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Floriculture Association Nepal (FAN) was established with a view to assist the people
who were involved in the cultivation of ornamental plants in their backyards for the sheer
joy of it or for those people who had the vision of developing floriculture into a viable
enterprise. Various activities/programmes were conducted in the past and are also being
conducted currently by FAN to provide information and professional know-how concern-
ing floriculture to the interested person or entrepreneurs. One of the programmes which is
being organized on regular basis is the annual Floriculture Trade Fair. This year also FAN
is organizing Floriculture Trade Fair 2055 ( Chaitra 25, 26, 27, 28 -2055). It has been
observed that the trade fairs have been quite effective in arousing public awareness to-
wards raising ornamental plants for their own consumption or for trade. It is hoped that the
exhibits and the products on the various stalls of this Floriculture Trade Fair will give joy
for the onlookers and will also decorate many homes and this Souvenir Magazine may be
helpful to provide additional information concerning floriculture.

Floriculture Association Nepal appreciates very much the support provided by Agro
Enterprise Center for organizing this trade fair including the trade fairs in the past. The
Floriculture Trade Fair 2055 Organizing Committee is also very grateful to all the mem-
bers of FAN for their valuable suggestions, support and participation in this trade fair.

Shantosh Bickram Shah

Chairman
Organizing Committee
Floriculture Trade Fair 2055




Edstorial

Dear readers,

It is a great pleasure to present you our souvenir magazine pub-
lished on the occasion of Floriculture Trade Fair (Chaitra 25-28,
2055) organized by FAN.

This souvenir magazine comprises articals on orchids, gladiolii,
cactus, dry flowers, bulbs etc. Thus, it is an attempt to provide
information on different aspects of floriculture and we hope it may
be useful to general people as well as entrepreneurs.

We would like to express our deep gratitude to contributors
who helped with their valuable articals to make this magazine
possible. We would also like to thank FAN members and others
for helping to make this publication successful. However, the views
expressed by contributing writers do not necesarily represent the
view of FAN.

Lastly, we wish you all a happy and pleasant reading. We
expect your comments and suggestions for future.
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President Suresh Bhakta Shrestha receiving "Prabal Gorkha Dakshin Bahu" from
His Majesty the King

Training on "Gladiolus Cut-Flower and Bulb Production to Export. "
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Post Harvest Physiology and the
Handling of Cut Flowers

Dr. Gopi Upreti

Introduction

Without flowers the world would not have been as beautiful and charming as it is today. They are,
indeed, the unique creation of nature. The exquisite beauty, brilliance of colors, remarkable range of sizes,
manifold shapes, variation in the form and texture and their attractive habitats have aroused the highest
admiration and curiosity among the flower lovers and the horticulturists all over the world from the dawn of
civilization. Man has developed a high level of aesthetic capacity to appreciate the beauty and charm of
these unique creation of nature and have used them to beautify the home and the work environment for the
development and the exploitation of his/her creative productive potential in modern times.

Flower is a unique organ compared with seed and fruit. Unlike seed or fruit, which is a single morpho-
logical unit, a flower or inflorescence is composed of many morphological units such as sepals, petals,
androcium, gynoecium, stem and often leaves. Each of these morphologically and physiologically complex
units interact with each other, making the flower a more complex organ than other plant organs. The inter-
action between flowers, stems and leaves (e.g., movement of sugar from leaves to flower) influences the
water balance and post-harvest quality of flowers. Special care is, thus, needed in the development and post-
harvest handling of the cut flowers.

Fundamental principle

All cut flowers are actively respiring living entities. Once they are detached from the mother plant, they
are also deprived from the continuous supply of the food materials of food reserves. In other words, they are
separated from the food producing mechanism of the plant.

The harvested flowers have to depend on the food and water reserves they have accumulated during
growth to maintain their physiological processes. When the food and the water reserves are diminished,
then the deteriorative processes commence and also become susceptible to microbial attacks. Food reserves
are depleted by degradative processes and respiration while water reserve is lost by transpiration. Such
decrease in food and water reserves is reflected by shriveling, many chemical changes and textural modifi-
cation such as softening, loss of freshness and rotting of the cut flowers. Therefore, post-harvest operations
of cut flowers right from harvesting to marketing must be based on this understanding in order to maintain
the freshness and the quality of the cut flowers.

Two distinct phases of the physiology have been identified in flowers in view of their post-harvest
handling: (a) the stage of bud growth and development of flower to full opening, and (b) the stage of
maturation, senescence and wilting. The extension of the vase life of cut flowers actually involves the
coordination of two processes, the promotion of growth in the first phase, and the retardation of senescence
in the second phase.

Post Harvest Handling and Loss Reduction of Cut-Flowers

Improved post harvest handling of cut-flowers to maintain high quality production has dominated the
marketing of cut flowers all over the world. A number of treatments, producers and loss reduction technolo-
gies have been utilized to reduce shrinkage loss in cut flowers. Some of the important treatments and the
techniques widely used in the reduction of post-harvest loss of cut flowers are discussed for the benefit of
the potential growers, retailers and the consumers.
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Selection of Species/Cultivar for Quality

Wide variations have been noted among the species of crop and among the cultivars within the species of
flowers in regard to their longevity or keeping quality. Cultivars of roses and gerbera differ significantly in
their sensitivity to "bent neck", a disorder of cut roses in which the water needs of the foliage and the flower are
provided at the expense of the relatively soft stem tissue just below the flower. It is important that growers have
some knowledge about the keeping quality of the cultivars, they are growing for cut-flower production.

Harvest Maturity
The correct harvest maturity of flowers grown for cut-flower purposes depends upon a number of fac-
tors the species, cultivar, crop duration and the type of the handling operation in the marketing processes.
The travel distance to markets, very important consideration, greatly influences the stage of the harvest of
the flowers. Usually, the bud stage harvested carnation and roses are less susceptible to damage by ethylene.
The early harvested flowers generally assure full opening and develop good quality in the vase. Cut flowers
harvested in the bud stage are easier to handle, less susceptible to detrimental environmental conditions like
high temperature and ethylene; however, roses and gerbera harvested at too immature stage will not open
and will be subjected to bent neck phenomenon. Some flowers can be harvested in their bud stage and
opened with specific *bud opening' chemical solution. Usually harvesting flowers in bud stage results in the
following advantages:
* Itreduces the sensitivity of flowers to drastic conditions and ethylene during handling and marketing
* It saves space during packing, storage and transportation - It extends the vase life of flower
* Itimproves the opening, size, color and the longevity of cut-flowers; especially those grown under
poor light or high temperature conditions
* It minimizes the hazard of damage to field-grown flowers by adverse external conditions like hails,
storms, extreme temperature and by disease and pests.

Preshipping Treatments with Chemicals and Floral Preservatives

Chemical treatments are widely used to treat the harvested flowers before shipping or transporting to the
markets. The most commonly used are the types of silverthiosulfate (STS) solution to control the disorder
related to Ethylene. Silver ions have antagonizing properties to Ethylene. Silver ions in the form of Thiosul-
fate complex move rapidly through the stems and into the flowers, thus, minimizing the post-harvest losses
of cut flowers by extending their longevity. Many growers of cut flowers have widely adopted this new
technology.

Other chemical substances such as growth regulators, senescence retardants, antioxidants and pulsing
solutions are also being used as preshipping treatments. The cytokinins, citrates and pulsing solutions may
be used as a post-harvest dip or spray or floral preservatives. Citric acid could alone be used in water to
inhibit the microbial growth. .This helps to maintain the freshness of flowers by increasing the uptake of
water and to preserve the quality of the flowers.

Packaging Techniques

The packaging of the flowers is another important post-harvest operation. The packaging method and
techniques for flowers depend upon the type of crop, species, cultivars, the transportation mode and the
marketing distance. Roses and carnations are sold in bunches of 25 or 12, while gtadioli, snapdragons, irises
and daffodils ~ are generally marketed in bunches of 10. The flowers are normally covered with clear plastic
and the stem ends are tied together with plastic/rubber bands.

Only precooled floral products are packaged and the products are not allowed to come in contact with
the container (corrugated boxes). It is known that the plant tissue in direct contact with containers will have
greater fluctuation in temperature, and in consequences are more susceptible to physical damage or injury
during transportation.
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Precooling and low temperature storage

The management of appropriate temperature during transport and handling of flowers is a key factor in
floral business. Precoolong is done to remove the fieid heat from the flowers by subjecting to them to low
temperature storage for 2-3 hours. Usually flowers are kept in low temperature 2-3 °C in a mechanically
refrigerated storage houses for 1-2 hours before they are ready to be transported to the market. Each type of
the flower may have its own optimum storage temperature.

Chain of Life Concept in Post-Harvest Handling of Cut-Flowers

The "Chain of Life" is a concept developed and sponsored by the society of American Florists (SAF) to
reduce post-harvest shrinkage in floriculture industry. It involves the application of improved loss-reduc-
tion technologies in growing, harvesting, storing, marketing of floral products as well as educating the
consumers on handling of these products. The beauty of this concept is that it integrates the grower, the
wholesalers, the retailers and the consumers into one single chain of events while handling the flori-prod-
ucts. The main goal of this concept is to ensure the consumers with the freshest and the best quality flowers
and floral products.

The concept is based on the information of post-harvest physiology of the flowers and other floral
products gathered through research by the scientists and the industry personnel. If this concept is properly
applied, it will benefit every segment of floral industry and increase consumer satisfaction. The major
objectives of Chain of Life' concept are:

* Reduce shrinkage and increase growers profit without affecting the consumer

* Offer the consumers with the best possible quality floral products at lower cost - Promote new sales

or popularize new product and

* Provide the grower, the wholesaler or the retailer with a detailed marketing kit containing informa-

tion on care and handling of floral products.

Chain of Life Steps

There are six steps which guarantee longer lasting flowers and are required to be followed by any person
using the "Chain of Life’ concept. These include: Refrigeration, Use of floral preservative, Use of high
quality water, Sanitation, Temperature management during transport, Recutting of stems and Care
and handling of flowers at home (consumer information)

Refrigeration (low temperature storage)

Temperature is the most important factor affecting the quality of flower crops. The growing temperature
as well as the post-harvest temperatures are important in conserving the food reserves like sugars and starches.
The effect of low temperature storage Refrigeration

Temperature is the most important factor affecting the quality of flower crops. The growing temperature
as well as the post-harvest temperatures are important in conserving the food reserves like sugars and starches.
The effect of low temperature storage on the flower longevity and quality is very dramatic because of the
fact that the Q,° (defined as the effect of a 10 °C rise on the rate of a metabolic process) for biological
processes such as respiration is very high. [t means that for every 10 °C changes in temperature the rate of
process changes by a factor of 2 or more. Therefore, when the temperature of the product is reduced to that
of the refrigerator then the rate of respiration and other related processes that bring about deterioration of
flower quality is drastically reduced. This reduction in the rate of processes (respiration) is reflected in an
improvement of flower quality and longevity.

Besides its direct effects on the rate of different biological processes in cut flowers, low temperature
affects the metabolic and physical activities of pests and diseases. This also results in the improvement of
quality and the post-harvest loss. Another important process that can affect the quality of flowers is the
ethylene biosynthesis As with respiration, rate of ethylene production is also greatly reduced at lower stor-

5
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age temperature which in turn increases the post-harvest lasting quality of the flowers. For example, an
increase in temperature from 2 °C to 21 °C can elevate the effects of ethylene by nearly 1000 times in
carnation flowers.

Relative humidity is another factor affecting the lasting quality of cut flowers. Higher relative humidity
is generally associated with better performance and longer lasting quality in several flower crops. The rate
of transpiration is drastically reduced at higher relative humidity. Irrespective of storage temperatures, the
flowers held under high relative humidity lose very little water through transpiration causing no appreciable
loss in subsequent lasting quality.

Use of Floral Preservatives

Preservative alone can at least double the longevity of cut flowers. They are useful when used at every
stage of the marketing channel. The cost of the preservatives is nominal but the benefits realized are great. An
ideal preservative solution must contain an energy source (sucrose or sugar) and chemicals having germicidal
effects such as 8-Hydroxy-Quinoline-Citrate (8§ HQC). Now a days, most preservative solutions that are com-
mercially available contain sucrose (1-4 %) and 8 HQS (50-200 ppm) and some other constituents.

The effectiveness of the preservative solution is influenced by the water quality, fluoride levels in water,
pretreatment of flower before placing them in preservative solutions, depth of the stem submersion in pre-
servative solution, recutting of stem, duration of the treatment, prevailing temperature, and the concentra-
tion of the preservative solution used. When stems are impregnated with silver nitrate the stems should not
be re-cut before placing them in the preservative solution. In other cases, re-cutting the stems just before
transferring them to preservative solution is beneficial. In general, the depth of stem submersion does not
affect the uptake of the solution by the flower in most cases as long as the solution covers the cut-end.
However, in the case of gladiolus spikes, submersion of stems to 7.5 cm was adequate.

Use of High quality Water

It has been recommended to use the deionized (DI), or distilled water for making preservative solutions
because water quality affects the lasting quality of cut flowers. The flowers last only for a short period in
saline water or water with high fluoride level (above 1.0 ppm). For example, carnation stored in distilled
water can last up to 10 days as compared to 5 days stored in tap water. Likewise, the roses can last up to 9
days in distilled water as compared to only 5 days in preservative solution made in tap water. Ideally, the
water used for floral preservative solution should have less than 200 ppm of total dissolved solids.

Phytosanitation

The importance of phyto-sanitation in maintaining the quality of flowers can not be overemphasized.
Routine sanitation and maintenance by proper cleaning of buckets, refrigerators and any other equipment and
the area where the flowers are kept is an absolute necessity. This will prevent the growth of the disease causing
organisms or insect pests. There are several fungi that produce ethylene and drastically reduce the quality of
floral products at all stages. Probably, the most important post-harvest pathogenic fungus in most cut-flower
crops is the Botrytis. It can grow under all temperature during production and post-harvest storage where high
relative humidity is very common. This fungus can produce substantial amount of ethylene to render the
product unassailable. Routine sanitation programs can remove most of the disease and pest problems both in
production areas and storage. The storage area should be disinfected and cleaned at regular intervals.

Temperature Management during Transfer Points

Maintaining proper temperature and relative humidity during transportation ensures delivering the floral
products to the retailers and the consumers in the best possible condition. Some of the critical points where
there is a greater chance of exposure of lower to high temperature are at the loading site, in transit, and in
retail shops. Although it is difficult to have full control over the product or the condition at these points, if
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proper precautions are taken during packing, some of the problems arising during transportation can be
minimized.

The mode of transportation influences the quality of product to a considerable extent. Ideally, the trans-
portation mode should mimic good storage facilities with adequate temperature and humidity controls. The
quality of the packaging materials used also affects the temperature conditions in the box and the quality of
the product. The packing boxes should be provided with adequate insulation and provision for air circula-
tion to protect the flowers from low temperature during winter and high heat build up inside the boxes
during summer.

Recutting the Stems

Recutting the stems that are not pretreated with silver compounds before placing them in preservative
solution has given dramatic results in certain flower crops. It promotes rehydration of stems, speeds up
flower opening and quickly revives wilted flowers and increases the lasting quality of the cut flowers. In
roses recutting of stems in water helps in unbending of bent-neck flowers, improves water uptake by pe-
duncle and improves keeping quality.

Consumer Care Information

Providing the consumer with care and handling information not only helps the consumer to realize the
maximum enjoyment from the product but also helps to build goodwill from the consumer which is very
important for the success of the industry. The care and handling information can be provided in the form of
care tags hung to every plant that is sold. It is the responsibility of the grower to provide consumer with care
tags. From the consumer point of view, the care tags are very helpful in educating them. They can get the
most recent information that are necessary to extend the life of cut flowers or potted-plants. The information
on watering, light and temperature requirements, pest and disease control, nutrition and the most ideal
location in home for display can be given in brief.
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FLORA OF NEPAL

Shantosh Bickram Shah

Introduction

In Latin vocabulary the goddess of flower is known as Flora but in scientific terminology flora is a
descriptive list of all plant life of a given place or time with keys for the identification of such plant species.
As a resource inventory of a country's natural endowment of plants the flora should cover all the plant
specimens both vascular and non-vascular. Flora of Nepal is the list of all types of plants that are found
within the boundary of the country. The plants of Nepal was scientifically first collected and studied by
Buchanan & Hamilton in 1802-1803 AD, since then many botanical expeditions have been organized, such
expeditions became more extensive and intensive after 1951 AD when Nepal opened her border to foreign
investigators. In Nepal the work for the preparation of Nepal Flora was started when the Department of
Plant Resources (previously department of Medicinal Plants) HMG Nepal was established in late fifties.

Floral wealth of Nepal

Nepal is uniquely positioned in the world map with 6 phytogeographical provinces, 10 bioclimatic
zones and 75 vegetation types. The country is unproportionately rich in terms of floral diversity as com-
pared to its size. Its share of world's land area is no more than 0.1 percent while the share of flowering plant
species amounts to over 2 percent. All together 7183 species of plants have been identified in Nepal out of
which 28 species are of gymnosperms (conifers), 5160 species are of angiosperms (flowering plants), 380
species are of ferns and fern allies, 463 species are of mosses, 465 species are of lichens and 687 species are
of algae (Biodiversity Profile Project, Nepal 1995). About five percent of the flowering plants, i.e. about
250 species are endemic to Nepal.

Many Nepalese people use wild plants for food supplements, medicines, chemicals, fiber, clothing,
structural materials, energy and the plant materials, energy and plant materials are the largest source of
livestock nutrients. The categories of plants, which are known as medicinal and aromatic plants are very
important to the economy of rural Nepal, especially in the hilly regions of the country. Around 13000 tons
of medicinal plants (as non timber forest products) at a value of around US $ 8.6 million are traded annually
to India (D. M. Edward's 1996).

Plant Collection

Some information concerning Nepalese plants is available in old herbal literatures such as Chandra
Nighanlu, which is associated with Ayurved. Scientific information about the plant specimens of Nepal was
first documented by Buchanen Hamilton in An account of the Kingdom of Nepal (1819) followed by N.
Wallich's Tentamen Florae Nepalensis (1825). A more complete treatment on Nepalese plants is found in J.
D. Hooker's Flora of British India published between 1872 to 1897. Other important works on flora of Nepal
are of [. H. Burkhill (1910), H. Kihara (1955), S. Kitamura (1955-1957), H. Hara (1966-1982), Ohba et al
(1988-1991), and Koba et at (1994).

An Enumeration of Flowering Plants of Nepal (three volumes) a treatise prepared by Hara et al for
British Museum (Natural History) between 1978 to 1982 was the outcome of collaboration between Depart-
ment of Plant Resources, HMG Nepal with international scientists. Many Nepalese botanists have contrib-
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uted in the preparation of Flora of Nepal amongst them are Dhwoj et al (1927-1931), S.B. Malla (1959-
1969), T.B. Shrestha (1960-1971), S.B. Rajbhandari (1962-1969), P. R. Shakya (1963-1981), M.S. Bistha
(1964-1992), M. N. Subedi (1991) to name some of them. The collection and identification of plants in he
country by Nepalese as well as foreign scientist is still continuing.

Plant Specimens

Various botanical expeditions, Nepalese as well as foreign, have covered most parts of Nepal. The major
herbaria that house Nepalese plant specimens are Kathmandu Herbarium, the British Museum UK., the
Kew Herbarium U.K., University of Tokya Herbarium, the Smithsonian Herbarium USA, University of
Grenoble Herbarium France, and the Edinburgh Herbarium U.K. It is estimated that the British Museum
houses over 40,000 Nepalese plant specimens accumulated since 1802, the University of Tokyo Herbarium
has about 10,000 specimens collected during the period from 1963 to 1993 and the Kathmandu Herbarium
houses around 150,000 specimens accumulated from 1961 to date.

Flora of Nepal Project

Over 90 percent of Nepal is rural and there is age old tradition and culture of using wild plants for
medicine, food, fodder, fiber and as main source of energy (fuel wood). To conserve and for sustainable
utilization of these plant resources scientific information on these plant resources is needed. Flora of Nepal
is thus needed as a tool to understand, maintain and rationally utilize plant resources of Nepal, the Flora will
help in identifying indigenous resources of plants for afforestation, horticultural and floricultural develop-
ments, for medicinal substances and above all for genetic improvements. It is estimated that about 7000
species of vascular plants and about the same number of other lower plants have to be properly identified
and described in Nepal.

The plant specimens in Nepal have been collected since 1802 and the specimens have been housed in
various herbaria in many countries and the scientific information about the plants of Nepal though extensive
is scattered over many publications. The Department of Plant Resources HMG Nepal and the Tribhuban
University Nepal are at present engaged in preparing the Flora of Nepal in totality by participating in the
implementation of Flora of Nepal Implementation Project. Collaborations from various national and inter-
national institutions have also been assured.

The Flora of Nepal Project has been established in the Department of Plant Resources HMG Nepal since
1998. The Project envisages to accomplish the Flora in a period of 10 years and the Flora will be published
in 16 volumes (10 volumes of flowering plants and 6 volumes of non flowering plants). Though the prepa-
ration of the Flora of a country is a never ending process it is hoped that the major task of the Flora will be
accomplished by the Flora of Nepal Implementation Project and valuable information on the indigenous
plant resources of Nepal will be made available for the benefit of the people.

Conclusion

Flora of Nepal is a common heritage for all the people of Nepal and even for the people of the world. The
Flora of Nepal is significant, not only for the botanist, but is significant too for all the people who use, who
admire or even who look at it or who see it. In a country like Nepal most of the plants are used by people or
by livestock in their day to day life and many plants have significance in terms of medicine and otherwise.
Therefore the Flora of Nepal should not be only constructed on a taxonomic basis but must include, as far as
possible, all the knowledge on the plant viz. its ecology as well as its uses.
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Primula Denticulate Sm
"a wild attraction to the garden"

Kuber Jung Malla

Wild plants have great importance in floriculture and Gardening. Most of the present day cut flower
varieties of plants have been developed from wild plants. Roses and Gladiolii are the best examples. Primu-
las also have been developed from wild varieties as a result at present different spices of primulas are on
cultivation practice, these are as follows: P. auricula, P. bessiana, P. bellegana, P. Capitata, P. Cortucoides,
P. malacoides, P. japonica, P. fexinosa, P. frondosa, P. marginate, P. minima, P. obcanica, P. polygantha,
P. pulverulenta, P. rosea, P. sieboldii, P. sikkimensis, P. vietchii and P. velgaris. Among them P. malacoides,
P. obconica, P. polygantha and P. vulgaris are commonly used as best pot plants.

The name Primula is derived from the
Latin word "Primus" which means the first and
refers to the first or early flowing plant in
spring. In Nepal about 50 species of primulas
have been estimated to be found growing wild.
Among them, some have very attractive flow-
ers with excellent ornamental values one of |
the attractive species is Primula denticulata.
P. Denticulata also known as drum stick
primula is said to be the commonest Hima-
layan primula. Its range of distribution is from
Afganistan, Kashmir to South East Tibet and
Bhutan including Nepal. It is found growjing
commonly between 7000-13000 ft altitude. It
bears purplish to mauvish blue flowers in com-
pact globular heads borne on long stout and
leafless flowering stem or scape. Leaves are
arranged in basal cluster or rosette. This is a
perennial herbaceous plant although leaves die |
completely during winter and sprout again in
spring.

Cultivation practice

Due to its attractive and beautiful flowers
appearing in spring from March-May this spe-
cies is in common cultivation practice in Eu-
ropcan countries. Other varieties of P.
denticulata grown as garden plants are alba
(white flowers), Bengal rose (rose pink flow-
ers). Crimson Emperor (Crimson red flower). §
Hay's variety (deep purple flushed with crim-

11



Floriculture Trade Fair 2055

son), Prcchardi Ruby (depest red farm), Purple beauty (rich purple and mauve), Spring maid (dusty pink),
and tayler's voilet (Royal purple colour).

Soil Condition

As this specials grows wild in broad leaf forest, it demands humans rich soil and moist condition. So the
suitable soil condition for this species is abundance of humans and shady corner of the garden for their roots
to be kept mostly in moist condition. Decayed waste materials from the garden compost heap or decom-
posed leaves may be the best for this purpose.

Propagation

The propagation of this species is done in following ways.

a) From seeds :
As seeds after maturation fall on the ground and germinate naturally, the best way to propagate this
species is to grow 'from seeds.
Seeds should be gathered as soon as they ripe, just when the capsules are on the point of opening.
This will be about a month after the blooms have dried away. The seeds should be sown soon after
they have been collected and dried.
The plantlets should be transplanted to pots after one month of germination. These plants give flow-
ers after one vear.

b) Root Division:
Some old plants are divided by splitting their roots to get more plants. This is done before sprouting.

¢) Offsets
Rooted offsets, which form around the main crown can be detached and replanted. This practice is
done in Oct/Nov.

Other Uses

The flowers are said to be eaten in salad and the powder of the roots to be used in killing Leeches.
_Primula dinticulata although is commonly found in mid mountain areas of Nepal, no cultivation practice
has been done vet in this country plant no doubt will be the great pride and a new attraction to the Nepalese
garden if it is introduced. Let us begin the practice of growing indigenous plants of the country.

Reference :

1.

Ly 12

Catalogue of Nepalese Vascular Plants, 1976, Department of Medicinal Plants, Thapathali, Kathmandu,
Nepal.

Flowers of the Himalaya, 1992, O. polumin & Adam Stainton.

Pears Eneyclopaedia of Gardening, flowers, Trees and shrubs, 1975, Published by May Flower Books
Ltd. Frogmore, St. Albans Herts A22 2NF,

4. The Encyclopedia of Garden Plants, 1984, Marshall Cavendish Books Ltd. . London.

The Standard cyclepedia of Harticeulture Vol. 11 1935, The Macmillan Company London.
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LANDSCAPE GARDENING -
DESIGN PRINCIPLE

Anup Rai

Urbanization during the past several decades has initiated intent interest in most of the well to do city
dwellers for conservation of nature in the form of lanscape gardening. In fact, landscape gardening is a
science as well as an art to develop the open spaces of public buildings, campuses, industrial areas, hotels,
residences etc. For meeting this end, skills from disciplines such as civil engineering, architecture, horticul-
ture, bioengineering, geology, environmental science and the social sciences are used. Although, a land-
scape is basically designed to please the eyes, other necessary elements are added as per the requirement of
specific location and its activities.

Basic principles of landscape designs are unity, balance, accent, focalization, scale, proportion, har-
mony and rythum. A landscape architect of a designer tries to employ these principles to compose civil
structures, open areas, plants etc. and thereby develop into a pleasing landscape.

Unity is nothing but simplicity. All the different components are arranged skillfully so that it appears as
a single unit. Though the design may appear pleasant and unique from different angles there should be a
wholistic approach in theme. Particular group of plants with specific texture and color used in the landscape
should have a relation to the other groups so that a pattern of some form is developed. Roads, walkways,
chautaras, patties etc. should be in functional positions and planting should not be done which will eventu-
ally compete with the main structure itself.

Landscape designs may be formal or informal. A formal garden is generally symmetrical with arches,
pergolas, trellis etc. An informal garden, obviously, is not symmetrical rather it tries to imitate nature with
irregular boarders, flower beds, lawns, walkways, natural looking ponds, waterfalls and rockeries. In sym-
metrical type, there is an evident balance whereas in asymmetrical type, a visual equilibrium is maintained
with the use of plants and other components between an immaginary axis.

Accent provides distinction. Lack of accent in a garden makes it dull and uninteresting. Use of water,
lighting, contrasting colors, specimen plants etc. provide accent to landscape.

Focalization is the main attrection of the visitor. Objects such as fountain, statue, pool, a group of
colorful annuals etc. serve as a focal point of the landscape. People seem to flock to the point for photo-
graphs at such spots.

Relative size of plants and other objects is the scale. Walkways, sitting places chautaras in a public
places need to be comparatively bigger while in small residencial gardens, large plants with heavy leaf or
flower would be out of place.

Proportion is the interrelationship if the size of a block to the other. The designer has to keep in mind the
size of the different conponents of the landscape in relation to each other so that the viewer has a pleasing
experience.

Composition of all objects used in the landscape should have a visual relationship. Something like a
painter mixing colors to give a soothing experience to the viewer. And finally rhythm is the use of elements
in regular intervals so that trees, colors or other patterns used in the design give a rhythmic feeling and help
to contribute a stimulating experience to any visitor.

While planning a landscape design one should take into account the type of ground cover in case to case
situation. Sometimes natural wooded areas or rock areas are left untouched. However, most of the traffic
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areas has to be covered with something. Depending on the traffic, the materials may be choosen. Local
materials such as stone pebbles, bricks, flagstones, wooden planks, logs ctc. can be used. Cost, durability
and maintainance are some of the important factors one should take into consideration while planning a
landscape.

Choosing a specimen tree or shrub, its appropriate place and beauty is important so is the placing and
size of benches, steps, wooden decks, stone lanterns etc. Undesirable elements such as big walls, garbage
areas can be concealed with the help of ceepers or tall‘hedges while small hedges can serve to direct traffic.
A lawn in a garden is a must but it invariably needs a lot of maintaince and care.

Once the design is done and implimented, it takes a couple of seasons for plants to really become healthy
and robust. Lush green foliage and range of colors in the following years come as a reward to be enjoyed by
every visitor.

References:
Edmond, J.B. et al: 1994 Fundamentals of Horticulture Tata McGraw-Hill Publishing Company Limited
Rao, K. M.: 1991 Textbook of Horticulture Macmillan India Limited
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LAWNS

Pabitra Shrestha, The Standard Nursery

Lawn has been considered as one of the essential part of a garden. Everyone likes to have green turf
around the house as it sets the greenery in the garden. A lawn has many virtues. color, texture and feel of
grass pleases the senses, Grass cools and freshens the air, traps dust and reduces glare. A neatly clipped and
trimmed grass lawn lends a consistency and order to the landscape. There is no other alternative for more
versatile outdoor surface than a lawn. Lawn is relatively inexpensive, clean and safe for outdoor activities
than what people have in mind. No other ground cover posses these combinations of utility and beauty.

A concept of lawn has not been very long in Nepal. Though the people wish for good garden people still
lack a good lawn, an essential part in their garden. In fact, the concept has been coming up among the
people and landscapers.

Methods of making lawn,
There are mainly three methods of making lawn.

1. By sowing seed:

Establishing lawn through seeds is one of the best method currently used all over the world. This method
is comparatively cheap and required very few amount of labour. There are some advantages of this method
which we can point out as follows:

A) This method has very fast establishing habit. Depending upon seeds variety, seeds will germinate

within ten to fifteen days and gets green by two months time.

B) By seeds lawn can be made any time of year except monsoon. one do not need to wait for particular
season.

C) Tt is less expensive than other method.

D) One of the easiest method.

E) Low labor.

F) Can make lawn green throughout out the year. There are grass seeds for two season, for summer(warm)
and winter (cool). We can blend both type of seeds and sow them at the same time which keeps grass
green all round the year.

G) Wide range of selection for different purposes. Turf grass for different purposes such as football
ground, golf courses, low maintenance, protecting against soil erosion etc., different grass seeds are
casily available for each different purposes.

Similarly some disadvantages as follows:

The preparation of the seed bed must be thorough - weed removal is very important. The seedlings are at
risk from all sorts of problems - bad weather, birds, disease and so on. Until grass has covered the surface
there is always the risk of weed colonisation. A period of six months should be elapse after sowing before
the lawn is ready for normal use.

2. By plantation:

It is the traditional method which has been practiced so far in Kathmandu for making lawns. It is one of
the expensive and time consuming methods of all. Not all type of grasses is suitable for making lawn by this
method. This is mainly suitable for the grasses which are runner type. e.g. Bermuda, St. Augustine, etc.
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3. By laying sod:

This method is the fastest and easiest method available, however the most expensive one. Sods of grass
is laid in the ground as carpet. This methods gives quick results however it may not be practical in most of
the situation in Nepal.

Lawn care and Maintenance tips:

Mow regularly.

Water (regularly) before the grass turns brown.

Trim the edge.

Feed with a nitrogen rich fertilizer in spring or early summer.
Rake during the spring and again in the autumn.

Kill worms when casts appear.

Kill weeds and moss when appear.

Aerate the lawn.

Top dress the lawn.

Feed with a balanced fertilizer in autumn.

Brush the surface regularly.

Tackle brown patches as soon as possible.

Jhamshikhel, Lalitpur
Tel : 535176

Kamalpokhari, Kathmandu
Tel : 252265 (O)

"-—--.o-.toot-oooooﬂh
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Floral Craft for Fun and Business

J. C. Bhutani, Ph.D.

It is a natural instinct in all human beings to love flowers. Flowers remain fresh only for a short period
whether they are on the plant or when cut and kept in the holding solution. If these flowers are dried or
dehyvdrated, they keep their fresh look for several years if proper care is taken. When the flowers are press-
dried, these can be utilized for making some beautiful items of Floral craft such as Greeting cards, floral
designs and landscapes etc. Which can be framed and kept in the drawing rooms for decoration. In this way,
these beautiful creations of nature are freed the bondage of seasons and can be used for Floral craft purpose.

Press-drying of flowers and leaves :

After plucking the flowers and leaves from plants, these are placed between the folds of newspaper or
blotting sheets in such a way so that there is some space between the flowers or leaves. These sheets are kept
one over the other and corrugated boards of the same size are placed in between the folded sheets so as to
afford space to allow water vapour to escape. Finally the whole bundle or stack is placed in the plant-press
or two wooden frames which are tightened with the help of strong straps. The plant material is kept in
pressed condition for 24 hours. Then it is again placed in the electrical oven for 24 hours at 40-45°C. Most
of the flowers and leaves dry in this way but some of the flowers and leaves which are succulent in nature
may take more time to dry. The dried flowers and leaves are taken out and stored either in plastic containers

at a dry place or in desiccators. These can be used at any time for making fforal crart recrms cithor for
presenting or for selling to make it a business.

Flowers of many kinds such as Ixora, Mussaenda, pansy, Pentas, Lantana. Verbena, Candytuft. Lark-
spur, Statice, Chrysathemum, rose, Euphorbia. Sambucus etc., and leaves of Thuja (Morpankhi), Taxodium,
Haematoxylon; Grevillea (Silver oak), Rose, different types of fems, Casurina. grasses etc. can be press-
dried for floral craft purpose.

Making of Greeting cards and other types of cards and other such items :

Greeting cards, get well cards and cards for other festive occasions are popular throughout the world and
are in great demand in our country and abroad. Cards made by embossing dried flowers and leaves in artistic
manners have an appeal of their own. These cards are liked by all and fetch more price than the cards usually
available in the market.

Materials required :

Ivory card paper or such type of paper, Velvet paper of different colours for background, Adhesive such
as synthetic resin adhesive as Fevicol etc. or Quickfix, Soft hair brush. a needle (large), Scissors, Blade,
Forceps. Trimmer, Glass table-top. Dried flowers and leaves and Envelopes.

Method :

Trim the cards of the required size from the card-sheet or get them cut from the press. Trim the velvet
paper according to the size of the card so that a margin is left all around after pasting it on the card. Paste the
velvet paper on the card and keep them under the glass table-top for a few minutes to dry.

Arrange the dried flowers and leaves on the velvet of the card in such a way so that it makes a good
artistic design or draw a rough sketch on any paper keeping in mind the flowers and leaves available. Then,
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according to the conceived design start making the card. Lift flowers and leaves, one by one with forceps
and apply adhesive to the under surfaces directly from the mouth of the adhesive tube or with the help of
finger tip Stick them on the velvet background according to the preconceived design. As far as possible, the
adhesive should be used sparingly so that when pressed, it does not come out of the flowers and leaves.
Gently press the floral material with finger tips and any extra adhesive pressed out should be allowed to dry
and later scrapped out carefully.

The card is again placed under the glass table-top for about half an hour, after which it should be stored
in the dark-away from moisture and dust.

The matter for wishing can either be got printed before sticking flowers and leaves or it can be written
artistically with hand.

Using this technique, one can make several other articles such as floral designs, wall hangings, land-
scapes, calenders etc., by embossing the press dried flowers and leaves in an artistic manner on different
backgrounds ranging from white or coloured art and velvet paper to silk and linen. The pictures thus made
can then be framed in the same manner as photographs and paintings. Such articles should be kept indoors,
away from direct sunlight to prevent early fading of colours.

Thus, you can have fun with dry flowers and leaves making your artistic instinct a creation for
keeping yourself and others happy or you can also earn and get yourself self-employed by making
greeting cards and selling them in the market.
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|? 'Flowers"
Certainly the most beautiful gift of the nature we can offer to you.

Life has many colours so does a Flower.
So, why not make it a part of your life and let it blossom right into
the heart ? Let us share every happy moment of life together.

Remember us for :

= Cut flowers, gladiolus, roses, zerberas, liliums, carnation, tube roses, and many more.
» Different varities of carpet grasses for lawn.

+ Extensive varities of indoor and out-door plants.

( ‘ H AM ELI "The Flowers and the Plants”
Pulchowk, Lalitpur (Near St. Mary's School), Tel : 521199

Contact Person : Kishore Pradhan
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NEPAL BIOTECH NURSERY

BIOTECHNOLOGY WITH SIMPLE SOLUTIONS

HIMALAYAN ORCHIDS - SUBCULTURING CONTRACTS
* ORNAMENTAL PLANTS AND FLOWERS

GPO Box 3190 Chhyasikot, Bhainsepati, Lalitpur, Nepal
Tel : 977-1-271073, Fax : 977-1-525417

We Offer :
Orchids/Orchid Seedlings/Cut
Flowers

Indoor and Outdoor Plants
Grasses/Bulbs/Trees etc.

Soft landscaping and Garden
Design of Office complex,
Residencial and Business
Houses
Bioengineering/slope
Stablization
Consultancy Services.

Hankay Rai & Sons
Aztec Landscapers Inc.

GPO Box 1750, Kathmandu
Tel : 520344, 523129, Fax : 480411

.

P R R

~ Tree Seeds and Flnwers &

P.O.Box: 5576, Kathmandu
Tel : 252054(R) 525313 (O)

Nursery : Budhanilkantha,
Kathmandu, Nepal

"lﬁ«\&d P
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Gladiolus Cultivation In Terai

J. C. Bhutani, Ph. D.

For satisfactory cultivation of gladiolus in the Terai, the following cultural practices may be followed:

(i) Site : An open sunny site, away from the shade of trees, suits gladiolus the most. In shady situations,
plants become lanky and have a tendency to bend towards the source of light. In hills, southern slopes are
preferred for planting corms.

(i) Soil : Gladiolus produces the best spikes when grown in deep, well-drained sandy loam soil. Sandy
soil is also good. if proper cultural practices are followed. A heavy clay soil, with poor drainage, is unfit as
the gladiolus root system is easily damaged by excessive soil moisture. However, mixing of 5-8 ¢m thick
layer of river sand along with the manure will make the clay soil cultivable. Soil pH of 6.0-7.0 is ideal for
gladiolus cultivation.

(iii) Preparation of Soil : The soil should be thoroughly dug or ploughed 30-40 ¢cm deep and kept open
to sun for at least 15 days. After removing the weeds, the field should be reploughed and levelled. The beds
should be designed according to the situation of the plot. The beds should be about 1.5 metres wide so as to
facilitate intercultural, and of desired length.

(iv) Nutritional Requirements : Fertilizer requirements vary with climatic conditions, system of irriga-
tion and soil type. In sandy soils, it is necessary to provide adequate quantity of fertilizer. In clay loam soils,
comparatively less fertilizer is required for spike production.

Application of fertilizer leads to the formation of healthy and largesized corms which would give large-
sized flowers on long spikes during the succeeding year.

For enriching the soil, well rotten cow dung manure/F.Y.M. is applied @0.125 cubic metre, per square
metre, besides applying single super phosphate and muriate of potash each @200 g/square metre as a basal
dose 15 days prior to the planting of corms. The beds are irrigated subsequently for the consolidation of soil
and then finally levelled before planting. A top dressing of urea 100 g/square metre is done 45 days after
planting for obtaining better flowering and corm production.

If land is no: available gladiolus can be erown in 25 ¢cm earthen pots. The potting mixture is prepared by
mixing garden soil, well rotten cow dung manure and leaf mould in 3:1:1 ratio. For good flowering and
corm production. an application of single super phosphate and muriate of potash each @one teaspoonful per
pot is also given 15 davs before planting the corms.

In case of a large scale cultivation. green manuring of the field can be done instead of applying cow dung
manure. This helps in enriching and improving the texture of the soil.

The deficiency of different elements may show certain symptoms which can be rectified by application
of nutrients. Nitrogen deficiency manitests itself in reduction in number of spikes and number of florets per
spike as well as the tvpical pale green foliage. Symptoms of phosphorous deficiency are dark green upper
leaves and a purple colouration in the lower leaves. Lack of potassium causes reduced floral bud count,
shortening of the flower stem. delay in flowering. general yellowing of older leaves and interveinal yellow-
ing of younger leaves. Symptoms of minor elements deficiency have also been reported. Calcium defi-
ciency may cause cracking of spikes. generaliv. below the second or third floret. Magnesium deficiency
causes interveinal chlorosis ot older leaves. whereas iron deficiency manifests in interveinal chlorosis of
new leaves. Boron deficiency leads to cracking of leaf margins. deformed leaves and stunted inflorescence.
Brown tip of leaves and spathes has been associated with fluoride toxicity which may be due to excess of
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fluorine in water but similar symptoms may also result from anything that injures the root system, such as,
close cultivation, water logging, diseases and nematodes.

(v) Planting : For getting quality blooms, medium-sized corms of 4-5 ¢cm diameter each should be
selected for planting. The bigger corms called 'Jumbo', 6-8 cm in diameter, are good for getting top quality
spikes for exhibition purposes. Smaller corms, of 2-5 cm diameter each can also be planted as flowering
stock but corms and cormels having diameter less than 2.5 cm are mainly meant as a planting stock for
development of bigger corms for next year planting.

The best time for planting corms and cormels is mid-September to mid-October. For getting a succes-
sion of flowering spikes from November to May, corms should be planted form early September to the end
of November, at fortnightly intervals. Flowering can be staggered even by grading the corms. Larze-sized
corms bloom earlier than the small ones. A good succession of blooms can also be obtained by planting the
corms at different depths, such as, S5em, 10 cm and 15 cm. Planting of early, mid-season and late-flowering
cultivars can also ensure regular flowering. In hilly regions, the planting time is from March to may so as to
get the spikes from June to October. Corms should be planted 8-15 cm deep and 15-30 ¢m apart, in rows 30-
40 cm apart, depending upon the size of corms. Cormels are planted in 3-6 cm deep furrows, 5-10 cm apart,
in rows 20 cm apart. The soil should be provided with adequate moisture and nutrition and should not be
allowed to get saturated with water before planting.

(vi) Irrigation: Sufficient water is required for good growth of gladiolus. Number of irrigations depend
upon the climate and type of soil, Usually, 1-2 irrigations a week are sufficient. The beds/field should be
flooded at the time of irrigation. No watering is needed when there are rains and the soil is moist. Watering
should be stopped at the time of ripening of corms. Pots should be watered once a day, depending upon the
weather. During winter showers, there may not be any need of watering for some days.

(vii) Interculture, Earthing and Staking : The beds of field should be kept clean by regular weeding and
hoeing. When the are is small, weeding and hoeing can easily be done manually, with the help of 'khurpa' or
hand hoe. If the area is large, weeding and hoeing should be done mechanically.

Earthing should be done when the plants are 20-30 cm high. It helps in keeping the plants erect, without
staking to a certain extent. The tall plants may fall even after earthing, due to high wind velocity, and should
therefore, be staked. Stout stakes are needed for large flowered cultivars. Staking is done after the emer-
gence of spikes but before opening of florets. Plants are fastened at three places with 'sutli' (jute cord) or
polyvenyl cord.

(viii) Lifting of corms and cormels : Plenty of moisture, followed by a dry period. before lifting ensures
the formation of large corms. After flowering, when the leaves start turning yellow, plants are twisted down
to ground level for allowing the corms to mature. No irrigation should be given thereafter.

Corms planted during September-October are ready for lifting during March-April in the North-Indian
plains. Corms and cormels should be dug out carefully so as not to injure them and should be lifted, with the
help of a small garden fork or 'khurpi'. soil should be dug deep in order to take out all the cormels. While
using trowel, the upper layer of soil above the corms should be removed lightly. Trowel is then inserted
from the side a bit deep and the corms and cormels are taken out by giving a few Jjerks with the tool. After
lifting, the corms and cormels should be air-dried under shade arid cleaned before storage.
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GLADIOLUS DISEASES AND
THEIR CONTROL

-V. Manandhar

Gladiolus is grown extensively for the spikes with bright and attractive flowers which are used as cut
flower. These gladioli cut flowers have long vase life and are suitable for distance transportation as com-
pared to other cut flowers. So, Now-a-days, gladioli are becoming very popular among people who are
engaged in the farming of commercially valued floral crops. Cultivation of gladiolus produces both spikes
as well as corms. So the growers can get good return by selling both of these product.

As the demand of cut flowers in Kathmandu Valley is increasing day by day, the scope of gladiolus
cultivation is also increasing rapidly and the flower growers are now starting to grow gladiolus in commer-
cial scale. But despite of their hardwork, the farmers may not get the profit they deserve because of the
destructive discases which attack the crop, decreasing the quality and quantity of production. Sometimes the
whole crop. spikes as well as the corms, are spoiled. So the farmers should identify and control these
diseases to get the maximum yield. To facilitate the gladiolus growers/ farmers need to know the symptoms
of these diseases and to adopt the controlling measures in time, two main fungal diseases of gladiolus,
Fusarium. Not and Botrytis blight, are described below.

I. Fusarium Rot

Fusarium rot is one of the most destructive diseases of gladiolus. In this disease, the fungus Fusarium sp.
at first infects the root, invades the whole vascular tissues of the root and lastly, the corms and leaf bases are
also infected. The infection causes rot of corms accompanied by yellowing of leaves and distortion of
flowers. hence resulting the low production of flower spikes and corms. The spreading of this disease from
one plantation to another is mainly due to the infected corms and soil. The infected seed corms act as the
inoculum for the fresh infection in field and the fungus passes from plant to another through soil. thus
transfer from one crop to another and breakout as epidemic as soon as the condition becomes favorable for
the growth of the fungus i.e. warm humid condition.

Control: The Chemical treatment for the control of the fungus growth is one of most preferable method.
The corms are treated with fungicides containing mercury compounds i.g. Cerasan. Mostly, the growers
treat the corms just before planting, but it is advisable that the treatment should be done after harvesting the
bulbs as most of the corms carrying the fungus, are rotten during storage. Inspite of post harvest treatment,
the bulbs should also be soaked for 1-2 mins. in fungicide solution just before planting to minimize the loss
due to disease.

Besides the chemical treatment. disease free stock of corms and disease resistant varieties are most
preferable for the maximum production of healthy flowers and corms. As the Fusarium disease is transmit-
ted through soil, fumigation of soil. if possible, is recommended. Diseased corms and plant should not be
left in the field as these act as active carrier of the fungus to infect the healthy plants. So these infected
plants must be burnt.

2. Botrvtis Blight

This discase is caused by the fungus Botrytis sp. and produce clear pin point spots on exposed surface of
leaf. flower stem and petals. At first the spots are pale brown which later change into dark brown. The
flower petals are very much susceptible to Botrytis infection. So if the wet petals carry the spores of Botrytis
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fungus in the evening, the whole flower may be rotted in the following morning. So the beautiful gladiolus
spikes. showing no spots at the time of harvest and package, may be ruined due to Botrytis in just one night
or day during transit or storage.

Control: As the infected corms are the main source of inoculum, disease free corms should be used for
plantation. Field sanitation in cultivation helps very much to control the disease and to minimize he trans-
mission of fugues from one plantation to another. The diseased plant materials should be burnt and should
never be looked over. These infected plant materials should not be left in the field and should be removed as
soon as possible. Chemical treatment is done by spraying fungicides like Ferbem and Zineb. but the black
residue of Ferbem spray in the flower spikes not preferred by growers. the fungicide spray is applied in
every 3 or 4 days during the flowing time.

Botryts spores from heavy infection in the nearby plantation may endanger spikes that are to be packed
for transit, even though the crop was regularly sprayed every alternate day. For this the cut spikes are dipped
in fungicide solution for 2-3 seconds before packing. This may help to lower the loss due to Botrytis blight
during storage and transit.

Flora Nepal P. Ltd,

The biggest Cut Flower Pilot Project undertaken

» To produce world class cut flowers

» To put Nepal on World Cut Flower trade

> To check commercial viability of various flowers
in Nepal

» To promote use of cut flowers in Nepal
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Propagation of Gactus

Narayan Devi Manadhar

Cactus is derived from Greek word kaktos meaning prickly thistle or cardon spine. It belongs to the
family cactaceae. Though there are many types of cacti, they follow common characteristigs :

1. Cacti have cushion like structure on their stem and branches called Areole. Each areole have two
growing points or buds. the lower one generally produce spines and upper one produces new branches.

]

3
4
5
6
7

. All cacti are perennial and zerophytic in habitat.

. Cacti usually have wheel or funnel shaped flowers. The flowers are not long lasting.
. Cactus fruit is one called berry with many seeds.

. Stems generally enlarged for water storage.

. Leaves are modified to spines to prevent excessive evaporation of water.

. Cactus bear brilliant and attractive fruits.

Propagation of Cactus :
Cactus can be propagated easily by following techniques :

1.

Cutting : Cacti are very easily propagated by leaf cutting, shoot cutting and joint cutting. When the
cuttings are to be placed in sand or other rooting media cut wounds should be treated with charcoal
dust or sulphur powder to prevent infection. From this method well rooted plantlets are produced in
about a month.

2. Seed Sowing : Cacti are also propagated by seed. It takes about 2 months of time for germination.

About 90% of seeds are germinated. So, from this method we can get a large quantity of seedlings at
a time. The best time for germination of seed is Spring or early summer. Favourable temperature for
germination is 70°F. The best soil mixture for seed germination is prepared by mixting 5 parts of
sand, 2 parts of leaf mold, 2 parts of top soil and 1 part of charcoal. The seedlings are transplanted to
pots when they are 1 inch tall.

Grafting : It is a process of bringing together the growing cells of two similar plants to make them
unite and grow as one. For grafting scion and root stock is necessary. The best time for grafting is
spring. When both stock, scion are in growing stage. There are three methods of grafting.

a. Flat grafting : In this method the scion cut to a flat base joined to a stock which is also cut with a
flat top. The cut surfaces of scion and stock are kept together and tightly bind with rubber band or
any other binding material until scion get proliferated.
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b. Cleft grafting : In this technique, the scion is cut to a wedge shaped base and the stock is cuts to
v-shaped cleft so as to fit the wedge shaped scion to the stock. The scion and stock are tightly
fitted and bind with binding materials until the scion gets proliferated.

SCION

¢. Side grafiing : In this method the scion and stock are prepared with a long slanting cut to make
exact fitting. They are joined and tightly bind by the binding material till the scion gets prolifer-
ated. . " v I

sTock Scion

The cacti are beautiful, decorative and perennial plants. These plants give good look to the garden if they

are pr
plants

operly planted. These are the main plants that give beautiful appearance to the rock garden. These
are also suitable for green houses. Cacti are preferred by garden lovers because these are easy to grow

and maintain, propagation is not so difficult and need less care than other annual or perennial ornamentals.

Some of the cacti suitable for our gardens and green houses are as follows:
Scientific Name Common Name
1. Zyvgocactus Christmas Cactus
2. Echino cactus grusonil Three headed cactus
3. Espostoa Lanata Peruvian old man.
4. Lemaireo ceereus marginatus organ Pipe
5. Cepholocereus senilis Old man cactus
6. Nyctocereus Serperitinus Queen of the Night
7. Aporo Cactus Flagelliformis  Rat tail cactus
8. Echinopsis Multiplex Easter Lily Cactus
9. Notocactus Leninghausil Golden Ball Yellow
10. Mammillaria compressa Mothers of Hundreds
11, Mammillaria Compltotricha Birds Nest Cactus
12, Mammiliaria Multiplex Grape Cactus

13. Mamillaria Bacasana
14. Opuntia vilis

I5.

Opuntia microdaysis
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LILY

Asha Karki

Introduction

Lily whose botanical name is LILIUM belongs to the extended family of Liliaceae. Lilies are pleasant in
appearance, attractive with varied colour of bloom. Besides its beauty lily has become a product of eco-
nomic importance because of its large flower. It occurs in the temperate and the subtropical zone of North-
ern hemisphere. Although Lilies are native of Northern hemisphere, the far east is supposed to be the home
of Lilies. Almost half of the Lilies including the finest varieties of garden lilies originafed here. Some
species of it are found in North east [ndia also. Lilies can be used both as cut-flowers and pot plants. Apart
from its charming effects their bulbs are also edible. China comes first in consuming lilys bulbs.

Based on the rooting habit, the lilies are classified into two groups. They are:

1. Developing roots from the base of the bulb

2. Developing roots from the base of the bulb and later from the stem as well

As Bailey described in 1963, Lilium candidum, L. carniolium, L. giganteum, L.mortagon, L.pardaliaum,
L.parryi, L. superbum and L. washingtoniaum come under group one whereas L. auratum, L.croceum,
L.longiforum, L.regales, L. rubetium, L.speciosum and L. wallacci belong to the second group. Among
these only 18 species are considered to be the most important.

Asiatic hybrids are popular in the Netherlands which are obtained by crossing two varieties which are
best for cutflowers. The Netherlands, Japan, and the USA are supposed to be the main production area of the
lilies. Cultivars of L. longiforumare most popular in Japan and in the USA. Netherlands comes first in
producing flower bulbs followed by Japan and USA.

Production of flower bulbs of lilium spp in the Netherlands, Japan and the USA in 1979 were as follows:

Country Bulb production (in millions )
Netherlands 231

Japan 65

USA 15

Propagation of Lily

Two methods of propagating lilies are in practice at present. They are

i. Through seeds

ii. by vegetative method

Because of the advantages of building stocks rapidly, propagation by seeds has some attractive aspects.
Although it is a time consuming process it is a cheap method of raising lilies which ensures clean healthy
stock free from diseases which are usually transmitted through seeds. In spite of these advantages lilies are
commercially propagated vegetatively because of the lack of uniformity of plants raised from seeds.

The following method are used for vegetative propagation :

1. Bulblets

I1. Bulbils

I11. Scales ,

I. Bulblets - Division of bulblets formed on the stems below the ground level are commonly aud com-
mercially used for the multiplication of lilies.

29



Floriculture Trade Fair 2055

11. Bulbils - Some species like Lilium bulbiforum and L. wallichianum form bulbils naturally in the axile
of leaves on the above ground stems which are used for mass propagation.

111. Scales - These cultivars who do not produce stem bulbils, propagation is a rapid means of multipli-
cation. In this method the scales from the bulbs are removed and treated with fungicide and are planted in

the beds.

Micropropagation

In this method of propagating lilies various plant parts such as bulb, scale, stem, leaf apical meristem.
floral organ are used for culture. The plant parts selected for propagation are chemically treated and kept
inside the flasks with media under laboratory condition for a certain period of time.

After the initiation of the plants inside the flasks the cultured bottles are kept in the green house for
acclimatisation. The microshoots from the flasks are then transferred to sand for rooting. After the develop-
ment of roots the plants are transferred to polybags which are ready for distribution.

Besides cut-flowers lilies make superb pot plants also. As per Beattie et al 1985, 12 cultivar out of 60 are
considered best for pot plant production. So far the demand of cut-flowers of lilies are being met through
import from India who herself imports from the Netherlands. The Asiatic Lilies are most popular in Nepal.
Realising the importance and value of lilies some nurseries are engaged in raising lilies by traditional method
whereas some tissue culture factories have also started producing them which are still in the initial stages.
So if these factories succeed in producing good quality plants and become self sufficient Nepal has a lot of
scope in exporting lilies in the international market. Hence by adopting the method of tissue culture on one
hand Nepal need not depend upon imports while on the other hand the business can emerge as one of the
export oriented industry.
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Enjoy the growing of orchids

Orchids: From Flask to Community Pots

R. Niroula

The orchids are a thing of beauty and joy and are considered as one of the most beautiful flowers of the
nature. With their exotic shapes and added advantage of longevity, these flowers of rare beauty have be-
come increasingly popular as flowers of 2 1st century. In comparison to other flowers and plants in floricul-
ture industry the orchids are the most expensive. Growing your own community pot is one way to acquire
orchids inexpensively. It is you who will be growing them from infancy, so you will not have to pay for the
time and care, a commercial grower would have spent on them. Growing orchid seedlings from infancy to
maturity can be joy and all new orchid hybrids start from ' a seeds. Those who buy their orchids in bloom
will never know the joy of anticipation waiting for something new and different.

Many orchids of commercial and horticultural importance are now available from commercial growers.
The flask or the bottle of your choice can be bought or imported at any time of the year. Never remove the
lid, plug or aluminum foil on your flask until you are ready to transfer the seedlings to a community pot.
Spring is the best time for transplanting seedlings if the proper green house facilities for growing are not
available.

The different stages of transplanting seedlings from flasks and growing in community pots are described
below.

* Remove the lid or aluminum foil covering the mouth of the flask.

* De-flask the seedlings carefully with a pair of forceps. Make sure that the leaves and roots are not
damaged.

* Wash the plantlets with lukewarm water to remove the agar that is stuck on to them. Place the seedlings
on few layers of newspaper and allow them to dry for 10 to 15 minutes.

* Either spray or dip seedlings in solution of fungicide (Bavistein 0.1%) for 15 minutes and allow them to
dry again for 10 to 15 minutes.

* Prepare the potting mixture. Different potting mixture can be used.

- Broken bricks and charcoal about 1 ¢cm in size in the ratio of 1:1.

- Finely chopped spangnum moss - Tree fem or any fern fiber

- Coconut husk - Madhumass

The potting material should be well soaked until damp. _

* Prepare the community pot. A clay pot of 3-5 inches in diameter is generally used. Place some drainage
material in the bottom of each container. Fill the pot with potting material to 1/4 inch between the rim of
the container and slightly press the mix.

* Plant the seedlings using a pair of forceps to hold. gently pick each seedling up and place it into the
community pot and cover the roots with the medium. Make sure that base of the stem of the plantlet is
Just below the surface of the potting mixture. The number of seedlings that can be planted in each pot
depends on the size of the seedlings and their root system. A five-inch pot can hold 20-30 plants.

* Spray the plant and medium with water and dilute solution of fungicide to prevent future contamination
of the plants. Do not expose the plantiets to direct sunlight. Cover the pot loosely with a piece of trans-
parent polythene but always leave an opening for circulation of air and place the pot in a low light area.
Too much exposure to the sun will cause the leaves to turn yellow.
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BULB CULTURE

Basanti Pradhan

Lovely flowering plants that are the easiest to grow and bloom are those which are grown from bulbs. It is worth spending
Rs. 5-20 {depending on the flower variety) for the everlasting pleasure and peace one can derive out of these plants. Mind you.
bulb growers cannot resist the temptation to grow more and more of these which requires the least either from onc's pursc or
cffort.

More and more varieties of bulbs are being marketed. It is possible to buy prepared bulbs of certain kinds of flowers and
leaves and to plant these vourselves. You are well rewarded for the minimum of effort. One simply has to water the pot and
stand it in good light and soon lilies. gladioli. caladium. gloriosa or zephyranthes give gorgeous flowers or leaves.

Generally bulbs are of the casiest cultivation just needing planting in early autumn (chinchi rinchi. ranunculus. freesia.
hyacinth etc.) or in the early summer (gladioli, tiger lily, caladium. gloriosa. lycoris. zephyranthes. achimenes etc. ) They
ought to be planted about two or three times their depth in reasonably good and light garden soil, with which a good amount
of leat mould or cow dung has been mixed. They should be planted at a uniform depth, which varies with the kind of bulb and
should not come into contact with recent manure, Good drainage is essential. Bulbs as a rule should be planted deep rather than
shallow specially crocus, lilies, chinchi rinchi because the bulbs are then less likely to suffer from the effects of frost. Paradoxi-
cal, the bulbs of daffodil. hyacinth. lip etc. should be potted so that their tips are just above the surface of the soil.

For growing bulbs in pots. the pots should be well soaked in water after planting and placed in the open. The pots should
be covered with a layer of S inches ofash. They should then be left alone for seven to nine weeks until the roots are formed and
the tops have made an inch of growth. Then they should be liberally supplied with water but not saturated. The pots must be
subjected to direct sunfight until the pale vellow shoots have turned green.

When the bulbs have made shoots about an inch long. pots should be brought out into the light. but they should not be
exposed to full air and sunshine until the shoots have turned green. While this is happening the pots should be kept in a shady
comer of the room. When the shoots are green. the more light and air they have the better. But if they are placed in a window
they should always be removed to the middle of the room if there is frost during the night. Note should be taken that the plants
naturally grow towards the light. so to ensure good straight plants and flower stalks, the pots should be turned each day.

Bonemeal is a good artificial manure for bulbs and should be dusted round the bulbs. An equal amount of super phosphate
may be added at the same time.

Muost bulbs having been planted in suitable soil at a reasonable distance apart may be allowed to remain there for several
vears without being lifted. But there are certain exceptions. Tulips. hyacinths. tuberous begonia. caladiums should be lifted
when the leaves die down. The bulbs then should be allowed to dry in a frost free place until the time for planting comes
around apain.

Bulbs have a tendency to rise to the surface specially corms (crocus, gladioli etc). The new corms are formed cvery year
on the top of the old conms which perish. The continuance of bulbs in the places in which they are first planted thus leads to
the formation of splendid masses. from which risc glorious flower spikes.

Some of the best bulbs and tubers

Achimenes Hyacinth
Agapanthus Iris
Amyrallis Ixia

Begonia Narcissus
Clivia Ornithogalum (chinchi rinchi)
Crocus Ranunculus
Cyclamen Tulip

Freesia Zephyranthes
Gladioli

Gloxinia

Lilium

Wish vou every success and satisfaction in growing your beautiful plants from bulbs.
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SLNo. | Name of Participants Stall No.

1 The Standard Enterprise/Nursery W 46, 47, 50, 51
2 Ambar Nursery E 23, 24, 25
3. Chameli Nursery ES5 6,7, 8
4. The Jazzar Nursery E1,W. 43
5. Tree Seeds and Flowers W 49

6. Jay Kishan Nursery W 34, 35

7. Hankey Rai and Sons W 30, 31

8. Fragrance W 44, 48

9. Parijat Nursery E 13, 14, 15, 16
10. Bodhi Brikchya E 19, 20, 21
o1 JN Nursery E 4

12. Evergreen W 42

13. Bagmati Nursery W 28, 29
14. Sudhima's Nursery E12

I Jay Kishan Seed Centre W 37

16. Gokern Art E 11

17. Saurab International Concern E 26

18. Garden Service (P) Ltd. W 37

19. Syakar W 45

20. Meena Rai W36

21. Resturant E9 10

22. Unnati Aadhar Kendra W 40

23. AEC/FAN M5

24. Shanti Nursery, Pokhara E22

25. Woman in Floriculture Wa32..33
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Hulas Steel Industries P. Ltd.

One of the best facilities for structural fabrications in Nepal.

Contact for :-

High Class M.S. and Galvanized
GREEN HOUSE/GLASS HOUSE/POLY HOUSE Structures.

Kathmandu Office: Factory:

- Kantipath, Simra,

" Kathmandu, Nepal Nepal

' Tel #: 223839, 243452 Tel #: 053-20170, 20079

Email # his@golchha.com Email # simra@golchha com
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The Agro Enterprise Centre (AEC), established as an agricultural wing of the
Federation of Nepalese Chambers of Commerce and Industry (FNCCI),
assists Nepalese entrepreneurs in creating agro-enterprises, improving their
competitive market position, and in increasing the exports of high value
agriculture products. AEC provides services to its clients routinely on a cost-
sharing basis on their request. For agricultural prosperity through enterprise
development, contact:

Contact us at:

The Agro Enterprise Centre, FNCCI Building, Sahid Sukra Milan Marg, Teku, Kathmandu
PO Box 7651, Tel.: 262260, 262245 Fax: +977-1-261671 e-mail: agroaec@mos.com.np

AEC:

e Maintains a data bank with domestic and international market and price
information, an inventory of agricultural processors, produce groups and
associations, and relevant laws and regulations.

e Prepares and circulates periodically the AEC newsletter focusing on agro
enterprise development.

e Offers business, marketing and technical skill training in post-harvest
operations, quality assurance and marketing of high value agriculture.

e Advocates and educates on behalf of private sector agro entrepreneurs and
commodity associations, the changes in the rules and regulations affecting
their growth. :

e Identifies and encourages innovative venture proposals that serve multiple
sectors, small farmers and firms.

e  Assists the formation of the agro based commodity associations.

On request AEC will:

e Help prepare business plan of specific commodities, markets and processes.

e Advise clients on their agro business.

e Undertake contract research in improving product quality and
competitiveness.

e Assist in high value agricultural product marketing and in their export
promotion.
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