. Proportion helps 
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in space organization. The disproportionate occupation of any one component 

may distract the eye and attention.  

 

Proportion, suggested by plants in a garden indirectly pacifies the psyche as one’s 

mind is conditioned to enjoy one component of a garden in proportion to the 

other without a discordant note. Such a conditioned mind will not succumb to 

streak thoughts which are disproportionate. 

Unity 

Though diverse structures, plants and features are used to create a landscape, 

there should be a unity among each component and all the components with 

main building. Instead of the individual beauty of a component, the overall 

beauty should be focused to achieve unity in diversity. Further, a designer should 

work towards integrating the aesthetic principles of balance, rhythm, proportion 

and harmony to give unity to the composition. 

If one’s mind is conditioned to freely unite or mingle with other persons, he will 

be accustomed to interact without reaction. Such interaction without reaction is 

the quality imposed by the ‘unity’ concept of a garden. 

Vista 

It is the three dimensional confined view of a terminal object along eye line at 

focal point. E.g. Taj tomb as viewed from its opposite. 

Prospect 

Prospect is the view of a scenery, natural or man made, through an opening such as 
window or a gap in the foliage of trees. It is the ‘camera view’ of any scenery. Such 
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prospects can be created in landscape gardening by adopting suitable proportion and 
unity.  

Resilient 

Overuse of any component including grouping of plants in a particular location masks the scenic 
beauty. If all the features whether natural or artificial are kept within bounds or used with 
restraint, best results can be achieved. 

Harmany 

Harmony is the pleasing effect obtained due to appropriate arrangement and collation 
of the various garden features. It is the overall effect of various features styles, colours 
and structures in the total landscape. Every part of the landscape should synchronize 
into the other and all the components into the whole. No individual component should 
project itself beyond its expected limit.  
 
The beauty of the landscape depends upon the degree of harmony of various elements. 
It is the evident relationship of all parts of a thing observed visually, audibly and 
psychically. When the components of landscape architecture posses harmony, the 
picturesque effect is produced and can aesthetically please the visitor. Further the 
garden should harmonize with the building and both should harmonize with the natural 
landscape beyond the boundaries of landscape area.  
 
The synchronization of one within the other is the key factor to achieve harmony. 

Rhythm 
 
Rhythm is measured as cyclic repetition of an object, effect and event. In a garden, 
rhythm can be infused through cleverly repeated colours and shape, topiaries and 
hedges etc. In Mughal gardens, the fountains and cascades have been repetitively 
provided to create rhythm. Sometimes rhythm is created through action of lights under 
water. 
 
Boredom clutches the mind predisposing it to become devil’s workshop. Rhythm in 
thought waves elevates the mind from the tentacles of boredom. 
 
Mobility 
 
The concept of mobility is vital to garden as breath to human. Mobility can be 
introduced in the garden by the magnificent sway of tall trees, birds in the sky, 
butterflies circling over flowers, dispersal of clouds in the sky, surging water in 
fountains, the gentle curvature of roads, trunks, branches of trees, etc.  
 
If all the components are stiff, stony and static, it will harden the attitude of person and 
the aggressive tendency is triggered from within. Mobility in a garden will loosen the 
hardened attitude of humans and relax them from the tentacles of anger and revenge. 
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Skyline 
 
Garden meets the sky in its vertical dimension. Planning a garden should include 
planning for a skyline also. A peak of a mountain, gigantic trees, an old monumental 
building, temple towers etc., if available, naturally can be woven into the background 
design to add beauty to the skyline of trees. 
 
Scale 
 
Scale is a relative dimension. The height and spread of trees and shrubs and the spread 
of the water garden are determined by adopting a scale. To make it clear, it may be 
noted that a small reflecting pool underneath a large tree will be dominated by the tree 
and render the pool ineffective, owing to the difference in their dimensions. To get the 
right picture of a tree beside a pool we should adopt a ratio between the size of the tree 
and pool as is obtained in nature.  
Appropriate adoption of scales and proportionate measurements are the success of 
imitative naturalistic garden art. 
 
Space 
 
The aim of every garden design should be such that the garden should appear large than 
its actual size. One way of achieving this is to keep vast open spaces, preferably under 
lawn and restrict the plantings in the periphery, normally avoiding any planting in the 
centre. But if any planting has to be done in the centre, the choice should be a tree which 
branches at a higher level on the trunk (or the lower branches are removed), and not a 
bushy shrub. Such planting will not obstruct the view or make the garden appear 
smaller than its size. 
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Ornamental Trees 

A tree is a perennial plant having a distinct trunk with a crown at the top. Trees 

have immense beauty from aesthetic view point. They bring the change in sky line 

on account of variation in their height, shapes, foliage texture and flower colour. 

They are used in landscape plan for aesthetic and functional purposes. Trees are 

used in gardens as specimens, for avenue plantation and as wind breaks and 

screening. 

Trees are very fascinating because of their graceful appearance and the 

abundance of bloom. They are grown for their economic importance or aesthetic 

value or both. The cultivation of trees for their aesthetic or recreational value is 

known as arboriculture. Trees should be planted carefully and thoughtfully for 

the benefit of height, shade, colour and vertical emphasis.Plant only one 

sapling per pit 

 

Significance of trees 
  Trees form the main framework of the garden.  

 flowering tree- Some trees produce attractive and beautiful flowers including 
fragrant flowers  

  foliage tree-Some trees are noted for their attractive foliage.  

 speciman tree- Some trees are known for their peculiar shape or form which is 
used as specimen trees.  

  shady tree-Shady trees are planted in chosen spots of large public garden which 
provides place for picnic and relaxation. Such trees are also planted along the 
borders of roads as avenue for giving shade.  

  In selecting ornamental trees, the purpose should be decided first and then 

theplace of its culture should be finalized. 
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Plant with ball of earth intact 

Plant saplings during monsoon  

Give spacing based on canopy spread  

Protect saplings against scorching sun with organic covers (paddy or wheat straw, 

banana leaves, etc.) 

Protect from grazing animals using tree guards  

Prune the tree to create the required framework 

Feed the trees regularly with organic manures 

 

Trees are not just a wise investment but are also ‘living memorials’. Let us 

dedicate ourselves to the care and preservation of trees because "the very air we 

breathe is improved by the presence of trees."  
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CLIMBERS AND CREEPERS FOR LANDSCAPING. 

Botanically a climber is defined as plant which possesses special structures to climb over a 

support. These special structures may be hook-like thorns (Bougainvillea), tendrils (Antigonon 

leptopus, Bignonia), rootlets (Ficus repens) or modified leaflets (Tecoma radicans). The 

climbing plants which do not have any such structure but climb over a support or a plant by 

twining themselves spirally around such supports are called twiners. Such plants belong to the 

genera Echites, Hiptage, Lonicera, etc. There are still other plants which fail in their attempt 

to climb but somehow manage to support themselves over the trunks, stems or branches of 

other plants; these are termed ramblers and stragglers. Quisqualis indica (Rangoon creeper) is 

a good example of such plants. Creepers are those plants which are unable to climb vertically 

on their own because of their weak stems. Morning glory is an example of such plants. Trailers 

are similar to creepers, the only difference being that they do not form any roots at their nodes. 

In USA, all types of climbers are termed as vine.  

Climbers are very important ornamental plants and are commonly used on walls, arches and 

pergolas but in cities their utility is increased for the purpose of screening the premises from 

adjacent houses and maintaining privacy. Bare walls can be most effectively decorated by 

growing colorful climbers on them. Botanically, plants, which have the special structure to 

climb on supports, are defined as climbers. 

 

Selection of climbers 

1. Annual climbers e.g. Clitoria ternata, sweet pea, morning glory, (Ipomoea 

rubrocaerulea) 

2. Climbers for screening e.g. Antigonon leptopus Passiflora, Porana Ipomoea, 

Clerodendron splendens Thunbergia etc. 

3. Climbers for low walls or trellis for this purpose only light climbers are selected. 

e.g. Lonicera japonica, Solanum seaforthianum, Tristellatia australis, Tecoma 

jasminoides, Jacquemontia violacea. 

4. Climbers for pergola usually heavy climbers are grown. e.g. Quisqualis indica, 

Petrea volubilis, Adenocalymma allicea, Allamanda cathartica etc. 

5. Climbers for porches e.g. Pyrostegia venusta, Petrea volubilis, Clerodendron 

splendens, Bougainvillea, Jasminum sp. etc. 

6. Flowering climbers in partial shade e.g. Passiflora, Aristolochia, Quisqualis 

indica, Clerodendron splendens, Jacquemontia violaceae. 

7. Foliage climbers e.g. Scindapsus aureus, Philodendron sp., Monstera deliciosa 

8. Climbers for pot culture e.g. Tristellatia australis, Adenocalymma allicea, 

Clitoria ternata, Bignonia purpurea etc



A. List of perennial climbers 

S. 

No. 

Scientific Name Common Name Family Flower 

colour 

Flowering 

time 

Remarks 

1. Adenocalymma alliaceum Garlic vine, Wild 

Garlic, Ajo Sacha 

Bignoniaceae Pink-mauve March-June A heavy but beautiful climber. The leaves as 

well as flowers when bruised emit garlic like 

smell. 

2. Allamanda cathartica var. grandiflora Golden trumpet or 

Yellow allamanda 

Apocynaceae Large yellow 

scented flowers 

Round the 

year 

An easy to grow climber. The pot grown plants 

are repotted every year.  

3. Antigonon leptopus Coral vine, Sandwich 

island climber 

Polygonaceae Rose coloured Round the 

year 

A tuberous rooted quick growing climber grown 

for screening purpose. 

4. Aristolochia grandiflora Pelican flower, Swan-

flower, Goose flower 

Aristolochiaceae                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Brown and 

mottled 

June to July Flowers look like a duck shape with a very 

offensive odour.  

5. Asparagus plumosus Asparagus fern, 

Satavar 

Liliaceae White sweet 

scented 

Summer A beautiful climber with numerous horizontal 

spreading branches, berries red.  

6. Bauhinia diphylla Kachnar Fabaceae Yellowish white April-

October 

A large evergreen climber with numerous 

branches. The stem is coppery when soft. 

7. Beaumontia grandiflora Nepal trumpet 

climber 

Apocynaceae White, Slightly 

fragrant 

January-

March 

The climber is heavy and suitable for growing 

over arches or on large trees. 

8. Bignonia venusta or Pyrostegia 

venusta 

Golden shower or 

Flamevine 

Bignoniaceae Orange yellow  January-

February  

It is not too heavy and suitable for trellis, over 

compound walls or walls of a house. 

9. Bougainvillea spp Bougainvillea Nyctaginaceae Different colour 

bracts 

Throughout 

the year 

A most popular quick growing ornamental shrub 

or climber Single bracted and double bracted 

types are available. 

10. Campsis grandiflora Chinese trumpet 

creeper 

Bignoniaceae Deep orange, 

red 

Rainy 

season 

A climbing shrub with or without aerial rootlets. 

It is deciduous in nature. 

11. Cissus discolor Rex begonia vine  Vitaceae Greenish -

yellow 

July-

November 

A slender climber. Pea sized fruits are globular 

and red in colour. Leaves fall during winter. 

12. Clematis paniculata Sweet autumn 

clematis  

Ranunculaceae Scented white  Early rains A hardy creeper suitable for growing on strong 

trellises. Flowers are star shaped.  

13. Clerodendrum splendens Flaming glorybower Laminaceae Crimson  Winter  Dwarf growing beautiful climber. 



14. Clerodendron thomsonii Bleeding heart vine, 

Bleeding glory bower 

Verbenaceae Scarlet petal and 

white calyx 

Rains A tall twining evergreen shrub or a climber. A 

blue flowering type C. ugandense is also there.  

15. Combretum indicum/Quisqualis indica Rangoon creeper Combretaceae Orange-red February -

June 

A woody shrubby climber which needs strong 

support. The creeper has dense foliage. 

16. Cryptostegia grandiflora India rubber vine, 

Purple allamanda 

Apocynaceae Reddish-purple, 

pale-pink 

Summer and 

rains 

The flowers are succeeded by triangular fruits. 

The latex yields an inferior quality of rubber.  

17. Derris scandens Jewel vine, Hog 

creeper  

 Fabaceae Pale-rosy March to 

August  

A heavy climber which needs strong support. It 

bears numerous pods. 

18. Echites caryophyllata Echites, Madhu 

malati, Malati 

Apocynaceae White June - 

September 

A heavy, twining climber. The leaves are 

conspicuously marked with reddish veins.   

19. Ficus repens Indian ivy, Creeping 

fig 

Moraceae Foliage beauty --- A beautiful but slow growing climber, clinging 

close to conservatory walls with its small 

rootlets.  

20. Ficus radicans Variegated rooting fig Moraceae Foliage beauty --- An evergreen trailer with creamy white leaves, 

suitable for hanging baskets.  

21. Gloriosa superba Glory Lily, Kalihari Liliaceae Orange red or 

dark red 

Rainy 

season 

A creeping climber which climbs with tendrils. 

the flowers last long in vase.  

22. Gmelina hystrix Parrot's beak, 

Purple bulang  

Verbenaceae Yellow with 

purple bracts 

Summer and 

Rains  

A large climbing spiny, quick growing shrub 

with habit like bougainvillea. Suitable for 

specimen. 

23. Hiptage benghalensis Madhabilata, 

Helicopter flower 

Malpighiaceae White sweet 

scented 

Late winter A heavy, evergreen climbing shrub, which 

grows without much care.   

24. Hoya carnosa Wax plant, Wax 

flower 

Asclepiadaceae Sweetly  

scented pink 

Early  

summer 

It is a popular house plant grown for its 

attractive glossy foliage, and flowers resembling 

wax. 

25. Ipomoea palmata Railway creeper or 

mile-a-minute vine 

Convolvulaceae Red-purple 

flowers 

Round the 

year 

A quick growing climber grown on railway 

platforms. Used for screening purpose. 

26. Jasminum auriculatum   Indian Jui, Juhi, 

Chameli 

Oleaceae White with a 

purplish tinge 

underneath.  

Spring  to 

summer 

and  rains 

This is a twining shrub. Single, fragrant and 

star shaped flowers 

27. Lonicera japonica Japanese honeysuckle Caprifoliaceae Fragrant white 

flowers 

Winter  A quick growing climber grown over trellis. It 

can also be trained on small trees. 



28. Monstera deliciosa Swiss cheese plant, 

Big monstera 

Araceae Foliage beauty. 

Flowers are 

inconspicuous 

--- House plant for indoor decorations, it bears an 

edible fruit with a taste and flavor in between 

pineapple and banana. 

29. Passiflora racemosa Passion flower, 

Jhumkolata 

Passifloraceae Deep red Summer and 

rains 

A tall glabrous climber best suited for walls and 

arches. 

30. Petrea volubilis Purple wreath Verbenaceae Mauve Spring and 

summer  

A strong woody climber bearing wreath like 

spikes of star shaped. Trained as standard also. 

31. Philodendron andreanum Philodendron Araceae Foliage beauty --- It has dwarf green leaves with coppery reflection 

and ivory white veins.  

32. Porana paniculata Bridal bouquet, Safed 

Bel 

Convolvulaceae Fragrant white Colder 

months  

A strong shrubby climber having large, dark-

green heart shaped leaves.  

33. Pothos aureus Money plant Araceae Foliage beauty --- A fleshy root-climbing vine with thick long 

aerial roots.  

34. Roupellia grata Climbing oleander, 

Rose allamanda  

Apocynaceae White with 

purple tinge 

Summer 

months  

A heavy, evergreen shrubby climber suitable for 

strong trellises and pergolas. Grown as standard. 

35. Solandra grandiflora Trumpet flower, Cup 

of gold 

Solanaceae Greenish-white Summer 

months  

A large, shrubby climber suitable for training 

over trunks of large trees. 

36. Solanum jasminoides Potato vine, Jasmine 

nightshade 

Solanaceae Bluish-white Summer 

months  

A slender twining shrub suitable for medium to 

high elevations. Flowers are star shaped. 

37. Tecoma jasminoides Bower plant of 

Australia 

Bignoniaceae White with pink 

or red shades 

August to 

October 

An evergreen climbing shrub with bright green 

leaflets. 

38. Tecoma capensis Cape honeysuckle Bignoniaceae Orange scarlet  Round the 

year  

1. A glabrous climber or near upright 

shrub. Tubular honeysuckle like 

flowers. Can be used as specimen and 

standard climber in a landscape. 

39. Thunbergia grandiflora Heavenly blue, 

Bengal clock vine, 

Sky flower vine 

Acanthaceae Blue with 

yellow shades 

inside 

Summer and 

rains 

An extensively growing heavy climber with a 

dense foliage and lovely flowers 

40. Trachelospermum jasminoides Star  jasmine, 

Confederate Jasmine 

Apocynaceae Scented white Summer  A slow growing slender shrub with leathery, 

glossy, dark green leaves. It exudes white latex 

when injured. Suitable for trellis and screening.   

41. Vernonia elaeagnifolia Curtain creeper, 

Vernonia creeper, 

Parda bel 

Asteraceae 

(Compositae) 

Insignificant 

white, yellow, 

February to 

March 

A quick growing evergreen climber, most 

popular and useful climber for screening. 



orange, red, 

pink, flowers 

Branches are pendulous which hang down close 

to their support thus forming a neat screen.  

42. Wisteria sinensis Chinese wisteria Fabaceae Fragrant mauve 

or deep lilac 

Summer 

(April-May)  

It is considered one of the best climbers for cool 

dry places. It can be trained over walls, porches 

or trees.   

 

B. List of annual climbers 

S. No. Scientific Name Common Name Family Flower colour Flowering 

time 

Remarks 

1. Clitoria ternatea Butterfly pea, Asian 

pigeonwings  

Fabaceae 

(Leguminosae) 

White, blue, purple Winter  In India, it is revered as a holy flower, used in 

daily puja rituals. 

2. Cobaea scandens Cup-and-saucer 

vine, Cathedral 

bells, Mexican ivy 

Polemoniaceae Violet, greenish March April It is an impressive climber and is one of the 

fastest-growing and most trouble-free vines to 

grow. 

3. Ipomoea alba Moon flower, 

Moonvine  

Convolvulaceae Fragrant large white 

flowers  

Winter and 

ageing in 

May or June  

Moonflower is a tender perennial vine grown as 

an annual. Heart-shaped leaves and flowers 

open at night. 

4. Ipomoea coccinea Star ipomoea Convolvulaceae Scarlet flower Rainy and 

winter 

It is a twiner growing to a height of 2 m or more 

with fragrant flowers with yellow throat.  

5. Ipomoea quamoclit  Cypress vine,  Indian 

Pink 

Convolvulaceae Scarlet flower  Rainy and 

winter 

It is a light smooth climber growing up to 2-2.5 

m with tubular or trumpet shaped flowers.   

6. Lathyrus  odoratus Sweet pea Fabaceae 

(Leguminosae) 

All colours except 

yellow and deep 

blue 

February -

March  

Bushy or climbing annual that features highly 

fragrant flowers. Used for screening purpose. 

7. Maurandya barclayana Climbing 

snapdragon, 

Mexican viper 

Plantaginaceae White, deep purple 

to rose 

Throughout 

the year  

It is a herbaceous climber with soft, bright green, 

ivy-shaped leaves and tubular flowers. 

8. Thunbergia alata Black-eyed susan Acanthaceae White, orange, 

yellow 

Winter  A softly hairy annual twiner. Ideal for growing 

in window boxes and hanging baskets.  

9. Thunbergia fragrans Indra pushpa, Sweet 

clock vine 

Acanthaceae White fragrant  Winter An annual to perennial climber having same 

uses like T. alata. 

10. Tropaeolum majus Garden nasturtium, 

Indian cress 

Tropaeolaceae Orange, scarlet, 

salmon, mahogany 

Winter It is most valuable as it can be used in various 

ways like edging, hanging baskets, window 

boxes, borders, pots and beds.  



 



 



Components and Features of Landscaping - I: Plant Components 

A judicious blend of plant and non-plant components in a garden makes it beautiful and 

useful. The common plant components of a garden are discussed here. 

Lawn 

A lawn can be defined as the green carpet for a landscape. It is a basic feature for for 

any type of garden. In a home garden, lawn improves the appearance of the house, 

enhances its beauty, increases conveniences and usefulness thus adding monetary 

value to the real estate. The lawn provides a perfect setting for a flower bed, a border, a 

shrubbery or a specimen tree or a shrub. Besides the material value, a lawn has its 

spiritual value, too. A lawn is the source of charm and pride and reduces tension of the 

mind after a day‟s hard work in the materialistic world. 

Shrubbery 

Growing of shrubs in a group is called shrubbery. It is of two types (i) Pure shrubbery (ii) 

Mixed shrubbery. Pure shrubbery refers to planting of entire selected area with a single 

species whereas a mixed shrubbery has many different species of shrubs. 

Flower beds and borders 

Annuals and herbaceous perennials are grown in flower beds to provide mass effect 

of different colors. Borders are continuous beds of more length than width containing 

plants of one kind only. 

Rockery 

A rockery or a rock garden is the arrangement of rocks with plants growing in the 

crevices. Its bold ruggedness is a pleasant contrast to the softness of the flowers. The 

stones help the plants in retaining their moisture and keeping their roots cool. In plains, 

on the sunny side some of the cacti and succulents and plants like Lantana, 

Setcreasea, Verbena, etc., can be grown successfully. Ferns and some indoor plants 

also look natural on the rockery slopes in shade. Rocks are also valued in garden 

design for their interesting shapes. The range and variability of shapes and size give 

them a sculptural quality. Those with natural curves and smooth outlines are more 

valuable than others. Their surface texture is another attractive feature. Cobbles and 

pebbles found in water courses are generally smooth. 



Carpet beds 

The art of growing ground cover plants closely and trimming them to a design or 

alphabetical letters is called a carpet bed. Colourful foliage as edge plants is found to be 

more suitable for this purpose. 

Plants for carpet beds should possess the following characteristics: 

1. Perennial in nature 

2. Should have quick recuperative quality 

3. Should withstand frequent pruning 

4. Should withstand summer sun and heavy rains 

6. Should withstand drought e.g. Alternenthera 

Topiary 

It is the art of developing the plant or training the plant into different forms or shapes 

like animals, birds, arches, etc. The plant should ben amenable for repeated pruning 

and also flexible with more vegetative growth. e.g. For hills - Cupressus macrocarpa, 

Pinus patul; for plains - Casuarina sp., Caesalphinia coriari, Bougainvillea sp., 

Clerodendron sp. 

Trophy 

It is the arrangement of colorful potted plants in different tiers around a central object 

which may be a tree trunk, lamp post or a pillar. 

Hedges 

With the help of plants, live hedges can be formed and used as a fence or a green wall 

Acalypha, Casuarina, Divi divi (Caesalpinia coriaria), etc., are plants suitable for 

hedging. Hedges help to screen a particular site or building or hiding of 

unwanted places. They help to partition the garden into several parts. 

Edges 

These are perennial herbs often used as a short border for lawn or ground cover or 

dividing beds from roads, walks or paths. These herbs often stand frequent trimming 

e.g.Eupatorium, Alternanthera, Duranta, Dwarf marigold, etc. 

 

 



Components and Features of Landscaping - II: Non-plant Components 

The commonly used non-plant garden components are  

Arches 

Arches are supports provided for climbers. It should be at least two meter height and 

one metre wide. The breadth depends upon the path over which it is constructed but 

should not be less than 1 metre. Arches may be made of wood, metal, stones or 

concrete structures. 

Pergolas 

A pergola is formed by connecting a series of arches over a considerable length. 

Usually flowering creepers are trained over the arches. A pergola is a useful resting 

place during the summer months in tropical regions. The path below remains cool due 

to the creepers growing above. Below the pergola, concrete or wooden benches may be 

constructed for sitting. 

Trellises 

A garden trellis makes the most of limited space with a vertical display of lush greenery 

and colorful blooms. 

Uses of a garden trellis include the following. 

1.  Creates a privacy screen in a garden or on a patio or balcony 

2.  Provides support for large vines and trailing plants 

3.  Screens an unattractive area of the landscape 

4.  Provides shelter from wind 

5.  Provides shade for sitting area 

Climbers such as climbing roses, Clematis, English ivy, passion flower, etc., are suitable 

for trellises. 

Islands 

Various types of islands are made in garden lakes and ponds. Islands are decorated 

with trees, flowers, several other features and connected with bridges. Islands are a 

very important feature in Japanese gardens. It is no doubt a special representation of 

nature and a retreat for quiet meditation. 

 



Garden walls 
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Garden walls serve many purposes in different situations. They provide privacy and 

security, screen out wind and noise. They can also be constructed to observe the ugly 

sights in the garden. 

Garden fences 

They have a specific function as well as beauty. Fencing provides privacy, separates 

different areas of gardens and ensures safety. They have almost infinite possibilities 

and variations in design, material and usefulness. Fences may be solid or open. 

Materials like wood, bamboo, wire, wire-netting and chain link fences may be used for 

fencing. Painted fences are an additional attraction in the garden. 

Foot paths 

Foot paths facilitate movement within the garden area. Foot paths may be winding, 

circular or straight. Spinal or herringborne designs can also be adopted. Winding foot 

path conceals the components beyond and creates curiosity. Straight foot paths make 

one walk fast. A vista at the end of a straight foot path adds beauty to the scenery 

Roads 

The different locations of landscape over an area require proper roads. In a small 

garden, foot path will serve the purpose. Roads are constructed in larger gardens like 

dam site gardens, public gardens and botanical gardens. Such roads should be straight 

in formal gardens and with curvatures in informal gardens. The road gradient should be 

1 to 30 for effective traction. Width may be 3.3-5 m. Drainage gutters should be 

provided on both sides. The road may be made with single metal with black top. 

Arbours 

Garden arbours are an attractive and very functional addition to landscape that will 

allow exploring the vertical dimension of garden. Arbours come in a variety of shapes 

from rounded or gently curved tops, to linear, flat tops to suit any garden style and 

space. An arbour, or pergola, can also cover a larger area such as a patio or balcony. 

The following are the uses of garden arbours. 

1.  Add vertical interest to the garden 



2.  Create a transition from house to garden or from one garden area to another 

3.  Extend or integrate architectural details from house or garage to garden 

4.  Provide a shaded area in the garden 

5.  Provide shelter from wind 

6.  Provide support for vines 

7.  Screen an unattractive area of the landscape 

8.  Create privacy 

Bridges 

Bridges are essential constructed features in a garden to link ponds and rivers. The 

design and colour of the bridge should merge with the landscape design; always a rustic 

design is preferred. Bridges should be structurally sound to withstand traffic. The 

culverts along the main road and foot paths also should be rustic. Bridges made of 

single or double trees fallen across a stream or a single long stone, arched bamboo 

bridges will serve better in informal gardens. 

Garden adornments 

There are several garden adornments and accessories such as bird bath, sun clock, 

fountains, garden seats, ornamental posts, pillars, etc., which make the garden more 

enjoyable. 

1. Garden-seats: The garden-seats should not look out of place. They should be 

comfortable, durable and artistic looking. Seats made out of wooden or fabric material 

are comfortable to sit compared to those built in stone or iron. The wood used is to be 

treated with a preservative and painted with moisture proof chemicals. Iron or stone or 

concrete seats get easily heated in the summer months and become cool in the winter 

months, thus making them uncomfortable to sit. Concrete or stone seats are preferable 

in public parks as they are durable in nature. 

2. Ornamental tubs, urns and vases: The tub or the vase can be made of timber or 

preferably of brick, concrete or carved out of stone, which can be kept permanently or 

temporarily. 

These can be positioned over ornamental pillars, at the end of paved paths, near the 

gate or near the staircase of the main entrance. Ornamental urns made of metal with 



carvings outside look beautiful in the terrace, near the staircase or even inside the 

house. 

3. Bird bath: It is a large, bow-shaped container generally made of concrete, fixed over 

a pillar or column, which is about 1m tall. Water is stored in the bowl for the birds to 

come and drink or bath in it. Bird baths may be constructed at the quiet corner of the 

garden. 

4. Sun dials: It can be used as a focal point in a garden, can form a centerpiece of a 

formal flower bed, and can be placed in the centre or at the end of the lawn or at the 

junction or termination of path. It is also a good feature in a sunken-garden. The sundial 

should be positioned in a place where the shadow from a tree or building does not fall 

for a long duration. 

5. Floral clocks: These are huge clocks generally operated by electricity, having huge 

hands for showing the seconds, minutes and hours. The machinery of the clock is 

concealed in an underground chamber with only the hands showing above the ground 

against a dial of carpet bedding plants or flowerbeds. Instead of live plants, the dial can 

be decorated with various coloured pebbles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Important garden components 

Sl.No. Garden 

components 

Description Suitable plant species 

1. Edges  A short border for lawn or 

ground cover or dividing beds 

from roads, walks or paths. 

Eupatorium 

Alternanthera 

Zinnia 

Gazania 

Pilea 

Pot marigold 

Dianthus deltoids 

D. squarrosus 

Phlox subulata 

2. Hedges  With the help of plants, live 

hedges can be formed and used 

as a fence or a green wall. 

 It serves to screen a particular 

site or building or hiding of 

unwanted places. 

 They help to partition the 

garden into several parts. 

Acalypha 

Clerodendron inerme 

Duranta 

Lawsonia alba 

Hamelia patens 

Jatropha 



Lantana 

Plumbago 

Pomegranate 

EXERCISE NO. 6 

DESCRIPTION AND DESIGNING OF GARDEN STRUCTURES - EDGES AND 

HEDGES, FLOWER BEDS, FLOWER BORDERS, ARBORETUM, ROSARY, 

FERNERY, PALMATUM, CARPET GARDEN  
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Tabernaemontana 

coronaria 

Tecoma stans 

3. Flower beds 

and borders 

 Annuals and herbaceous 

perennials are grown in flower 

beds to provide „mass‟ effect 

with different colours. 

Flowering annuals and 

dwarf perennials - 

marigold, zinnia, 

portulaca, verbena, 

gazania, calendula, etc. 

4. Arboretum  Growing of different species of 

trees in one place is called 

„arboretum'. 

Popular ornamental trees 

are Delonix regia, 

Peltophorum pterocarpum, 

Saraca indica, Cassia 

fistula, Spathodia 



companulata, etc. 

5. Rosary  A rosary is a collection of 

different types of roses. 

Hybrid teas 

Polyanthas 

Floribundas 

Miniatures 

Ramblers 

Climbers 

6. Fernery  A fernery is a collection of ferns Adiantum capillus (Venus 

hair fern),Pteris cretica 

(Table fern), Lycopodium 

cernuum (Tree fern) 

7. Palmatum  A palmatum refers to a 

collection of different palm 

types 

Caryota urens (Royal 

palm), Areca lutescens 

(Areca palm), Phoenix 

canariensis (Canary date 

palm), 

8. Carpet beds  The art of growing ground cover 

plants closely and trimming 

them to a design or alphabetical 

letters is called a carpet bed. 

Alternenthera, Echveria, 

Sempervivum, etc. 



Bonsai(CourseNotesforAPH319byDr.AjitKapoor,Professor,Horticulture)

ThewordbonsaiisacombinationoftwoJapanesewordsBonmeaningshallow panandsai

meaningplant.Sobonsaicanbetranslatedasplantgrowinginashallow container.Bonsaiisa

fascinatingartwhichhasthrivedinJapanforhundredsofyearsandhasbecomeanintegralpartof

Japaneseculture.BonsaioriginatedinChinaandbonsaitechniquewasdevelopedbytheChineseover

2000yearsagoandlaterrefinedbytheJapanesewhoarecreditedforitsintroductioninwesternworld.

Bygrowingtreesinshallowcontainers,thegrowthischeckedordwarfedbuttheplantisnotstarved.

ThegreatJapaneseexpertonbonsaiKyozoMoratahassaid“Likeapetanimal,bonsaineedswater,

sunshineandnourishment”.Apartfrom beinggrownoutdoors,bonsaiaregreatfavoritesforgrowing

indoorsinlivingrooms,verandas,terraces,window sillsandconservatories.Bonsaidiffersfrom the

potplantwhereeitherfoliage,flowers,fruitsorbractsarethemaincriteriaofattractionbutinbonsai,

artisticlookoftheplantinaminiatureform maintainedformanyyearsisimportant.LateSh.V.P.

AgnihotriofNew DelhihasagreatpersonalcontributioninbonsaicultureinIndia.Heperfecteda

techniquefordevelopingbonsaifrom commontreesgrowninIndiaandbuiltupacollectionoffew

hundredbeautifulbonsaispecimens.

Criteriaforselectionofplantsforbonsai

Hardiness:AmongthevariousfactorsthatdeterminethesuitabilityofaplantasaBonsai,the

foremostisitshardiness.Plantshouldbehardyenoughtowithstandtherigorsofgrowinginashallow

container,withstandoperationsofpruningofroots,branchesandtoughtrainingbutstillmanifestasa

livingreplicaofanormalplant.Thetreeswhosetrunksarestrongandthickatthegroundlevelgivea

goodappearance.Theplantswhichshow seasonalvariationsingrowthpatternandfloweringare

greatlyfavoured.Forexamplesometreeschangetheirleafcolourinoneseasonorothersbearing

fruitsinanotherseasonalladdcolourtothecollection.

Listofplants

Tropicalplants:Adansoniadigitata,Bombaxmalabaricum,blackbamboo(Bambusanigra),Butea

monosperma,Callistemon lanceolatus,Chorisiaspeciosa,Erythrinacrista-galli,Ficusreligiosa,F.

benghalensis,F.infectoria,Jacarandamimosifolia,Kigelliapinnata,Mangiferaindica,Meliaazedarach,

Punicagranatum var.nana,Putranjivaroxburghii,etc.

Conifers:Juniperuschinensis,J.prostrata,Pinuskhasiana,Cedrusdeodara,Cryptomeriajaponica,

Pinusdensiflora,P.sylvestris,Ginkgobiloba,Taxusbaccata,etc.

Shrubs:Adenium obesum,Azalea,Bryaebenus,Berberisasiatica,Fortunellajaponica,Hameliapatens,

Murrayaexotica,etc.

Climbers:Combretum sp.,Derrisscandens,Hiptagemadablota,Wisteriasinensis,etc.

Classificationofbonsai:Bonsaicanbeclassifiedintotwogroups:a)shapeofthetrunkandb)Number

oftreesbeinggrowninasinglepot.

Variousstylesofbonsai

1.UprightorChokkanstyle:Hereasinglespecimenisgrownwithastraightanduprightstem (Fig.

1).



2.WindingorKyokkukstyle:Hereasingletrunkistwistedonceorseveraltimesshowingasifit

hasstruggledforitsexistenceinthewild(Fig.2).

3.ObliqueorShakanstyle:Thisisalsoreferredaswindsweptstyle.Theplantisgrowninan

obliquepositionasifsweptbywindandithasmorebranchesononeside(Fig.3).

4.GnarledorHankanstyle:Herethetrunkistwistednearthegroundonceortwicetoform aknob

oraloop(Fig.4).

5.CascadeorKengaistyle:Herethetrunkhangsovertheedgeofthecontainerasifitwas

hangingovertheedgeofamountain(Fig.5).

6.Ikadi-bukistyle:Atreeisoftentrainedorlaidhorizontallyandseveralbranchesareallowedto

growverticallyatintervalsresemblingindividualtrees.Alternatively,2-3plantsofthesamekind

maybeplanted inasinglecontainer.Anothermethod isclustered bonsaiwhereseveral

branchesareallowedtogrowfrom groundlevelinaclusteredmanner(Fig.6).

7.ClaspedtoStonestyle:Asingletreeisgrownwithitsrootstrainedoverastoneorsomeblocks

ofboilerash.Plantsgrowninthiswaypresentsthelookofageandtenacity(courage)(Fig.7).

Diagramsonstyles,wiringandtrainingofbonsai

Fig.1:UprightorChokkanstyle
Fig.2:WindingorKyokkukstyle

Fig.3:ObliqueorShakanstyle

Fig.4:GnarledorHankanstyle Fig.5:CascadeorKengaistyle
Fig.6:Ikadi-bukistyle



Fig.7:ClaspedtoStonestyle

Wiringabonsai

Trainingatreeforbonsai

How tostartabonsai:-Collectasuitabletypeofplant.Aplantforbonsaimayberaisedbyseeds,

seedlings,cuttings,layeringorplantscollectedfrom theforests.Plantsraisedfrom seeds/seedlings

takesometimetotrainasbonsai.Hencemanypeopledolayeringofalargebranch,cuttingand

grafting.Somewildoldplantsifselectedproperlywillneedverylittletraining.Thewildplantsand

plantsgrowninanurseryshouldbeuprootedwithcareandgrowninanordinarypotforayearortwo

andthentransferredtotheshallow container.Forothertypesofplants,grow thenfor1-2yearsin

groundforstrongrootgrowthandthentransferredtoasuitablecontainer.Potgrownplantscanbe

transferredtoacontainerdirectly.

Container:Containermaybeofdifferentshapeslikeround,ovalorrectangular.Whatevermaybethe
shape,thecontainermustbeshallow.Forasingleuprightstem,anovaloraroundcontainerwhilefor
cascadeorIkadi-bukistyle,arectangularcontainerlooksmoreartistic.Anunglazedcontaineris
preferredtoaglazedcontainerasformerallowsaerationofsoil.Thecontainershouldhavedrainage
holesandcolourshouldbenatural.Whenaredorpinkfloweringtreeisplanted,browncolouredpot
shouldbeavoided.Noornamentsshouldbeaddedinthecontainerastheywilldetractattentionfrom
bonsai.

Soil:Abonsairemaininitscontainerforatleastoneyearandsomemayremainfor2-3yearswithout
repotting.Thecompostusedshouldnotbecomewaterloggedorsourandshouldnotberichin
fertilizers.Thechemicalreaction(pH)shouldbeclosetoneutral.Goodcompostconsistsof2partsof
goodfibrousloam,1½ partcourseriversandand1partleafmould.Whilepreparingsoilmixture
followingaspectsshouldbeconsidered.

1.Mixtureshouldbenutritionallybalanced.
2.Shouldholdrequiredmoistureand
3.Shouldeasilydrainouttheexcesswatertoallowoxygenationofroots.

Pottingandrepotting:Whilepottingorrepotting,thenormalprecautionstakenforotherplantsare
followed.Thedrainageholesarecoveredwithcrocksandotherdrainagematerialsandthecompost
filledin.Thecompostshouldnotbepackedtoohardasthisimpairsaeration.Astraightbonsaiis
plantedinthecentreofthepot,whereas,acascadetypeshouldbeplantedononeside–thesideover
whichithangs.Atreehavingmorebranchesononesideshouldbeplantedalittleawayfrom the
centrewiththeheaviersiderunningoverthelargerportionofthesoil.Groupplantingshouldbedonein
anartisticmanner.Afterpottingtheplantshouldbekeptinshadeforafewdays.Forrepotting,first
depottingisdoneandthenrepottingisdonelikepotting.Thefastgrowingplantswillneedrepotting
everyyearwhileslowgrowingonesmayberepottedevery2-3years.Theplantistakenoutgentlywith
theearthball.Onethirdofoldsubsoilandaportionofsurfacesoilarealsoremoved.Anyrootthatis
longerthanwhatcanbeaccommodatedinthecontaineriscutwiththesharpknifeorsecateurjust
about2cm awayfrom thecontainer.Theplantisthenpottedandnewcompostisfilledin.Theplantis
immediatelywatered.Nowiringorpruningshouldbedoneuptoatleast6monthsorayearafter



repotting.
Training:Thebendingandtrainingshouldbedoneassoonaspossibletotieawire.Copperwireis

bestasitispliable.Whenwiringabranch,firstwindthewirearoundthetrunkseveraltimesandthen

aroundthebranch.Thewirecoilsshouldbespacedevenlyby0.5to0.6cm.Togivethespecificshape,

wirehastoinplaceforseveralyearsbutrewindingistobedoneeverysixmonthsorsotoavoidinjury

tothebark.Forslowgrowingplants,thewirecanbekeptinpositionforaboutayear.Alapseoffew

monthsshould be allowed between two rewinding.Allthe knotsin the tiesshould be redone

periodicallytoavoiddamagetothebark.Forcascadestyle,astoutwireshouldbefirstpushedtothe

baseofthecontainerthroughthesoilandthenbentoverthesideatanangleinwhichtheplantistobe

shaped.Thetrunkwhichhastohangisthentiedtothiswirewithstrongstringsatseveralpointsto

benditinthedesiredshape.Thebrancheswillneedwirecoilingtogivethem artisticshape.InIkadi-

bukistyle,adormanttreeisselectedwithplentyofbuds.Thetrunkislaidhorizontallyonthecontainer

afterremovingthelowerbranchesandthegrowingtipandkeptburiedpartly.Thisisheldinposition

withthehelpofpegs.Theupperbranchesmayalsoberemovedandthebudsallowedtogrow and

form theforest.Alternatively,theupperbranchesthemselvesmaybetrainedandwiredtoform the

forest.

Pruningandpinching:Inbonsai,trainingandpruninggotogether.A bonsaiiskeptdwarfnotby

starvingbutbyvariousmethodsofpruning,viz.shootpinching,leafpinchingandrootpruning.

Shootpinching:Itisanimportantoperationinbonsaigrowing.Thishelpstomaintaintheshapeofthe

plantandreducestotalleafareabyremovingtheshootswhichinturnkeepstheplantdwarfasitisin

theleaveswherefoodismanufactured.

Leafpinching:Anothermethodofreducingleafareaisthroughleafpinching.Thisisdonewith

vigorousgrowingdeciduoustreesatthetimeofactivegrowth.Leafpinchingisdoneonlyonceayear

inadditiontonormalfallofleaves.Afterleafpinching,supplyofwatershouldbedrasticallyreduced

sinceleaflessplantsareunabletodrawenoughwater.Buttheplantshouldreceiveenoughsunshine.

Duringpinchingoperations,theplantshouldnotbeshakenatthebaseandrootsdisturbed.

Rootpruning:Itisalsonecessarytopruneacertainamountofroots.Duringtransplantingand

repottingtime,therootpruningisdone.

Watering:Asbonsaigrowsinashallow container,wateringisanimportantoperation.Duringsevere

winter,wateringonceaweekissufficient.Duringsummermonths,wateringthriceadaymaybe

necessary.Duringthisperiod,syringingofleaveswithfinesprayofwater2-3timesadaywillbe

beneficial.Over-wateringisharmful.Thecompostshouldbefilledinacontainerleavingabout2-3cm

spacefrom thebrim tofacilitatewatering.

Manuring:Becauseoflimitedsoilinbonsaicontainer,manuringisabsolutelynecessaryforproper

vegetativegrowthandtoencouragefloweringandfruiting.Manuringisdonetwiceayearonceduring

springandagainduringrainyseason.Formanuring,fermentonekgofmustardcakeorgroundnut

cakein4-5litersofwaterforaweekandthendilutethissolution5-10timesandapplytoeachplant.

Alternatively,twotablespoonfulsofpowderedcakemaybeappliedonthesurfaceofthesoilandthen

workedinslowlyandwatered.Forvigorousgrowingplants,manuringonceamonthduringthegrowing

seasonfollowedbywateringispracticed.Toomuchmanuringshouldbeavoidedasthismaycause

softandsappygrowth.



Pestsanddiseases:Pestsanddiseasesshouldbecontrolledbysprayingsuitablepesticidesand

fungicidesatregularintervals.

Mamebonsai:Thegrowingofverydwarfplantsnotexceedingaheightof5-20cm isknownas

miniatureormamebonsai.Theyaregrowninveryshallowcontainerscontainingnotmorethan2-3cm

compost.Plantsofmamebonsaiareraisedinsitufrom seeds.Mamebonsaimaybeshapedin

upright,obliqueorcascadestyles.Groupplantingisdoneinmamebonsai.Trainingandpruningshould

bedonelikebonsai.Leafpinchingkeepstheplantsdwarf.Morefrequentwateringisneededasthe

containerisshallow.

SuitableplantsarespeciesofAcer,Azalea,Berberis,Cotoneaster,Salix,Pinus,PiceaandCryptomeria
japonica.



Annuals(NotesbyDr.AjitKapoor,Professor;Course:APH319)
Annualsarethegroupofplantswhichcompletetheirlifecycle(seedtoseed)i.e.

seedgermination,vegetativegrowth,flowering,seedsettingandsenescenceundera
givensiteinaseasonorinayear.Annualsarealsocalledasseasonals.Annualsare
indispensableinanygarden.

Importantfeaturesofannuals
1.Annualsbringcolourinthegardeninaveryshortperiod.
2.Annualsaremosteasilygrownplants.
3.Theyprovidemasseffectandriotofcoloursinthegarden
4.Annualsvarywidelyinform,habitofgrowth,size,shapeandcolourofflowers.
5.Theyrequirelesslabourfortheircareandmaintenance.
6.Annualscanbegrownforvariouspurposeslikebeds,borders,pots,hangingbaskets,
rockgarden,asherbaceousborder,cutflowers/dryflowers/looseflowers.
7.Certainannualscanalsobegrownintheshadysituations
8.Theyseedseteasilyandprofusely.
9.Theybeautifythegardenthroughouttheyear

Classificationofannualsaccordingtotheirgrowingseason
1.Summerseasonannuals:Theseannualsgrownicelyandproduceflowersunderhigh
temperature.
TheseedsaresownFebruary-MarchintheplainsandinMarch-Aprilinthehillsand
transplantedafteronemonth.ExamplesareCosmos,gaillardia,gomphrena,kochia,
marigold,portulaca,sunflower,tithoniaandzinnia.
2.Rainyseasonannuals:Theseannualsgrow nicelyandproduceflowersunderhigh
rainfallandhumiditycoupledwithhightemperature.TheseedsaresowninMay-June
andtransplantedafteronemonthi.e.June-July.Examplesareamaranthus,balsam,
cock’scomb,Chinaaster,gaillardia,marigoldandzinnia.
3.Winterseasonannuals:MostofthewinterannualsseentodayinIndiangardensare
thegiftofBritishers.Thereareabout100winterseasonannualswhichareableto
tolerate low temperature in winterseason and bloom nicely.They are sown in
SeptemberandtransplantedinOctoberinplainswhereas;inhillstheyaresownin
February-MarchorJuly-Augustandtransplantedat4-5leafstage.Examplesareannual
chrysanthemum,antirrhinum,aster,paper flower,corn flower,daisy,calendula,
brachycome,pansy,sweetpea,larkspur,stock,petunia,statice,candytuft,marigold,
poppy,nasturtium,cineraria,linaria,dahlia,sweetwilliam,sweetsultan,sweetalyssum,
etc.
Classificationofannualsaccordingtohardiness:Annualscanbeclassifiedashardy,
semi-hardyandtenderdependingontheextenttheycanwithstandcold/frost.
1.Hardyannuals:Theycan withstand frostand itincludesmostlywinterseason
annuals.Examples are antirrhinum,aster,calendula,candytuft,California poppy,
chrysanthemum,carnation,dimorphotheca,gaillardia,godetia,gypsophila,larkspur,
linaria,linum,petunia,lupin,phlox,sweetpea,stock,strawflower,sunflower,etc.
2.Semi-hardyannuals:Theycanwithstandslightfrostbutarekilledbyrepeatedfrost.
Examplesareageratum,cosmos,marigold,floweringtobaccoandverbena.
3.Tenderannuals:Theycannotwithstandevenslightfrost.Examplesarebalsam,



morningglory,nasturtium,portulaca,salviaandzinnia.
Importantusesofannuals:Annualsareusedforvariouspurposesinthegarden.
Importantusesofannualsaregivenbelow:
1.Landscaping:Almostalltheannualscanbeusedinlandscaping.
2.Beddingpurpose:Everyannualcanbegrowninthebedsandhencesuitablefor
beddingpurpose.
3.Potplant:Alltheannualsexceptannualclimberscanbegrownaspotplants.
4.Specimenplant:Almostalltheannualscanbeusedasspecimenplant.
5.Cutflower:Aster,antirrhinum,carnation,cornflower,lupin,larkspur,stock,sweetpea,
sweetsultan,sweetwilliam,etc.
6.Looseflower:Annualchrysanthemum,aster,gaillardia,gomphrena,marigold,paper
flower,sunflower,zinnia,etc.
7.Dryflowers:Acroclinum,daisy,gomphrena,helichrysum,nigella,statice,lady’slace,
etc.
8.Shadylocation:Cineraria,clarkia,salviaandverbena.
9.Screeningpurpose:Hollyhockandsweetpea.
10.Fragrantflowers:Marigold,carnation,sweetpea,sweetsultan,sweetwilliam,sweet
alyssum,stock,viola,etc.
11.Edging:Sweetalyssum,brachycome,pansy,verbena,phlox,petunia,marigold,
candytuft,etc.
12.Herbaceousborder:Almostalltheannualscanbeusedforthispurpose.
13.Rockgarden:Althoughannualsarenotconsideredastruerockplants,manyofthe
dwarfannuals like Alyssum,dog flower,Bellis perennis,Brachycome iberidifolia,
candytuft,iceplant,carnation,phlox,salvia,pansy,zinnia,etc.canbeplantedingroups
inhtrockgarden.
14.Peculiarshape:Clianthus.
15.Hangingbasket:Petunia,verbena,daisy,phlox,nasturtium,portulaca,etc.
16.Roofgarden:Antirrhinum,stock,sweetpeas,pansy,chrysanthemum,marigold,
sweetalyssum,phlox,verbena,etc.
17.Cutgreens:Amaranthus,coleus,kochia,cinerariaandcelosia.

Herbaceous border:William Robinson invented herbaceous borderand the term
herbaceousborderterm wasfirstusedbyG.Jekyell.Theconceptofherbaceousborder
hasbeenintroducedinIndiabyBritishers.Herbaceousborderisdefinedasplantingof
annualsintheborderofaplot.Thewidthoftheborderisroughlydividedinproportion
of5:3:2or6:3:1.Itcanbeoftwotypes:
1.Singlefaceherbaceousborder:Itislaidwhenborderissituatedononesideandthere
issomebackground.
2.Doublefaceherbaceousborder:Itislaidwhenborderissituatedinbetweenabigplot
andthereisnobackgroundlikeinsinglefaceherbaceousborder.Heretallannualsare
plantedinthecentreandmedium anddwarfonbothsidessothatbeautyofannuals
canbeenjoyedfrom boththesides.

Colourschemeofplantingannualsinthelandscaping
1.Monochromaticcolourscheme:Monomeanssingleandchromameanscolour.So
thiscolourschemerestrictstheuseofsinglecolouroritsshadeswhichmaybepresent



insameorindifferentannuals.Forexampleifbluecolouristobeused,annualslike
bluecornflower,bluelarkspur,ageratum,anchusa,etc.canbeused.Forwhitecolour
annualslikeAlyssum,Chinaaster,pinks,Mathiola,Nigella,phlox,Papaver,zinnia,etc.
canbeused.
2.Analogous orharmonious colourscheme:In this colourscheme annuals are
arranged according to the nearestwavelength of colour.As the arrangement
harmonizeswiththesurroundingbedsandhence,itiscalledasharmoniouscolour
schemealso.Thecolourofannualswillbearrangedaswhite,creamishyellow,light
yellowandfinallydeepyellow.
3.Contrastcolourscheme:Incontrastcolourscheme,theoppositecolourofcolour
wheelareusedandplantsofcontrastcoloursareplantedaccordinglye.g.reddahlia
againstthebackgroundofgreenornexttobluecornflowerscreatesagoodcontrast.

Figure–1:TheColourWheel

Growingofannuals
Propagation:Alltheannualsarepropagatedthroughseeds
Raisingofnursery:Nurseryisaplacewhereplantsarereareduntiltheyarereadyfor
finaltransplantinginthefield.Nurserycanbetemporaryandpermanentinnature.
Seedsofannualscanbesowninpots,boxesandinraisednurserybeds.Thelengthof
nurserybedshouldbe2-3m andwidthshouldbe1-1.5m whichfacilitatesvarious
interculturaloperationslikeweeding,thinningandwateringinthenurserybeds.Nursery
bedsshouldbedrenchedwith0.2%BrassicolorCaptansolutiontogetridoffvarious
soilbornefungi.Smallseedsshouldbemixedwithbulkmateriallikesandforeven
distributionofseeds.Seedsaresowninlineswhichare5cm apartanddepthofseed
sowingisgenerally2timesthanthesizeoftheseed.Aftersowing,seedsshouldbe



coveredwithfinesievedmixtureoffarmyardmanureandsoil.Wateringshouldbedone
2-3timesaday.Thenurserybedsshouldbecoveredwithanymulchlikeleaves,straw
ornewspaperand/orlightclothtoensuredarknessforbettergermination.Theouter
surfaceofnurserybedsshouldbedustedwithsomeinsecticidaldusttochecktheentry
ofants.Oncetheseedsstartgerminating,theoutercoveringofthenurserybedsis
removedintheeveninghours.Seedlingsarereadyfortransplantinginonemonthwhen
theyhave3-4trueleaves.
Preparationoflandandtransplanting:Landshouldbewellpreparedbydiggingor
ploughingandmixing5kgwellrottenFYM and10geachofN,PandKperm2.The
transplantingshouldbedoneinmoistsoilintheevening.Thetall,medium anddwarf
annualsareplantedatthedistanceof30-40cm,15-20cm and10-12cm,respectively.
Wateringshouldbedoneimmediatelyaftertransplantingofseedlings.
Managementofannuals:Annualsrequirepropercareandattentionthroughouttheir
growingperiod.Regularremovalofweedsisessentialasweedscompetewithmain
plantsforspace,water,light,nutrientsandactofhidingplacesforvariousinsectsand
spread ofdiseases.Watering is also essentialand should be done as perthe
requirementsofannuals.Hoeingshouldalsobedonetimelytoremovetheweedsas
wellasforaerationofthebeds.Pinchingshouldbedoneatappropriatestageto
encourageemergenceofsideshootstoincreaseflowerproduction.Stakingshouldbe
doneincertainannualslikesweetpeas,chrysanthemum,carnation,etc.anddisbudding
shouldbedoneincutflowertypeannualsto haveagoodcutflowersize.Seed
collectionshouldbedoneatpropermaturitystagebeforesplittingofseedpods.Seeds
areseparatedbythrashing,winnowing,cleaningandgrading.Anykindofshriveled,
brokenordeformedseedsshouldberemovedandgoodseedsshouldbepackedafter
seedtreatmentwithfungicideandinsecticidetopreventattackofpestsanddiseases
duringstorageinplasticbags,muslinclothbags,glassjarsandairtighttins.Silicagel
tabletscanbeaddedtoabsorbthemoisturegeneratedduringstorageofseeds.

Pointstoremember

 Annualsorseasonalscanbeclassifiedintosummer,rainyandwinterseason

annuals.

 Youngannualsneedlotofcareandtheyhaveamasseffectinaveryshortperiod.

 Annualshavetheirvariedusesinalandscape.

 MostofthewinterannualsseentodayinIndiangardensarethegiftofBritishers.

 Annualscanbeclassifiedashardy,semi-hardyandtenderdependingonthe

extenttheycanwithstandcold/frost.

 There are three colourschemes ofplanting annuals in the landscape viz.

monochromatic,analogousandcontrastcolourscheme.

 Silicageltabletscanbeaddedtoabsorbthemoisturegeneratedduringstorage

ofseedsofannuals.





PROPAGATION OF ORNAMENTAL   AND LANDSCAPING PLANTS 
 

Sexual Propagation of ornamental plants 
 

Sexual propagation in many ornamental plants is done by seeds. Seed is a matured ovule that 

consists of a dormant embryo, its stored food and protective coverings (seed coat). 

Most bedding plants are annual in growth habit and are raised from seeds. Many perennials like 

flowering trees are seed propagated., even lawns are initially propagated by seeds- subsequently 

for covering large areas lawns are propagated asexually (by slips ). 

Seed Storage, Viability and Germination 
 

Temperature and relative humidity are two important factors governing the storage life of seeds. 

Most annual flowering plants can be best stored at 15 to 250C in hermetically sealed containers. 

Flower seeds of Gerbera lose viability within a month whereas seeds of aster, cleome, phlox, 

salvia, periwinkle, marigold, zinnia retain their viability from  6  months  to  one  year  depending 

on varieties. 

In commercial flower growing, seeds have to be tested before sowing. A simple method is to count 

a specific number of seeds such as 50 or 100, keep them between two pieces of filter paper and 

place in a petri- plate, filter paper is moistened, when seeds start germinating & completed, take 

counts of promptly germinated seeds and calculate  percentage  germination.  If  germination % is 

below 60 the seed is not authentic., to calculate the amount of seeds to be sown, divide the number 

of seedlings expected  by the germination percentage (in decimal  form). For example, if 3000 

seedlings are needed & germination is 80%, the number to be sown is 3000/ 0.8 = 3,750 seeds 

PRE-TREATMENT OF SEEDS 
 

Seeds of many bedding flowers like marigold, zinnia germinate readily when sown in a warm 

greenhouse, whereas certain perennial species require pre-treatments for germination. 

(i) Stratification: is the application of moist chilling treatment @ 0 to 10 0C to seeds. This 

treatment can be applied to seeds already sown in flats or to seeds that are mixed with 

moist sand, peat moss or vermiculite, duration of treatment will vary with species. 

Stratification requires seeds to be moist but not over wet, excessive moisture may 

encourage rotting and prevent oxygen supply to seeds. Stratification is useful for 

perennial ornamentals such as Aconitum and Gentiana. 

(ii) Scarification: is the method of breaking the hard, water-impermeable seed coats to 

allow water to penetrate, members of pea family like lupine (Lupinus) and Baptisia are 

scarified. Large sized seeds can be hand scarified by filing or sand papering each seed. 

More numbers of small seeds can be mechanically scarified by equipment devices. 



(iii) Chemical soaking: germination  can  be enhanced  by  using  growth  substances  like 

gibberellins, cytokinins, potassium nitrate etc. Some flower species such as Primula 

germination is enhanced by soaking in GA3 200- 300 ppm for 24 hours 

(iv) Seed priming: this is a hydration method wherein seeds are treated with specific 

quantity of water in special equipment., mostly done by seed companies  and  research 

centres. The amount of water absorbed by seeds is controlled by soaking seeds in 

polyethylene glycol (PEG) solution. PEG restricts the water uptake by seeds. A number 

of flower species including: Impatiens, Verbena, pansy (Viola) are benefited by seed 

priming. 

(v) Coating of seeds: seeds are coated with thin layers of fungicide or insecticide or 

micronutrients., sometimes a film-coating of seeds with substances to promote 

germination are given. Sometimes pelleting of seeds are done by encasing in thin 

coatings so that seeds can be sown by mechanical seeders., this  method increases  size 

and weight of each seed (for example tiny seeds of Begonia,  Petunia, Snapdragon etc 

). 

Containers for seed germination 
 

Seeds can be sown by hand into open flats, plug cells, plastic trays or polythene bags. 

Commercial flower growers and nurseries mostly use plug cells for large scale production of 

healthy seedlings. Shape of plug cells may be round, square or octagonal. In large sized plug 

cells, seedlings can be retained for more time before transplanting. Most plug cells are made 

of plastic but some are made of Styrofoam. 

Media for seed germination 
 

Media for seed germination should be well drained. The texture should be fine with less clay 

content and slightly more sand when small to medium sized are used for sowing. The media 

should have low soluble salt levels and should not contain any pathogens. Good porosity of 

medium is desired to allow drainage and to prevent growth of pathogens., this is  required  for 

production of healthy seedlings and  to prevent  diseases like  fungal  damping-off,  rotting of 

seedlings and bacterial wilt disease. Many growers use commercial, premixed germination 

media, which contain small amount of nutrients for production of healthy seedlings. When plug 

cells are used, sterilized sand is frequently added to the medium to facilitate easy separation of 

seedlings during transplanting. 

Peat like mixes is used by small flowers of flowers and nurseries for sowing flower seeds. 

Large nurseries mainly aiming exports are not using soil-based media for germination because 

of the problem of sterilization and soil may contain weed seeds, disease causing organisms, 

insects, nematodes etc. When soil-based mixes are used, sterilization is done by steam, 

chemical sterilization is not recommended as it can leave residues in the medium. 



Use of Silica sand or Sugar 
 

When sowing of small seeds such as petunia, begonia or snapdragon by hand is done it is 

beneficial to mix 1 part of seeds with 5 parts of silica sand/ sugar, this mixing will help to 

monitor the rate of sowing. 

Sowing of Seeds 
 

Two options are available to flower growers either for sowing seeds directly in gardens or 

sowing under indoor conditions (i) sowing directly by hand (ii) using automatic seeders. 

Easiest and more accurate method of sowing is to sow seeds into plug trays using automatic 

seeder. Plug trays may contain 100 to 800 plug cells and good quality seedlings can be 

produced by this method. 

Steps for sowing seeds 
 

(i) Sowing of seeds for flower production needs utmost care., haphazard methods will 

waste expensive seeds and also result in severe crop loss 

(ii) Seed beds/ flats/ plug trays should be moderately watered before sowing 

(iii) Growing medium should be loosely packed., compact packing of medium  will reduce 

oxygen supply 

(iv) In large nurseries for commercial flower growing, after sowing a practice of covering 

with a layer of vermiculite or perlite is done [to maintain moisture around seeds] 

(v) Seeds of certain flower species require light for proper germination., in such cases 

artificial illumination is given in the germinating chambers 

(vi) Flower species which are tropical/ sub- tropical when sown during winter need bottom 

heat in the germinating media 

(vii) In extreme heat of tropics, germinating chambers need more humidity to prevent 

desiccation of germinating seeds. Covering seed beds/ flats with polyethylene or 

providing intermittent misting is advisable to provide more humidity 

Propagation of Ferns 
 

Ferns reproduce by spores. A number of fern species are commercially grown as indoor foliage 

plants. Initial steps of fern propagation are similar to seed propagation in the sense that spores 

are sown on the surface of growing media and kept warm and moist. 

But then spore germination of ferns differs as they produce a leaf-like structure “prothallus”. 

On maturity, prothallus produces male and female reproductive organs. Then sexual 

fertilization occurs and a sporophyte develops. This sporophyte further develops into a large 

plant which we know as fern. 



4. 2 Asexual / Vegetative Propagation of Ornamental Plants 
 

Asexual propagation is a method of regeneration from vegetative organs of a mother plant and 

from which true-to-type plants can be produced. 

A large number of ornamental plant species are propagated by asexual or vegetative means. This 

is possible mainly because living cells of plants have a capacity to regenerate into a full plant under 

favourable environmental conditions. 

Advantages of Asexual Propagation 
 

 Plants regenerated by this method are true-to-type (genetically identical to the parent 

plant) i.e., they have genotypic and phenotypic characters similar to the mother plants 

 A large population of plants can be produced in a shorter period of time 

 It is easier, faster and economical than seed propagation in certain ornamental species 

where seed germination is poor or rather slow and there are seed dormancy problems 

 It is the only method of propagation of ornamental types like some roses, tuberose, canna, 

ornamental Musa, ornamental ginger etc. 

Dis-advantages of Asexual Propagation 
 

 Vegetative propagated plants in general are short lived than seed propagated plants 

 Vegetative propagated plants are more susceptible to diseases and pests 

 They are less hardy to biotic and abiotic stresses compared to plants raised by seeds 

 It needs more skill and more expensive than seed propagation 

Propagation by Cuttings 
 

Cutting is a method of vegetative propagation in which a part of the selected mother plant is 

separated from the mother and is induced to form its own roots. 

This is a common form of asexual propagation in many floricultural species 
 

(i) Stem cuttings are popular in poinsettia (Euphorbia pulcherrima), chrysanthemums 

(Dendrathema X grandiflorum), carnation (Dianthus caryophyllus), rose types like 

polyanthus roses, miniature roses, climbing roses, hibiscus, hydrangea etc. 

(ii) Leaf cuttings are used for propagating floriculture crops like rex begonia, Peperomia, 

African violet (Saintpaulia ionantha) 

(iii) Root cuttings: rarely in floriculture plants like Oriental poppy (Papaver orientale), 

butterfly weed (Asclepias tuberose) etc. propagation is done by harvesting roots, 

cutting them into sections and then planted in the rooting medium. 

Growth substances used for enhancing rooting of cuttings are IBA (Indole-3-butyric acid), NAA 

(Napthalene acetic acid), IAA (Indole acetic acid) etc. 



Propagation of ornamental species by Budding and Grafting 
 

Budding is a method of propagation where the scion is only a small piece of bark containing a 

single bud which is inserted onto the portion of a rootstock from where the bark has been removed. 

Budding techniques adopted in ornamentals include T (shield), inverted T, patch budding, ring 

budding etc. Budding is the successful method employed in commercial roses like hybrid teas, 

floribundas, grandifloras etc. In a variety of ornamentals like superior cultivars of hibiscus, 

bougainvillea where cuttings do not give success, budding is found successful. 

Grafting is the process of uniting two separate plants or plant parts so that they become one 

plant after cell division and union occurs. 

Grafting is used in ornamentals when: 
 

(i) To propagate species or cultivars that cannot be propagated by other methods 

(ii) To graft scions of a superior plant so as to enhance vigour of a weak plant 

(iii) To create a unique plant with improved characters compared with the mother plants 

from which it was created 

In floriculture, some vigorous types of hybrid tea roses, azaleas (Rhododendron), improved 

cultivars of poinsettias, focus are propagated by grafting where other methods are unsuccessful 

Layering: is a method of vegetative propagation where adventitious roots are induced to form 

on injured plant parts while they are still attached to the parent plant. Layering is easy on low 

growing branches that can be buried in the soil or by mounding soil around the base of a plant 

which has multi-stems. Examples: jasmine, anthurium, croton, Ficus elastica, Philodendron 

Division: is the process of separating individual shoots which cluster in a clump. The clumps are 

dug out, cut into sections with a sharp knife and the pieces are used for planting. Cone flowers, 

Astilbe, golden rod (Solidago) are examples of ornamentals for propagating by divisions. 

GEOPHYTES: - 
 

Geophytes include ornamental species that develop modified plant organs like bulbs, corms, 

tubers, rhizomes, pseudo-bulbs etc. These species can reproduce through replication of these 

storage organs. 

(i) Bulb: It is a modified shoot in some monocots which has a short disc-like stem and at 

its apex there is a growing point. The stem is covered by several layers of fleshy leaves 

which have stored food. Ex. Lily, Tulips, Tuberose 

(ii) Corm: is a modified underground stem of some monocots where fleshy leaves are 

absent but non-fleshy or rudimentary leaves are seen. Ex., Gladiolus, Freesia 



(iii) Tuber: is a modified underground stem which is fleshy and 

enlarged. Eyes are present on tubers which contain buds. So 

when tubers are divided for propagation should bear at least one 

or two eyes. Ex. Dahlia, Caladium 

(iv) Rhizomes: this is a specialized underground stem which grows 

horizontally just below soil surface, this is fleshy and 

compressed Ex. Iris, Heliconia, Alstroemeria 

MICRO-PROPAGATION (IN-VITRO CULTURE) OF ORNAMENTAL 

PLANTS 
 

Micro-propagation is the development of new plants on an artificial 

medium under aseptic conditions from very small piece of plants such as 

embryos, shoot tips, leaf discs, root tips, callus, pollen grains or even 

individual cells. 

 Micro-propagation or in-vitro propagation offers potential to 

produce unlimited number of genetically identical plants from one 

mother plant. 

 A number of plant species including Alstroemeria, hybrid lilies 

(Lilium), Gerbera, Orchids (Orchidaceae) and numerous foliage 

ornamentals are commercially propagated by micro-propagation. 

 Micro-propagation is very important in production of disease-free 

stock plants as in the case of geranium, carnation, chrysanthemum 

etc. 

 For development of new cultivars and in hi-tech experimental 

works, micro- propagation has much advantage in floriculture 

species. 

Drawbacks: 
 

 However, in practice micro-propagation is elaborate, rather 

sophisticated, time consuming and very expensive 

 Occasionally, the plants regenerated by in-vitro propagation are not 

genetically identical to the parent plant due to soma- clonal 

variations. 

Micro-propagation of orchids: 
 

 Orchids belonging to family Orchidaceae, is highly evolved among 

monocotyledons with 

>35000 species and >70000 natural/ man made hybrids 

 Flowers  of  orchid  genera like Arachnis, Cymbidium, 

Dendrobium, Phalaenopsis, Vanda have high cut flower value, 

highly priced & popular in international flower trade 

 Though orchids can be vegetatively propagated by division of 



rhizomes and separation  of off-shoots, the methods are found to be 

very slow 

 So, rapid multiplication using in-vitro culture techniques is an 

important strategy by nations exporting orchids 

 Embryo culture, Shoot tip culture, Leaf culture, Node culture, 

Inflorescence culture, Root culture etc. are adopted for 

regeneration of plants in orchids. 

 



PRODUCTION  TECHNOLOGY OF CARNATION  

Scientific Name  : Dianthus caryophyllus L. 

Family   : Caryophyllaceae 

Common Name  : Carnation 

Hindi Name   : Carnation 

Somatic Chromosome No. : 2n=30-180[(D. caryophyllus-

2n=30) (D. chinensis-2n=60)] 

Basic chromosome No. : x=15  

Season in which the crop is grown:  

The crop is grown commercially round the year under controlled conditions or protected 

condition  

Origin and History:-   

Carnation (Dianthus caryophyllus L.) a member of the family Caryophyllaceae, is 

native of Mediterranean region. There are 280 species of carnation and are found from Siberia 

to Arctic America, Japan and in Himalayas, where blooms during spring when long day and 

congenial temperature is found. The centre of origin of carnation is considered to be Spain. 

Some species are native to Hungary and Alps region.  Its common name carnation has been 

taken from Latin word carnation-carnis which means flesh colour on account of similarity of 

original colour of carnation and it is also derived from Greek word ‘coronation’ as the carnation 

flower which were being used in decorating the crowns of Greek athletes. Its generic word 

Dianthus is from Greek word ‘Dios’ which means Divine and ‘anthos’ means flower. The 

species name caryophyllus has been given after generic name of clove tree-Caryophyllus 

aromaticus which means caryon-nuts; phyllon-leaf, due to resemblance of fragrance of 

carnation flowers to clove. Carnations are grown in wide range of climatic conditions. It is 

commercially grown in many countries like Columbia, Kenya, Canary Island, Italy,Spain, 

Holland, USA etc. In India, earlier marguerite type of carnations were being grown as winter 

annual but with the introduction of ‘Sim carnation’, now these are being cultivated in many 

cities like Nasik, Pune,Bangalore, Ludhiana, Solan and Shimla etc. In temperate zones, it is 

mostly cultivated in glasshouse whereas; in sub-tropic areas it is grown in plastic/glasshouses. 

In the tropics, it is cultivated under shaded conditions. It is popular as cut flower on account of 

its exquisite shape, wide range of colours, good vase life and light in weight which makes it 

ideal fo distant market.  



 In certain parts of France and Holland, light coloured carnation flowers are also used 

for the extraction of perfume. Carnation flowers also have medicinal properties. They are 

considered to be cardiotonic, diaphoretic and alexiteric. 

Classification:- 

Carnations can be broadly classified into following categories: 

a) Chabaud or marguerite: These are the seed propagated carnations bearing large single 

or double flowers with fringed petals. These type of carnations were developed by 

crossing between D. chinensis x D. caryophyllus 

b) Border and Picotee:  the border carnations are the earlier types and have symmetrical 

flowers. Border carnation produces single stem during first year & becomes bushy in 

subsequent years. In picotee, the ground colour should be free from spots or bars & the 

edge should be regular.  These are outdoor carnations, hardy and early flowering.  

c) Malmaison: The plants are of stiff and massive habit with broad leaves and large fully 

double flowers mainly pink with well filled centres. Flower has a rich fragrance.  

d) Perpetual flowering: These varieties have large flowers in a wider colour range and 

many flowers forms. These florist carnations are the types, which are popular in cut 

flower trades. Perpetual flowering carnation was a hybrid between D. caryophyllus x D. 

chinensis which have originated in the city of Lyons in France around 1830. This race 

was called “Ocillets Mayonnais” or “Oeillets de Mahon”. The cultivar ‘William Sim’ 

produced in 1938 or 1939 by William Sim of North Berwick, Maine, USA was the 

greatest contribution to the carnation industry. These sim type carnations are standard 

type excellent cut flower and dominating in commercial cultivation in the world.  The 

perpetual types are grouped into two major classes: 

i) Standard carnations: This type produces one large bloom on long flower stalk. 

ii)Spray carnations: This produces many flowers of smaller size in a bunch. 

 

Varieties:- 

a) Standard:- 

Red Corsa, William Sim, Delphi, Domingo, Nelson, Tanga. Pink  

Pink Crowley Sim, , Pink Sim, Candy, Grand Slam, Headline, Pearl 

Cobra, Pink Dona, Pink Nelson 

Yellow Yellow Sim, Cobra, Exotica, Kiro, Pallas, Yellow Dotcom. 

Orange Calvin, Orange Firato, Raggio de Sole, Star, West Sun. 

White Baltico, Roma, White Liberty, White Sim 

Bicolor Tempo, West Pretty 

b) Spray:- 



Red Corsa, Enzo, Karma, Rhodos, Rony.  

Pink Alliance, Barbara, Karina, Kortina, Medley,  

Yellow Koreno, Lunetta, West Moon. 

White Basic, Excel, Iceland, West Crystal, White Royalette 

Climatic Requirement:- 

 Carnations for cut flower use are generally produced in greenhouses by maintaining 

optimum growing environment irrespective of the external environment. While perpetual 

carnations are produced in open field conditions also, they do not survive throughout the year 

due to unfavourable temperature, excess moisture during rains and high humidity in different 

seasons. The carnation shoots change from vegetative to reproductive phase when it has about 

six pairs of leaves. The growth is generally influenced by the prevailing light conditions and 

temperature. 

Light:- 

Both the duration (photoperiod) and the intensity of light are important in carnation 

production. Generally carnation is a long day plant but the present day perpetual types are 

considered to be photoperiod insensitive. Generally, long photoperiods promote flowering, 

while short days tend to delay it. Reduction in light intensity resulted in lower yield of flowers.  

Temperature:-  

 Temperature influences the growth and flower development, productivity, quality and 

longevity in carnation. The optimum night temperature during winter should be 100 to 110C 

and during spring/summer should be 120 to 150 C. The day temperature of 18.5 0C is optimum 

for getting maximum number of fancy grade carnations. 

Relative Humidity: It should be in the range of 50-60%. 

 

Soil:- 

 The soils for the carnations should be well drained and aerated. Good drainage is 

necessary to prevent buildup of excess water and soluble salts. A rich sandy loam soil is 

considered ideal for planting carnations. The best ratio of soil mixture is 50 per cent sand, 30 

per cent loam and 20 per cent clay. Soils with higher amount of clay or silt should be amended 

by incorporating organic matter or compost. The ideal pH of a soil is 6.0 to 7.0. 

Soil Preparation:- 

 Carnations are planted on ground beds, raised beds or pots. One meter wide raised beds 

up to 25-30 cm height to the ground are best for planting. Organic manure (well decomposed 

manure) and base fertilizers are incorporated in the beds before planting. Sterilization of beds 

may be done using formaldehyde (1liter in 40 liters of water) about 10-15 days before planting. 



Beds should be thoroughly worked 2-3 times to allow the formaline gas to escape.  The dose 

of manure/fertilizer (per 10 sq m area) for the planting beds is 40 kg of well decomposed 

manure and 500 g each of Di-Ammonium Phosphate (DAP), Calcium Ammonium Nitrate 

(CAN), Muriate of Potash and Magnesium Sulphate. 

Propagation:- 

 Carnations are propagated by both sexual and asexual methods. Sexual methods, i.e. 

seed propagation are practiced with chabaud or marguerite types. The perpetual carnations or 

the cut flower varieties are generally propagated by means of terminal herbaceous stem 

cuttings. These cuttings should be healthy, vigorous, free from diseases and should be 5-10 

cm length. Stock plants establishment during October starts yielding cuttings from January and 

yield about 20-24 cuttings till April. For better rooting, carnation cuttings need hormonal 

treatment with 500 ppm NAA  (a type of Auxin) for five minutes and high humidity. Cuttings 

should also be dipped in Carbendazim 2g/lit solution to avoid any disease incidence during 

rooting period. Unrooted cuttings of carnation can be stored from April to September in 

the cold storage when store in unsealed plastic bags in card boxes at 0-1°C. Successful 

carnation plants are raised from such stored cutting. The cuttings normally develop good 

root system witin 21 days Micropropagation (tissue culture) is also being practiced for mass 

multiplication these days.  

 

Planting Time:- 

 Planting time will largely depends on light intensity, photoperiod & temperature at 

production sites. Under green-house production, most growers in northern hemisphere make 

planting between April and September and in the southern hemisphere during September to 

April. However, when planted in open fields, the best time to plant is August-October to catch 

the best temperature and light regimes during winter season. 

Planting Density:- 

 Increased yield of flowers or standard and spray types of carnation are obtained when 

they are planted close at 15 x 15 cm and 20 x 20 cm, respectively. Most growers use the planting 

density of 25-50 plants/ sqm. 

Planting Method:- 

 The cuttings are always planted at a shallow depth. Cutting planted establish faster due 

to increased aeration and are less susceptible to disease infestations. 

Nutrition:- 



 Proper nutrition is essential for obtaining good growth and flowering in carnations. The 

three macronutrients: nitrogen (N), phosphorus (P) and potassium (K), besides micronutrients 

like Boron (B) play major role in carnations production. 

 In greenhouse production, nutrition is generally provided through irrigation system. In 

open field cultivation, dry application is common. Fortnightly applications of 250 g Calcium 

Ammonium Nitrate (CAN) (alternate with 150 g urea) and 150 g of Muriate of Potash per 10 

sq m area is recommended. 

Irrigation:- 

 Both, surface irrigation through drip lines, as well as overhead sprinkler system are 

followed in carnation irrigation. The amount of water to be applied or the frequency of 

irrigation would depend on the temperature and evaporation levels. The beds should be 

thoroughly moistened, but never too wet. The optimum water requirement of the crop is 4-5 

lit/m2/day. 

Use of Chemical Weedicide:- Pre plant spray of Fluchloralin @ 0.96 kg/ha or 

Pendimethalin 30% @ 0.90 kg/ha is very effective in controlling most of the weeds. These 

weedicide will keep plantation weed free upto 80 days. 

Intercultural Operations:-    

1) Planting Support (Trellising):- 

 Carnation is a very fragile plant and growing stems fall on the sides under their own 

weight. To avoid this, supporting nets are stretched one over the other. The first net of the size 

7.5 x 7.5 cm mesh (squares) is tied at 10 cm height and next layers of net size (10 x 10 cm 

mesh) are tied at 20-25 cm interval. The total number of nets layer required will be 3-4, tightly 

stretched on supports. The nets are usually laid before planting. The net size of uppermost layer 

must be 15x15 cm. 

2) Pinching:- 

 Pinching is an important cultural operation in the successful production of quality 

carnations. This practice is employed to have all around branching to obtain more yields. As 

soon as they attain 12-15 cm height (having 6-7 pairs of leaves), pinching process should be 

followed.. Depending upon the need of crop spread, “single pinch”, “one and half pinch” 

or “double pinch” method is adopted. Ideal time for pinching is early morning. When the 

plant attains 6-7 pairs of leaves, terminal growing bud is gently pinched off leaving just 3-4 

nodes. This is called single pinch. This would give rise about five to six lateral shoots. With 

a “one and half pinch” 2-3 of these lateral shoots (half number of lateral shoots arise after 



single pinching) are pinched again. For the “double pinch” all lateral shoots are pinched 

off.  

Disbudding:- 

In case of standard carnations, no side shoots are allowed to develop below the terminal 

flower buds so that a big sized quality flower can be obtained. In spray carnations, the terminal 

bud has to be removed. The buds are removed as soon as they can be handled with a finger.  

Harvesting:- 

 Flower starts 110-120 days after planting. Stage of harvesting depends on the market 

demand and type of carnation. Standard carnations are harvested when outer petals have 

unfolded nearly perpendicular to the stem (paint brush stage). For long distance transportation 

and packing convenience they are also harvested at paint brush stage. Spray carnations are cut 

when two flowers open and remaining buds show colour and immediately placed in a cool 

room in clean water. Flowers are harvested by cutting them with a sharp knife or pruning 

secateur about 10-12 cm from the ground level. Flowers should be harvesting early in the 

morning or late in the evening. 

Yield:- 

 The yield of flowers depends, not only on the variety and the pinching programme used 

but also on the period the crop is harvested. In general, it is possible to harvest 200 standard 

carnations per sq m and 250 spray carnations per sq m. 

Fungal Diseases:- 

Fusarium rot:- 

 The disease caused by Fusarium oxysporum f. dianthi, is perhaps the most serious 

disease of carnation. The incidence is more during summers. Initial symptoms of the disease 

are chlorosis and wilting of lower leaves and shoots. Affected shoots and leaves wither and die.  

Control:- 

The resistant varieties should be used. Crop rotation should be followed. Drenching of 

soil around the plant base with Carbendazim (0.1%) or Bavistin (0.15%) is suggested. Spraying 

the plants with 0.1% Dithane M-45 + 0.1% Bavistin at fortnightly interval is quite effective. 

Rust:- 

  The causal organism for this disease is Uromyces caryopyhyllinus. It reduces plants 

vigour and quality of cut flower. In case of early infection, pale green like swellings appear on 

plant parts, which erupt releasing reddish to dark brown powdery masses of spores. Pustules 

can be upto 10 cm in length and occur on stems, leaves and flower buds. In case of severe 



infection leaves turn yellow and ultimately die. Warm, humid conditions are favourable for this 

disease.  

Control:- The soil should be drained properly and excess irrigation has to be avoided. The 

diseased plants should be destroyed to reduce the source of infection. Use of Mancozeb or 

Zineb (0.2%) helps to control the disease. 

Rhizoctonia stem rot:- 

 This disease affects the plants at the soil level and affected plants die fast. The disease 

is caused by the fungus Rhizoctonia solani. Symptoms of the disease include yellowing and 

wilting of foliage followed by death of plants. This disease spread faster in warm and humid 

conditions. 

Control:- Soil sterilization is recommended. Destroy the affected plants. Drenching of the 

infected plants either with Carbendazim (0.1%) or Thiram (0.2%) or Dithane M-45 (0.2%) is 

effective. 

Phytophthora stem rot:- 

 Symptoms associated with this disease caused by phythophthora sp. include yellowing 

& withering of foliage, external browning of stems and internal browning at nodes. In case of 

severe infection, stem and root rot is observed. Moist conditions due to over watering or high 

humidity and badly drained soils favour the development of this disease. 

Control: Avoid over watering. Soil should be drained properly. The infected plant parts are to 

be removed and destroyed. Drenching with Benomyl or Aliette (@2.5 g/l) helps to control the 

disease.  

 

 

Important Insects:- 

Red Spider Mite: (Tetranychus urticae) 

The insects feed on the lower portion of the leaf and suck the sap that leads to yellowing 

of the leaves and formation of web. Largely mites attack the lower portion of the plants. Mites 

are more vibrant under hot conditions. 

Control: Practices for weed control must be followed. Spray of Chlorofenapyrote @ 50-

100g/ha is effective in controlling mite population. 

Aphids:- 

Aphid (Myzus persicae) is one of the important insect pest of carnation. These are also 

the carrier of the viral diseases. The green coloured small insects are found on the new twigs 

and buds.  They suck the sap and damage the plants.  



 Practices to control the weeds should be followed. The damaged portion of the plant 

must be destroyed. Spray of Rogor (0.2%), Malathion (0.2%) or Nuvon (1.5ml/l) at 10 days 

interval is recommended. 

Physiological Disorder:- 

Calyx splitting:- 

 Calyx splitting is caused by complex of factors. Variation in temperature and genetic 

factor are main reasons of calyx splitting. As the flower buds open and petals approach their 

full size, the calyx may split down either half or completely. It occurs in many carnation 

cultivars, is due to low temperature (<100C) during the growth of flower bud and extra whorl 

of petals is developed inside the calyx. Higher nitrate to ammonical nitrogen ratio during low 

light periods is recommended to reduce splitting. 

Control:- 

Small rubber bands can be banded on the bud when it shows a small opening. Varieties 

like Espana, Cabaret, Red Corso, Pamir, Raggio-di-Sole will reduce this problem. 

Postharvest Handling:- 

 After harvesting, the stems are immediately put in water and pre-cooled to remove the 

field heat. Flowers of carnation are highly sensitive to ethylene. Ethylene accelerates 

senescence and sleepiness of flowers. Therefore, carnation flowers should not be stored or 

transported alongwith fruits and vegetable boxes.    

Carnation flowers are treated with 1mM silver thiosulphate (STS) for 24 hours during 

pre-cooling or with 4mM for 15 minutes at 200-250C. Silver thiosulphate treatment decreases 

the rate of ethylene production from the flowers and improves their vase life. Floral 

preservatives in combination with sugar solutions recommended for use include AgNO3 (30 

mg/1) and              4% sucrose, STS (pulsing for 20 hrs) and 10% sucrose, 8-HQC (300-400 

mg/1) and 4% sucrose, copper nitrate (30-300mg/1) and sucrose (3%), etc. 

Storage:- 

 Flowers cut at paint brush stage can be stored after treating them with anti-ethylene 

preservatives under refrigerated conditions for 3 weeks at 4 ±10C both under wet (dipping in 

water) and dry conditions (in polythene bags). If harvested at the tight bud stage, they can be 

stored for a longer duration. Prior to storage, the buds should be sprayed with fungicides viz. 

Roval @ 0.1% in order to control grey mould disease.  

Grading:- 

 Carnations are usually graded on the basis of stem length, degree of bud opening 

(ripeness), number of bloom able buds and minimum flower diameter. Commonly used grades 



based on stem length are 40 (40-50cm) and 60 (60-70cm). In some length, standard carnations 

should be bunched in such a manner so that the stems at the bottom of the bunch are even. 

Standard carnations are bunched into 20s, in a single level or two levels of 10s. Spray carnations 

are bunched into 5 or 10 stems per bunch. 

Packing:- 

 For packing, different sized boxes are used depending on the market. Standard 

carnation can be 24, 28 or 32 bunches per box according to grade. According to the 

international standards, standard carnation must be supplied in bunches of 20 stems and in two 

layer where 12 flowers form the upper and 8 flowers the lower layer.  For export markets the 

flower should be packed with, 120x46x25 cm size of cardboard boxes which will accommodate 

between 600-800 standards or 400-500 sprays. 

Important tips and best practices for crop cultivation:- 

 Always use disease free planting material 

 Crop rotation should be practiced 

 Proper pinching and disbudding should be followed for standard/ spray carnation 

production 

 Proper temperature should be maintained for good quality flower production. 

 4-5 storied trellising net at 30, 20, 20 cms interval should be tied to provide the physical 

support to the tender shoots/stems. 

Marketing, distribution and transportation:- 

The crop has a good demand in cut flower arrangement, so can be marketed to major/ 

big cities where these can be supplied to hotels, Institutions, etc. Being sensitive to temperature, 

carnations must be transported using reefer vans for extended vase life. 

 

Alternative use of produce or value addition:- 

Besides being used for cut flower purpose, the carnations are also used for volatile oil 

having medicinal properties. It is used as cardiotonic, diaphoretic and alexiteric. 

 



Lawn(CourseNotesforAPH319byDr.AjitKapoor,Professor,Horticulture)

Lawn:Alawncanbedefinedasthegreencarpetforalandscape.Itisabasicfeatureof
alandscapeandagardenwithoutalawnisnotconsideredcomplete.Lawnprovidesa
placefortakingrestaftertiringjoboftheday,holdingparties;socialfunctionsand
peopleenjoytheirselectedtimeeitheraloneorwithfamily.Itisalsotheplaceforcalm
andpeace.Inahomegarden,alawnimprovestheappearanceofahouse,enhancesits
beautyandusefulness,thusaddingmonitoryvaluetotherealestate.Lawnsetsoffa
suitablebackgroundforaspecimentreeorashrubaswellascolourfulbedsand
borders.Soitisrightlycalled“Heartofalandscape”.
Characteristicsofalawn
 Itshouldbelookingfreshandgreenthroughouttheyear.
 Itshouldnotbepatchy.
 Thegrassshouldberesistanttofrostanddrought.
 Itshouldbefreefrom attackofpests,diseasesandgrazinganimals.
 Itshouldgrowquicklyandabletowithstandfrequentmowing.
 Itshouldbesoftandshouldnotgetbadsmell.

Siteofalawn:ThebestsituationforalawnistheSouthernsideandthenextbestisthe
South-EastorSouth-Westofabuilding.Mostofthegrassesdonotgrow underthe
shadowoflargetrees.Moreover,thedriedleavesfallonthegrassandmakethelawn
dirty.Therefore,itisdesirablethatnobigtreesshouldexistatthesiteofalawn.Ina
simpleway,itcanbesaidthatsiteshouldbeopenandsunshineshouldreachtothe
mostofthetimeduringday.
Soil:Soilshouldbewelldrained,fertile,sandyloam,levelledandcontainingsufficient
humus.pHshouldbeslightlyacidicandpHrangeis5.6–6.8.
Soilpreparation:Beforestartinganysoilpreparation,levelingofsoilisimportantfor
successofalawn.Levellingcanbedoneby

i)Byvisualobservation;(ii)Byfloodingthearea;(iii)Throughspiritlevelinstrument
and(iv)Bystretchingtheropeinbetweenpegsandobserve

Trenchinganddigging:Thediggingoperationshouldbedonebytrenchingmethodto
digtothedesireddepth.Toensurethis,atrenchof60cm deepand45cm wideisdug
outatoneendofasitealongwithitsentirelengthandthesoiliskeptoutsideofthe
lawnarea.Restoftheareaisdugoutinthesamemanner.Theearthremovedfrom the
freshlydugtrenchgoesintotheprecedingtrench.Ateachstageofdigging,itshouldbe
ensuredthattheclodsarebrokenandthesoilisthoroughlypulverized.
Manuresandfertilizers:Afterdiggingandsolvingthedrainageproblem,thesoilis
manured.Beforelevelingofthesoil,FYM shouldbeadded@ 10kg/m2.Ifthesoilis
originallyfertile,itisadvisablenottoaddanyorganicmanurebecauseorganicmanure
maycontainweedseedsandmaybedifficulttoremove.Butpoorsoilsneeddressing
withorganicmanure.Add7cm thicklayerofFYM,compostandleafmouldandmix
welltoadepthof15-20cm andthenadd10-20kgofsuperphosphateforevery30m2

ofthearea.Alsoamixtureof4:12:4ofNPKshouldbegiven@ 7-12kg/30m2.
Additionoflime:Ifthesoilistooacidic,then500g/m2groundedlimestoneshouldbe
added.
Plantingmaterial
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Classificationofgrasses
A)Coarsegrass:i)kikuyagrass(ii)buffalograss.
B)Medium grasses:i)Doobgrass(Cynodondactylon):Itisalsoknownashariali,
arukampilluanddurbainvernacular.Thisgrassthriveswellunderhotsunbutnotunder
shade.
ii)Kentuckybluegrass(Poapratensis):ItisalsocalledChinagrass/Junegrass.Itis
mostsoughtafterlawngrassesintheWesterncountries.Thegrassisofveryfine
textureandgivesasoftcarpetlikefeelingwhenlaidaslawn.Itisbluegreenincolour.
Thisgrassbecomesdormantinsummerandtokeepitgreenandnice,heavywatering
isneeded.ItisgrowninBangaloreregion.
iii)Queen’sLandBlue
(iv)Thewoodmeadowgrass(Poanemoralis):Thisgrassgrowswellundertheshadeof
trees.
C)Finegrasses:i)Agrotistenuis(ii)Agrotiscanina(iii)Festucaovina(iv)Festucarubra
(v)browntop(vi)creepingbent(vii)velvetgrass.
Intemperateregionperennialryegrass(Lolium perenne),cresteddog’stail(Cynosurus
cristtatus)ispreferred.
OthergrassesgrowninthelawnareCanadablue,carpetgrass,Japanesegrass,Manilla
grass,redtopgrass,Mexicangrassetc.
Amongallthesegrasses,themostsuitablegrassformostofIndiaisDoobgrass
(Cynodondactylon).
Selectionofgrasses/herbage

S.No. Climate Suitablegrasses

1. Temperate Kentucky blue grass (Poa pratensis),
Manilla/Japanese/Korean grass (Zoysia japonica),
Creeping bentgrass (Agrostis stolonifera)and Poa
annua

2. Tropicaland

sub-tropical

Bermuda/Doobgrass(Cynodondactylon),Kidneyweed
(Dichondra repens), Kentucky blue grass (Poa
pratensis), Bahia grass (P. notatum), Knotgrass
(Paspalum distichum), Fescue grass (Festuca
arundinacea)

Methodsofplantingalawn:Alawncanbelaidoutduringanypartoftheyear,ifthe
irrigationfacilitiesexist.UnderIndianclimacticconditions,itisbettertosowtheseeds
afteroneortwomonsoonshowers,whilethegrassrootsareplantedatthebeginning
ofthemonsoon.Thedifferentmethodsforstartingalawnareasfollows:
i)Seedsowing(ii)dibbling(iii)turfing(iv)turfplastering
i)Seedsowing:Seedsshouldbefreefrom weedseeds.Scratchthesoilareawiththe
helpofagardenrakeuptoadepthof2.5cm.Theareashouldbedividedinto200–300
m2eachtoensureevensowingofseeds.Mixtheseedswiththesandorsawdustinthe
ratioof1:6andbroadcastbyhand.Thesowingshouldbedoneinawindlessday.Seeds
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aresown@ 500g/m2i.e.roughly25kg/ha.
Aftersowing,thegroundshouldthenberolledbylightrollerandwateredwithawater
canhavingfinenose.
(ii)Dibbling(planting):Therootsofthegrassesaredibbledinthegroundwhenitis
slightlymoistat7-10cm apart.Thesoiliskeptmoistbyfrequentwateringtillthe
grassessprout.Bythismethod,alawnisreadyinabout4months.Thisistheslowest
methodoflawnmaking.
(iii)Turfing:Itisthequickestmethodoflawnmakingbutquitecostlytoo.Turfisapiece
ofearthofabout5cm thicknesswithgrassthicklygrownoverit.Thepiecesmaybeof
smallsquaresorinrollsofsmallwidthi.e.30cm orso.Turfsmustbefreefrom weeds
andconsistsofrequiredlawngrass.Theyshouldbelaidoutcloselytoeachotherina
boundedalternatepatterninanalreadypreparedgroundlikebricksinawall.Any
unevennessinthicknesscanbecorrectedbyremovingsomeofthesoilbeforeputting
in position.The turfthus laid is made firm bya wooden beater.The grass is
immediatelywateredcopiously.
(iv)Turfplastering:Apasteinmadebymixinggardensoil,freshcowdungandwater.
Bitsofchoppedupfreshroots,stem orrhizomesofgrassaremixedwiththispasteand
thepasteisspreadevenlyonthesurfaceofpreparedgroundaftermoisteningthesoil.
Thepasteisthencoveredbyspreading2cm ofdrysoilandwateredatregularintervals.
Thismethodisnotsuitableespeciallyindryandvariableclimate.
Maintenanceofalawn
1.Rolling:Uniformityofgrowthofgrassisachievedbyrollingasittouchesthenotesat
ground,therebykeepingtheareawellleveled.Heavyrollingisdoneatthebeginningof
rainyseasonfollowedbylightrollinginsubsequentmonthsdependingongrassspecies.
2.Mowing:Mowingisthecuttingoflawngrassformaintainingitsattractivenessfor
maximum utility.LawnmowerwasinventedbyEdwinBuddingin1830inUK.Mowingis
doneatfortnightlyintervals.Removestonesorpebblesbeforemowing,soastoavoid
anydamagetoshearsoflawnmower.Inonecutting,notmorethan1/3rd leavesare
removed.Grassinthelawnshouldnotbeallowedtogrowmorethan5-7cm.Veryclose
mowingresultsinweakgrowthandmowingatmoreheightdoesnotlookattractive.
3.Sweeping:Lawnshouldberegularlysweptformaintainingahealthylookofthelawn.
4.Applicationoffertilizers:(NH4)2SO4 :SSP:MoP(2:1:1)i.e.ammonium sulphate:
singlesuperphosphate:murateofpotash@ 50-75g/m2ofarea.Afterfertilizationthe
lawnissoakedwithwater.Foliarsprayofurea@ 0.5%alsogivesbettergrowth.
5.Watering:Itdependsonseason.Inwinter,thelawnshouldbeirrigatedat15days
intervalandinsummerat7daysinterval.Butasandwhenwaterisrequired,itshould
beprovided.
6.Weeding:HandweedingbykhurpitoremoveweedcommunitylikeCyperusrotundus
andothersfrom soil.Frequencyofweedingwillbemoreduringrainsthanincooler
months.
7.Liming:Ifaconsiderableamountofmossisobserved,itisanindicationofacidity.
Applicationoflime@ 200g/m2issufficientonceinayear.Inalkalinesoils,limecanbe
addedtwiceinayear.Afterliming,thelandshouldbewateredimmediately.
8.Scrapingandraking:Continuousrolling,treadingandmowingoperationsresultinthe
formationofhardcrustandthelowerportionofthelawnmaygetmattedandwoody.
Forsuchlawnsthegrassisscrapedatthegroundlevelwiththehelpofkhurpiinthe
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monthofAprilandMay.Scrapingisfollowedbyrakingtobreakthecrustaswellasto
aeratethesoil.
9.Restorationofpatchyplaces:Apatchyplaceshouldbereplacedbynewturforgrass.
10.Controlofinsect,pestanddiseases
Disease:Fairyringdisease:ItiscausedbyMarasmiusoreades.Thefungicausea
circularringofstrawcolour.Thegrassesinaffectedportiondry.Theringmaynotbe
completeandgivestheappearanceofanarcorhorseshoe.
Control:Itcanbecontrolledbyspraying0.2%Blitox.
Pests:Ants:Theantsmakeheapsofsoilinthelawnanddeteriorateitslook.Theant-
hillslookuglyinthelawn.
Control:1)Tocontrolants,thelawnshouldnotbeallowedtoremaindryforlonger
period.

2)Dustingthelawnwithinsecticidaldust@ 5mgperhilltocontroltheants.







CHRYSANTHEMUM
B.Name- Chrysanthemum spp.
Family- Compositae
Origin- China & Japan

It is a national flower of japan.
It is called as glory of east and autumn 
queen.
It has 2nd rank after rose.
It is long day plant(13 hrs) during 
vegetable stage and short day plant(10 
hrs) during flower bud initiation stage.
It flower of winter season.



There are two types of chrysanthemum

•Annul- Chrysanthemum coronatium
Chrysanthemum sagetum

•Perennial- Chrysanthemum morifolium

Season-
Annul- winter
Perennial- over the year

Place- It required open place where sunlight 
is regular. Shadding is not good for 
chrysanthemum.

Soil- Well drained loamy soil
pH-5.5-6.5
Temp.-8-16°C (less than 26°C)



Propagation-
Annul-By seed
Perennial-By 1. Cutting

2.suckers/rhizome
Sucker method is best.

Class-Incovered, Incorving, Reflexed, Intermidiate, 
cvelead, Ball, Spider, Spoon,  Button.



Variety-
Large flower- Mahatma Gandhi, snoball, 
chandrama,  kasturba Gandhi, raja, villium
turner, super jaint etc.
Small flower(for pot)-rakhi, perfact, indira, 

archana, jaya etc.
Small flower(for buke, cut flower)-Sujata, 

kundan,  nilima etc.



Spacing- 15×15cm(45 plants/squre meter)
10×15cm(67plants/squre meter)

Irrigation-Drip irrigation with 8-9 liters of 
water/squrte meter/day.

Fertilizer-NPK@20:20:10gm/squre meter is 
applied through fertigation at weekly 
intertvals.

Special practices-
•Skating
•Pinching
•Disbudding
•Blindness



Pests-
Aphid- Spray methyl demeton@ 2ml/l
Thrips- Floronil@1ml/l
 keep yellow sticky trap 10no. for 100m2 area.
Red spider-Spray propargite @2ml/l

Disease-
1.Wilt-Soil drenching with carbendazim @1 

gm/l 
2. Leaf spot – Spray mencozeb @2gm/l
3 .Powdery mildew-Spray wettable sulpher

@2gm/l.



Harvest-When 50% flowers have sown colour
for distant markets.

Yield-Standard type-67 flower

stem/squre meter
Spray type-260 flower stem/squre
meter.





GLADIOLUS
BOTANICAL NAME- Gladiolus spp.

Family     - Iridaceae

Climate - Sub tropical and temperate
Temp. 27-30 c

Soil well drained sandy loam soil rich in 
organic matter

pH 6-7

Propagation through corms



 Long day plant, 12 -14 hour photoperiod.

Earthing up the soil in case of light soil .

Fluoride injury(leaf scorch)  due to 
presence of fluorine components. 

Staking -large flower variety should be 
staked to avoid lodging.

For breaking dormancy corms are treated 
with ethrel (1000ppm)  or GA3 (100ppm) .      



Spacing 40*25
25*25

Variety shree ganesh, bindiya, archana, 
dhiraj, agnirekha, darsan, arka
kesar, arti etc.

Planting season oct.-plains
march –apr-hills

Planting system ridge and furrow 

Irrigation 7-10 days interval- sandy soil
less frequent- heavy soils 



Disease-
Leaf spot spray carbandazim or mancozeb 2gm/l to 

controle leaf spot.

Wilt drenchin of bavistin(0.2%) at fortnight 
intervals  controle the wilt disease.
soak the stem in water to avoid wilting  and 
lodging of stem and flower. 

Blight spray mancozeb 0.2% .

Storage rot spray benomyl 0.2%.

Bacterial scab 
blight and spot treat corms (1’  100) mercuric chloride for 12 

hours.



Plant protection before storage corms are 
dipped in hot  water  at 40-45 C 
+fungicide  (captan or  thirum
2gm/l) to controle nematode 
and fungal disease.

Pests
Thrips spray dimethoate 30 EC 2ml/l.

Semilooper & 
Helicoverpa methyle dematon 25 EC.



Gladiolus takes 110-120 days to produce spikes  while 
harvesting at least four basal leaves should be 
retained for  proper development of corms.

Spikes are grouped  into A,B,C,D grades. Based on 
stem length and no. of flowers.

Flowering &Harvesting- when first bud shows the 
colour of the variety harvesting  is started.

Yield - 2.0-2.5 lakh flower  stakes/ha/crop. 





Jasmine

Importanceandchemicalcomposition

 FrenchJasmine(Jasminum grandiflorum)(Family:Oleaceae)hasauniqueplace

inperfumerybecauseofitshighvalueofoiltradedas‘concrete’.

 Itsflowersproduceagentlypleasingdelicatearoma.

 The concrete orabsolute extracted through solventextraction is used in

manufacturingofhighvalueperfumesandtheirumpteenfragranceformulations.

 InIndia,itscultivationshavespreadinsouthernstatesafterdevelopmentofa

culture,Pitchi’.

 Itbloomsfor6-7 months(mid-Mayto early-December)in TamilNadu and

Karnataka.

 Indiaisnowsecondlargestproducerofjasmine‘concrete’afterEgypt,exporting

mostofitsproducetoEurope.

Descriptionoftheplant

Frenchjasmineisaclimbingshrub,butistrainedintobushesundercultivation.Ithas

compoundoppositeleaves,madeupof7-11leaflets.Itproducesbisexualflowersin

firstyearofplanting.Becauseofitsheterogamousnatureofflowersthereisnosetting

ofseed.Therefore,itisraisedthroughstem-cuttings.Theflowerbudsdonotemitany

fragrance.Butonopeninginearlymorning,thepetalsemitfragrance.Theycontinueto

giveoutsweet,pleasingaromaforabout16hrafterplucking.Theoilevaporatesfastin

sunlight.

Varieties

CO1-Clonalselectionfrom germplasm.Suitableforbothlooseflowerproductionand

oilextraction.

Pinkstreaksarefoundonexternalsurfaceofpetal.Theaverageyieldofflowersis10

t/ha.withaconcreterecoveryof0.29percent.

CO2-Inducedmutantfrom CO1.Ithasbolderpinkbudswithlongcorollatubewith

yieldof11t/ha.

ArkaSurabhi–Aselectionfrom thegermplasm obtainedfrom Lucknow isreleased

from IIHR,Bengalore.Itispinkpintypewithfloweryieldofabout10tons/haanda

concreteyieldof0.35%.



Cultivation

Soilandclimate

Jasminecanbegrowninavarietyofclimateandsoils.Generally,itprefersmildtropical

climateforpropergrowthandflowering.Mildwinter,warm summer,moderaterainfall

andsunnydaysareidealclimaticrequirement.Loamygardensoilsarebest-suitedfor

cultivationofallspeciesandvarieties.Withliberalapplicationofmanureandassured

watersupply,jasminescanalsobegrownsuitablyinsandysoils.Inclayeysoil,flower

productionishamperedtoagreatextent.Itishighlysusceptibletowaterlogging.This

typeofsoilcanbeimprovedbyaddinglimeandapplyingorganicmanures.A mild

climatewithwell-distributedrainfallof80-100cm andsunshineall-roundtheyearis

desirable.

Propagation

Easymeansofpropagation isbystem cuttings.High percentage ofrooting and

increasednumberoflongrootsisobtainedwhencuttingsaretakenduringApril-

September.The15cm longshoottipcuttingshaving4leavesaretreatedwith4000ppm

IBAandplantedinvermiculiteorsandundermistgivebestperformanceinrootingand

survivalofrootedcuttings.AlargenumberofJasminum species,canbepropagated

from stem cuttingsundermistinasandmedium withthetreatmentof4,000ppm IBA.

Planting

Thelandpreparationisdonebydeepploughing(2times).Theplantsareraisedthrough

rootingof20cm longstem-cuttings,preparedfrom nearmaturewoodandplantedin

pitsduringrainyseason,Pitsof30cmx30cm sizearedugat1.8x1.5m or2x2m

spacing,andconnectedbyairrigationchannel.Itisfilledwithamixtureoftopsoiland

dryleafpowdermixedwithfarmyardmanuretowhich15gchlorpyriphosgranuleis

addedtoprotecttheplantsfrom termiteattack.

Pruning

Thevinesareprunedfrom late-Decembertillmid-Januaryat90cm length,maintaining9

-11shootstoobtainmaximum floweryield.Afterpruning,soilaroundbushesshouldbe

dugouttofacilitateaerationandinducegrowth.Sometimes,whenvegetativegrowthis



large,alightpruninginJulymaybedonetoinducelateralbranchingandflowering.The

plantationneedsfortnightlyirrigationduringdryseason.

Manuresandfertilizers

Theapplicationof100,150and100gofN,P andK perbushannuallyproduces

maximum loweryield.Usually,January-Aprilisidealseasonforintercroppingtoobtain

additionalincome.

Irrigation

Moderatewateringisgoodforjasmine.Itismoreessentialinfloweringseason.During

blossoming,thewatershouldbeappliedtwiceaweekifthereisnorainandoncea

weekduringrestofthemonths.Soonafterthecessationofflowering,wateringistobe

completelystoppeduntilpruningandfertilizerapplication.Withtheadvancementof

coldweather,theplantsbegintoshedleaves.Afterpruningandmanuring,wateringis

resumed.Withthecloseofeachfloweringphase,wateringiscompletelystoppedfor

weekstogethertilltheappearanceoffreshfloweringbuds.

Harvestingandoilextraction

Theflowercrop(maturebudsandopenflowersinearlystage)ispickedinearly

morning (5-8 AM).The open flowercrops are processed forextraction ofoil

immediately.Itcontinuestoproducebloomsfrom Maytoearly-December.Theyieldin

firstyearislow(500kg)butitincreaseto5tonnesinsecondyearand10tonnes/hain

third yearonwards.Although decline may commence after10 years,relatively

satisfactoryeconomicyieldcontinuestobereceivedupto15yearsinawell-managed

plantation.Usually,food-gradehexaneorpetroleum etherisemployedasamedium of

solventextractionandoilalongwithwaxesisextractedandseparatedoutatlow

temperatureanddriedinvacuum.Onanaverage,340-400kgofflowersareneededto

produce1kgofconcrete;thecommercialyieldofconcretebeing10kg/haoverthe

years.Forproductionofits‘absolute’(mainlyusedtomeasurepurityoftheproduce),

the‘concrete’‘isdissolvedinabsolute’alcoholandwaxesareremovedthroughfiltration.

The‘absolute’or‘otto’isasemi-viscous,darkcolouredmaterial,emittingfragranceof

freshjasmineflowers.





MARIGOLD

 Scientific Name – Tegetes spp.

Hindi Name – Gainda

 Season in wich crop

is grown – Marigold can

be grown three times in a

year : Rainy,Winter &

Summer seasons.



Flowering 

Season

Sowing Time Transplanting 

Time

Late rains Mid June Mid July

Winter Mid September Mid October

Summer January-

Fabruary

February-March

SEASON



Origin And History

 Central and South America,espacially Mexico.

 From Mexico spread to different parts of the world

during early part of the 16th century.

 African Marigold was first introduced into Spain

early in the 16th century became populer in Southern

Europ.

 Another known type of marigold i.e. French

Marigold(T.patula).



Area and Distribution

 The estimated area on which flowers are 

grown in India is about 1,10,000 hectares.

 Major growing states are Karnataka,Tamil 

Nadu,West Bengal,Andhra Pradesh and 

Maharashtra.

 In Northern India  in Himachal Pradesh.



Climate and Soil Requirment

 During growing period – 14.5°-28.6°C

 Marigold requires Mild climate for luxurient

growth and flowering.

 Deep,Fertile,frieble soil having good water

holding capacity,well drained and near to

neutral in reaction(pH 7.0 – 7.5).

 An ideal soil for marigold is Sandy loam soil.



Varieties

 Tagetes erecta (African marigold)  - Krackjack, 

Climax,Doubloon,Golden age, Crown of Gold.

 Tagetes patula(French marigold) – Red brocade, 

Rusty red,Butter scotch,Valencia,Succana.

 Tagetes tenuifolia – Lulu,Pumil,Ursula etc.



Preparation of field

Nursery beds are throughly prepared by

digging and incorporating well rotten

FYM.

Before sowing the

seeds,Melathion dust

should be dusted on outer

side of nursery beds to

avoid ants.



Planting Material and Propogation

Mainly propogated by Seeds.

For raising seedling for one

hectare,about 1.0 Kg. seed is

required.

For Cutting method, 6-10 cm

long cutting is comenly used



Spacing and Nutrient 

Management

 Tagetes erecta require 40 X 30 cm spacing

while T. patula require 20 X 20 cm.

 FYM is given @ 50 tones/ha. at the time of

field preperation. In African and French

marigold application of 40 kg. N, 200 kg P

and 6 kg K per hectare should be done.

 Nitrogen should be given two or three times

during growth period.



Irrigation and Weed management

 Weekly irrigation is necessary from September

– March in sandy loam soil.

 During summer frequent irrigation at an

interval of 4 – 5 days is required.

 In marigold production,control of weeds is an

important operation.In India 3-4 manual

weeding are required for entire period.

 Chemical weed control is also recommended.



Disease and Pest Management

Pest – Red spider mite,Hairy caterpillar

 Controlled by Nuvan or Thiodan at 1 ml/L
of water.

Disease – Damping off,Collar rot,Flower bud
rot,Powdery mildew

 Controlled by Carbendazim @ 2.5
g/Kg.,Dithane M- 45 @ 0.2 % should be
followed.

mailto:M-45@0.2%should


Plucking - Harvesting

 Marigold flowers are plucked when

they attained full size.

 Plucking of flowers should be done

in cool hours of the day.

 Plucked flowers are collected in

polythene bags or bamboo baskets

for carrying to markets.



Yield

 African marigold – 6-8 millions/hac.

 French marigold – 1.5-2.5 millions/hac.

 Weight of flowers - 8-12 tonnes/hac. In

French marigold and 11-18 tonnes/hac. In

African marigold.







INTRODUCTION:

Rose is ‘Eros’ (The Greek Love - God).

It is one of the „Nature‟s Beautiful Creations‟.

Hence, it is universally acclaimed as the „Queen of flowers‟ called by a 

„Sappho‟

a poetess about more than 2500 years ago.

No other flower is a better symbol of love, adoration, innocence, peace, 

friendship, affection, passion and other virtues than the rose since thousands of 

years.

It is certainly the best known and most popular of all the cut flowers 

throughout 

the world and has been growing on this earth for many million years before the 

man himself appeared on earth.

Rose is considered as National flower of England.

In India, it was referred in old Sanskrit literature as Tarnipushpa, Atimanjula, 

Simantika, etc.

The rose adorned not only the royal palaces but also the ashrams of saints.

It has become the part and parcel of life being connected with all phases of 

our life 

right from „birth to death‟.

The growing of roses in India developed with the distillation of roses as 

mentioned in Ayurveda by Charaka around 100 AD



BOTANICAL NAME- Rosa indica

FAMILY – Rosaceae

VARIETIES- Hybrid-

Arjun, V.p.pal, Akash, 
Sundry

Floribunda – Nilamani, Mohni, 

Polyantha – anjali, Rashmi, Natki

Miniature – Chandrica, Pushpkala.



RAMBLER ROSES CLIMBER ROSES

1). Rambler produces flowers once in a year.  1). Flowers perpetually (round the 

year).

2). Produces flowers in clusters. 2). Produces singly or in groups of 2‟s or 3‟s. 

3). Flowers lasting for several weeks. 3). Flowering spreads over the season.

4). Rambler is very vigorous. 4). Medium in vigor.

5). heavy crops of small flowers in 

clusters for several weeks.

5). Produces bigger flower than ramblers 

round the year



 Seed for breeding

 Bud grafting for cut flowers

 R. X noisettiana is used for rootstock

 Stenting is a form of grafting that is 

replacing bud grafting



 Day neutral

 Flowering is recurrent, year-round

 Flower initiation is not dependent on 
environment

 Floral differentiation occurs shortly after 
axillary buds are released from apical 
dominance

 Transition from vegetative to reproductive 
occurs in 4 to 21 days, when axillary shoots 
are 1.25 to 1.50 inches long



 Development increases as temperature 

increases including the rate of axillary 

bud break, shoot development, leaf 

unfolding, & flowering

 Excessively high or low temperatures 

increase number of blind shoots

 60-620F night, 64-720F cloudy day, 750F 

sunny day





 Light is very important and supplemental 
light is used in northern latitudes

 8 to 24 hours/day

 300 – 1000 fc

 Good quality water

 Perimeter bench watering

 Constant flow tray systems grown in rock 
wool blocks or coir dust, water is 
recirculated



4. Five to 8 weeks prior to a major holiday, 

depending on cv., to ensure a large 

number of flowers available for a 

holiday, sacrifice flowering shoots by 

pinching to produce more flowers at 

the same time.

5. After Mother’s Day into late June plants 

are severely cut back to a height of 2-3 

feet to rejuvenate old plants.





 Spider mites, thrips, aphids, whiteflies, 
caterpillars, shore flies, and fungus gnats

 Biological control of thrips and mites is 
possible

 Mildew (Sphaerotheca) and Botrytis

 Environmental control of diseases

 Bullhead flowers i.e. flowers are not 
tapered at the apex caused by too low 
temp. or thrips and cultivar susceptibility































 

 

 

 

 

 

ALOE VERA 

 

 

Importance and chemical composition 

 

 Aloe species, perennial succulent belonging to the family Liliaceae and has long been 

employed in medicinal preparation and for flavouring liquors and a source of the drug ‘aloe’. 

 
 Out of 275 species, three are commercially important species. 

 
 They are: A. barbadensis, A. ferox and other species (A. Africana and A. spicata). 

 
 Two of the major products derived from the leaves are the yellow bitter juice consisting of 

aloin and the gel consisting of polysaccharides. 

 
 Apart from these products, several other products like dehydrated aloe powder, concentrates 

are also prepared. 

 
 The Aloe contains cathartic anthrax-glycosides as its active principle ranging from 4.5 to 25 per 

cent of aloin. 

 
 These are extensively used as active ingredients in laxative and anti-obesity preparation, as 

moisturizer, emollient or wound healer in various cosmetic and pharmaceutical formulations. 

 
Origin and distribution 

 

o Plants of the genus Aloe belong to the old world and are indigenous to Eastern and Southern 
Africa, the Canary Islands and Spain. 

o The species spread to the Mediterranean basin and reached the West Indies, India, china and 

other countries in the 16th century and certain species are now cultivated for commercial 

purpose, especially in some of the West Indian Islands of the North Coast of South America . 

o It is also cultivated in India. 



 

Description of the plant 
 

 

 
o Aloe is a coarse looking, perennial, shallow rooted plant with a short stem, 30-60 cm high. 

o The plants have multiple tuberous roots and many supporting roots penetrating into the soil. 

o Aloe does not have a true stem but produces bloom stalks. 
o The plants generally grow slow close to the ground in a typical rosette shape. 
o The fleshly leaves are densely crowded, strongly, cuticularized and have a spiny margin with 

thin walled tubular cells. 

o The flowers vary from yellow to rich orange in colour and are arranged in axillary spikes. 

o The ovary is superior, triocular with axile placentation. The plant does not produce many viable 
seeds. 

 
Species and varieties 

 
 In India, 2 or 3 easily recognizable varieties are found, but their exact delimitations are not 

clear. 

 
 In A.vera var.chinensis Baker, common all over the Deccan, the leaves have a distinct purple 

colour towards the base and the spies are not sharp. 

 
 The leaves of A.vera var.littoralis Koenig ex Baker, found on the beach shingles in Madras right 

up to Rameswaram are smaller in size and have a dentate margin. 

 
 Another variety which thrives on the Kathiawar coast, also called A.abyssinica, is the source of 

the Jaffarabad aloes. 



 

 A. variegata called A.varigata Linn. A near kin of A.vera is found in parts of Maharastra. 

 
 It has large, fleshy, green leaves with sharp spines and white specks at the base of the leaves. 

Cultivation Soil 

Because of its hardy nature, the plant can be grown on a variety of soils. It can be seen growing 

successfully from sandy coastal soils to loamy soils of plains with a pH of up to 8.5. However, water 

logged conditions and problematic soils do not suit its cultivation. 

Climate 

It has wide adaptability and can grow in various climatic conditions. It can be seen growing equally 

good in warm humid or dry climate with even 150-200 cm to about 35-40 cm of rainfall per annum. It 

is usually cultivated between March and June. However, in dry regions, the crop should be provided 

with protective irrigation. 

Propagation 

It is generally propagated by root suckers or rhizome cuttings, for this purpose, medium sized root 

suckers are chosen and carefully dug out without damaging the parent plant at the base and directly 

planted in the main field. It can also be propagated through rhizome cuttings. In this case, after the 

harvest of the crop, the underground rhizome is also dug out and made in to 5-6 cm length cuttings 

which should have minimum 2-3 nodes on them. It is rooted in specially prepared sand beds or 

containers and after it has started sprouting, it is ready for transplanting. 

Planting 

The field should be prepared well before the onset of monsoon and small furrows opened. About 15- 

18 cm long root suckers or rhizome cuttings are planted at a spacing of 60x45 cm in such a way that 

two third portion of the planting material should be under the ground. 

Manuring 

It is a newly domesticated crop and its full production technology including manurial requirement is 

yet to be worked out. Application of a mixture of 150kg/ha of nitrogen, potassium and phosphorus is 

recommended. The fertilizers are applied in the soil near the root system, after the plants are 

established. 

Irrigation and weeding 

Soon after planting, the land is irrigated. During the crop period, irrigation must be given according 

to the moisture status of the soil. Generally, 4 to 5 irrigations per year are sufficient. However, water 

should not be allowed to stagnate near plant. The land is kept weed free by weeding the plot as and 

when necessary. 

 
Pests and diseases 

Major insect : Mealy bug 

Major diseases : Leaf spot, Leaf rot and Anthracnose 
Control measures 

 

1. For controlling mealy bugs spray Chlorpyriphos 2 ml in 1 litre of water. 



 

2. Spray the crop with Bavistin 10 g with Carbendazim 2g per litre and repeat at 10 days interval 

for controlling leaf rot and anthracnose. 

3. Leaf spot can be controlled by spraying the crop with 0.2% Mancozeb at weekly intervals 

 
Harvesting, yield and processing 

After about 8 months, the leaves are ready for harvest. While harvesting, the plants can be removed 

manually. The broken rhizome parts left in this soil throws new sprouts to raise the succeeding crop. 

Aloe plantation gives commercial yield from second year and upto 5 years. Thereafter, it needs 

replantation for economic yields. An average crop yield of about 10,000 to 12,000 kg on fresh weight 

basis may be obtained from on hectare. 

Processing 

 

The mucilaginous pulp from the leaf parenchyma, which is mainly carbohydrate in nature, is used in 

skin disorders. For the purpose of isolation of aloe gel, the portion of leaves remaining after the 

removal of their exudates is cut open and their mucilage is scraped out with a blunt edged knife. This 

mucilage is stirred vigorously in a blender to make it into a uniform solution and is strained through  

a muslin cloth and filtered. The gel is precipitated from the extract by slowly adding acetone. The gel 

is obtained by centrifuging and re-dissolved in slightly warm water. It is dried at high temperature 

and weighed. 



 

 
 



 

 

 

ASHWAGANDHA 

 

 

Importance and chemical composition 
 

 

 Aswagandha (Withania somnifera) is commonly known as ‘winter cherry’ and Indian Ginseng 

in English. Several types of alkaloids are found in this plant, out of which, withanine and 

somniferine are important. In addition the leaves are important to contain five unidentified 

alkaloids. The total alkaloid content in Ashwagandathe roots of Indian types has been  

reported to vary between 0.13 -0.31. The drug is mainly used in Ayurvedic and Unanic 

preparations. 

 
 Withaferin A- contains antibiotic and antitumor properties. It is used for curing carbuncles in 

the indigenous system of medicine. The paste prepared out of its leaves is used for curing 

inflammation of tubercular glands and that of its roots Fruit for curing the skin diseases, 

bronchitis and ulcers. It is used as aphrodisiac, remunerative tonic, Diuretic, Hypnotic, 

Sedative and restorative, useful in rheumatism, cough debility from old age, dropsy and 

general weakness. In addition to alkaloids, roots are reported to contain starch, reducing 

sugar, hentriacontane, glycosides, dulcital, withaniol acid and a neutral compound. The free 

amino acids identified in the roots include aspartic acid, glycine, tryosine, alanine, proline, 

tryptophan, glutamic acid and cystine. 

 
 Berries contain milk coagulating enzymes, esterases, free amino acids, fatty oil, essential oil 

and alkaloids. The amino acids present are proline, hydroxy-proline, valine, tryoline, aspartic 

acid, glycine, asper agine, cystine and glutamic acid. 



 

Origin and distribution 

Aswagandha is found wild in grazing grounds in Mandsaur and the forest lands in the Bastar 

district of Madhya Pradesh, all over the foothills of the Punjab and Himachal Pradesh and 

Western Uttar Pradesh, in the Himalayas. It is also found in the wild in the Mediterranean 

regions in North Africa. The crop is cultivated in an area of about 4000 ha in India, mainly in 

the drier parts of Manasa, Neemach and Jawad tehsils of the Mandsaur district of Madhya 

Pradesh, in Punjab, Sindh, Rajasthan and South India. In Karnataka, its cultivation has been 

reported in the Mysore districts. 

 
Area and production 

Aswagandha is cultivated in 5000 hectares in India predominantly in Madhya Pradesh. The 

estimated annual production is 2500 metric tones of dry roots. 

Varieties 

A variety named Jawahar Asgandh (WS-20) has been released from a single plant selection from the 

Jawaharlal Nehru Krishi vishwa Vidhyalaya, Regional Agricultural Research Station, Mandsaur. This 

variety has recorded the highest dry root yield, consistently over the others. A high root and alkaloid 

yielding variety ‘Poshita’ is released from CIMAP, Lucknow. 

Cultivation 

Soil and climate 

Ashwagandha grows well in sandy loam soil, in slightly alkaline soil with good drainage condition. It 

grows better in 600-1200m altitude. The semi-tropical areas receiving low rainfall are suitable for 

cultivation of this crop. The crop requires dry season during its growing period. Temperature  

between 20oC to 35oC is most suitable for cultivation. Late winter rains are conducive for the proper 

development of the plant roots. 

Land preparation 

Ashwagandha is usually grown in fields which are not well covered by the irrigation systems. The 

field on which food crops cannot be grown profitably because of low rainfall can be used for 

ashwangandha cultivation. The soil of the field selected for ashwagandha cultivation is well 

pulverized by ploughing. The field should be leveled and pressed by using heavy wooden plank. 

Nursery raising and planting 

The crop can be sown either by broad casting or in lines. Line to line method should be preferred 

increased root production and also helps in performing intercultural practices in required by farmers. 

The seeds are usually sown about 1-3 cm deep during June- July in nursery. A light shower after 

sowing ensures good germination. About 5-12 kg seeds are sufficient for one hectare field. The 

seedling of 25-35 days old can be transplanted in the fields marinating 30 x 30 cm. spacing between 

the plants & the rows. As Ashwagnadha is a rainy season Kharif crop, the time of its sowing should   

be decided by date of arrival of monsoon in area of cultivation. 

Thinning and weeding 

The seeds sown by broadcasting or in the line should be thinned out by hand at 25-30 days after 

sowing to maintain a plant density of about 30-60 plants per square meter (about 20,000 to 25,000 

plants/hectare). The plant density to be used may depend on the nature and fertility of the soil. On 

the marginal land the plant population should be kept high. One weeding at an early stage is 

sufficient to enable the Ashwagandha plants to take over the growth. 



 

Manures and fertilizers 

The ashwagandha crop does not require heavy doses of manure and fertilizers. In Madhya Pradesh, 

where it is grown on a commercial scale, no fertilizers are applied and the crop is cultivated on only 

residual fertility. Studies at the Indore Research Station have showed no effect of nitrogen and 

phosphorus on its root yield. 

Irrigation 

Light shower after transplantation ensures establishment of seedlings. There is no need of irrigation if 

rainfall is at regular intervals. Excessive rainfall/water is harmful to the crop. Only life saving 

irrigations may be applied, if required to ashwagandha. This is to be noticed that ashwagandha is a 

dry land crop and do not need much water. 

 
Pest and disease management 

Seed rotting, seedling blight and leaf blight are common diseases affecting ashwagandha. 

Their incidence can be minimized by spraying Dithane M-45 @ 3g/ l at the interval of 7-10 days. 

Harvesting, processing and grading 

The plants start flowering and bearing fruits from December onwards. The crop is ready for harvest 

in January- March at 150 to 180 days after sowing. The maturity of crop is judged by drying out of 

leaves and yellow red berries in the plant standing in the field. 

 
Processing 

The entire plant is uprooted for roots which are separated from aerial parts by cutting the stem 1-2 

cm above the crown. The roots are then either cut transversely into small pieces (7 to 10 cm) or dried 

as it is, in the sun. About 350 kg fresh roots can be obtained from one acre of land. On drying, it 

comes to 180 kg. Berries should be hand plucked separately. They are dried and crushed to take out 

the seeds. The dried roots, entire or transversely cut into smaller pieces, have to be further cleaned, 

trimmed and graded. The roots are beaten with a club which removes adhering soil and breaks off 

the thin, brittle lateral rootlets. Lateral branches, root crown and stem remains on roots are carefully 

trimmed with the help of knife. 
 



 

Grading 

The entire produce (dried roots) is then carefully hand sorted into following 4 
grades. 

Grade A: Root piece 7 cm long, diameter 1 to 1.5 cm. Roots should be brittle, 
solid and pure white from inside. 

Grade B: Root pieces 5 cm, diameter 1 cm, roots brittle, solid and white from inside. 

Grade C: Root pieces should be solid, 3 - 4 cm long, diameter less than 1 cm. 
Lower grade: Small pieces of root, roots are somewhat hollow, yellowish from 
inside. 

 

 
 
 

 



 

 

 

 

 

 

MINT 

 

 

Importance 

Mints are a group of perennial herbaceous plants, belonging to the family Lamiaceae; which yield 

essential oil on distillation. The various species of mints which are commer¬cially cultivated in 
different parts of the world are: Japanese mint or corn mint or field mint (Mentha arvensis) 

peppermint (M. piperita L.), spearmint or lamb mint (M. spicata L.) and bergamot mint or orange mint 

(M. citrata Ehrh.). 

Origin and distribution 

 

o Mint is believed to have originated in the Mediterranean basin and, from there, spread to the 

rest of the world by both natural and artifi¬cial means. 

o USA is the major producer of peppermint and spearmint. 
o Bergamot mint is a native of Europe and has been naturalized in eastern USA. 

o It grows successfully in the temperate and subtropical region of India. 

o In India, Japanese mint is grown mainly in the Terai region, extending to parts of the Indo- 
Gangetic Plains and parts of Punjab in North-western India. 

o The total area under mint cultivation, which is mostly confined to Uttar Pradesh and the 

Punjab, is around 10 000 ha. 

 
Area and production 

 

 M. arvensis is cultivated in about one lakh hectares in India predominantly in UP, Terai region 

and the annual production of menthol from India is 8000 ton. 

 
Description of the Species of Mint 

M. arvensis (Japanese mint) is a downy, perennial herb, spreading by root-stocks which creep 
along the ground or just under the surface and root at the nodes. There are three horticultural 
varieties in this species. 

 



 

M. piperita spreads by a system of branching, underground rootstocks and grows to a height of 45 to 
90 cm (l.5 to 3 ft). 

 

M. citrata grows up to 30-60 cm height, with decumbent branches and erect ends. The leaves are 
1.25-5.0 cm long, thin, bronzy-green, petiolate; smooth. M. citrata is a hybrid between M .aquatica 
and M.viridis. 

 

M. spicata propagates by stolons, from which 30-60 cm erect, ascending branches arise. The leaves 
are sessile, smooth above and glandular below, the apex is acute and up to 6.5 cm long. 

 



 

Another variety of spearmint known as scotch spearmint (M. cardiaca . (S.F. Gray Baker)) is 

cultivated in the USA to a limited extent. 

Varieties 

A) Japanese Mint 

Himalaya (MAS-I): It is a selection released by the CIMAP Lucknow. The yield of oil is around 290-293 
kg/ha. This variety is highly resistant to rust, leaf-spot and powdery mildew diseases. 

Kalka (Hyb-77): It is a tall, vigorous variety evolved by the ClMAP Lucknow, It is highly resistant to 
leaf-spot, powdery mildew and rust diseases. 

Shivalik: It was introduced from China and released by the CIMAP, Lucknow. The plant has a 
compact, bushy growth with thick, leathery leaves. 

EC-41911: It is less affected by rain, root ¬rot and aphids and is reported to yield 236.5 g/ha of 
herbage and 12.2 kg/ha of oil, with a menthol contented 70%. 

Kosi: A leading high yielding variety and cultivated in maximum acarage. 

 
B) Peppermint 

Kukrail: This is a high yielding variety developed and released by the CIMAP Lucknow. 

 
C) Bergamot Mint 

Kiran: This is a mutant selection developed by the CIMAP, Lucknow. It has a high oil content and 
quality. Yield 239 kg/ha of oil with 48% linalool. 

 
D) Spearmint 

MSS-l: This is a selection from the spearmint cultivars introduced from USA. This variety was 
released by the CIMAP, Lucknow. 

MSS-5: It is a selection from MSS-1 made at the CIMAP, Lucknow. 
Punjab spearmint-l: This variety is a clonal selection made at the CIMAP, Lucknow. 

 

Chemical composition and uses 

Japanese mint (M. arvensis) 

Japanese mint is a primary source of menthol. The fresh leaves con¬tain 0.4-6.0% oil. The main 

constituents of the oil are menthol (65-75%), menthane (7-10%) and menthyl acetate (12-15%) and 

terpenes (pipene, limonene and camphene). The menthol content of the oil varies, depending on the 

climatic conditions. Generally, it is higher in tropical regions. 

Menthol is used in the flavouring of a large number of pharma¬ceutical and oral preparations like 

toothpastes, dental creams, confectionery, beverages and other items like tobacco, cigarettes and paan 

masala. Medicinally, it is an' excellent carminative and gastric stimulant. When applied externally, it 

acts as a mild analgesic. 

Peppermint (M. piperita) 

The fresh herb contains essential oils ranging from 0.4 to 0.6%. The constituents of peppermint oil are 

almost similar to Japanese mint oil. However, the menthol content is lower in peppermint oil and 

varies between 35-50%. The other constituents are menthyl acetate (14-15%), menthone (9-25%) 

menthofuran and terpenes like pinene and limonene. 

Bergamot mint (M. citrata) 



 

Linalool and linalyl acetate are the main constituents of Bergamot mint oil. The oil is used directly in 

perfumes. Cosmetic preparations like scents, soaps, after-shave lotions and colognes also contain this 

oil. 

Spearmint (M. spicata) 

The principal constituent of spearmint oil is carvone (57.71%) and the other minor constituents are 

phellandrene, limonene, L-pinene and cineole. The oil is used mostly as a flavouring in toothpastes 

and as a food flavouring in pickles and spices, chewing gum and confec¬tionery, soaps and sauces. 

 

Cultivation 

Seasons 

In the plains, planting is done during the winter months, whereas in temperate climates, planting is 

done in autumn or spring from the last week of December to the first week of March or from the first 

week of January to the third week of February. Late planting always gives poor yields. 

Soil 

Medium to fertile deep soil, rich in humus is ideal for the cultivation of mint. The soil should have a 

good water-holding capacity but water-logging should be avoided. A pH range of 6-7.5 is best. 

Climate 

Japanese mint can be grown in all tropical and subtropical areas under irrigation. However, it does 

not tolerate damp winters which cause root-rot. A temperature of 20-25°C promotes vegetative 

growth, but the essential oil and menthol are reported to increase at a higher temperature of 30°C 

under Indian conditions. Peppermint and spearmint cannot be grown profitably in tropical and 

subtropical areas, especially those areas with very high summer temperatures (41°C) and the ideal 

yield is obtained only in humid and temperate conditions like in Kashmir and the hills of Uttar 

Pradesh and Himachal Pradesh. Open, sunny situations without excessive rains during the growing 

period are congenial for the good growth and development of the oil. 

Bergamot mint can be grown both in temperate as well as sub¬tropical areas. However, the yield is 

higher in temperate climates. 

Land preparation 

Mints require thoroughly ploughed, harrowed, fine soil. All the stubble of weeds should be removed 

before the crop is planted. Manuring may be done at the time of land preparation by adding FYM @ 

25 to 30 t/ha. Green manuring may also be done before the mint is planted. Sun-hemp (Crotalaria 

juncea L.) is an ideal green manure crop. Mints are planted on flat land or ridges. Hence, flat beds of 

convenient sizes or ridges are made according to the spacing recommended. 

Propagation 

Mints are propagated through the creeping stolons or suckers. In the case of peppermint and 

bergamot mint, even runners are planted. Stolons are obtained from the previous years planting. A 

hectare of well-established mint, on an average, provides enough planting material for ten hectares. 

About 400 kg stolons are required for plant¬ing one hectare of land. The best time for obtaining 

stolons is during the months of December and January. 

Planting 



 

The stolons are cut into small pieces (7-10 cm) and planted in shallow furrows about 7-10 cm deep 

with a row-to-row distance of 45-60 cm, manually or mechanically. While planting on ridges, the 

stolons are planted half-way down on the inner sides of the ridges. The plot is irrigated immediately 

after planting. 

Fertilizer application 

Mint responds very well to a heavy application of nitrogenous fertiliz¬ers. The increase in herbage by 

the application of phosphorus is not as remarkable as in case of nitrogen. Generally, nitrogenous 

fertilizers @ 80-120 kg; P and K at 50 kg are required for a good crop of mint. However, in M. arvensis 

an increase of up to 160 kg N/ha and, in M. piperita, 125 kg N/ha has given increased fresh herbage 

and essential oil-yield. Potassium application has no significant effect on herb and oil-yield. In M. 

spicata, the maximum herb-yield is obtained with the application of 100-120 kg N/ha. Nitrogen may 

be applied in three split doses at 1 and 3 months after planting and the third dose after the first 

harvest of the crop. Boron deficiency reduces both the yield of green herb and the essential oil in 

peppermint. Increased yields of herb, menthol content and essential oil content in peppermint have 

been obtained by using a combination of boron and zinc fertilizers. 

Irrigation 

The water requirement of mint is very high. Depending upon the soil and climatic conditions, the 

crop is irrigated 6-9 times before the first monsoon. The crop requires three irrigations after the 

monsoons during September, October and November. Sometimes irrigation is required during 

winter, if the plant is dormant and there are no winter rains to encourage proper growth of the 

under¬ground stems. 

Intercultural and weed control 

Uninterrupted weed growth causes about 60% reduction in herb and oil-yields. Hence, mints require 

weeding and hoeing at regular inter¬vals in the early stages of crop growth. One hand-weeding is 

required after the first harvest. Combining organic mulch with a combi¬nation of 0.5 kg/ha of 

Oxyfluorfen herbicide and weeding give excellent weed control throughout the crop growth. 

In low temperature areas, the plant becomes dormant in Novem¬ber. In order to give a perennial 

crop (of 3 years only) in peppermint, replanting is done either in autumn (November-December) or in 

spring (March-April). 

Crop rotation 

The following crop rotations are in practice in Uttar Pradesh (a) Mint-maize-potato (b) Mint early 

paddy and potato and (c) Mint-late paddy and sweet pea. Whereas, in Punjab, the farmers practice 

mint-maize and rape seed/mustard and mint-maize and 'potato or mint and paddy rotation. The 

recommendation for the Terai region of Uttar Pradesh is a 2-year rotation of mint-summer fallowing 

or millet (fodder) followed by mint on poor fertility lands and mint-wheat-paddy and mint on 

medium-fertile lands. 

 

Pests and diseases 

Pests 

A large number of insect pests attack mints. Among them, the impor¬tant ones are the leaf-roller, 

pyralid, the hairy caterpillar and termites. 

The attack of the hairy caterpillar (Diacrisia obliqua Walk) during the months of April-May causes 
rapid defoliation. This can be controlled by spraying 5% Dipterex. During the dry months, termite 



 

attacks are often observed. These can be effectively con-trolled by the application 

of 3% Heptafan @ 50 kg/ha to the soil before planting. Other pests like cut-worm 

(Aulucophora favicollis) also cause damage to the crop. They can be controlled by 

spraying Thiodon. 

Nematodes severely damage the foliage yield of mints. The nematodes can be 

effectively controlled by the application of neem cake @ 250 kg/ha to the soil. 

 
Diseases 

Rust, powdery mildew, wilt, leaf-blight and stolon-rot are the five fungal diseases 

which have been reported to affect mint to a signifi¬cant extent under Indian 

conditions. 

 
Harvesting 

 

o Japanese mint is generally harvested after 100-120 days of planting, 
when the lower leaves start turning yellow. 

o If the harvesting is delayed the leaves start falling, resulting in loss of oil. 
Further, harvesting should be done in bright sunny weather. 

o Harvesting consists of cutting the green herb by means of a sickle 2-3 cm 
above the ground. A second harvest is obtained about 80 days after the first 
harvest and the third one after about 80 days from the second harvest. 

o Whereas, in peppermint, spearmint and bergamot mints which are 

grown in temperate climates, the first crop is ready by the end of June 

and the second in September or October. 

o A good crop of Japanese mint can give as high a yield as 48 t/ha of fresh 
herb. However, the average yield of mints from three cuttings is 20-25 
t/ha. The fresh herb contains 0.4 % oil. 

 
Distillation and storage of oil 

Mint oil is obtained by distilling either the fresh or the dry herb. The distillation is 

done both in primitive and modern stills; in the former the principle of water and 

steam-distillation is followed, while in the latter steam generated in a separate 

boiler is employed. The stems are removed from the dried material prior to 

distillation, because they constitute 30 to 50 % of the material and contain only 

traces of the oil. 

 
The average yield of oil is 50-70 kg/ha. Although bergamot mint as well as Japanese 

mint gives an average yield of 70-100 kg/ha, the yield of peppermint oil is lower 

with an average of 50 kg/ha. 

 
Storage of oil 

Mint oil is a light and golden-coloured, motile liquid and it should be completely 

free from moisture before storage. It is stored in large steel, galvanized steel or 

aluminum containers, filled up to the brim to protect against any air remaining 

inside and placed in a cool storage godown, away from light and humidity. 



 



JASMIN
B.Name- Jasminum spp.

Family- Oleaceae
Origin- North india
Production- Karnataka
Climate- Tropical & subtropical

It is a perennial aromatic herb.



Importance of jasmin
It is used as beautiful commercial flower.

Ornamental plant

Insecticide used

For worship

Fencing use

Use in eye lotion

Its root is used in treatment of ringworm.

Medicin use- in blister, pimple



Soil- Well drained loamy soil
pH-5.5-6.5
Temp.-8-16°C (less than 26°C)

Propagation-1. Cutting
2. Layring
3. Grafting

Spacing- Jasminum grandiflorum-
2×1.5 m
Jasminum auriculatum-
1.8×1.8 m
Jasmin sambac- 1.2×1.2 m



Irrigation-Flooding method 
Sprinkler method

10 days interval after planting

Fertilizer-FYM 10-15 kg
• N-60gm/Plant/year
• P-120gm/plant/year
• K-120gm/plant/year



Pests-
Red spider mite- Metasystak 0.1%, parathion 

0.1%
Bud worm- Melathion 0.2 %
Galary worm tinged bug

Disease- 1. Shooty mould-Dithan –M 45

2.Leaf blast
3.Rust
4.Wilt



Flowering time

•Jasminum grandiflorum-Mar.- july
•Jasminum auriculatum- may- sep.
•Jasmin sambac-jun- sep
Training & prunning-Dec.-jan.

Variety-Jasminum grandiflorum-co 1,      
pitchi, co 2, pitchi, surbhi,

Jasmin sambac -singal mogra , double mogra, 
gundu mully ,madanvan, 

ramvanam.
Jasminum auriculatum-co 1 mullai, co 2 

mullai, pari mullai.



flowering yield

 Jasminum grandiflorum- 5000-10000kg/h

 Jasmin sambac- 7000-8000kg/h

 Jasmin auriticulum- 5000- 9000kg/h



GERANIUM 

Importance and chemical composition 

Scented geranium (Pelargonium graveolens L.Herit.) is one of the important aromatic crops, yielding 

an essential oil which is highly priced for its very profound and strong rose-like odour. The plant is 

also known as rose Scented geranium. The chief constituent of the oil are geraniol and citronellol. The 

pure scented geranium oil is almost a perfume by itself and blends well with all other perfumes. It is 

widely used in scenting soaps and for the isolation of rhodinal which forms part of most high-grade 

perfumes. India is importing more than 20 t of this oil from other countries to meet the local demands 

of the Indian perfumery industries, in addition to an indigenous production of only about 20 t of oil 

annually. 

Origin and distribution 

Scented geranium is a native of the Cape Province in South Africa. It is commercially cultivated in 

France, Belgium, Spain, Morocco, Madagascar, Egypt, Reunion Island, Congo, China, India and the 

former USSR countries. The world production of Scented geranium oil is estimated at 250-300 t, 

whereas the demand is more than 500 t annually. The first planting of high-yielding P. graveolens, 

introduced from Reunion Island was grown at Yercaud by a French planter, Ernest Sens in the early 

twentieth century. From that time onwards it has been cultivated as a commercial crop, but only in 

high altitude areas with a milder climate. However, the crop also comes up well in the South Indian 

plains. Presently, it is being commercially cultivated mainly in the Nilgiris and Kodaikanal Hills of 

Tamil Nadu and in and around Bangalore in Karnataka, also in Uttarkhand in an area of about 2 000 

ha. 

 
Area and production 

Geranium is cultivated in a meager extent in India, especially in Tamil Nadu in Kodaikanal hills. No 

precise data is available on production. 

 
Description of the plant 

The commercial oil of Scented geranium is obtained from P. graveolens, L. Herit.(2n=88) of the family 

Geraniaceae. There are about 600 species of the genus Pelargonium, many of which possess an 
agreeable odour. Other species like P. radula, P. fragrance are of lesser importance and have not attained 

any commercial significance. Scented geranium is a bushy, aromatic plant. The stem is cylindrical, 
woody at the base, pubescent, green when young and turning brown with age. The leaves are highly 

aromatic in nature. 

 

 
Types/varieties 

1.Algerian or Tunisian 

This type of Scented geranium is slender with flowers of a dark pink colour. It is being grown in the 

Nilgiris and is unsuitable for wet conditions. This variety yields 50-60% more oil with a more delicate 

odour than that of the Reunion type. 



 
2.Reunion or Bourbon 

Grown in the Nilgiris and Anamalai hills, the plant is sturdier with light-pink flowers and more 

suitable for wet conditions. The oil content is higher during the summer months from April to June. 

The terminal portion with 6 to 12 leaves contains more oil than the middle and basal portions. 

KKL-1 

In the evaluation trial of the Algerian and Reunion types, PG-7 and PG-20, respectively at the 

Horticultural Research Station, Kodaikanal, the clone PG-7 recorded 0.3% essential oil has been 

released under the name ‘KKL-1’. 

Sel-8 

The Indian Institute of Horticultural Research (IIHR), Bangalore, has found ‘Sel-8’ a Reunion type, as 

the highest yielder under Bangalore conditions and has recommended it for cultivation. 

‘Hemanti’ ‘Bipuli’ and ‘Kunti’ are the other varieties released by the CIMAP, Lucknow, for 

cultivation in the plains of North India. 

Kelkar and Ooty, are the other varieties available in this crop. 

Cultivation Soil 

Scented geranium is shallow-rooted crop and, as such, it requires well drained porous soil. The crop 

is found to perform well in red lateritic soils with a pH of 5.5-8.0, though a calcium rich porous soil is 

the best. 

 
Climate 

Scented geranium can be grown in temperate, subtropical and tropical climates at various altitudes 

from 1 000 to 2 200 m. It thrives best in subtropical climates with a temperature ranging from 5°C to 

23°C. However, temperatures below 3°C will kill the plant. Warm winters coupled with mild summer 

temperatures and, well-distributed annual rainfall ranging from 100-150 cm is ideal. However, heavy 

rainfall results in water-logging, causes root-rot and stunted growth. It has been observed that it 

grows equally well at much lower altitudes and tolerates higher temperatures up to 43° C in the 

plains when grown under irrigated conditions. 

 
Propagation 

Scented geranium is easily propagated by cuttings, since there is no seed setting in Scented geranium, 

vegetative propagation is must. Terminal cuttings about 20 cm long and consisting of about 8 nodes 

are the best suited material for propagation, as they give 80% rooting even without any treatment. 

However, the middle portion and basal cuttings are reported to give poor rooting, which can be 

improved by treating them for 6 minutes with growth regulators like IBA or IAA at 200 ppm. Thus, a 

rooting of 80% and 65%, respectively can be obtained. 

The cuttings are planted in raised beds of 3 m long and 1 m wide. The soil should be well mixed with 

powdered FYM. The cuttings are planted closely at a spacing of 8-10 cm. Before planting, the cut ends 

are dipped in 0.1% Benlate solution. Before root initiation, temporary shade is provided and the beds 

are watered regularly. The nursery is sprayed with a 0.2% urea solution at biweekly intervals and the 

cuttings are ready for transplanting. They can also be rooted in polythene bags, which help to avoid 

damage to the root-system while planting in the main field. This practice ensures a high percentage  

of success in the field. 

Recently, its propagation through leaf petioles has also been reported to give a good rooting 

percentage (75%), which will help to multiply this plant in larger numbers than the traditional 

method of propagation using 20 cm-long cuttings. The CIMAP, Lucknow, has developed a protocol 

for large–scale production of scented geranium calli-clones and plants have been obtained under field 

conditions with improved oil-yield and quality. 



 
Planting 

About 30,000 cuttings are required for planting an hectare area. Before planting, the land should be 

properly prepared by ploughing (disc) and brought to a fine tilth. Ridges and furrows are made, the 

application of fertilizer and irrigation should be done a day prior to planting. The cuttings are 

carefully dug out from the nursery and planted at a spacing of 60 cm x 60 cm. 

 
Irrigation 

Plants are irrigated immediately after planting. Irrigation is continued on alternate days for about 10- 

15 days and then reduced to twice a week. The schedule is modified during the winter and summer 

months at intervals of 7 to 10 days, depending on the situation. Though scented geranium tolerates 

short periods of drought, water-logging of the crop must be completely avoided. 

 
Weeding 

The crop growth is slow initially; weeds should, therefore, be removed periodically. Trials conducted 

at CIMAP, Lucknow, revealed that mulching helps in reducing weed infestation, the number of 

irrigations and produced less weed biomass. 

 
Intercropping 

Intercropping of cowpea or black gram is beneficial during the log phase and they do not affect the 

Scented geranium crop. 

Manures and fertilizers 

Prior to transplanting the cuttings, 10 t of FYM, 35 kg N, 35 kg P2O5 and 35 kg K2O/ha are 

incorporated into the soil. A second dose of nitrogen at 35 kg/ha is applied about 2 months after the 

first application, Further, nitrogen is given in two equal split doses for each harvest-the first dose 

being just after the crop is harvested and the second two months later. Altogether, 210 kg/ha/yr of N 

is applied to the crop in six equal doses to cover three harvests. Application of 30 kg N/ha (15 kg/ha 

as basal and 15 kg as a foliar spray with 1% urea solution, 45 and 90 days after basal application) is 

reported to increase herbage yield and oil yield by 447% and 140%, respectively, over the control. 

In addition, the application of 20 kg/ha of zinc sulphate and 10 kg/ha of boron has been reported to 

increase the herbage yield. Similarly, an application of copper (20 kg/ha) and molybdenum (30 

kg/ha/year) in four split doses after each harvest has been found to increase the yield by 37%. 

Pests and diseases 

Wilt 

The crop is affected by wilt disease, caused by the Fusarium species, and Botrydeplodia theobromae, 
which are soil borne fungi. 

 
Control measures: 

Dip the cuttings in 0.03% Benlate solution at the time of planting in the nursery.Prior to transplanting 

the rooted cuttings must be again dipped in 0.03% Benlate solution and then planted. The crop is 

sprayed with 0.03% Benlate solution about 2 weeks before it is harvested. Also after the harvest it is 

repeated, so that the cut-ends are drenched with the fungicide. It has been observed at the CIMAP, 

Lucknow, that the cultivation of Scented geranium in association with marigold (Togetes minuta) 

improves the survival of Scented geranium plants over the monsoon time in the North Indian plains. 

 
Roots-knot nematodes (Meloidogyne incognita and M. hapla): Affect the Scented geranium plant. 
Application of Aldicarb @ 20 kg/ha to the soil reduces the incidence of root-knot. 

 



 
Harvesting, processing and yield 

 

Scented geranium is harvested 4 months after transplanting, when the leaves begin to turn light- 

green and exhibit a change from a lemon-like odour to that of rose. However, this requires careful 

observation and experience. The crop should be harvested using a sharp sickle and sent for 

distillation immediately. The use of sharp sickle is important as it minimizes the jerks, pulls and 

damage to the crop while harvesting. After every harvest, hoeing, fertilizer application and irrigation 

are done according to the schedule. The plant then puts forth fresh shoots, grows faster, and reaches 

the next harvesting stage in 4 months. Thus, a total of 3 harvests can be obtained for 3-6 years. 

Cultivation under polyhouse conditions is reported to reduce the harvest time by 21 days. 

The essential oil is distributed over the green parts of the plant, particularly in the leaves. The oil 

content is higher during the summer months, from April to June. The terminal portion with 6-12 

leaves contains more oil than the middle and basal portions. 

 
Yield 

The quality and yield of oil will be better if the crop is harvested at the appropriate time of maturity. 

For a higher yield, a good plant population in the field is necessary. A minimum of 25,000 plants 

should be maintained in a hectare in a year which, in turn, may yield 15 kg of oil on steam- 

distillation. The recovery of the oil ranges from 0.08 to 0.15%, depending upon the season of harvest 

and type of material. Cultivation under polyhouse cover is reported to increase herb and oil yields up 

to 53% over the conventional planting of the scented geranium crop. 

 
 



 



ProcessingandvalueadditioninornamentalcropsandMAPsproduce

Processing&ValueAdditioninOrnamentalCrops
Value addition:Itis defined as the value/worth added to a productduring the
productionprocessi.e.differencebetweenwhattheproducingcompanypaidforits
inputsandthepriceitchargesforthefinishedproducts/goods.
Theterm ‘valueaddition’referstothesetofallthoseprocessestowhichafloral
productmaybesubjectedinordertoenhanceitsmarketabilityandeconomicvalue.
Valueadditionofornamentalplantscanbedonewithoutinvolvementofmuchscientific
skillsandsophisticatedinstruments/machinery.

Indiaisblessedwithdiverseclimaticconditionscongenialforgrowingdifferent
typesofflowersinabundance.However,thefarmersarenotabletoreapfullprofits
duetolackofappropriateinfrastructurefacilitieslikestorage,transportation,etc.as
wellasdelayinsupplyinnationalandinternationalmarkets.Moreover,shelflifeof
flowersisalsolow.Throughvalueaddition,shelflifeofflowerscanbeextended
considerably.Propervalueadditionalsoaddstotheaestheticeleganceofornamental
plants.Value addition also provides scope foremploymentas wellas income
generationatvillagelevel.

Variousprocessesinvolvedinvalueadditionofornamentalplantsandvalueadded

products

Flowerdryingistheprocessofremovingmoisturefrom theflowersandfoliageinsuch

awaythattheyretaintheiroriginalform.

Dryflowers:Thedehydratedflowersareknownasdryflowers,whetherdriednaturally

orartificially.

Naturaldrying:Itreferstonaturallydryingofflowersorplantpartswhileattachedtothe

plant.e.g.amaltas,bael,pine,Lagerstroemia,reetha,etc.

Artificialdrying:Therearevariouswaysforartificialdryingofornamentalplants

a)Vertical/hangingdrying:Verticaldryingcanbedoneeitherbyhangingtheflowers

upsidedownorbyplacingthem verticallyontheracks.

b)Embedded drying:Afterharvesting and preparing,theflowersare placed in

desiccants(silicagel,sand,borax,boricacid,etc.)fordrying.

c)OvenDrying:Dryingofflowersinelectricallyoperatedhotairovenatacontrolled

temperatureof40-500Cinanembeddedcondition.

d)Microwaveovendrying:Theflowersareembeddedindesiccantsinmicrowave

safecontainers(glass,plastic,ceramic,etc.)andarekeptinmicrowaveovenfor

differentdurationsrangingfrom 2-5minutes.

e)Pressdrying:Flowersarepressedinbetweenblottingpapersheetsbyplacing



them inherbarium pressinthehotairovenat45-50ºCtemperature.

FloralArrangement:Varioustypesoffloralarrangementsareasfollows:
a)Bouquets:Bouquetsareloose,naturalbunchesortightlypackedflowerswith

foliageforpresentation.Theycanbewrappedincellophanepaperorpresentedin
baskets.

b)Corsage:Itisasmallbouquetofflowersonaformaloccasion,wornonawoman’s
dressaroundherwristorwaist.

c)Buttonholes:Buttonholes are made mostly by using leaves ofThuja and
Asparagusplumosusalongwithflowerspreferablyofrose,chrysanthemum and
orchids.ThesearepreparedbymountingsinglefloweronthesingleleafofThuja
orAsparaguswiththehelpofthread.

d)Floralgarlands:These are usuallymade eitherofone type offlowerora
combinationofvariousflowersincludingthosehavingfragrance.Theyoftenhave
apendantorlocket,madeofflowers.

e)HairDecoration:Decorationofhairwithmini-garland(gajra)isanage-oldpractice.
Thechainofgarlandisusuallymadeofonetypeofscentedornon-scentedflower
suchasjasmine,crossandra,marigold,gerbera,gaillardia,lotus,calotropis,etc.

f)Veni:Itisakindoffloralwork,prevalentinsouthernandeasternpartsofIndia
whichisusedtodecoratethelongplaitofhairsduringsomeceremoniessuchas
marriageordancerecital.Severalotherdecorativematerialssuchaszarithread,
ribbon,etc.,maybeusedtomakemini-garlandmoreattractive.

Floralcraft:Floralcraftisanartofpreparingitemssuchasgreetingcards,wall

hangings,lamps,etc.usingdriedflowersandfoliage.

Pot-pourri:Pot-pourrireferstoafragrantmixtureofdriedflowers,petals,herbsand
spicesinanenclosedtransparentpacketorinanopencontainertoprovideagentle
naturalscentinsidebuildings,mostcommonlyinresidentialsettings.Theflowers,roots,
stemsorseedproductsaredriedandmixedproperly.
Besidesthese,essentialoilsfrom chamomile,clarysage(Salviasclarea),jasmine,
lavender,rose,etc.;aromachemicals,floralextracts(jasmine,lavenderandclarysage)
inaromatherapy,concreteandabsolutefrom flowersoftuberoseandjasmine,various
rosevalueaddedproductslikeroseoilorroseotto,rosewater,sandalwoodbasedrose
attar,gulkand(rosepetaljam),pankhuri,etc.

ProcessingandValueAdditioninMAPsproduce
Post-harvestprocessingofmedicinalandaromaticplants(MAPs)consistsofa

setprocedureoroperationtowhichtheplantmaterialissubjectedpriortoitsmarketing.
Themainpurposebehindtheseprocessesistostabilizethematerialfortransportand
storage,ensureitsfreenessfrom foreignmatter,unintentionaladulterantsandproper
careofitspharmaceuticalelegancetofacilitateitspresentationinamarketableform.
Post-harvestprocessingofMAPsmustbedesignedscientificallyandcarriedoutin
suchamannerthatthechemicalandmedicinalcontentsofmaterialarenotaffected
qualitativelyandquantitatively.Aprocessingisnotonlyimportantforobtainingaquality
herbalrawmaterialbutalsoforvalueadditioninit.
Value addition:Itis defined as the value/worth added to a productduring the
productionprocessi.e.differencebetweenwhattheproducingcompanypaidforits



inputsandthepriceitchargesforthefinishedproducts/goods.
Theterm ‘valueaddition’referstothesetofallthoseprocessestowhichacrudedrug
maybesubjectedinordertoenhanceitsmarketabilityandeconomicvalue.Value
addition is differentfrom industrialprocessing as value addition processes are
essentiallysimpleandpracticableatthelevelofcultivatororcollectorofmedicinaland
aromatic plants withoutinvolvementofmuch scientific skills and sophisticated
instruments/machinery.Propervalueadditionaddstothepharmaceuticaleleganceof
herbalraw material.Valueadditionalsoprovidesscopeforemploymentaswellas
incomegenerationatvillagelevel.

Followingprocessesofprocessingarecommonlycarriedoutafterharvestingmedicinal
plants.
1.Cleaning and washing:Cleaning and washing are particularly importantwhen
medicinallyimportantpartsareroots,rhizomesorotherundergroundparts.Themain
aim istoremoveadheringdirt.Insomecaseslikebrahmi(Bacopamonnieri),thewhole
herb iswashed byspraying waterunderpressure to remove dirt,soiland other
contaminatingmaterials.
2.Grading:Itclassifiestheproducebasedoncertainparameterswhichessentially
reflectthequality.Theseparametersaresize,length,thickness,colour,etc.Gradingcan
bedoneeithermanuallyorthroughmachines.Produceofsuperiorgradefetchesa
higherprice.
3.Peeling:Itoffersvalueadditionparticularlyincaseofthoseundergroundplantparts
inwhichbarkisdevoidofanymedicinalproperties.Peelingimpartselegancetothe
product.Safedmusli,shatavar,etc.areexampleswhichfetchhigherpriceinpeeled
form.Specialpeelersaredesignedtopeeltheparticularherb.
4.Drying:Itismostimportantoperationinprocessing.Itsmainaim istobringdownthe
moisturecontenttoitspharmacopoeiallyacceptablelevelandmakeitsafeagainst
enzymaticaswellasmicrobialdegradationtomaintainitsmedicinalqualityforalonger
period.Drying also reducesvolumeoftheproduce,facilitatesitspulverization or
grindingandthusisfavourableforitspackingandtransportation.
Followingarethemethodsofdrying:
(A)Naturaldrying:Itismostcommonlyusedmethodfordryingtheplantmaterialbut
itstimeconsuming.Itisoftwotypes;1.Directsundryingand2.Shadedrying.
i.Directsundrying:Thismethodispreferredwhenplantalkaloidsarestableathigher
temperatureandarenotphoto-sensitive.Differentplantpartslikeleaves,seeds,roots
andrhizomesarespreadinathinlayeroverapuccafloorfreefrom dustandanimals
directlyundersun.
ii.Shadedrying:Thismethodispreferredwhenplantalkaloidsaresusceptibleto
thermalandphotodegradation.Plantscontainingvolatileandessentialoilsaredried
undershadeoverapuccafloorfreefrom dustandventilated.Thismethodgenerally
retainstheoriginalcolourandaromaoftheplantmaterial.Solardryersaredesignedto
enhancedryingofplantmaterials.
(B)Artificialdrying:Itisadvisedfordryinglargescaleproduce.Itsmainadvantageis
rapid drying with bettercontrolofprocessvariablesand isweatherindependent.
However,itrequiresdifferentequipmentsfordryingvarioustypesofproduce.
i.Oven ortraydrying:Plantmaterialswhich contain non-volatileand heatstable



chemicalconstituentsaredriedbythismethod.Itisalsousedwhencertainenzymesin
theplantmaterialneedtobedeactivated.Hotairatdesiredtemperatureiscirculated
through the drierwhich evaporates the moisture.Driers ofdifferentdesigns and
capacitiesareavailableinmarket.
ii.Vacuum drying:Plantmaterialswhicharepronetodegradationofactivechemical
constituentsathighertemperature(>50ºC)aredriedbythismethod.Moistureis
removedfrom thematerialunderreducedpressureatafasterrate.
iii.Dehumidifyairdrying:Plantmaterialswhich contain volatileoilsare dried by
circulatingdehumidifiedambientairthroughtheplantmaterial.Thevapourpressure
differencebetweenairandplantmaterialremovesthemoisturefrom plantmaterial.
iv.Spraydrying:It isamethodofproducingadrypowderfrom aliquidorslurryby
rapidlydryingwithahotgas.Thisisthepreferredmethodofdryingofmanythermally-
sensitivematerialssuchasfoodsand pharmaceuticals.A consistentparticlesize
distributionisareasonforspraydryingsomeindustrialproductssuchascatalysts.Air
istheheated drying medium;however,iftheliquid isa flammablesolventsuch
as ethanol ortheproductisoxygen-sensitivethen nitrogen isused.Allspraydryersuse
sometypeof atomizer or spraynozzletodispersetheliquidorslurryintoacontrolled
dropsizespray.Thismethodismuchfasterandusedtoconcentrateordehydrateplant
constituentsinliquidform.Liquidaloegel,pectin,tannins,papayalatexextract,etc.are
driedtopowderform bythismethod.
5.Pulverizationorgrinding:Pulverizationofcrudedrugsoffersmanyadvantagesover
theirnaturalform.Itfacilitatespackagingandtransportation.Blendingofdifferent
herbstoproduceadrugcanalsobedonebygrinding.Differenttypeofgrindersviz.,
burrmill,hammermill,ballmill,rollermillofdifferentcapacitiesareusedtogrind
specificrawmaterial.Normalgrindingisnotrecommendedinherbscontainingvolatile
andthermodegradablecompounds.
Coldgrinding:Herbscontainingvolatileandthermodegradablecompoundsareground
bythisprocess.Theproducttemperaturebythismethoddoesnotincreaseandtheloss
ofvolatilearomainminimizedbygrindingincoldgrinding.e.g.grindingofturmeric.
6.Extraction:Extractionofprincipalcompoundsfrom herbsisoneoftheimportant
processes.During extraction,constituents are betterrecovered and utilized and
productsofuniform qualityareachieved.Differenttypeofextractiontechniquesare
useddependinguponthetypeofherbandtypeofcompoundtobeextracted.Some
extractionmethodsarediscussedbelow:

(a)Mechanicalextraction:Juices,oils,gelsofplantmaterialsareextractedusing
mechanicalprocess.

(b)Solventextractionanddistillation:Productionofvolatileoressentialoilsfrom
plantmaterialisobtainedbydistillationbyorganicsolventsandsteam.

(c)Supercriticalfluidextraction(SCFE):Theproductswhichareheatsensitiveare
extractedusingthistechnique.InSCFE,theuniquepropertyofgasaboveits
criticaltemperatureandpressureisusedtoextractorfractionateamixtureof
compounds.

7.Packaging:Properpacking ofdried,extracted,and processed materialis an
importantpostharvestoperation.Packagingmaterialistobeselecteddependingupon
thetpeofproducttobestored.Packingenhancesstoragelifeoftheproduct.Moisture
proofcontainers,polythenebags,jars,juteorplasticbags,tincontainers,glassbottles



etc.areusedasperconvenienceandneed.
8.Storage:Tomaintainthequalityofcrudedrugsduringstorageperiod,itmustbe
preservedproperly.Hightemperaturetendstoacceleratechemicaldecompositionand
microbialdecomposition.Therefore,herbsshouldbestoredincoolanddryplaces.
Specialcareshouldbetakentopreventlossduetoanimals,insects,wormsandmoulds.
Differenttypesofstorageare:

a.Ambientstorage:Hereproductsarestoredinambientconditionsoftemperature
andhumidity.Itshouldhaveproperventilation.

b.Coldstorage:Hereproductsarestoredinlowtemperatureconditions.
c.Modifiedatmosphericstorage:Inthistypeofstorage,theatmospherecontaining

oxygenwhichisresponsiblefordegradationofchemicalcompoundsischanged.
Thestorageatmosphereismodifiedandoxygenofstoragestructureis(store)is
replacedbynitrogenorCO2.
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