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Healthy, peace and stress Iess human life:
Ornamental and flowering plants

Introduction

Scientists have, for decades, been
trying to bring to the attention of people the
importance of maintaining the biodiversity
of planet Earth and of carrying out our daily
lives in a fashion that ensures our offspring
will inherit a cleaner, greener, more
ecologically sustainable world. More than
half the world’s population were predicted
to live in an urban environment (World
watch Institute, 2007). The urbanization
of the world is reducing the connectivity
humans have with the natural environment.
Despite human disconnectedness from the
natural world, plants continue to provide
environmental benefits at every spatial
level: global, local and individual.

Plants can provide multiple benefits
in terms of the economy, environment and
human lifestyles. Supportive environments

health

outcomes. Plants are a principal feature

are associated with positive

of the supportive environment because

restoration from stress and cognitive
fatigue are related to natural environments
containing plants. Many of these benefits,
howevert, are not well known or understood
within the general population. As a result,
there is a considerable opportunity for
the ornamental horticulture industry to
sell more products based on the benefits
identified throughout this review. This
paper is

literatures

devoted to an overview of
related the ornamental and
flowering plants for healthy, environment

friendly and stress less human life.

Anil Kumar Acharya
Senior Horticulture Development Officer
Ministry of Agricultural Development

Use of ornamental and flowering plants
Energy saving attributes of landscaping
(shade, cooling effects, windbreaks)

Many studies have calculated the energy
savings plants can provide and documented
the benefits of these savings in dollar values
(as well as reduction in carbon emissions).
Through a series of studies reported by Brack
(2002), an average of $US 0.5782 in energy
dollars saved was reported per square meter of
tree canopy, per year, when shade trees were
planted in urban centers.

Ornamental plants can be strategically
located to engineer a more pleasant
environment in which to live. They can be
placed around pools to provide shade but
also to reduce the glare that is reflected up to
surrounding buildings; they can be placed in
front of houses to prevent lights from vehicles
or the street shining into the house; and they
can also play a role in reducing noise from
highways (Robinette, 1972). Green roofs also
reduce noise distractions from the outside
wortld (Grower Talks, 20006). Plants in the urban
environment provide shade to escape the heat
of the summer sun and they also provide
green spaces for rest, relaxation and recreation.
However, there are various ways in which
green spaces can be designed. For example,
they can be managed as natural woodland areas
or manicured to provide formal settings such

as those found in botanical gardens. For some
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people the “natural” landscape is something
that should be kept for wilder places and does
not have legitimacy within the urban context
due to an association of “natural” with fear of
physical danger (Ozguner and Kendle, 2000).
Others, however, feel a natural landscape gives
them a sense of freedom and is a better place
to socialize than the formal landscape.

Green roofs are an innovative way to
incorporate the benefits of plants into the
urban landscape. Green roofs produce oxygen
and help with energy savings via climate control
both inside the building and for the city as a
whole. They assist in water management by
cleaning and retaining water, and can reduce
the noise levels around the city (Erskine,
2003). An Environment Canada study showed
that green roofs reduced greenhouse gases by
approximately 2.18 metric tons (MT) based on
6.5 km2 of green roof coverage. Additionally,
30 MT of pollutants were removed from the
air and summer temperatures were reduced by
1-20C. The reduction in temperature also leads
to a reduction in energy requirements (Erskine,
2003).

Use of evergreens in winter climates can
also contribute to energy savings because they
create windbreaks. Plants reduce impacts of
weather through windbreaks and shelterbelts.
Reductions in wind speed can reduce the
infiltration of cold air into buildings by up to
50%, giving potential heating savings of 10-
12% per year (McPherson, 2005). Plants can
also be used to manage air movement and
wind to create more comfortable and pleasant
microclimates (Robinette, 1972).

Privacy and security

Trees and shrubs can be used to build
both physical and visual barriers, providing
security and/or privacy. With specific reference

2 |

to privacy, Robinette (1972) discusses that there
are varying degrees of privacy and different
lines of sight that should be considered in
planting design. Thus, the density of planting
and the types of plants used are necessary
considerations. Privacy can bring with it a
certain amount of security but hedges can be
used to screen (block from view) a security
fence that provides the physical secure barrier
(Robinette, 1972). Likewise, Ozguner and
Kendle (2000) found that in a formal landscape
people had a sense of safety and that they
found it a better place to relieve stress, and that

it was more peaceful, quiet and calming.

Oxygen production

Oxygen is produced by the plant during
the process of photosynthesis. Photosynthesis
is how plants produce their food (energy). It
requires carbon dioxide, water and sunlight.
The outputs of photosynthesis are sugars and
oxygen. On average, a tree can produce 260
pounds of oxygen per year and two mature
trees can produce sufficient oxygen for a
family of four (Environment Canada, 2005).
Similarly, a natural turf area just 50 feet by 50
feet releases enough oxygen for a family of
four (Virginia State University, 2004).

Oxygen releasing plants during night

Gives off oxygen at night while most
plants produce oxygen during the day; it is
perfect for bedroom, family room, garden or
other spots thatgetalotof eveningaction (G.K.,
2009). Some of the most promising oxygen
releasing plants during night are Areca Palm,
Christmas Cactus (Schlumbergeras), Rama
Tulsi (Tulsi), Neem Tree, Sansevietia/Snake
Plant, Sprouts, Epipremnum aureum (golden
pothos, hunter's robe, ivy arum, money
plant, silver vine, Solomon Islands ivy/taro



vine), Amazon Sword, Monstera, Cestrum
nocturnum, Tillandsia, Aloe Vera plants,
Bromeliads, Ficus religiosa, Peace lily, Cactus
and Orchids. There are two types of orchids
that were tested in a NASA research study
that were mentioned as being very good on
their nighttime oxygen-releasing list. These

19" Hora “Cape 2016
were the Moth and the Dendrobium Orchids.
Moth Orchid is also good at removing certain
chemical gases from the air. Dendrobium
Orchid, besides giving off oxygen at night,
according to the NASA study, this plant is
moderately effective at removing such toxins
as formaldehyde and chloroform from the air.

Chrismas Cactus

Areca Palm

Tillandsia

Orchids

Bromeliads

Aloe Vera

Cactus

Pollution amelioration
Trees and plants have been labeled as the

“lungs of cities” (McPherson, 2005) because
they have the ability to remove contaminants
from the air that is breathed. Acting as natural
filters and reducing air pollution, it has been
shown that plants generate health benefits by
reducing the mortality rate and reducing visits
to the hospital (Powe and Willis, 2004). A few
ways in which plants reduce air pollution are as
follows:
*  Absorption of gaseous pollutants through

their leaves, e.g., ozone, nitrogen oxides,

and sulphur dioxide.

*  Further reducing ozone concentrations at
ground level by reducing the temperature
via evapo-transpiration.

*  Collection of dust, ash, pollen and other
particulate matter on their leaves hence
reducing its presence in the air we breathed.

¢ Releasing of oxygen, as mentioned above,
which increases the quality of the air for
human use.

The amount of air-borne pollutants
removed increases with leaf surface area.
Thetrefore, trees tend to be better filters
than shrubs and grasses. Due to their large

//é/za/éﬂg Fovicatture | 3



surface area and year round coverage, conifers
(evergreens) are very good pollution filters.
However, conifers tend to be sensitive to
phytotoxic air pollutants and deciduous
trees are more efficient at absorbing gaseous
pollutants. It is, therefore, beneficial to have a
mixture of species in order to have the greatest
effect in reducing air pollution (Bolund and
Hunhammar, 1999). The total amount of air
pollution removed by urban trees annually
within the United States is estimated to be

711,000 metric tons (Nowak et al., 2000).

Indoor air quality improvement

As our population continues to urbanize,
the number of people spending 80-90%
of their time indoors (Orwell et al., 2004) is
also increasing. Many studies have reported
that the concentrations of volatile organic
compounds (VOCs) are higher indoors than
outdoors (Sakai et al., 2004). Plants continue
to function as atmospheric filters indoors as
they do outdoors and enhance the air quality
of confined environments. Studies show that
indoor plants are effective at removing VOCs
(Orwell et al., 2004; Liu et al., 2007). Orwell et
al. (2004) tested seven plant species/varieties
(Dracaena  ‘Janet  Craig’,  Epipremnum

Schefflera
‘Amate’, Spathiphyllum ‘Petite’, Spathiphyllum

aureum, Dracaena marginata,

‘Sensation’, and Howea forsteriana) and
demonstrated that the rhizosphere (substrate)
and the plant are both required to maximize
the removal rate of VOC from the air. A similar
study conducted by Liu et al. (2007) identified
10 species (Crassula portulacea, Hydrangea
macrophylla, Cymbidium ‘Golden Elf’., Ficus
microcarpa var. fuyuensis, Dendranthema
morifolium, Citrus medica var. sarcodactylis,
Dieffenbachia amoena cv. ‘Tropic Snow’;
Spathiphyllum ‘Supreme’; Nephrolepis exaltata
4 |

cv. Bostoniensis and Dracaena deremensis
cv. ‘Variegata’) of ornamental plants that are
effective at removing benzene from the air
and are, therefore, considered appropriate
at removing other gaseous pollutants. The
Green Dragon Tree (Dracaena deremensis
"Janet Craig') was found to be the species with
the largest capacity to remove benzene from
indoor air.

Mental and physical health
Reduced stress

Plants have been shown to reduce stress
across a broad spectrum of individuals. A
study (Frank, 2003) found that college students
under exam stress had increased positive
feelings and reduced fear and anger when they
had a view of plants. Lohr et al. (2007) have
also demonstrated that plants in the workplace
reduce stress levels. It was found that when
plants were present in the interior space
systolic blood pressure was reduced by one to
four units (Lohr et al., 2007), added to which
worker’s productivity was also increased.
Improved productivity

People often use plants in offices
to change the atmosphere of the working
environment. A study by Shibata and Suzuki
(2002) examined the impacts of plants on the
task performance and mood of undergraduate
students as a model for the effects of plants
in working environments. Undergraduate
students performed either an association
task or a sorting task under different room
arrangements. One room arrangement had
no plants and the other two arrangements had
plants located either in front or to the side of
the student in order to assess the impact of
visibility on the research results. The results of
the study indicated that the task performance
of male students in rooms with plants arranged



in front of the students was higher than
the performance of male students working
without plants. The results also indicated that
the presence of plants affected the association
task more than the sorting task and male
students more than female students (Shibata

and Suzuki, 2002).

Physiological and psychological benefits

A study by Chang and Chen (2005)
focused on the conditions in the workplace
and human physiological and psychological
responses. The research explored the effects
of natural versus urban views from windows
and the presence of indoor plants on
physiological and state-anxiety well-being.

Different combinations of plants and window

views were used to stimulate a participant’s

physiological response. Psychological reactions
were based on an individual’s feelings and
state-anxiety levels. In general, the results of
the study indicated that a window view results
in a more positive effect in an office workplace

than indoor plants and that a window with a

view of nature has more effect than an urban

view. Given this information and the fact
that a large portion of a person’s day is spent

in the workplace, Chang and Chen (2005)

presented thoughts as to how to improve the

psychological and physiological well-being of
office workers as given below:

e Design plants and landscapes around
buildings from an inside-out perspective,
not just from an outside perspective.

e Plant seclection and landscape design
need to consider the view outward from
windows.

* In areas such as universities, industtial
patks and open environments, planting
larger and faster growing trees that can
be viewed from the windows of high

buildings is recommended.

e In urban environments where space is
limited, flower gardens, indoor plants and
window boxes are recommended.

Quicker recovery

In 1984, Ulrich investigated whether

a hospital window view could influence a

patient’s emotional state and might accordingly

affect recovery. The effect of natural views on

46 patients who had undergone gall bladder

surgery was examined in a suburban hospital in

Pennsylvania. Windows in the hospital looked

out at either a stand of deciduous trees or a

brown brick wall. Data used to assess recovery

included the number of days of hospitalization;
number and strength of analgesics each day;
number and strength of doses for anxiety;

minor complications requiring medication (e.g,

headaches, nausea); and notes relating to the

patient’s condition and course of recovery. The
results of the research concluded that patients
assigned to rooms looking out on a natural scene
of trees had shorter postoperative hospital stays,
received fewer negative comments in evaluations
by nurses, and took fewer potent analgesics than
patients with windows facing a brick wall (Ulrich,
1984). In addition to hospital settings, window
views of nature in prisons are associated with
lower frequencies of prisoner stress symptoms
such as headaches and digestive upsets, and with
lower use of health care facilities in comparison
to views of walls, buildings or other prisoners

(Ulrich, 1989; Ulrich, 1989).

Effects on children

In 2002, Taylor and Sullivan published
research examining whether children’s self
discipline was enhanced by contact with nature.

Specifically, the research explored whether,

in an inner city neighborhood, children with

‘greener’ views from home were better able to

concentrate, inhibit initial impulses and delay

gratification.
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Positive emotions

For centuries, in cultures around the
wortld, flowers have been used to communicate
emotional information among people. Flowers
are expected to convey sympathy, guilt,
romance or celebration (Heilmeyer, 2001 as
cited in Haviland-Jones et al., 2005). Flowers
are also used to express religious feelings and
for spiritual communication (Haviland-Jones
et al., 2005). In 2005, Haviland-Jones et al.
published research summarizing three studies
that explored social and emotional responses
to flowers. The first study analyzed women’s
emotional response, through smiles and mood
change, to receiving flowers in comparison
to receiving a gift basket of fruit and sweets
or a large candle. The results of the study
of 147 women indicated that true smiles
were exhibited by 100% of the women who
received flowers. Furthermore, increases in
positive moods (after 3 days of gift receipt)
were reported only for those who received
flowers (Haviland-Jones et al., 2005).
Pain tolerance

Plants and nature are also associated with
better pain control. Improved pain tolerance
when seeing plants or natural landscapes
may derive from the strong attention holding
capacity of nature. Exposure to nature is
associated with better pain tolerance (Lohr and
Pearson-Mims, 2000; Diette et al., 2003; Park
et al., 2004), which may be based on the strong
attention holding capacity of nature and its
restorative features (Kaplan and Kaplan, 1989;
Ulrich et al., 1991). Additionally, outdoor visits
to green areas are associated with improved
ability to concentrate and positive mood
shifts among the elderly living nursing homes.
Better coping with pains and restoration in a
green environment may especially enhance
the emotional and cognitive well-being of
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the most dependent participants, resulting in
better perceived health.
Reductions in aggression and violence

In 2001, Kuo and Sullivan published
research within a relatively unexplored area -the
effects of natural environments on aggression
and violence. The research explored whether
natural elements such as trees and grasses
decreased aggression and violence of inner
city urban public housing residents in Chicago,
USA (Brethour et al., 2007).

The elderly in institutional care

The elderly are increasing in number in
western countries for two reasons. Firstly, life
expectancy is increasing in developed countries
(Tilastokeskus, 2004a). Secondly, after the
Second World War birth rate was high up to
the 1950s and these baby boom cohorts will 17
reach old age in the near future. It is estimated
that one quarter (26%) of the Finnish
population will be over 65 years of age in
2030. The proportion of the elderly aged over
80 years is growing in particular (Tilastokeskus,
2004b). Since the disabilities that hamper
both physical and mental functioning are
commonest during later years (Hervonen et al.,
1998), the numbers of elderly who need long-
term care is probably increasing. Nowadays
every fourth elderly person over 85 years of
age is in long-term care in Finland.

Studies of the

institutions

elderly living in

indicate  positive  associations
between wellbeing of residents and green
environments near by. Landscaped grounds
in retirement communities and homes for the
elderly have been found to be very significant
for the residents (Talbot and Kaplan, 1991;
Browne, 1992; Stoncham and Jones, 1997).
The elderly appreciate natural settings with less

physical demand (Talbot and Kaplan, 1991) so



the main benefits of housing landscapes stem
from passive pursuits such as sitting outdoors
(Stoneham and Jones, 1997). For retirement
home residents passive involvement with a
green environment by looking from windows
and excursions into outdoor recreational areas
are important constituents of well-being and
life satisfaction (Brascamp and Kidd, 2004).
Possibilities for exercise in a green environment
are also associated with mortality. In a cohort
study walkable green spaces near residential
environments increased the probability of
five year survival of senior citizens in Tokyo
(Takano et al., 2002).

A principal content of gardening is
fostering a living entity (Lewis, 1992; Matsuo,
1995). One of the major constituents of high
quality life in old age is the feeling of being
needed (Ojala, 1989). Plants may contribute
to this feeling providing purposeful activities
since they require daily care. Plants grow
and change with the season. The eldetly are
often nervous about the future since they are
afraid of deterioration of their own health.
Changing appearances of plants can be viewed
as something favorable, representing positive
prospects and hope for the future (Gaskins
and Forte, 1995; Lewis, 1990).

Dementia and depression

Dementia and depression are common
disorders that impact negatively on quality of
life among the elderly living in institutions. The
proportion of people suffering from dementia
is steadily growing mainly due to increasing
life span. Dementia predominantly affects
elderly people: 55% of people who suffer from
dementia are over 80 years old. It is estimated
that in 2000 about 80000 people suffered from
moderate to severe dementia in Finland. In
addition, 30000 people suffered from mild

dementia. The incidence of dementia among
people over 64 years old is 11000 pa in Finland.
It is estimated that the number of demented
people in 2030 will be 128000. In long-term
care two out of three elderly persons suffer
from dementia.

Depression is another major health
problem among the elderly. The prevalence
of clinical depression in long-term care is
high. Estimates of major depressive disorder
are 12% -14% and for minor depression 17%
-30% (Alexopoulos, 2000; Teresi et al., 2001).
If nursing home residents with less severe, but
yet significant depressive symptomatology,
are included, about a half (44%) suffer
from depression (Teresi et al., 2001). Major
depression increases somatic morbidity and
mortality (Pulska etal., 1997; Teresi et al., 2001;
Cohen, 2002; Blazer, 2003). Medical illnesses,
stress, and impaired social support are related
to late-life depression (Kivela et al., 1996;
Blazer, 2003).

Human being and ecosystem
Plants

enhance human well-being by causing positive

and natural landscapes may

physiological and psychological responses, by
affecting human behaviour or by modifying
physical factors of the environment such
as relative humidity of the air (Relf and
Lohr, 2003). Positive responses to plants are
observed in perception of pain (Lohr and
Pearson-Mims, 2000; Diette et al., 2003; Park
et al,, 2004) and also in perceived health status
(Fjeld, 2000).

Plants in indoor environments may
contribute to human well-being by raising
the relative humidity of the air, and reducing
levels of gaseous contaminants and dust
accumulation. Too dry indoor air represents a

major problem for some workers. Plants can
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raise relative humidity to levels recommended
for human comfort by transpiration of water
through stomata. The amount of airborne
micro-organisms does not increase when plants
are added to the space. In a study conducted
in a hospital radiology department no changes
in content of fungi or fungal spores were
recorded after introducing plants (Fjeld, 2000).
Improved pain tolerance when seeing plants or
natural landscapes may derive from the strong
attention holding capacity of nature.

Plants’ ability to sequester carbon is an
important process that can be used to mitigate
the increases in carbon dioxide concentrations
in the atmosphere that has been occurring since
the industrial revolution. Carbon dioxide is a
“greenhouse gas” and as such is contributing to
the increase in the average global temperature.
These changes are very likely to cause
significant changes in climates around the
world. Concentrations of carbon dioxide in the
atmosphere have been increasing at an alarming
rate, mainly due to the burning of fossil fuels
but also due to changing land uses. To counter
this trend, green spaces (or large trees) are
planted in public rights of way, parks and open
spaces in order to build the global availability
of “carbon sinks” (McPherson, 2005).

Parks and recreation

Parks provide opportunities for a variety
of physical activities and different organized
and personal sports, as well as passive activities
such as bird watching and communing with
nature. Along with providing the associated
health benefits, the scenery in the park also has
an impact on the level of use (Bedimo-Rung et
al.,, 2005) and the segments of the population
to which the park appeals. Thus, ornamental
plants have a role in providing or building the

environment in which these physical activities
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can occur and the associated benefits can be
achieved.

Interior plants are common in many
homes, work places, and commercial settings.
Interior scaping is widespread in the hospitality
industry, where its presence has been shown
to boost occupancy rates and generate profit.
Intuitively, people sense that contact with
plants and nature is restorative and calming to
the human spirit. Interaction with plants, both
passive and active, can change human attitudes;
behaviors, and physiological responses. The
stress-reducing benefits of passively viewing
plants in natural settings are well documented,;
Accounts of studies conducted in Germany
in the 1960s assert that improved employee
morale, decreased absenteeism, and increased
worker efficiency result when plants are added
to office spaces compared to traditional,

unplanted offices (Lohr et al., 1990).

Therapeutic Horticulture

Therapeutic horticulture is a process
that uses plants and plant-related activities
through which participants strive to improve
their well-being through active or passive
involvement. American Horticulture Therapy
(AHTA) developed the first
therapeutic garden characteristics in 1995 and

Association

awarded the first Therapeutic Garden Design
Award in 1997. AHTA has collaborated
with the American Society of Landscape
Architects (ASLA) on the development of
healing gardens across the country. The recent
surge of interest in combination with a great
increase of horticultural activities in treatment
programs have led to the use of numerous
terms for these programs and activities such
as therapeutic horticulture, garden therapy,
social horticulture, and therapeutic gardening

to name a few.



Conclusion

The literature reviewed cleatly illustrates
that there are significant benefits from
ornamental horticulture, whether economic,
or lifestyle. The

ornamental and flowering plants on human

environmental role of
health and well-being is not well recognized
even though it may be a significant health
resource. When health is seen in a holistic
approach comprising physical, mental and
social aspects, environment and social
relationship may have an effect. Many of

these benefits, however, are not well known

or understood within the general population.
As a result, there is a considerable opportunity
for the ornamental horticulture industry to sell
more products based on the benefits identified.
But care should be taken in the selection of
appropriate plants for own specific purpose.
Infastgrowingcities, thepollutionless/ free
area should be established for improvement of
human health as well as recreational purposes.
Moreover, the commodities have many
dimensions, as mentioned above, regarding
human health, peace and stress less life; it will

certainly make more happy and healthy life.
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Value Chain Analysis of
Gladiolus and Rose

Abstract

The commercial flower farming is
relatively new but growing very fast in recent
past. It was reported that Nepal is more or
less self sufficient in gladiolus but dependent
on import to meet 40 percent of domestic
demand of rose. Cost of production is
comparatively high as Nepalese floriculture
mostly depends on international market
for inputs including planting materials.
Establishment of a hi-tech resource center
is required for easy supply of quality inputs
to make the business competitive. Among
the different stakeholders involved in cut
flower business, highest level of value
addition was recorded at retail level. Field
level information shows that around 50
to 60 percent of net benefit in cut flower
business goes to retailers. The main reason
behind this fact was high risk associated with
final sales and short shelf-life. This calls for
development of appropriate technologies
and infrastructure to keep flower fresh for
longer period. Technical knowledge related
to post harvest handling, packaging, quality
maintenance and preservation of flower has
to be imparted to stakeholders through on
the job training to reduce the present level of

post harvest losses.

Background

Though, flower business has been in
practice in Nepal from the ancient period
near the religious places and in ceremonies,
it was very limited to season, festival and

places. The business has been flourishing

Dr. Kamal Raj Paudyal

at commercial level only since the early
nineties. Enthusiastically, the private sector
investment in this sector resulted growth in
production as well as consumption. Small
and medium sized commercial growers have
increased significantly. There were four firms
in 1992 that increased to above 635 by 2014.
It is estimated that the demand of the cut-
flower is increasing by 10-15 percent per year.
In the year 2012/13, the total transaction
of floriculture product was about NRs 0.15
billion . Domestic supply of the varieties like
gladiolus, rose, carnation, gerbera, orchid,
etc. has increased substantially, gradually
replacing the import. The industry is very
dynamic in its varieties and trade volumes

demonstrating good annual growth.

Obijectives

The main objective of this paper was
conducting an analysis of the value chain
processes that shape the structure and
functions of floriculture focusing on two cut
flowers - rose and gladiolus in Nepal that could
help interested stakeholders to understand
the business and make intervention to better
manage it. The Specific objectives include:

e To understand the present scenario of
market dynamics of rose and gladiolus
including products flow and institutional
relationship;

* To identify value chain stakeholders and
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their value addition activities; and
e To suggest intervention points for value

chain strengthening,

Materials and Methods

A value chain is a sequence of productive
processes from the provision of specific inputs
for a particular product to primary production,
transformation, marketing, and distribution
up to final consumption. Thus, channel
mapping methodology includes tracing a
product flow through an entire channel from
product conception to the consumption
level. It includes consultation with the actors
associated with activities at different stages. To
capture those activities secondary as well as
primary information are required.

This paper partly depends on a study
conducted by PACT in 2014
secondary information was collected from
stakeholders

in which
the concerned by visiting
organizations in different levels, websites, and
publications. Similarly, primary information
was collected by visiting to the different
actors of floriculture (rose and gladiolus)
value chain and information has been
collected by using simple checklists. Focus
group discussions were held to understand
different aspects of cut flower value chain
and to triangulate information collected
from various sources.

Major Findings

Most of the Nepal’s Hill and mid-
Mountain regions are at an altitude of
between 1,000 to 4,000 meters and this
area covers 42 % of the country’s total land
surface. These locations having about 1,500
mm rainfall, day temperature from 20 to
30°C and night temperature from 5 to 20°C

are favorable for production as well as trade
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of native and commercial flower species.
These locations have 60 to 80% humidity
and soil acidity 5.0 to 6.0 pH that are suitable
for flower and plant production.

Thirty-five districts in the country
are considered potential for cultivation of
floriculture products for market. Depending
upon present extent of flower cultivation the
three districts in the Kathmandu valley; three
districts surrounding the Kathmandu valley,
namely Kavre, Dhading and Makwanpur; and
Chitwan are categorized as most potential
districts by Floriculture Association Nepal
(FAN). Jhapa, Morang, Sunsari, Dhanusha,
Siraha districts in the Terai and Kaski in
the hills are categorized as second most
important for flower production. Similarly,
Dolakha, Banke, Kailali, Kanchanpur, Doti,
Dadeldura are considered as the third most
important districts.

The total land area under floriculture
was around 137 hectares in 2013. About 650
entrepreneurs wereinvolvedin the production
and marketing of floriculture products and
the large part of land under floriculture was
in the central development region. Out of
the total area of the floriculture in Nepal
about 40% was occupied by gladiolus and
about 29% occupied by the rose alone. The
national figures of floriculture clearly show
that the gladiolus and rose are among the

most potential flowers.

Domestic Production

Information compiled by the FAN
shows that area under gladiolus and rose was
365 Ropani (18.6 ha) and 282 Ropani (14.3
ha), respectively, in 2010/11. According to
the stakeholders involved in production and
trade of cut flowers it was estimated that

about 1.5 million sticks of gladiolus were



produced in the country in 2013, which
roughly means 80 thousand sticks per ha.
Similarly, production of Dutch rose was
estimated at 657 thousand stick per year,
which is roughly 46 thousand sticks per ha.

Import

Nepal imports flower and floricultural
related goods and products from India,
Thailand, The Netherland, France, UK,
Japan, Namibia, Italy and some other
countries. It imports live trees and other
plants, hybrid seeds, bulbs, roots, ornamental
foliage and cut flowers. Cut flowers are
imported from India, Thailand, and Italy.
Most of the cut flowers come from India
during winter season. Available information
shows that there a total of 37511 and sticks
35716 of rose was imported from India
and Namibia, respectively, in 2013. Import
of other floriculture products totaled Rs 20
million in 2013 .

Domestic Demand

According to information published by
the ABPSD total demand of gladiolus and
rose were 4 to 6 thousand sticks each per day
in an average. The demand is highest during
marriage season which falls during February,
May, June and December, and also during
festivals such as Dashain (October) and
Tihar (November). Average annual demand
of gladiolus and rose are estimated at around
1.5 million sticks and 1.1 million sticks,

respectively.

Export

Nepal has been exporting cut flowers,
though quantity of such export remained
lower than main

much import. The

destinations of export were Qatar, France,

UK., Japan, Israel, and Spain. Nepal’s export
of rose is increasing but is experiencing high
fluctuations from year to year. India has been
major destination of such export followed
by Japan and Qatar. According to TEPC
Nepal exported 91,542 kg rose in 2009 which
increased to 131,567 kg in 2012. Concerned
stakeholders reported that demand of roses
from abroad is increasing but Nepal is
unable to respond because of small quantity

produced during main demand season.

Value Chain and Value Addition

The country is more or less self
sufficient in gladiolus during its main season,
but needs import during off-season. It is
estimated that about 5 percent of total
gladiolus consumed was imported last year.
At the same time Nepal exported about
5 percent of its production during main
production season. In the case of Dutch
rose, Nepal imported about 40 percent of
its demand. No export of Dutch rose was
reported last year. The entire local rose
marketed in the country was produced within
the country.

There are generally four channel used in
the marketing system of floriculture product,
especially for rose and gladiolus. "Grower-
Wholesaler-Retailer-Consumer™ channel
is the most commonly used for domestic
production. The other channel "Grower-
Wholesaler — Consumer" is practiced only
when end user needs large volume at one time.
"Grower — Retailer — Consumer" channel is
common in smaller urban areas only. Import
of cut flower is done by wholesalers that use
"Wholesaler — Retailer —Consumer" channel
in marketing the product. A generalized value
chain map of cut-flower in Nepal is presented

in figure 1.
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Figure 1: Generalized Value Chain Map of Cut -flower in Nepal
(Rose and Gladiolus)
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The price a consumer pays for a
product or service is the total amount of
money available to be distributed among the
members of that specific chain. This price
represents the value created by the chain
members. Thus, value addition refers the
effort of all groups of firms that involve
in the creation of value from input to final
product in coordination of each other.

Cost of production, up to harvesting,
of gladiolus was Rs 5.41 per stick. Grading,
packaging and transportation costs up to
wholesalers premises was another Rs 0.60
and handling loss equivalent to Rs 0.20 per
stick. Thus, total cost per stick of gladiolus
to a producer was Rs 6.21. Average price that

farmers received from wholesaler was Rs

16/

7.50 per stick, indicating a margin of Rs 1.29
per stick to producers (Table 1).

Wholesalers provide limited but very
important service in cut flower business that
is linking the producers to the market. Cost
wise it is mainly provision of showcase cum
store from delivery by farmers to collection
by retailers or consumers, which costs Rs 0.4
per stick and their net benefit was Rs 0.35
per stick.

The major and visible value addition in
cut flower business is made by retailers. They
convert simple cut flower sticks into beautiful
bouquet, arrange them into impressive way
and decorate venue/vehicle as required.
They use several materials including foliage,
ribbon, plastic, wire/string and cloths. Wage



labor is also important component of cost as
flowers need careful handling at all stages of

value chain.

Table 1: Value addition in Gladiolus Business
(Rs/stick)

of Rs 4.6 per stick. Details of costs and
benefits to stakeholders are given in Table 2.

Table 2: Value addition in Rose Business
(Rs/stick)

Producer | Wholesaler | Retailer | Total
Cost of
. 5.41 5.41
production
Buying price 7.5 8.25
Grading
) 0.4 1.9 2.3
packaging
Transportation 0.2 0.2 0.4
Storage 0.4 0.5 0.9
Losses 0.2 1.6 1.8
Total cost 6.21 7.9 12.45
sales price 7.5 8.25 15
Profit 1.29 0.35 2.55 | 4.19
Profit as % of
21% 4% 20%
cost
Profit as % of
] 17% 4% 17%
sales price
Share in total
31% 8% 61% | 100%
benefits
PACT, 2014

Cost of producing one stick of rose
was Rs 3.86. Another Rs 0.80 was spent by
producer for grading packaging an transport
to wholesalers' premises. It was estimated that
average loss to farmers during transportation
storage and handling was Rs 1.1 per stick.
Thus the total cost to producer was Rs 5.76
and sales price was Rs 9.0 per stick. Further
Rs 0.5 was spent by wholesaler for storage
and Rs 2.9 by retailers for grading, packaging,
transportation and storage. Storage and
handling loss to retailers was estimated to be
equivalent to Rs 2.5 per stick. The average
price consumers pay was reported at Rs 20
per stick meaning that retailers make a profit

Producer | Wholesaler | Retailer | Total
f

Costof 3.86 3.86
production
Buying price 9.0 10.0
Gradi

rading 0.4 20 | 24
packaging
Transportation | 0.4 04 | 08
Storage 0.5 05 | 1.0
Losses 1.1 2.5 3.6

Total cost 5.76 9.5 15.4

Sales price 9.0 10.0 20.0

Profit 3.24 0.5 4.6 | 834
Profit as %

OREBST s | 5% | 30%

of cost

Profit as %

36% 5% 23%

of sales price

Shate in total

39% 6% 55% | 100%
benefits

PACT, 2014

Scope for Further Development

Nepal has rich bio-diversity with a
wide variety of topographical and climatic
conditions within a shortdistance. There are
as many as 6,500 species of flowering plants
with the possibility of further innovation,
commercialization, and diversification.
The industry has shown good progress
in terms of import substitutions of
floriculture products. Floriculture being
labor intensive crop there is also high
scope of employment generation in the
country. Activities such as transplanting,
weeding, harvesting and arranging the final

products are suitable for women, opening
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employment opportunities for them. Some
of the major potentials for development
are:

Information
shows  that

Increased productivity:
collected during
the yield
improved/hybrid planting material and

survey
can be doubled by using
improved management practices. Similarly,
there is scope of increasing floriculture area
in terai as well as hills taking advantage of
different microclimatic conditions.

Off-season supply: Nepal has natural
advantage of cultivating floricultural
products in hills when there is no possibility
of producing them in the Terai of Nepal
and nearby India and Bangladesh without
This

of getting off-season

controlled environment. provides
good opportunities
prices.

Export: Cut flower is the product where
very high level of value addition is made
at retail level. This is important in Nepal as
there is high level of urban unemployment.
Stakeholders reported that there is high
demand of cut flowers from international
including Middle

and European countries. Present level of

markets East, Japan
transportation costs to overseas markets
will also be reduced substantially once the
volume of export is increased.

Post harvest losses reduction: The post
harvest losses in gladiolus are estimated
to be some 20 percent of harvested
amount and it is estimated to be as high
as 40 percent in rose. This means loss of
almost 150 thousand sticks of gladiolus
and 65 thousand sticks of rose per year. It
is possible to reduce the loss substantially
by training concerned stakeholders on post
harvest handling practices, provision of

appropriate store houses and vehicles.
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In spite of high quality cut flower
production potentials, the country has
not been able to be self sufficient in some
of the products including rose. The next
step of developing the sector to become
internationally competitive will be a tough
challenge. Other major constraints in
commercial flower business are:

Roses are susceptible to a wide variety
of pests and diseases including aphids,
leathoppers, spider mites, scale insects,
caterpillars, sawfly larvae, Japanese beetles,
rose stem girdlers, thrips, rose chafers, rose
midges, rose slugs, leaf cutting bees, black
spot, rust, powdery mildew, dieback, canker,
crown gall, viruses, and downy mildew.
Gladiolus corm rot (Fusarium), Gray mold
Viruses, Aster yellows, Spider mites, thrips
and Aphids are the most common problem
and diseases seen in gladiolus plant during its
production and harvesting,

Quality
mostly depends on the

inputs: Nepalese floriculture
international
market for the input supply as most of the
planting materials and some of the other
inputs used for the flower production are
imported. This causes high production
costs in the floriculture products. Post
-harvest handling is poor and wvalue
addition activities applied in the flower are
few in practice.

Low bargaining power of producers: The
floriculture market is controlled by a few
wholesalers cum import/exporters. There
is no role of producers in fixing the market
prices. Lack of information on available
technology and marketing opportunities also
are responsible for slow adoption of flower
cultivation by producers.

Infrastructure: Due to the lack of proper

storage facilities, producers are forced to



sell the product immediately after harvest.
Similarly, there are limited or no collection
centers at production sites. This makes
handing the product more difficult. The
collection centers managed by wholesalers
are not physically and structurally suitable
to carry out the day to day market activities.
Land leases problem: Flowers are mostly
cultivated in leased land near major roads
and urban centers where rent is surging due
to urbanization. Moreover, landowners are
reluctant to go for long term agreement with
producers. Absence of strong land leasing
policy and legal loopholes are the other
disincentives to land owners to lease out
their land.

Production credit: Because of high initial
cost involved in tunnel making for some of
the flowers such as dutch rose, substantial
amount is required to start the enterprise.
Producers reported difficulty in borrowing
from formal sources as financial institutions
need collateral against loan and also that
most of the flowers are cultivated on leased
land which can not be used as collateral by
tenant. Because of relatively new crop, the
floricultural production is not considered a
good, safe investment opportunity by the
financial institutions.

Possible Areas of Intervention
Past  experience of cut flower
production and trade in Nepal shows that
this sub-sector requires multi-dimensional
development plan to harness the potentials.
Public sector intervention is required in
provision of improved inputs, infrastructure,
production and trading environment. Some
refinement in policy related matters are also
required to provide conducive environment
for the development of this sub sector.

Following are some of the major programs
that will yield desirable results.
A well

equipped research center needs to be

Research and development:

established with major research thrust on
identification/development of local and
exotic varieties suitable for different altitude,
aspects and soil types together with improved
package of practices. Appropriate method
for diseases and pest control is urgently
required. Research is also required on most
suitable varieties that can yield throughout
the year and quality production in term of
size and keeping quality. Besides technical
research, marketing research is equally
important especially for export market.

Lack of

appropriate storage facility compels the

Infrastructure development:
producers to sell cut flowers and other

floriculture  products immediately after
harvest. Lack of road infrastructure in
remote inner parts of rural area has also
made it almost impossible and very expensive
to produce and transport fresh flowers to
road head. The government needs to provide
suitable environment to attract investment
in those sectors. Special privilege should be
provided to transporters that develop vehicle
suitable to transport floriculture products.

Supply of quality inputs: In the absence
of research and development most of the
planting materials are imported, mainly from
European countries and India. This implies
high cost of inputs. Stakeholders also
reported that they have to go through lengthy
process for payment in foreign currency.
This calls for simplification of process,
relax duties on the import of machinery,
equipment, packaging material and planting
materials until such materials are produced

in the country.
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Landscape Management and
plant species

Introduction

Landscape comprises the visible
features of an area of land, including
the physical elements of landforms
such as (ice-capped) mountains, hills,
water bodies, etc. There are two types
of ILandscape i.e. Natural Landscape
and Artificial Landscape. Landscaping
is an activity that can modify the visible
features of land for creating a beautiful
environment. It is also known as
gardening which is more technical than
natural.

Landscape management is the
strategic process of planning for the
beautification of landscape in an effective
and efficient manner. LLandscaping can be
done in public park, botanical garden,

office

courses, sports centre, urban area, temple

private garden, garden, golf
area, hotels, hospitals, picnic spots, etc.
for environment consetrvation, education

and recreation.

Common Landscaping Features
There are some common features seen

in the landscapes/gardens which can be used

in our management such as;

e If the garden is big in size, develop
pavement

¢ A wall can be covered with a beautiful
climber

¢ Develop variation in altitude to provide
diversity of landscape

e The entrance should have an attractive

and open look to it

Dipak Lamichhane
Senior Garden Officer
National Botanical Garden, Godavari, Lalitpur

e Trees act as an excellent wind barrier and
form a beautiful skyline

* The flower beds can be planned with the
lawn in the foreground

* Climbers, shrubs and flowering plants
can be added for fragrance

* Encourage birds to make their nest in the
trees, let a small place be made available
for the birds to drink water

¢ A pond with water plants adds another

and makes the

dimension garden

interesting.

Why Landscape Management?

¢ To control air, water and land pollution

e To create visual interest and relief

* To provide functional living space

e To create spaces for community activity
and social gathering like picnic, meetings,
etc.

* To improve physical environment and
provide the living environment for
people and other animals like birds,
butterflies, etc.

Plant species

Plant species which have ornamental
value are necessary for beautification of the
landscape management. List of some native
and exotic plant species suitable for urban
area landscaping of Nepal are given in the
Annex.
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Conclusion is one of the strategic processes but
Selection of ornamental plant species either  after construction of the landscape their
seasonal or perennial creates beautification  sustainable management is the most
of the landscape. Landscape management  important thing.
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Annex 1: Plant species for Landscape Management in urban area of hill region

*%.9. AATAT AT ERIGEAIE) 21. | dtegear Taxcus wallichiana
1. | ot & Callistemen citrinus 22, | 3HeT Phyllanthus emblica
2. | %" Anthocephalus chinensis 23. | Zfagm Tupidenthus sp.
3. | war suar fate | Albizia sp. 24, | M Magnifera indica
4. | @=t fauer Populus enro-americana 25. | guieyr Ranvolfia serpentina
5. | #gaT Eucalyptus sp. 26. | TATH HA Rosa sp.
6. | ®aTer Eleocarpus sphaericus 27. | =/ weralts T | Pranus sp.
7. |&ta Dendrocalanus sp. 28. |d®m Salisc babylonica
8. | forre Morus alba 29. | asaa Cinnamonum tamala
9. |wEar g Gravillea robusta 30. | meieft e Plumeria rubra
10. | &T Nerium indicum 31. | gy Prunus armeniana
" TYLIET gai Thuja orientalis 32. | FTgEEsT Prunus commmunis

ERitereatl 33, | A Prunus persica
12. | fm Azadirachta indica 34. | siet Jasminum multiflornm
13. | fpeea am Caryota nrens 35. | =met Jasminum arborescens
14. | @rgear Pinus roxburghii 36. | gEshAa Gardenia jasminoides
15. | sqreh/famer Bombax ceiba 37. | sE@HHEA Magnolia grandifolia
16. | fewt Dalbergia sissoo 38. | fasrae Magnolia sonlangeana
17. | tafe Ommntém.r 39. | ArefRiE Rbododendron arborenm
Jfragrantissima 40. | eTregaTd Poinsetia pulcherrima

18. | T&er Cedrus deodara 4. | g Orehid
19. | wmTSTHeT Bongainvillea glabra 42. | g¥a Hedera nepalensis
20. | arfesma Nyctanthus arbor-tristis 43. | Agave sp., Yucea sp.
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44, | S, AT Cycus revoluta 64. | gt | Nephrolepis cordifolia
45. | et Podocarpus neriifolins 65. | @ar Pandanus nepalensis
46. | g=r Barberis asiatica 66. | =T Magnolia champaca
47. | aresedl, SMMHTAT | Mabonia nepanlensis 67. | = Ficus benghalensis
48. | gefana Litsea cubeba 68. | der Ficus religiosa

49. |fa=t Ginkgo biloba 69. | gt Fieus benjamina

50. | 7@ 3 Cythea spinulosa 70. | v Ficus lacor

51. | fegz Zanthoxylum armatum 71. | fmmr, fedte Ficus anriculata

52. | QrepuiaT Aesenlus indica 72. | gtar Baubinia purpurea
53. | TSR Ardisia macrocarpa 73. | g Baubinia variegata
54. | et Myrica esculenta 74. | P Buddleja asiatica

55. | gre Pyracantha crenulata 75. | @@ Celtis anstralis

56. | @gat Pyrus pashia 76. | STE Jasminum humile

57. | ¥ Prunus cerasoides 77. | freemist Duranta repens

58. | usigEr Cassia fistula 78. | ST Syzyginm cumini

59. | et Choerospondias axcillaris 79. | frefmt Acer oblongum

60. | /@ %o Lagrestroemia indica 80. | Sertuer, Tafty Jacaranda mimosifolia
61. |gdt Juniperns indica 81. |aga Acacia nilotica

62. | Tetgear Cupressus tornlosa 82. | ustferar Agzalea hybrida

63. | gTeieRgd Castanopsis indica 83. | depTEAT Melia azedarach

Annex 2: Plant species for Landscape Management in urban area of terai region

*.9 et AT ERIIEEAIE) 14. | acdrare Dalbergia latifolia
1. | ot o Callistemen citrinus 15. | wures/fomer Bombax ceiba
2. | ®ew Anthocephalus chinensis 16. | fadt Dalbergia sissoo
3. | war saar fate | Albizia sp. 17. | osge Cassia fistula
4. | et fquer Populus euroamericana 18. | fagt Mallotus philippensis
5. | ggar Eucalyptus sp. 19. | aehrEar Melia azedarach
6. | &gmer Eleocarpus sphaericus 20. | orfesta Nyctanthus arbor-tristis
7. |ata Dendrocalamus sp. T, sfidertest, . )
21. Moringa oleifera
8. | enfat Mussenda sp. &
9. | afde Alstonia neriifolins 22. | | Phyllanthus emblica
10. | wER Nerium indicum 23. | megHTET Delonix: regia
11. | AgaEt gd Thuja orientalis 24. | 3w Magnifera indica
12. |t Agzadirachta indica 25. | witwr Annona squamosa
13. | 3= Saraca asoca 26. | TATH HA Rosa sp.
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27. | fas @rer Pterocarpus marsupinm 39. | =¥ Ficus benghalensis

28. | g Ranvolfia serpentina 40. | dtuer Ficus religiosa

29. | qsfaTa Cinnamomum tamala 41. | gt Ficus benjamina

30. | et e Plumeria rubra 42. | FETSRA Bongainvillea glabra

31. |t Calotropis gigantea 43, | 9gd Acacia nilotica

P T p—— Cycus pectinata, C. 44. | sfi@ve Santalum album
revoluta 45. | argamE A Hibiscus rosa-sinensis

33. | &t Terminelia chebula 46. | tawett Vite: nigundo

34. | =it Terminelia bellirica 47, | 36 Prunus sp.

35. |== Aegle marmelos Tabernaemontana

36. | faar fmr Murraya koenigii 48.. | T divaricata

37. | @ Ficus lacor 49. | gaTTT Orchid

38. | =i Magnolia champaca 50. |aq Calamus sp.

——=— okt

24| y%%zaé}e Foviculture




19" Hora “Cape 2016

Greenery development and choice of species for
open spaces and streets of Kathmandu Valley

Nowadays, the role of FAN (Floriculture
Association of Nepal) also has been highly
praiseworthy for organizing flower exhibition,
every year in Kathmandu, which has drawn public
attention and developed competitiveness among
amateur as well as professional flower growers.

Introduction

Itis acommon belief that tree plantation
in the town area was in practice with the growth
of civilization which is also supported by the
writings of ancient scriptures but the modern
approach of urban forestry or greenery
development in the city area is believed to take
momentum from North America and Europe
during 1960s as a recent practice to introduce

e A
ar i ‘-?
.(.' / -

Part of Kathmandu Valley iz‘/y picturesque mountain x/opes

Dr. Mahendra Nath Subedi
Vegetation Ecologist (Environmentalist)

activities for environmental promotion. Since
then environmental awareness program has
emerged  as a separate branch of urban
forestry all over the world. Among several
components of urban forestry, the key role
of urban forest in improving aesthetic quality,
ecological maintenance, cleaning the air, and
modifying the temperature extremes has been
pointed out by various researchers (Dwyer et
al., 1991; Negi, 1998). Furthermore, their role
for reducing noise level, providing nutritional
base to wild life and avian fauna, filtering the

dust, etc are well established.

Kathmandu is regarded as one of
the most beautiful city in south Asia due
to its location in the mid-mountain region
with suitable climatic condition. The valley
bottom lies at around of 1200m while the

tallest mountain (Mt. Phulchoiki) attains a
height of 2715m where warm tropical and
moderate to cool temperate climate prevails
in this region. Above all, the glamour of
Kathmandu Valley lies in its ancient legacy

/%/Zﬂ/édg Fovicatture | 25



‘Clean Environment and Economic Prosperity through Floriculture”

of rich cultural heritage, picturesque hills
with lush green forests around that mainly
attract the weary travelers from within the
country and far abroad.

However, it is sad to record that since
last couple of years the lower hill slopes
of Kathmandu Valley have been greatly
encroached as an expansion activity that can
be realized from a considerable distance.
Similarly, the core city area also has been

overcrowded due to rapid urbanization

B T 7
1 T‘.,‘-‘\."'\ : ¥

Scene of Kathmandn valley with

leaving it as a concrete forest. In several

places there is still predominance of
exotic tree species that carry the legacy of
Rana regime despite the easy availability
of indigenous tree species that are more
suitable to the local climatic condition.
This situation has necessitated reviewing
and suggesting some better choices for

beautification and greenery development in

the streets and open spaces of Kathmandu
Valley.

)

et X " g ] i
dense built structures

Floral richness of KV

Kathmandu Valley is very rich in plant
biodiversity. More than 1300 plant species
belonging to 162 wvascular plant families
are recorded here which represents about
26% of wvascular flora so far recorded from
whole of Nepal (DMP. 1986). Prominent
tree species include Acer oblongum, Aegle
marmelos, Albizzia julibrissin, A. mollis,
Alnus
Betula alnoides, Camelia kissi, Cassia fistula,
indica, Cedrella

nepalemsis, Bauhinia  purpurea,

Castanopsis tribuloides, C.
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Celtis
axillaris, Cinnamomum camphora, C. tamala,

toona, australis, Choerospondias
Daphnyphyllum himalayense, Englehardtia
spicata, Eriobotrya spp., Euonymus spp.,
Euraya spp., Fraxinus floribunda, Grewia
oppositifolia, Iles dipyrena, I. doniana,
Juglans regia, Lithocarpus spicata, Machilus
spp., Michelia champaca, Neolitsea umbrosa,
N. cuipala, Prunus cerasoides, Osmanthus

spp., Rhododendron

arboreum, Schima wallichii, Stranvesia nausea,

fragrans, Quercus

Symplocos spp., Syzyzium cumini, Wendlandia



sp, etc. Among shrubs include Princepia
utilis, Daphne papyracea, Luculia grattissima,
Wickstroemia canescens, Mahonia napaulensis,
Rubus ellipticus, Rossa brunoni, Phyllanthus
parviflorus, Viburnum coriaceum, FEuraya
accuminata, etc. Several orchids (terestrial and
epiphytic) covering prominent genera such
as Bulbophyllum, Calanthe, Cirrhopetalum,
Dendrobium,

Pholidota,
Rhynchostylis, Vanda, etc. are widely found

Coelogyne,  Cymbidium,

Eria, Gooderia, Habenaria,
in the forested environment of Kathmandu
valley along with some other beautiful orchids
like Pleone precox, Arundina graminifolia and
Satyrium nepalense.
Brief history of beautification in
Kathmandu Valley

Significant numbers of exotic plant
such as Grevillea,

species Eucalyptus,

Araucaria, Callistemon, Populus, Pines,

Thuja, etc. were introduced in Nepal and
more dominantly in Kathmandu valley
after the dawn of democracy in a deceptive
thinking that they are more promising ones
than the native plants as there was no real
search about their environmental value.
Similarly, there was little awareness and less
appreciation about the aesthetic value of
native ornamental plants that decorate the
town as well as the count yard. Chronological
history shows that the establishment of the
then Royal Botanical Garden at Godavari, in
1962, was the landmark for laying foundation
of scientific knowledge and exhibition
for popularizing the wealth and beauty of
flowers in public image. Since then growing
flowers in house premises has been a cultural
practice and numbers of recreational parks,
nurseries are being added and the number
today exceeds more than 300 which is quite

encouraging,

Blooming Bongainvillea at the entrance of a private house
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Current Scenario of
Kathmandu Valley

Kathmandu is

pollution in
considered  more
susceptible to pollution due to its cup shaped
structure where dust and noxious gases have
complicated outlet. Therefore, it has become
highly urgent to assess these consequences
for environmental safety. It is well accepted
that street dust is an important pathway in the
exposure of people to toxic elements. Among
others, in recent years, there has been an
increased concern regarding the contamination
of heavy metals in street dust because of
their potential toxic effects (Karmacharya
and Chhetri, 2016). Through accumulated
street dust, the heavy metals may find their
way into soils, surface and underground water
and subsequently into living tissues of plants,
animals and human beings through food chain
and result in health hazards.

The metals in the dust can be
accumulated in the human body via direct
inhalation, ingestion and dermal contact
absorption, and pose potentially deleterious
effects on human health (Faiz et al., 2009 in
Karmacharya and Chhetri, 2016). Due to
uncontrolled and ever increasing vehicular
emissions, unplanned urbanizations, factory
and industrial activities, the valley is becoming
unsuitable for healthy living,

The mean concentration of heavy
metal in Kathmandu dust city is 7.2mg/g
for Fe, 62.2 pug/g for Zn, 29.5 ng/g  for
Cu, and 22.3 ug/g for Pb, respectively while
those of control were 2.1 mg/g for Fe, 29.9
ug/g for Zn, 15.6 pg/g for Cu, and 12.3
ug/g for Pb, respectively (Karmacharya and
Shakya, 2012). These situations are alarming
and provocative for urgent action.

Lichens and bryophytes are considered
environmental

as good indicators of

28|

pollution and their sensitivity is mostly
expressed in urban environments. It is
found that lichens show their sensitivity to
air pollution in various ways such as decline
in diversity, absence of sensitive species,
morphological, anatomical and physiological
changes. Similarly bryophytes also have
shown high sensitivity with the air pollution.
They have been disappearing from city and
industrial areas because of their sensitivity
from the air pollution and Kathmandu is not
an exception.

Lessons from April 25 (2015) earthquake

The Nepal Earthquake of April
2015 with a magnitude of 7.8 killed over
8,000 people and injured more than 21,000
people. Being highly populated the impact
was deadliest in Kathmandu. Before this,
on March 11, 2011, Japan had experienced
more severe earthquake of 9 M - unleashing
a savage tsunami. The number of confirmed
deaths has reached 15,891 as of April 10,
2015, according to Japan's National Police
Agency. More than 2,500 people are still
reported missing,

A research conducted by Miyawaki
(2014), soon after the earthquake, revealed
that monoculture forests of pines were
completely destroyed whereas the trees of
potential local vegetation did not fall down.
These native species include the members of
Lauracea, Fagaceae, Theaceae, and so on. In
Kathmandu valley also the members of these
tree species are found in the natural forests
which have great potential to stabilize the
local environment because of their deep root
system and power to withstand at the time
of disaster. So we have to learn the lesson
from outside world and emphasize planting

indigenous plants with proper selection.



Constrains for urban beautification
There has been much discussion about
the unplanned development of Kathmandu
city and urban beautification and greenery
developmentis also associated with it. Among
the wvarious reasons include inadequate
management by the concerned agencies, low
priority of the government, lack of clear
cut responsibility and coordination, lack of
open space especially amidst the city, lack
of silviculture management, lack of applied
research, lack of peoples' participation,
lack of civic sense, inappropriate choice of
species, etc. But the recent trend shows little

bit improved scenario.

Recent developments
Since last couple of years some

efforts have been initiated which

shows some towards the

hope
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scientific approach from individuals
and organizations. Baral and Kurmi
(2006), Malla and Kurmi(2005), have
assessed the city beautification status of
Kathmandu and prescribed some wild
ornamental plants for domestication in
the urban areas. Similarly DFRS (2010)
has shown some interest for research
in urban forestry area. Likewise, KVDA
(2071 B.S.) also is taking responsible
role for wurban greenery programs
and published an atlas of 887open spaces
within Kathmandu valley. Plantation from
Maitighar- Teenkune, in its coordination,
during last SAARC summit (2014) is a good
example in this direction. Similarly, in very
recent time, the people have felt some relief
from the road expansion activities that has
increased open space and provided beautiful

look of the city to great extent.

-
-

Tree plantation in the main street of Maitighar -Teenkune road during last SAARC summit
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Better look of the Kathmandu city through road expansion

Suggestions for Choice of species in
environment friendly approach

There are numbers of plants that can
be prescribed for greenery development
and beautification for Kathmandu city that
are already described and cited above from
surrounding forested areas. In addition, Joshi
(2006) has suggested some indigenous tree
species for urban beautification in Nepalese
urban areas with their flowering time, type of
tree (persistency or deciduousness of leaf),
flower color, etc. that helps for purposeful
selection of species at particular sites.
Numbers of these species are applicable to
Kathmandu city as well. But the appropriate
choice for particular site needs some insight
vision to take the decision.

It appears more promising to divide the
choices into two categories as environmental
though

promotion and beautification,
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both of the activities are complementary
to each other. Trees play better role for
environmental promotion whereas small size
shrubs and herbaceous plants are considered
good for beautifying the surroundings.

Different plantation sites for urban
areas include private garden, open spaces of
resident area, hotels, parks, hospitals, schools,
temples and shrines, office compounds, etc.
Furthermore, green belts, roadsides, traffic
islands, provide ideal places for such activity.
The choice of species depends upon the
available space.

Among the herbaceous and small sized
plants there can be many choices as they
could be changed according to the season and
few interval of years, but the choice of trees
is of bigger concern as it needs several years
to grow and difficult to change. Hence the

focus of this paper is on the choice of trees.



While selecting the trees, their different
use categories also have to be considered.
For adding aesthetic characters flowering
trees such as Prunus spp., Aesculus indica,
Lagestroemia indica, Magnolia grandiflora,
Nerium indicum, Saurauia nepalensis, Cassia
fistula, Bauhinia variegata, B. purpurea , etc
are thought better. For small size flowers
and greenery Ligustrum confusum, Michelia
champaca, Osmanthus fragrans can be chosen.
Similarly for greenery Camalia kissi, Salix
babylonica, Skimmia arborescens, Syzyzium
cumini, etc are preferred. For colorful leaves
Gingo and Acer better serve the purpose. For
colorful fruit Ilex doniana is a good choice.
For greenery and environmental promotion
trees with gregarious habit and deep tap root
system belonging to Lauraceae family such as
Cinnamomum tamala, C. camphora, Neolitsea

cuipala, Machilus spp., etc. are excellent

4 . L T

Aesculus indica (Lekh Pangra), a native tree growing in the roadside of Kathmandu

but keeping them in beautiful look and size
silvicultural practices need to be developed.

shrubs

coccinea,

Camelia
Dobinia
Erythrina crista-galli, Indigofera cylindraceae,
Mahonia

Mussanda

Among japonica,

Colquhounia vulgaris,

Luculia  grattisima, napaulensis,

Murrrya  coenigi, macrophylla,
Oxyspora paniculata are more popular. Climbers
such as Aristolochia griffithii, Clematis spp.,
Bougainvillea glabra, B. spectabilis, Lonicera
macrantha, Porana grandiflora, Raphidophora
glauca, Rosa brunoni, Schizandra grandiflora are
found widely cultivated and better suggested.
Some of the plants mentioned above
are also from improved varieties and exotic
ones. In the city area aesthetic look also
carries great importance. Here the emphasis
is for the preference of the native plants. But
the exotics should be adaptable to the local

climatic condition and be eco-friendly.
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Conclusion

From the above review and development
status of Kathmandu it is obvious that the
urban forestry is in infant stage. For the proper
functioning of this program zonation of
city into core, suburb and fringe area seems
urgent depending upon the population density
and compactness. First and foremost, all the
stakeholders of the development should make a
consensus and own it as a common dream of the
people to make it clean, green and healthy city.
The choice of species depends upon the width
of road and pedestrian path, area of houses and

office complexes, height of nearby buildings,

peoples' likeliness, etc that determine the type
of plant to be selected. It is likely to emphasize
upon the selection of evergreen broadleaved
trees that are considered better for environmental
purpose. Furthermore, pollution tolerant and
pollution indicator trees also to be selected for
environmental safety and measurement.

In view of the existing condition of
narrow lanes, lack of civic sense for protection
of plants, difficulties in coordination, heavy
environmental pollution with significant
deposition of heavy metals, etc choice of
suitable plant species for Kathmandu city still

seems to be a tricky approach.
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Commercial Orchid farming in Nepal:
Opportunities and Challenges

Introduction:

Orchids are fascinating flowers and are
found in all kinds of shapes, sizes and colours.
It is the largest family of the plant kingdom
accounting to about 800 genera, 30,000 species
and more than 100,000 hybrids. Orchids
are found growing from the tropics to the
temperate and from the desert to the snowy
mountains. However, they grow mostly in
the tropical forest as epiphytes but are also
found growing as terrestrials, saprophytes
Orchids can be classified

into two groups based on the growth habit.

and lithophytes.

These are monopodials; plants continues to
grow in one direction (upright) perennially
and sympodials; plants develops side suckers
that further develops pseudo bulbs and that
pseudo bulbs further develops more suckers.

The oldest pseudo bulbs die after flowering.

Orchids in Nepal:

Nepal is also considered rich in Orchids
and has been found to be home for more than
450 species of Orchids. The spread is from
the plains of the terai to the snowy mountains
and from the east to the west of Nepal. The
terai has been reported to have more diversity
of species as compared to the mountains and
similarly the east of Nepal has been found
richer in these species than the west of Nepal.
Orchids in Nepal have been used for its
beautiful flower but the use has been limited
to the hilly urban areas and the rural areas of
the east Nepal. In addition to its aesthetic
use, orchids are also used as fodder for the

animals, used in traditional medicine and in

Dr. Umed Pun
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manufacturing of modern day health tonics.
Orchids are collected from the wild and sold
for its flowers for aesthetic purpose or for its
pseudo bulbs or canes for medicinal purposes.
The collection of wild orchids for health
tonics has intensified in the past few months
and huge quantities have been exported from
Nepal. These collections perhaps could result
in loss of orchid diversity from Nepal. The
critical question is can we save these Orchid
species or perhaps commercially farm to give
continuity to the export market and still save

these species.

Commercial farming of Orchids in Nepal:

Commercial orchid farming for cut
flowers or potted plants in Nepal started
about 20 years ago. The major Orchid genus
that is commercially cultivated in Nepal
is Cymbidium and is a sympodial orchid.
Hence, hereafter Orchid will be referred to
as Cymbidium. Cymbidium hybrids prefers
cool climate (maximum summer temperature
of 30°C and minimum winter temperature of
5°C) withideal temperature of 20°C. Although,
in the present growing areas the minimum
temperature sometimes goes to about 0°C yet
the growth and health of the plants are good.
Currently, Cymbidiums are cultivated in pots
and under greenhouses with protection of
agro-net during winter and with agro-net and
plastic sheet during rainy season. Cymbidium
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farming is mainly done in Godavari region
of Lalitpur district. Cymbidiums are popular
and one of the most expensive cut flowers
both in Nepal and overseas. The wholesale
and retail price of Cymbidium is much higher
than other cut flowers (Table 1 and 2). This
is mainly because of its excellent flower and
long lasting quality.

Table: 1 Average wholesale price (NRs)

Cut flower | 1998 | 2005 | 2009 | 2014 | 2015
Gladiolus 60| 50| 50| 80 9.0
Dutchrose | 10.0| 70| 7.0] 9.0 8.5
Carnation 801 70| 70| 8.0 8.5
Cymbidium | 15.0| 31.0 [ 80.0 | 100.0 | 150.0

Table: 2 Average retail price (NRs)

Cut flowers | 2005 | 2006 | 2014 | 2015
Gladiolus 9.5 9.5 15.0 15.0
Dutchrose | 140 | 140 [20.0 15.0
Carnation 155 | 155 [20.0 18.0
Cymbidium | 720 |720 [150.0 |250.0

Currently more than two dozen
Cymbidium hybrids are cultivated in Nepal.
Quality of Cymbidium flowers grown in
Kathmandu valley is good and is of exportable
quality but production is still unable to meet
the domestic demand of 300-500 daily.
The major limitation for exportation of cut
Cymbidium at present time is the quantity and
current production could range from 10000-
15000 cut stems per annum. The future of
Cymbidium farming in Nepal looks quite
prosperous but there are also challenges that

could impede commercial farming;

OVOP program and Cymbidium:

Lalitpur  district being the major
district growing Cymbidium was recognized

as Cymbidium district by One Village One
34|

Product program (OVOP) from 2007-08
through 2010-11. This OVOP program is a
public-partnership program of Federation
of Nepalese Chambers of Commerce and
Industry (FNCCI) and Government of
Nepal. OVOP program supported growers
with partial financial support for planting
materials, greenhouse etc. This program
created momentum for Cymbidium farming
in the district and played very important role
in increasing farmers and production area of
cut Cymbidium in the country.

Opportunities and Challenges:

The opportunities and challenges of
commercial Cymbidium farming in Nepal are
listed as below.

Opportunities:

a.  Climate is favorable in the present
growing region.

b.  Possibility of more ideal location is
available.

c.  Quality of cut flowers have been found
good and of exportable quality.

d.  High value cut flower.

Growers are trained both by local and

international experts.

f.  Lead

production technology with success

growers  adapting  advance
in producing good quality flowers in
shorter production time.

g.  Easy access to Tribuvan International
Airport, Kathmandu. It takes less than

an hour from Godavari to the airport.

h.  Potential markets such as Singapore,
Dubai and Doha are within 5-6 h air
distance.

i Government support for possible

exportable flower crops has begun.
]- Research organization are giving due

importance to exportable flower crops.



Challenges: b.  Adopt improved technology of

a.  Initial investment is high because cultivation system.
planting materials cost is high. A new  c.  Improve quality of flowers to fetch
hybrid seedling may cost between Rs. better price in domestic as well as
150 to 400 per plant. export market.

b.  Gestation period is long (takes 3-4  d.  Identify and develop export market.
years to reach flowering stage after Should work in a team.
deflasking).

c.  High freight cost for exportation of cut  Government agencies:
flowers to overseas market. a.  Cymbidium being potential high

d.  Market taste changes frequently and value cut flower for export,
Cymbidium being longer gestation crop government should recommend
is quite vulnerable. Cymbidium production and

e.  The growers needs to be in constant marketing as priority sector.
touch with the market and consumer b,  Cymbidium project should get bank
trend. funding under priority sector.

f.  Potential competitors for commercial c¢. Government line agencies such
Cymbidium cultivation are growers as Department of Agriculture,
from the north eastern region of India Department of Commerce and
who are supported with government Nepal Agriculture Research
subsidy. Council should also undertake

research in production technology

What should be Nepalese strategy? and marketing of Cymbidium.

Growers and Exporters: d. Government should operate

a.  Should expand their Cymbidium efficient plant disease diagnostic
farming rapidly. center.

Reference:

Pun, U K. 2015. Orchid farming potentiality and commercialization (aesthetic and
medicinal). Proceedings of National Workshop on Non-timber Forest Products. Published
by Department of Plant Resources, Government of Nepal.

Pun, U. K. and Tripathi, K.M. 2016 (in press) Floriculture: A dynamic and vibrant subsector
of horticulture. In Six decades of Horticulture development in Nepal. To be published by
Nepal Horticulture Society to commemorate silver jubilee year.
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Basics and Advances in
greenhouse covering films

INTRODUCTION
Greenhouse
Greenhouse industry was started

commerciallyinIndiain 1989 and after 25 years
it is well settled with proper standardization
in greenhouse structures, climate control,
crops management, harvest and post harvest,
irrigation and fertigation etc. Of course, new
information, innovations are well accepted in
the industry in order to increase production
in quantity and quality thereby to make
more profits. This article aims to provide the
readers/growers (especially those who have
recently entered in greenhouse business and
those who want to start greenhouses) detailed
technical information of basic and advanced
features of greenhouse coverings especially
IR reflective cooling films.

Greenhouse covering films

It is now a proven fact known to
everyone in the industry that the greenhouse
coverings play a very important role in the
growth of plants, quality and quantity of
the produce under greenhouse conditions.
A proper selection of greenhouse covering
film is of utmost importance to achieve
better produce and in turn to get maximum
profits. It is very necessary to understand
the basic and advanced properties of the
greenhouse covering films to select proper
required covering film depending upon crop,
topography of land, climatic condition etc.

When we speak about the properties of

the polythene as a covering material, there are
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mainly two types of properties viz filtering

properties and physical properties.

Filtering requirements | Physical properties

Proper UV stabilization | High impact strength

Thermal stability Strong tear resistance

Light diffusion High flex crack
resistance

Anti sulphur Environmental stress

(Fighting aggressive cracking resistance

agro-chemicals)

UV Blocking / Anti Excellent tensile

virus strength

IR Cooling (Heat High clarity for

reflective) maximum light
transmission

IR Thermic (Heat

retention)

Anti drip

(erraneoulsy termed as

Anti-Fog)

Anti dust

Anti-Mist

In this article we will discuss about filtering

requirements of the covering films.

Factors affecting the functionality of the film
— A. Global solar radiation —

Global
amount of sunlight exposure that each part

solar radiation means the
of our earth is exposed. Unfortunately, the
amount of radiation is increasing due to the

ozone hole depletion.



Global Radiation in kly/year

19" Hora “Cape 2016

HAverage sofarradison per comstry in kiy {(kcalicr Avear)™
COUNTRY kLy COUNTRY k"% COUNTRY ”‘5 COUNTRY ""E
ria TOarn Morocco 1 Swrirame 1
Afghanistan 180 Great Bratain 70 Maurntania 180 | Sweden 70
Llaska 70 Greece 120 Mexioo 160 | Switzerdand 20
Algeria 180 Guastemala 140 Mozmmbigoe 160
Lrgcia 120 Guyara 120 =1 1490
Argertina 180 Fepatl 160 | Thailard 1490 1490
Srstradia 180 [Qaiti 160 PMNetherlands 80 | Turisis 160 160
Homg Hong 140 Ncocwrag.ms 140 | Twukey 140 1490
Eatamas 1420 Honduras 140 MNoger 200
Eabran 200 Hurngary 80 HMNorway 70 | Mruguay 160 160
Belgiurm 80 New Zealarnd 120 | Usa
Brrma 120 [nda 180 MNoeth 100
Bclivia 1490 hdonesia 140 [Boan 160 Lnzoos 180
Erazil 120 Fraq 180 Floerida 1490
Bdgaria 100 Fan 180 [@Eakistan 180 | Egarda 1490
Erad 180 Farama a0
Earads 100  kaly 120 Paragaay 160 | Metrnarm 1490
Crad 200 Peru 140 | Verwmouela 160
Crile 120 Narraica 1680 Prilippires 140
Crira 140 Japan 100 Polznd 80 | Bambia 180
Columnbis 100 Jorchan 180 Portugal 40
Costa Rica 140
Oba 10 [Fera 140 [Furmania 100
Cyprus 140 Fuwait 180 Russia[MNorth) 70
Ee Korea 120 Russia(South) 140
rrnark 7O
Eebzmon 180 Bardiria 20
[Ef= 1 = 3 200 Luxembourg 80 Saud Arabia 200
Ecuador 120 Libys 180 Sersmgal 180
El Salvsdor 140 Sicil w 140
Ethiopia 140 [edagascar 140 Singapore 140
Mali 200 South Africa 160
Eriana 70 Malta 160 Spain 140
France 120 Malaysia 140 sSudan 220
TEARCe v Aol cpoaaton, I & S0 o

* The irradisicn iz dhe radiweon enerqy incdent over 3 gpeciic ares Fo agiven pericd cfGme. kKic e precced eidherin
Ve Joi. Joule ‘miZor ver s oken in Langle il
1L = tcalie mZ= 4 178 B Scule i

/%/Zﬂ/édg Fovicutture | 37




B. Electromagnetic spectrum -

10°% meters 10° 10°

1 nanometer
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rays

X-rays

Infrared
(IR)

NN
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(uv)

Gamma
rays

YW

Short Wavelenghts

Visible Light

Ultraviolet
(uv)

400 nanometers

Above is the bisection of the portion
of the solar radiation / sunlight rays that is
studied closely and controlled for the desired
results in the film, that helps to magnify the
beneficial portion and eliminate the harmful
part of it.

For our agricultural activities it is
necessary to tackle three parts of the solar
rays namely UV, PAR & IR.

UV-C ~ 190 and 280 nm

UV-A ~ 320 and 400 nm

PAR ~ 380 and 700 nm
NIR ~ 700 and 1100 nm
FIR ~ 1100 and 1600 nm

High Energy due to short wavelengths:
Ultra Violet (UV) contains very high energy.
The pricking part.....(often this is confursed
with direct heat)

Medium Energy due to medium
wavelengths: Photo Active Radiation (PAR)
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Long Wavelengths

Infrared
(IR)

600 nanometers 700 nanometers

the visible range that is responsible for the
photosynthesis. The visible part.....

Low Energy due to Long wavelengths: Infra
Red (IR) this is the factor for heat buildup.
The heat part.....

UNDERSTANDING THE ENERGY:

Long wavelength may be treated as
Long Steps and similarly Shrot wavelength
may be treated as Short steps, and:

Long Steps:

Short Steps:

Now long steps & short steps both
travel in the single solar ray together, as a result
the shorter wavelengths have to make more
oscillations as compared to long wavelengths

resulting into production of higher energy.



This is how UV rays result into being the
producer of highest energy out of the 3
wavelengths mentioned above. Fortunate for
human kind that UV rays up to 250-280 nm
are absorbed by the ozone layer providing
convenient environment on earth to support
LIFE.

C. Proper stabilization

This basic requirement is always given
the prominent attention, as this is the pillar
for higher developments. Stabilizing the film
against various harmful practical conditions is
very much critical, that ultimately affects the
self life and performance of the film.

The main factors that work against the
film are:
. UV radiation
. Thermal degradation
. Photo-Oxidation
. Crop Protection Chemicals

The UV stabilization packages

Various specialty chemical additives
are added to the polymer matrix of the
film enabling it to fight against the different
degradations that it has to face through
various stages of the life cycle. Apart from the
just adding these highly expensive additives to
the different layers of the film, the processing
is also equally critical.

We are using the following the package
for the stabilization of the film against action
of harmful UV rays. These are the most

advanced system as on today.

# HALS (Hindered Amine
Stabilizer) ~ UV absorber:

HALS is development for
UV Stability. Films based on this package

are colotless / translucent in appearance,

Light

latest

stabilizes the harmful UV. radiation and

allows maximum transmission of PAR.

# Nickel-quencher ~ HALS ~ UV absorber:

Films stabilized with above package are
greenish/yellowish in appearance. Some of the
cultivations command the usage of Sulphur/
Halogens/  Chlorine  based  protection
chemicals. This has an adverse effect on the
life cycle & functioning of the film. This
package provides efficient protection against
such CPCs. This property is also sometimes
termed as Anti—Sulphur.

# NOR-Hals~

These are 5th generation HALS which
are colorless and provide excellent resistance
to harsh agro chemicals. This is quite
expensive technology but provides real life
sunlight simulation without hampering the
light quality by interfering any color.

D. Thermal Degradation / Photo
oxidation
In Greenhouse /Polyhouse

conditions the film comes in contact
with the metal parts of the structures in
presence of the environmental humidity
& oxygen. It leads to chain a reaction of
breakdown of the molecular configuration
of the plastic film commonly known as
OXIDATION.

To worsen the situation the heated
metal structure which touches the film further
starts another chain reaction of THERMAL
degradation.

To minimize the oxidation and
thermal degradation effect to a minimum,
proper anti-oxidants and the thermal
stabilizers are added to the film during

manufacturing process.. However it is
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always advised to the growers to avoid any
kind of contact between the film and the
structure.

Achieving superior Mechanical properties —

The mechanical strength of film is
a function of polymer and the processing
parameters.  Incorporation  of  right
proportion of EVA (Ethylene vinyl acetate),
higher alpha olefin based LLDPE (linear low
density polyethylene) & mPE’s (metallocene
LLDPE) can significantly improve the
physical properties of the greenhouse
covering films.

For  incorporating  these

high
performance polymers, the film plant has
to be designed with latest technology like
Co-Extrusion. It is also important that the
process parameters are optimized for best

results.

A. Proper Light Transmission —

Proper light transmission filtering out
the harmful Ultra Violet (U.V.) radiation and
allowing maximum PAR transmission is very

essential for optimized growth of the crops
inside the Greenhouse.

The photosynthesis activity in plants is
directly proportional to the amount of light.
Higher light transmission (PAR) enhances
the growth of plants. Therefore it is crucial
to select the right combination of polymer
and specialty additives, to get maximum light
transmission.
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B. Light diffusion —

-~ ” S|

To reduce the intensity of light, it is
a common practice to apply white wash
(CaCo3) over the clear film in summer seasons
to reduce the intensity of the direct sun rays.
However this has an adverse effect on the
lifetime of the protective film and doing so
should be avoided.

For such severe climatic conditions
it is advisable to use DIFFUSED films.
Incorporation of special mineral fillers in
the polymer can give DIFFUSION of light
without causing significant hindrance to total
light transmission. Direct sunlight is scattered
thus eliminating the “Shadow” effect and
avoiding “Sun Burns” or “Scorching”

The “Scattering effect”
shadowing of upper foliage of the plant

eliminates

on the lower foliage, thus promoting more
photosynthesis which has a positive effect on
growth of plants for increase in yield as well
quality of flowers, vegetables & other crops.
The amount of diffusion of light can be

altered according to specific requirements of

different climatic conditions.




Water droplets forming on inside top due
to condensation causes hindrance to proper
light transmission and falling water droplets
causes spots and diseases on the flowers.
¢ Reduction in morning light transmission.
e Making plants more prone to diseases,

caused by droplets falling on the leaves
and stem.

* Burning of petals and leaves, as the
intensity of rays passing through the
droplet is increased as they act like a lens.

*  Special additives are incorporated to
the inner layer of the film facing inside
to alter the surface tension of film. The
reduction in surface tension leads to
formation of a very thin film of water,
which subsequently runs down along the
slope of film into the gutters.

The anti-fogging or anti-drip effect is

function of time and the environmental conditions.

D. UV Blocking / Anti Virus

Up to 380 nm of spectrum is not
allowed to enter inside the greenhouse. This
gives tremendous advantage to the single

color flowers especially RED roses, which due

to over-pigmentation is very much tentative to
be blackish at the bud crown.

Due to such advantage this film is also
termed as “Anti-Petal Blackening film”. Also
this phenomenon gives another advantage in
form of “Anti-Virus” effect.

Certain insects cannot see under red
color spectrum due to their compound eyes
they have UV receptors. Hence blocking
UV makes them “blind” and repels from the
area which are covered under UV Blocking
film. Thus movement of such insects in the
greenhouses is restricted thereby stopping the
spreading of viral diseases.

However such films are not advisable for

cultivations which depend on bee pollination.

E. IR Reflective Cooling — Heat reflective —

INFRA RED
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Heat portion of the sunlight remains
with range above 700 nm. The Key to cool
the greenhouse with alteration to sunlight is
to block this range at the same time allow
the PAR rangel With latest IR interfering
polymer compounds this is possible now.
As the IR range is prevented to enter inside
the greenhouse the temperature inside can
be controlled up to considerable extent.
However care must be taken while selection
of IR blocking levels otherwise during the

nights plants may suffer cold stroke.
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F. IR Thermic — Heat retention

During the nights the temperature outside
greenhouse falls below the temperature within the
greenhouse and as a result the heat gathered inside
during day is lost to outside by irradiation from
hot place (inside) towatds cold place (outside).

Also in cold climatic conditions there
is loss of heat from the greenhouse by
radiation towards outside and the greenhouse
temperature is reduced. Actually it is the Infra
red radiation absorbed by the bodies inside
the greenhouse that travels to the colder areas.
To prevent this radiation loss, mineral based
additive or special polymers are incorporated
within the film.

Thermic effect by the films helps to
maintain the even temperature within the
greenhouse and insulate the plants from
the cold injuries and temperature variations.

Above all saves a lot on the heating expenses.

G. Anti Dust -

Polyethylene films have a natural tendency
to attract dust particles which gradually settles
on its surface stubbornly. Over a longer period
of exposure considerable accumulation of
dust leads to reduction in light transmission.

This has a negative effect on growth
of plants resulting to lower yield and slower
growth. Special additives, which migrate to the
surface of film, can prevent the settlement of
the accumulated dust on the surface of the film.

This action is a function of time and
ambient conditions.

Multilayer constitution —

Outer (1): Anti-Dust + IR-Cooling

Middle (3):

Light Diffusion

Anti-Drip +

I :
nner (4) EVA (Flexibility)

Inner (5):

UV Stabilizers, PAR Filters, Anti-Sulphur (Ni-
Q), Mechanical Strength & Thermal Stabilizers must
be added to all the layers for uniform & consistent

Anti-Drip +IR-Thermic

petformance until promised duration. Adding any of
these to only 1layer does not deliver result.

Overall, it is very important for the
growers to understand exactly what various
combinations of the properties available and
which will be best suited to them considering
their crops and the climatic conditions.

The basic properties that every polythene
as a greenhouse covering film must constitute
are 200 micron thickness, UV stabilized, IR
Thermic, Anti dust, Anti drip. Similatly, since in
most of the parts of India, the temperatures are
very high and need to be reduced in greenhouses,
it is wise to use IR Reflective cooling films.

Selection of polyfilm for Greenhouses
- FPollowing documents should be asked by
farmers/growers/enterpremures/Government
agencies from the manufacturer (not from the
trader/distributor) to get proper requited polyfilm for
the greenhouses.

1. Filtering properties required
2. Physical properties (Technical Data

Sheet TDS from the manufacturer)

3. CIPET (Central Institute of Plastic

Engineering and Technology) report
4. Warranty letter from the Manufacturer

DRI
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* National Herbarium and Plant Laboratories, Godawari, Lalitpur, Nepal (2012): Catalogue of

Nepalese Flowering Plants — III.

* Royal Botanic Garden, Kew, U. K. : http://www.kew.org. How many flowering plants are there

in the world.

 T. B. Shrestha (1999): Nepal Country Report on Biological Diversity, IUCN, Kathmandu,

Nepal.
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qradT [eeedl g 99 @EIEl FHIH]
ATATARIATs AAHES I TqHT T TAH(GHT
afe=aTd a9 TE TEH g7 | B¥F AT AT &r
PR (/) AGHA) THIA ATARE] FeABT
XM TEH g |

o] U3l &1 o1 81 J9edTs Aaeh]
AT qfF e RTE 1 S
AT FHAAATG AlgedT av[bl AT, AR
JuuAarE  faarel fTaE-ai, Shifedadrs
fAeiIaTs STgdT T SR ReAers I |

fasaar qor srEEraeRr sfqera arer
qead el Al favagg ufg fqg wfaEr
FMET T@3  ATSEH! Ugrs, A AUTAHT
[g.% 3005 A@HT B [IARETHT  FATIAT
54|

F1UT T /G
Tq9
T o &g
ge=ETd R0901099 AT A7 TGIHRT TITIAT
HUHT ATH TRTH B |
=g

T ¥ AUTCATETR  ATdE T
HET FEIhl FOAT Tedhl T &Fd qargror
farepraert AT g™ HW yiaiael fabE T
[ TR1 & Sgeardr/ SaHEs AT gidatd
FEATAR T JeYAHT AT HAHTSAA [aehTq
8T A AN TAAHT Teehl [STedles
A QUAH! 9T @R AfAqqT e
tfqettas, RIAfca® TEHE UF Afaw
fafaerarer gftawrorer T8a weaqul fearer
FOHT IR & | a9 [STectrebl Temady 7,91,
e F. ¥ W oaEteEd O faeE e q9re
AR WIAT TWhl QT HeAhel qdT
TTHT RTH /g AP TIaT %+ Bl | TqeT
TS Gl GEEl AFAT G, ATg aAr
JoTed U fashl fqavor ¥ THSSH Gehead
TAT GG hATHATICEHT B e HTAHHA
AT TS AL B | HIHTeAe &rTepT
ATIRYT TITYAT TRTHT ARTATHT FH /FREs
HIDBl TIA Hrahl FTIAT 005 HIAHT
YA AUHT &5 2l | AT [GAeEH aRTaTH]
WIHE AHAE IRAT T Fsd HAhRA
TAT ATAR Feleehl ALFAT TREAT /T3
T IATER TG [IAROTRT FTHEE T ATTHT
99T | IS GXAATAT GHT -G U




qRacd ATAR 04R ATAHT FATd AR
Aol oA o7 faeprr shegebl FTHT TATAAT
IS T & [aeradrs gaitaswar fag a9
Hegel ATHT TATAIEE TooATAT TS ATSLR ]
3

FHY  FTATIHT e Taehl  EHTh
qvaReEEATs  ifafu®  FHET T AATS
IR qAT IATEhc dig I areeprerT
F Aifq ¥ F-afm/ gseata aemm
FET HA S I=d Tl a&qehl (aeqeHT
qrAtHeEdT fag ATSTHT TSHT q91 FraT=a-
T AITT WRERBI AN Tedl G | el

9 |

afeadedT RO IqE  ATTITRT AT
TIAT T FIAT IO ST [AgUe
ey | T SFEaATIEl Jagd, faear uF
a3l T =afead Oo0 qa1 qoIsT= a&qeh
ST T fa&dRep! AT 9T IRFRATE
fafq 08151 AT “qo7 gaga Mfq 088"
HRd Hs Febhl FITATHT &THT AqTH I
HAAIH [TEARET AT JO&T FATIAT T
FATCIEE TEH T |

AT/ JAHETATS T dTferd, HraH
HTAR HAHT A1 IET W AT AT
IS IRTSE AT G | Friel WA Bldhomly,
THATSH TR Fagd, HSald  dbod
TAgA, AT T qAT hrsebl TATH &7
HRIT Teeh [STealg sl IO FFHTAT T AT
TIEwH ARG Tq FTHA T FTHEE

TS ATTH B |

T HEA

el Wedl FEAAT G Agt A 9
ST ATE THI TRTEH e 9 |
AT ST BTETh] A ATRATIA T TehT bl
ey 9Tk & T3 |

FAdIE  HIMHH  HAHESE &g,
JATSAHT ATT ATATERY HAHIESF oIS
fa= 1

T SUER JAT STAHTHAT ATETH TaTHHT
TART T |

THHAFP Al Tehl T HAER
A hX{cHb H\l'til'i‘sﬂd NEJNIsEd qﬁaﬁ"_‘r
TS AT Agd e |

WA HIFER! AAAT Q0(=, A= T
Ted als S, |

He Grazarhl Jided al |

weare fafa=T gere dudes a e
FAdTe At JeReT dred ATHTES
aad |

wAATE (AT Gl AR AR
ATEATRR qAee (el Alhwa)

wAE (A~ ThRR TThidh 6
TR T Al |

FAdTe [aa JPRET @I TRFRES
FATSHT AT o7 AT A= WRATATS
v /et FarsadT IHd TANT
e |

A ATATEEHR] TAATHT oAbl IcTE T
IATEHE AldH TEH G |

TAATE ERATAT TR Areaadrert are
ATATEARIT HIEUH] HEA0! ATHHT

WA HRI AIAHE (A R
feFeesel HeT ATEWH Hd &l |

FAD] HAFEAT TeAfqara SAl HIATHT
USRS T g T |
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. RS SGTF HET ATERTHIHT TTHT 0 & |
T8 ot 7 I a=r 4R "o qor
HIZET Tehl G |

EARE
FTHIAT 2T

Y. AT TSR, AT a7 [ Frahdes
GECICGERICH

o] STeATehl STHI AT
AIEESHT  ATTH] 9T SRR
qar = wfagfs ud SrEaeiE e

. ST MUERE RA qdT ATARIE
fosargs IoAEA T HIBNT  IREEHT
TAMTEATs Iqded RIS |

R T UEANA BARA bAH q9T fas]

IR FHIROT TS HIeAl IO Gfefehl SATehdor
afq T gga HHAET WH T | TR AT
T G YT & ATl Jrehfees Freadan
HTCHT FwAfte ¥ ATATERIT & Yiq AIides

faeares I T FUFEwATs ST

¥, Sl RAT e 9T FARA TE q4T
AT BARA  FAAAT ST T
qiiataes T gaTs |

Y. T faerE gEwl qdr qiEies
T/ FIF THEHAT &R0 T |

% ATARIRE  JI FARA  [deaAEeh!

STHEATSH bl g T |

TeepIa FREE
Q. S QTS AR T FIHEEHT
AT QI3 |

oI a5 TeREH qTews, A9 AqANTH T
SAATIHT AT AT qH Fobl &l | BT I
RO e dle TH AAATART TEH B |
FAATETAT 35 [STeATAT ¥ SHRTHT HeAshl @l
TEEHT T | el HFIIET SHY el q
qITT FAU HUS ¥4000 FWR Afhes
AT TEHT B | AATAHT AT F. 090 /&N &I
TATF ATAR alH TTH & 09 33 TS
SRTERBT FeAhl HRIAR AUH G |

FRATE ATF.09 /9 T fags, I qar
AT M WS Rgooo fafa=r Sa@r wd
Fed qAT AR ATARRE faedree [l
faaeor wifvuwr mww fafa= Siraer soe
95000 HARAHT fawares fawr fadwor
TRTHT B | AT Frgare fatq= TTaer wa

R TG TR MEIHRIATS Gral TATSH
TIATIROAT =T Aqgfg g
GTeTehl FAHAEE FodATAT T |

3. ENTETHTAT ST |1, ARl SUNTEs
TYAT RIS FEART GRS ISR
HAIRETHT g RIS |

¥, FEETl [IETEdl  HIEAHAE  &THl
ST TETSl qoHT fam ufd fad e
TEREHT -8 JAT T (G
TS ATATEROT GO HEANT
AT |

56|

o qAT Ao ATABNIE [ddT T FATAAT
qreq U9 fa@drgedl Feheld qAT Ioqrad

rzele 9 I HATes

9. fafg= FaodTaResHl IATET qEAT
THAT Y& TETeH |

. RA Ul ATARIRE faear IArEd MW
EEARELECIRICH

3 a9 O @Al FEET AedT
qRE T |




q0.

SfreSe T qaT ATelIieE el fawaresadr
qT3ale, THASHES TbelT ag T |
e FASIl FREEE qaT IO aATdeeH
qIiata® AT TATI |

AT, TS, AFd@s], Hd T ay
AR Frerdll, FATY, AT T HTeATeT
FAH qGT o] fawares I W
fer=nr fare=or 1 |

FARA [ FEO q9T HFFEnas

99.  ATISTHIFH FTAFHAEE FATAT T |
2. wifafa® T FUFee AT T @l qqT
AT FFIRAT ATAH =TeAT T |
3. I A g fatae fdee e

JeRTeT WY faawor 19 |
¥, I g TATE TATAE T |
FHIHT T &b [Threel AT
Tq  Frad  ATHRAT  FHAFHHES G
TE ATTATT G AR FHIA  FAES
IS AR TAAT TS Alehed =T

AR AT AT AT AT
TR yifatae & =TS |

TREF HesAl oA lAtgedr  TaATdTReRT
FHT, TEASTALATHIB] FHI TIT A TSR

FHl JANET FAR A3 gAA
ARFT FFee dTe T RIS |
TEL AT B AT [GAR T A=A
T |

fafr=r wadr taiAdees TR Tl

FUFATS ITAH TR |

FETATA AT AT AAETR] G e
T GiPUHl B | AT ANTHT (&g eHT
THT AT Il qiafy Taareadr difds
qATIRESH! (AT THHT AT TeT AAATH
TART T q% fae FOAT e faq ow

favs |
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doRUdl Ustelol/fd¥=dl UAROT fdEdi

(FeATTEheeR TRTTEUE SaTeter fafyr=T TwerT whe forar Sedra qerm wemor
qrar-y fauent aTfer IReaehT TT 3171 ThRIHREETE Hahierd)

qATHT  AM@l ST qAT AT
TAEIATET qTevg, | AT AeIATEe Well bl @Tal
qETIHT FAH YA IRy | FAaTs Argdie
TIHT T e ARSI golradepl FTHT
T YERT TR ey | A fatee IR
TALAETH] SATATS (IRl T JEATHT dfg
T MIET TR/ IS Hecaqul e
TES | TR/ YS! 797 faar, fag
wfTte gedqras I fadt ar gferdy 2 ) fawar fave
FeqdigedT fawar fave yamRorer fadies g
AT AT T5g | AT H g8 aR&Ene
fa%aTs! 99N (Propagation) T =g |
q)  «fFT wERer a1 @9 fadr (Sexual

Propagation or seed method)

) AR JERT

Propagation)

(Vegetative

q) AfFF TERW (Sexual Propagation) :-

RIFRATT 9T e ATTHT 13T 1
JEET T YEATE AfgE TR iy
aff=g | 99 YgdrET ATEETAT A8 B
AR ATATARITHT T TAR TG, |

R) TAIE TURY (Vegetative Propagation):-

forraqan 1 faearesdr @13 T9 4BR
FI [Tl AT FTHT S YT A AN
TRAAT T G913 @R I T99T ¥ IHT i
T UM [q%e Jred A8+ el |

qR AT ATAT AT AME fawar gER
gtadTer 9T faehra 9UHr T | AT ggdrae
T et fafes strqer I=a/faerd @
foeaes®l IR Ty | TFHT fawardr
58|

= faamre
c N
AR TTETad T9Te

TARY (F T JabRel T 10w, |
%) HidyF (Cutting)

@) aiKF (Layering)

) ‘J‘I‘ﬁ?ﬁ? (Grafting)

o) 9fe¥ (Budding) ¥

g) drq 9sTAA (Tissue Culture)

Pt GETgg auA a1 TRTH B |

9) af%?l? Y9I (Sexual Propagation) :-
fd3 I TP JABI0T DA

=T

WE@IWI (Parts of Seeds)

9)  SISHE ATERT (Seed Coat) : ATIATS
TEXTATE TIAT FST TR Glebehl
TG | AGATs Arghl dTe<l TR
A | IFAT 9T T2 97 &5 | AISH
STEET SATaRTS AT R T |

3 9H (Embryo) : dISHl HE N =AMl
qH 2T | ASH AR a1 T JHATE
TR [TehTE g | ATS T AT faTept
AT T 9 &7 |

LIEED) YW YEAT (Seed Germination Process) :

[T (Germination) W&l JHRT
forer® AR Sfrgare fawar afey MepT gean
21 | dTgeT SUSEH AT A TNl Aisad @



19" Hora “Cape 2016

A AT GEAT G AUHT A | TSR
Hadd ST H@Ee 990 qa1 9i9es acd
qrh faq g qar faearer o g
FEIUT T FTATETES S [T qa TUats; /7
HRTOT T HUHT W3, |

fosiazer gwa famar faws gwiTeier
forear @Egy v | gEd AATH ASHT
IH G ATTATHT g7, | STl ATI bl ATl
YIRS I f97 9T 957 et s, I,
SHERT TRAT [T &G, | T ATg 1T 9 Tfeg
S - — " &

ca ]

a1 Ak Tl 9 qig @3 afers T a9wa
FIMELT ARV FdES | AT THAT & AUIMS
AT Aead @I TETIF TN g9 AT |
fasTieRzurerT afedl forve =mel 9| (Radicle)
o= &1 | ferstiaRor ufg o qAw ARt
qET qA T AT WA IRTATE TR0
AT | ATAl HASE SR [Fhbd g7 9
ATET FHIUSATE HUG qAT Tl [T HUR
AqTSE | AT AT ATET HAFT g FHH ATEr
FIUGH! T (HHF (Fal T |

fersties?or 33 TobRer gvg | 9) ghufstae
(Epigeal)?%ﬁq}ﬁ%ﬂﬂﬂ(Hypogeal)

Ife fasTieRzoT 82T a1 99 |l dde
aﬁ@’mﬁﬂmﬂﬁWEpigeaI?
s 9 | & : #Qd, o, =,
TehTYehT [STSTTeRRUT & TTXehT UTSwg | ATERuraa
TR [q@aTge T Beuiisad &0 g |

FT FHA g fagee Sfad s
ared fafa® SHsH 9 FA B TSR
forgeew 9w fodrg 9uafq swed |
forseears qaa sawardl a3 afa=g | a=r
T ATLTH (o318 AT 91 q TaTS
I TqHY ATES, |

IR ATTHTH THRET

q)  STfEdr ARV &l g qUS AT
F FHA TSATTRT ATHT AR AT
TS HET g TUHT FRIT AU, SATIHT
HreRoT B O 9% qTged ¥ g 99
TF |

) HFIRS U AT : AT i faget
FTTE<T ATIXUTHT HRIT &1 | AT TF TehTTeh!
ATSHN ATEROETE G197 927 9RS,

/%/Zﬂ/édg Fovicattuwe | 59



TR TH AT aMfex epd qaae |
TAANE A qAT - FHA EA
TSIl SMSHT e TebIRehT ITATATTH
URTIEE TEH oA | A ATAHE
T fagarg IuAeTe AFT |

F TSI foeamesdr STa wel qrehT
Tl FAUA FHB IJHT [TFE ATHT
g | e fagewars @ qwd
JUGTRUT AT, AT FHET (b1 &7 <
A3 I HHRE |

fag®r STAR fer :

TEAT U AT FATIA (6 THAT

TATIH Fihva |

Q)

60

fogars fam 9T gEATSH  (Cold
water treatment) : R YSTAIRT ATSEe
U ARl diedl [FEl AT ggATSq
75 | At A a9 T ez T
T3 |

fergwT ®Tg @S (Scarification) : &%
ISRl [T AhT FST GTAH a7,
ST BRI qHT gl e fa
TE UTSed T I3 Aol SET A |
T YPRH fogdrs arl (9T 9% qa
TASAR AT fagars  ATAArET
TTSTTAT ATERY el g9 T fagehl
AR fa7 ol fgd wdes T e
TRAT ANTAT g ST+ |

qaar 9l SYER (Hot Water
Treatment) : a7 fFdT &1 AT TTH!
g 7 waR H e | T
SYER el SHOR SR@R SlesT
femferaerr aimaT fag erer @@=y
red Ug ¥ fAfvea gmudfs faered
g A Alehrs |

Faremsw faedr (Chilling Treatment)
SITET STSHI g TATIA STATIAR! ATHT
fogare faered "ew wgar fagare
forsTaT 9fq et e |

ETHIE JANT © fogdre S99 Areeds®
O gHIAH TANT I 9 T Afheg; |

ST« ferareeite ufae, #rgafed saardr

fa9 SHA@r T SrevaF T@@T (Factors

affecting germination) :

Al

qTT (Water) @ 3T e TvaT Heca ol ded
&1 | T QT aTHTehT ST 0-94 % |
WH g | AT AGLATH] (TSR 0Teh
F FEAY AT g T | 9T farget
G UETIHT ATTITF TATATH qiead
B T8 T Ed & fag 9 wed
TRTSEE | AT aHIe fagerg =9 afq
s fawe |

d9=h#H (Temperature) fas Su®
AT FETSET aTIhH g9 | ATTHAA
frg  Sg9 o e =@y
qER TG, | IR 93 I 9T T
IYA ATE U I TG, | AERIAT
forgr amspaar fag®l IHA & 9
FHT g | ST ATIHHA 9GS qd [a3R
I W 9 FEEs | ranuaar fag
JUTEl AT 9% - 30 el Hieeie
AIHH A A, |

BT JART/ AfRIST © 9 JIiaaars
fStfard Y8 TTEIEaTel AT SRS
=g | Y TR faeareears afq @
TSR] AT ARSI ST dehal
TS | T YRATd fagaT Teeh afsud
grg gard E.:%Ff ‘iﬁT i (Energy)




e, | ax fa3 IHFHI ATNT FehTaTeh!
ATTAAT Ya | S0 Tebales T TehTITehT
ATTIAHAT IS, |

¥) S / Arsn

W) fag®r IuH awar

foe®r Suv gwar gigwr THAT FEEET T
TEAT

. BTAT AYE TR ol aRms

. TR fagE A T

o reT fergel 9ART

« TATH ATEAIH (a9

«  AQH ATTHHAB! T

o< o after:

Q) et B Al

R) ATSTHT BT ARl

3) 99 JATEHT B qARET

fagemg qur wivuer arenr fafa=
qAfHTT B Alehvs, | oAl ¥9, ATGAAT qAT
3 Gkl ATNT TaR TRTET & anfadr

& fog e
T &, | ATCl! HIET R A, =T qTqam
AT, Ueh 91T HYATT ¥ Ueh 9N @GR! e T
A FAATE U (TS 63 | A9 AT
AT TR U8 | forg A 2|7 9I9s acd
g1 9% | A% TATCH aA[ars garare a=arsd
THT FFIE AA FATT T g4 |

HTET EITE g% ufg 99 faw aRrer o
T fag g ug | fag sfv 9% ufg g wawn

19" :Exa Céjx}be« 2016
a9 71 q fag Swed a1 39 ufq afex fAewa
A | BRI FaT SATS Al T gredn 9
ate farg @i ¥ a9t &t foag g At @
HT T BTeq fagaTs avMUR Tk ST TFT
g T aTeaTe ik fad Fradr g | fagers
YR STAAT/ ATIT FTebT Gebules, Zebl (=g
T U | 9T 5% Feb ufg HIAeTe gedhraT
gTeh] TH, FocdThl ITd, Gebebl HTH AT TRIAA
el faq ug | fag Uy @iftuer
FHRUTT BeTs [ T8 |

ATSHT {69 S a1 A ARl

AT @rel qof fag SHIT AT TS
TINT T Aleheg, | AULHT TXAT ATSET TATIE
TR ATHA qYT T I AT ITS TR
TS TEE | TS ST § fHew =ers ¥
Ry fHex T arg que aHTeer SUAw gv A
ATAYTHT ATARB! AT UM FATIA A3, |

T@TEA T 96 | ST T@I3=AT K-90 F 91,
e Fordr @R AR Iag 3fg % T

STt AT AT R ATSATE Al =arel g3
AT EaT TYATR T3S TS | TG SATGeHT

AT ATART ATAAT AT HIEA  THATH
Tl fad og 1w el fasars fok @ i
AT BT USg, | aTqaTel dg &Y saal 4T

T TATSTRT ATNT TS, T a7 STl I
TANT T Gicbees, | SATSHT GTHIRT (FebTgehT
AT AR AT AN G AT qo R8T

f?’/z(z/(qlf Foriculdnre | 61



AT G-ATET ST THT ¥ T.HT AT arer g7
T fagaTs U8 | A9 "I 218 qAR T
AT FATETeRT FHfard s AT et zare
TAR T 163 |

TE TR TRUET ATSAT fa3 B T
ATEAAT AR ST Afhmg | a9 i
ST T g i AR SR A

forar @t aftr (Transplantation) :
g7 | fepfeqaT a1 SrgwT qar RuewT HEsr
fasTaaer aAfdicad 3, ¥ a1 9rdsdl [aer
qUH FVA | I daAtg WA Afere
gSTceRT fareamewel ik @ 3fea &#@g
HUHT WG | I T faora 6 faeares
dtere M@ fawaesdre  didrade
AT A | w@ geiTaer fawarewdrs
qifafad 2w a1 e g9 A
G, | ATHad FeAH! IAEEdATs GIeAta
HATT FEAT ATARFT Hia qrqel T THUT
IEHT AT AlFs |
AIRITT  SATETE AT ekl
T FH T IUTIET AT T4, |
Q)  FATET T AT ATST wAfehanl JefraT
fereaT qERUERT AN AE9AF T TAR
el Fqtad Mt A 91 TR |
TG HIET AT AMGURT ifaes Jefiere
I godh FTTeT e |

QN

3 FIOH GERHI FEAAA IAEE AUH
HAEMT AT AAErE o Ay
TR fereTy Efeamry qde fasare ST

Tafe ik fawarers avar U I8 |

ATl fer=rmT g I S Fersq 9g |
Y) faedTer e a1 SRIATS HIeTh! Tdgh]
fo® A a9 7IfC SreMAT 2T T |
%) UG THA AMA FATSUH! qHAd
fafyra wTerer Sraers Ok faq 958 |
©) fasararg At 9% ufg afa afa o

Ble] TS |

"2) FANA S TIR (Vegetative Propagation):
AT JeE foear gEwRer gigdt w9

forer e aURr T 1 AT dgdiete § o fatae

Al 9a/fae @raer  fawaress

IR w5, | TAT [a&are! TR (Plant

Propagation) e ¥ geRer I T1fee; |

%) Hidg (Cutting)

@) «alkg (Layering)

T ‘IlTﬁb_{? (Grafting)

") afew (Budding) ¥

g) d=] 9STA9  (Tissue Culture)

)
)

%) Fleg (Cutting) :-

are  fasar Iameawr fafq=r afeer
A AT ATT T XA, F5dT T TATTRT AT
g1 | FAT fa&areRl Rl Tk TN AqATg
HETIal ATTARIHT ITEAT I qAT fasares!
T g | T ATS fawdr W @ | 9
TR AT [q&ares qe whiel STl
e fawaes T T@es A1 qigdrere  Fat
ferearer faerrer e, |

Flegare Iarew T e e ¥ fadivanes-

Hagare faeares Ifd Iaaed T
Fiepe! A9 8 R TF 9 | G A9
fawarare 9Y foeaes Iaared T A1 qfeew

¥) Uted 9geaT At HIer fq@nieue! Hrgad
62|

T 1Y I SIFHT i 9 fawargsas!



Fieg el Alhwy | AT I Iwal Al
NN N N ~ Y
Tl a¥ fgeares e T afedr & |

Tithes ¥ afes ST o1& qfReTar &l TaHT
fardry gfadrerr smereas g |
ar fadieme wadr  fasar  IeaHI

ATIHTH THAAT IS bl ATIRAT AH g

qA ATTITF &3 |

XA STogH fawdr q9aT Hraleedls HeAdl
TaT FHWR 3 HieAr dwa1 Afdw IS A
HeaTdTs g9 Tl afe Iherdr drees |
ST TTETE, FIAH, AR, STI=I,
SRMAT ATle |

. HA fgwar BT oW, @, A
TARTH e g1 Tag | ATS dl@ THAT
TF I WA G I58 | G TY ET
forearar ST =g fAeReA | Heg wE
IAF ANTHT FE Tqee & 168 | He
TTAE% IEA SRIE% =g [Fehaal Hed
TeF |

« TS FAAN FET T 3 a1 3@
T ATEAT AT T FHAHT T
e |

o HAHI HIEH BEMHT HUHT HITaAT T
Hiaf<h 9raes gersd |
AT =R AT g e |

«  FHAHT FIEH B/ HraTdATs AEGAT ATAR
IIAATHT AT el G AT TG |

. FAHT TRUH fawAT AT HeTArs werdr
gAY qI4AT qfedr U3 AfGTHE eI
EI=R @ gq1gY A TS |

. Fleg TR ATSH [EREICEEIES
AT e |

g W @reg IHET gAE ¥ BE T

LN

NEEal

WieH, TR, g I T [dehred
TN R TETEAiE qeTdEs Sed . fa,
TA.U.Q BT TATS FaF el AR TRUEH
TS /AR 3-¥ IfFd w90 Ted
TS, | AL ST TS AT FAHT 70T g7
Ueg | IRl @9 K Fleg TuEH AMEws ¥
ATAITT T fowaresedl Feg MH & &
IATHT TGS, |

FE I faedAEs W& EHT 9
HARAD] AEH SISEe AT ATAITd, T[ATh,
AT ATaeEdl FAH FIAET THIX & AT
Mg s HAfedr faer efmesdl =aq &l
Y FHRAT ST Gibry, | AT GrATATAT
TH FTSHN B! &N S T ATASg, A
3 FERF T 963 |

forear gaRer T 9ERT g SITE

Fag fafgare  wAfgdan  (awaess!
AR T Alebe; | TATd, S, (Heers,
STEHE, TIETERl, HHE, A, fEear
e atfe 79 fademe fawar gomEA =9
i | Ffaua fawaressr Ffag TH 9N T
JERY el FHE &7 |

FAA G T THRBT g
9) STSHI FHATHI
R) SIRTT HeAHT
3) 9Tl HATHT

q. SIEHN FATHT/FiCF (Stem Cutting) :

AT FerdeaT Afedr, yetad T "eeaur
afeer &1 | a9 fadmn fagarer amr el
&% Tt faeares e | @ TR TEEs,
FALE, wAFAT Aife ST P ESE oA
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TEq faearesdr, WIsl W&l fgeamesdr ¥

TRT fovg | SA T, AT, feAitae,

TEESHT AT fady TS | S5 FaHIATS
T Yhid oA A+ FHenr anfedo
ﬁ =~ @;|

F) Hel SIS FEF

g) A FeT S5 FEF
M) AH TS HiET
H)  EArETd HdT

%) FST SISl HOHT (Hard Wood Cutting) :-
frfamer Sz vl *@ foasaEezsr Fadr
21| TR W whT 9% 99T aReg | Uk
Hie=T 3fE faue a9 feqaww 99 e 9 |
T aff ST udvhe faedEser e
[aTEweT qH ATATHT Tl ITd Fiehl
foedfear, SRfyAT (@M we), wRATE,
ST o e STl TR [aeare sl
FAHI 63T AFAT TH Albeg, | gUT qAT
PTGl STl [TeaTeThl HAHl T

ITHAT T qlheg |

q) A HET S(SHN FerHl (Semi hard wood
cutting) :-

8% &1 SIS i T9URT T & R (5
afq FTTT forearese! FAUATS A FHeT S5
FAHT AT faear Ieared TRws, | T el
STl [awares (T, geoel), et e
(FATHIAAT), TS, ATANRIT ST 311G
T Rl FAHEe TR TG |

) FRH i FAAT (Soft Wood Cutting) :-
feq 9= afg wadERT fawar gcmEd
Mg | = fepfamat fawaressd Thad fodr
64|

feTepieT, TS, TSI, MR T g |

) ERAMGAd -

AfEAT JAT UHEH TWH S5 R
foearesdr FAH T dRErars EXAlgTd
Fleg A | 79 fadrere ®feg v 9w
T g1 Mg T AfedT [T s Mees |
TraTasy, FRIfae, HTHeT, q18e W, aNita,
FATT T [Faresdl dadl 79 fadrene
e |

A1e FET SIS WURl  [qeArEval  werH!
TEl FEHRT 3 TERE FANT TH, HIH
TRl ? TEHE FCFT GANT T T ATH
gI& WUF faear FTHI TT FEHT 9
THEITH AT 7 FIIH &7 |

R) WRT&l FAH! (Root Cutting) :-

T FlaF 2, 3 AT WA WEF AR
STRTHT @TEIaETd Jered TUHT ol a9+ Hq
ATS AvaT IS AT TS ATHE! AwTHT
et | a1 Hicg haaT W31 791 qaae
frepe srmfe & fo 95 | e s, @S,
fear, oev fuder, s, dreafear afa |

3) WA HEHT (Leaf Cutting) :-

TH YhRb HAHHT 91 T IR 1S
TN T At fawar fefdeg 1 9Y ST
fereare=aT qreepr |iW /igAT T AT SRES
[MeFmg | T9 YRebl UTAHl Th1aTE TA
forear amTew @femg | a7 ATRATafeETA
afd qTce! FAHETE fowares Mg | JTH
araer X 3@ 3 EfeErer AFETEAT HET TFHT
3/% AR areq@rdT e faarer 8y awy i




qTe! HiFeTe 4t e eared gy |
fgfoquept it aTder Zell TaTeTs fom
fererar spifefa ¥ ATET a1 Arear wuHr THAT
AT THT UTAH! WMol AT a7 IAe AT
O RN FATX ET T 13 STSHT Flddhl AT
HIEWT gATSaal @T fag wmer faq 1 o
T U Ychdd Hlahl A9rare Ul F4v
forear feeprg ¥ WMET 9190 TH /R A7 |

T&y Wersd fa=er fawaesar afq
a7 faelt = At | fawares @re Tl

TATATEEHT Ui UTdhl FeAHTare Ja] [ar&are
fereprar Tl |

) AGRF (Layering)
ferearer gamer 9 fadt @&y Ty ane
(Layering) afq T® WT’? TAT XA AT

~

2 | 9T WIS fawaresde IUF UTHdH

¥) Gl GHAE THEIE qARy feeardr
ScATEd T Aleheg; |
qF METAT TANT g fqeaes, i
g, @ fawaresar ar fadr gamr g
fe afed fadt s=aeia afq e a9 Iwifaa
fadt srATS fawar Soared T Afeeg |
9)  SAfHET T ARy (Ground Layering)
) ENIET I SAfE (Air Layering)
3) faq «As (Tip Layring)
¥) AT @ARE (Simple Layring)
Y) HT3UE «IE (Mound Layering)
%) Sfed iy (Compound or Serpentine

Layering)

q) ISve Aty fadt ¢

ERIEECIE ﬂ'ﬁ? ‘1'% (Ground Layring) a3 |
et Ferar T SETT ST TR H fawaren! FTUgers
JTeRfeTe AFRATH TG Hig FRT AT | ¥
Ffe 9T A A/ 9R0 ST Mg, |
&1 fowaret glmaTe Ty A ATERET A

HALITATY T TGEHT EETETE R Fq
TRTS™5, T XTI TG [T A5 qle; ATS
fawarare gre 7ot fawarer FoAT faera 19
s, |

JqH HEA ©

Q) VA fawarars wHETE gERO TH
Ffeped cagar @rer fazararg ar fadgrr
JIRUT I Ficbeg, | AT AR qqT
JhT HH el I 8 |

) o e graRe T e 9f gieer aeTeT
THG | TGN AN F TARTTAT T 37T
R @ e AT ve T |

3 O o T A T O e
a7 fadt wenT T afes |

AFT EaTe EHIM o¥Mls HICHT Miewg | 9
WWT&WWWT(CHmber)
Y F1S T 7Y R1 TUHT i fasaresdr
Tiewg, | T foreaes AT Hiagare afee foear
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‘Clean Environment and Economic Prosperity through Floriculture”

et afbeq ca=ar fasameedr a1 fady
TS faear gearen g | fafg=T faeamee
ST . AERAEE ] FAHEE (FT H),
TS TR, JSALAT, JAaRITAT AThg |

AT FARAF! ACETHT TS, ATTIA
AT, e AT ferdree 74t fozar e
s |

) TR «IRg :

U3CT fa=aredl HU€ 91 ERETE AHT
ity fafead fadr srearg car SR Su
bl AT faearsdl fasra T yEHATE TR
AANE A |

b c

a7 fadreme fasar garor @ TR
TUTTAT TP, | AFR T SE9 HigAT TR
FATRFRT AT ITLFT THI A= | T AT
I ' 17

r

Ring of bark of
tissue removed

gatiogcay

T qAT FAIHRA [TwAREHAT D, |
1 AfqT gqEET g | a9 fadeae go e
e foeaeEsar S TR WIlve, auHal,

& fawarar g 3% fhe a@ AT
Tk I 3 @7 Y AW ATHT et T arshT
freRTiuesr ST T gHHA amTg fad |
T /T ST IR swETS gt fa,
TS W ASHET HEd T | A9,
AT 9, | AW =R gl 9l A Srgare s
II &7 | ST 8 FRITHT ST Fd= HUHT
sl | a7 47 913 dreare &ifd dw THATHT
IR e THT BAT (TAT GTH AN SISHT
e T |

66| ,/%/zezzgjﬂ Foviculture

ATAAT, ITUSHART, SHEAT TS |

) &7 Wiy
Teh TS SITHAH qaedr a5arg 3 4.9,
St AT gty
fear @fe =g
afe HTaTe
SITURT  ARTHT
W qAT3Es |
EERCIEEICAS K




=g | 798 s fafepusr T 99
FraaTe GgaTE Ahl THATHT TG, |

79 fadrr aor (@e fow) arg i
ARSI AfTehaTe SR (e g5 |
AT [awaredl T AHEN 99 g ITRs
T g WA AT Gl ANTEre ST A
ATed | T U3, ol foredTehl Tl (I %)
ATITETE AT fhT Framr fogar = g
qTedd | AT el ATIRIaT e T, |

¥) faeaer Qi -

7 ferefrar afe fazarest gtamers wfamar
AFTE™S; | BRI THTATS AT TATFT §
g R AW T FETes X BT afa afd
AT I, |
dY  Terminal
point E:CCI:IT'I'I'SL
afer 9
T, |
AT O
ECEICESHED
[TFE g7 9TRs | SRIH [ ITHRAT
TTET IIHT °Tg TS (421 THT &7 | TR 90T

giashl AT graTare FA7 @1 (Fa) & /AT
TATSH ATeRd | /AT ¥ 1+ (Ifeg fhfean) s
AT AR A AT Oy faq 9gs | T
TATTHT FIee 3 3 Y 57 Il T8 Fbdie,
q: faearer wewr @ 99 I faq Tey |
T TeH! AT 2 (FIUG) EHHT SR [T
TS | ST SRIb! [T IHT g7 qd HUSee
T ATIGHT PgaTs g7 faearsl FqA1 AT

qirs;, |

%) FESUE AT JIALEA AU :-

a7 fadr @rawRer qar @Y fawareear
TR R At fawear are s | 9=
FAAEE AT | ASATS AHATAT FATS T
AN (AS) STSATS ATET /AT T Al 9T S(5eTS
SR 9T aTfey 9T 9a | T&0 T&f |iel o

~

Wbl (L) ST&ATE SRT Icoq= AU ATIG A

ST HITT T8l HIUAIE Td1 FIgal (Tg)
JYR ATIES, | ST TATUR ATSHH IS, ABTATS

bl ST ATTHT SR AIS dldale Ggars

YETge GUSHT HIfe AT forearedr 98T AT

T4, | AFYIH AR Y SISHT a1 7

T AT b |

Y) IS A :

7q fadmm @d 9wT e ATS
ferearars StH=wT TN RIS 9, | AT
R C

(aN
qlebres |

M) fE€§F (Budding) :-

AT fordt i for@ar gaRures) Agcaqul
T X1 qfert &1 | afeg uf wiithes =1
B | dY TAqHT GESg BIISHT STl TSI
TIAT Fg HITATHT TANT TRy, | 9 AT
TG, UG ¥ TWHAT Sleg | TqATE
T Tehiaer! faeare faem gw | a1 fadr
fargrer wifv werrerent ot yfag = | a9wrs
g8 UMMy 99 9= Albrs | TIAT 99
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‘Clean Environment and Economic Prosperity through Floriculture”

UTFEFhT T ATANF TBAT E7 | ST
= gfadr ‘fefag” /1 R US| JewT
Haad drhT Afed fad @reare ged
7 |

Ffey T THT:

gfeg T IHT fae=Hr R 99y | SH
THIHT ¥ Tl RATEATHH FHAT AHEATE
g ¥ ferepr el grgy | Y qWIAT ATSF
Tl THT &g | AEIAAT afSy el fes e
qeaT qUET THIAAT THT T, |

F F SATAF [TEaATEE ST © THEATS
Ffegare aierel fagar geares 79 afda |
TE ThRE! [qeae8s algware (Hepre afehee; |
aley @rE TR AT A1 SRMES SHebl ATH
AT e ARG UE Tl AURN g 9RO |
ST ATRT Tierel fae ferelr srel qAT fawr
FITTAT AT ATRAT |
Fiew T qRFEe
A T HAATATE HAAR & &l 9+ fa-

Step 4

68| ,/%/zaédg Foviculture

If€F (T-Budding) TaHA=T AT T ool T
Tferer gferedr & |

%) &1 afes (T Budding)

) e fe afeF (Inverted T Budding)
3) @I diSF (Patch Budding)

¥) WIC d1SF (Flute Budding)

W Ry afew (Ring or annular Budding)
%) g afgw (I Budding)

9) e @€ (Chip Budding)

9) & afew (T Budding)

fo-afes ATvare Ut gwg @7 AT ST
HEARET 'T' ATHR P! T WHAT TS T, |
79 fadmT Teeadhdl ATl el ETah!
FrGl TRl e atg fauz glester
FTEAT ATSSThl HIAT SISHT 3ISr ¥ J4r T
% T AT e | I FEE AR
afeF (Budding) Takel aThT TSRS (eI
FATcTeRT ATEAT Tl AThT FZhTS AT SIFHT
g, | TS SATHH IRT A8 (Budding)

U Y ATATS I ATl TE I |




gl HARAD] FEAT, TAR T 0
g faeaesAr TERT Tiee | ar fadn
o.]Y e q I =g swueR fasaresar @3
T Efhg, |

fe-afew (T-Budding) TR 7= afve :-
AfeT T AT qleedT T@ Webehl qATT
T | TR T oAl afeg Faehed Th gieel
ST IS T Fle | T g STeT T HIiaUH!
fo wifar afg o=l R e | F9d SISy 7 aat
delédldﬂ(‘d*HI%a;T\ﬂled;lqu‘ial
T TH ATSHT T 9 AMMe T AFREN g
ATEAYTEF T | T8 9=l ATl Ted qAdIe €

T USE | UfEdl (ST oAg ATEH) FRT q5ad]
JUIR a5 T T AqUS g5 AT ISl
FASeATS GAARATE A5 ol ATl STl X
FIEA | T&T TR BT T ATARN ATGF T 2T
¥ THAT QAT RIS | T e 75
giefa | a1 fadt @R« SEqr T IreH
g fawdTel ITATEAH! AT JART MR, |

¥) ¢ 9§ (Flute Budding)
Toe atey i e afgy 9& &1 1 R
THAT B¢ TWHHAT Teh ST AT At |1

fepTer | THehTelTeRT gl Aeaars fa AThr]

STRT GITE $hve TATHR STEd & T ST

¥ WHAT YA | T3 ATHRIHl =T agdrs
AT 9Té fAeTs ¥ caafs afey due age
afeafe afv ater fa 7 1
R) Hie f& afeF (Inverted T Budding)

a7 afverr @t fo afegs =t &1 ¥

fetfers | og AT afF a9 T #are
T ag el ¥ THHT qaedfadr RIS |
TR Afetp(d ATT ST "1 gAT aigy
YAHA UG ¥ T A arged | feeehr
T GISUH! SrSaTe @ qcd SIFAF I3

av & afegedl Sk Iwdl TEl FAE qAANE
g T 9 TSl I qdaTe gAqT I, |

3) I Ff€F (Patch Budding)
we afey fo afey wwr feet ¥ &% mEr
qfer &1 | aY 9fq A1 At @RI FEr arh
U] SR ATE (TEATEEHT AATES, | T AR
79 o S SRl fa@arr atey

qdae |

) fy afey (Ring or annular Budding)

~

q7 dREHET T bl Tk Hbe
T TeRT SThRT (R | T 7 5 Tl
aff Tk ke T AT bl TR AT
qIY SrgA | AT [l r=Argar a8 s ¥ &
frewa® aes U# & 96 | g9 Afe afey

T BT | AWATE T ATHRET ATHRT &3
T Y SISHT 98 WUl AR STH 3
ATFRF! AHGRT LA WS 168, |
79 fadfrr 39 a8 €% ¥ % feF F1 =Aa™
TF gAIEE | AT T Sea &+ JIIh £ |
a1 afeerr auid afg agar aa=q W aiq
T qiehes; |

o gy el o faery fEfawer
FFRF! TART TG | THAT Tedl oY HUHT

TARA HUHT W & WF T GAET £, |

%) 9TS SfEF (1 Budding)
a9 fqdmr a8 quar fazarer &=
“HTS” ATERHAT Flfdwg, | TAL ATE ATHEH
S HT = TR TR AP bl |
9 qfg 99 fasamar afey T & g @
TareR fAeTg afey e ardr o ude
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9) faq sfeF (Chip Budding)

a1 fadr fawarer gfg g% g1 Aie
=g | AT AR 9T Al Qs arHr
TANT =g | AT Giadr aran afg T 0
JIET SAHET HUH  [GEaEsdr  JaqmT
Mg | gEqr A dfey AT UkeH IR
quarafs a1 “fe” afey T aferer 99 9 |

afeert : I ferdiaT fawares! sl 35
ATEAT (ATS) 1 [T=HT S[H SISAT afSF T4

DT AN £ ) N S Tor ot 2o
FATETTAE! (e Hecaqul qiHeT g gar
[T FEIT ¥ Ta&ddhdl I
fereraT <97 e g UE | At AT Aihe s

qhel & TR, |
fe= (Scion) :- AT FIETH THT FTEH
AL FITAT () e &7 TAATE

e oel ferearn Sifewg T Sirear @<t 97
aRT {ify fR ey agerg fade Fersg«o

B IHHAT GIRAl =k (ATSF =kk) o ST
EATS ¥ Y IISHT T ATHRET I8
WUkl (Fadare) drhrare qEaeadr (Rere)
T | g9 I e T g€ @ @ qieewrare
FH T4 | 9TFHT FIEQT a1 A AT el
FTE WY FeIrerr #07 q T FraA I8y
T 3T HAGHT d€ W= AT S AT
I U ¥ ARRATE [aE] I 9ES |
STIGEAT afedll FAETEH T | TG a8
ATIHT T HB! T g ST @ T o7
AR q€ TEehehl HNETIHB] TAAT e
5 |

¥) MRAEF (Grafting) :-

ATS AR, FAHETE AT TAT I
STce! fa@aTewer! I T 941 97 AMihey
fadt e TEw | a9 fadmr fawarer 32
YA AT ARESATS G ST T3 farzarepy
AT Fig T faer g qeareeg | AT fadr @
TR FATRAR] SEEEAT JANT =g | TGHT
AT T AR IS (WThe) =g |
Al ARTATS (a| ¥ Tl 9RTdTS 3
wF AT | T 3 ANEE SISl U
faearet qw fasrd T Afeeg | A
ferefretrs Grafting aff=s, | dX &l Hle
fEieepT 9T Fae AT dTRT T 9 A £
@ fopfawer aaReAarE atgy g |
70|

qvag | faa I=1a Strae! fawarare et |
¥& WF (Root Stock) :- [TFaATHl Teedl AT
ST UMMRIF &I AT IeAd ATl BT
TAAATS ¥ Wb A=g | ¥ W dleaT,
fBg g ¥ T a1 FAT AR gy 9
fde =1 STa®l g78 | IIERUIGT AT
e el =Mews; |

Ty &t e &g o e

q. fthey ol fadw ¥ ¥ WE 3T TH
ST fawares g9 ue | q91q ¥ W 2
FrieT Fae g7 99 Sasl gq9e |
afe FASH g qqH (SAFHEEA) A
TCHT TMRETE THA & T | FaTe0rehl
T AP | WATSATS WRET Tl DTIH
ST STl [T @iod 98, 57 /I &l |

. UifRes el 9 T %2 Wehert T
T=AHT ITHET AT & T |

3. g ¥ %@ WEdl Tk @redl AT
FATIE EATE T RN & 84 |

¥, YTithey TRAHURS aTSars THIET GRaT
YaTT I U T A (49 g | TR




ot fafir=r fefaaer 3T a=Es |
TeTehl T NS, a1 Wlfteeh 20 =18
favame BT |

Y. Wfthey Wicadatg g9 faearer T

AT AgroleT v H gfeat fa ga |

Mgy T fadies:

1.  Splice grafting

2. Whip and tongue grafting
3.  Side grafting

4.  Notch grafting

5.  Cleft grafting

1) Splice grafting :-

79 T g faearsr 9§ s 1w |
e swRTaTs Are fawarare ggarss ¥ e
T faae arTars awErs favare gantes |
2) Whip and tongue grafting

a1 fae g=iferd fadt &1 | anfeer efqameer
[ ¥ ¥ WHArs FSk W AGEAT TR
FET | TG praar foafeq fEdraedr e
g U TAHA el GIh HAA gq 99, |
THA F1EN b Ul g¥eh (9 ¥ ¥ THAT
Turshe UF fqerg wfedr oo TR FntEgEr
U8 | gguy A T SeEEd Uk ATITEHT

3) Side grafting

¥ Wk Al ¥ (AU WET AR
guegHT A1 fadl yan g | e 5
[qeeer ®ien /Aedr () g1 S & |
ey FTHFEA Bl T WHET 20-30 eIl
o IR AT O i S | Fwats,
ferdm e afe wEr ST=Ar W drEr 91
TIHAT GG | TG T (3T ThH! FTEIT
¥ fegrerr wnfrae) S T e g |
Il afeafy @t afe fa |

4) Notch grafting

7 fadier Mitesar &0 Wears (g8 ol
Fiiawg T qH TR STFHT FhUS beg I TN
TIHT FAAT ATAT FHHFHT FeaTdd A ARare
Fierg | 79 fadrr fadm, saes wwr &R
qE T8 | I IS sfad T ggh
NI Fliawg | AUl [q7 7 U & WHAT
TS, T A=TH] Iy T 9T Mg fa |

5) Cleft grafting

7 fadrr ofq & fade ¥ 3ar w @ E B
779 | W9 9w Uled ¥¢ TeebdTs Al T [FT FaT
¥ G FETIATEE T2 [T FATS | 0 Uiy Bes
¥ WAl T Ffeua! (e % w@E T @
faey T g@ | Al TS daifed (e T %

AT UG, | gl AURT FHeA g7 98 | WHATS gT T JIMEF T JEF aTHa A |
FAHN T [ THT T T CHF -
TATAHT FATAT HH FARACTHT FAHT T [qdT, THT T FeEaFheoehl AT qd SATAHIA
il(\" \al
ATRAD] (A gar fafy IUIh qHA YU TEEEHET
AT S geoell, | grsg Withes, fafamr . L .
- N ‘ ) qu AT WS TEHIfge (rdTd)
W Y i
- Mithey, fafaam AT IET Frarg
T A | e AT
Dl T diedl FTeed
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o B SEU\ Sl ) A - —— LA
BT e <, < TS, B T EeETE
bl 4 afey A Ty
o o3, 9 32 MhwE, W* wa: ?"Q“f e o T
Fare afedl garaTR
FRTAT T&TH T TRy | - ®RA ?;W?
' faframe wiftres Hiae-Are

foream gawr a1 A9 T SEAdE g9 fEaHe T i | aedide THRIHT Heg, aieT,
TitRes, T TMfe TR fawar TR 1S |

§) =] IS (Tissue Culture Propagation) : SeRday, HIgsh! AT, AT~ (RIS,
et faf &1 1 oa fadiare faearer aFr @) @EaRes - f9iy fafauer, dea, o
ot M=d At Eiad  SATeHT el I, FAHES
F AT AreATaTe 9 47 foaeaEe JAET T4 W) HAbAES, (G WvE T EHI,
=g, | a9aTe [aearel a=i 599 (Tissue foer, faarfys, Afvad omr, JRad
Culture) Ffadl afi=g | WFRTTT dfeeprare FRIEE, =ity drsey, fefke,
qwaT 79 yiadrare 4 fadra wrEar &9 | qehled |
q) B ZaTe! T TRTETE U OHT AT@IRl o) O AHTaH Hied, HIRAY, &,
T fasares IareT T Afds | =Te, JHITACY, TIM, Tgadrse, fefead
R) I H<h ferearsdl e & | LRI
3) I U] (@l IaE & | M= ®a qur fowarees  fegder
gferefrare Icarae TRUHT G | &3, RTATSHH,
feegeaat AT avas aET ¢ ®EHd, dfhs, fhareae™, dfthe drgae,
F) SUBUEE - AdEH, YAY FHHL,  TEEAL, THERIH, FHAIH, T AME |

fFrmeer o=, fefed arer sArew Sutedr uiv At gtadrare fasares IaameT 19
a7, fqu=e faer, ArAfes (e, odws,  TRuE @ )
72|



= q
http://ag.arizona.edu/pubs/garden/mg/propagation/grafting.html
http://aggie-horticulture.tamu.edu/propagation/propagation.html
FAN 2016, Floriculture, 16th Flora Expo, sheshnarayan Maharjam, Some Simple methods of
plant propagation

FAlYehea? TITEUHA JOTe, T [o@al IATad qdT YR dlia¥ qfeddesdre dr9r
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oluTeTd! oI aqdl foldRIT d2n
31— ufdermuel

| T

2ofreF qoT AT AT YO HAFETAR
AT A A (AT Al ATaane
FqHT fafq= & qu1 FAs [q@args qqr
FEAETH ATATF AR IJATEA, AT
T AT AT ared gl faaeer I F
AR FATHATIEE g | TAATCHE TTH
T FAFIEAE A AT TGl (bl
AT AT T Aleheeg | ATEd AW STHTSTHEBT
TR, USIE ¥ FASH ATTF B | Te T
FAIE T STHATHID] ATAYAFATHT FASTHT
TR AT JTHTHTRT AT GRT 7 Fichw; |

A TEEoAS AR ATAA@HT
FAIT 9 TAUEdTS 0509 I 050 TFHH
ol SATST TUH B | FATAH] FeAehl
AT AT i o9 afitiep 0 qfeqeraert aeet
qed Ul Fe JAEA ATAAETA TATSS
ATHT Bl | ARG AARIBIITHAT =T
FHEHT THATH Hg 0503290, 05032329~
R, O%03{0-0%03R0 T 0X0¥q0-0%0% 1R &l
EA Frd] GBS el HIATHT ANTHT T8eh
|

AUTTR]  FASTAT WRASE el AT
T TG | AITAHT B bl AT TSR HAT
TB(hl AP IJATEAA TR AT AT
TH WA | A FAEIHT AT AN AT
Sqare ATqfd T ARg | AITH AT
T AT ARAATE F AT g T |

R T FAQEHAT (AT st

TATTHT F Q840 o1 FTHTIETH] g5
HOHT 9 aH HEHhl fasbrg a9
74|

ST, GRAFATY TH
T el fdeeh
ST T TehTe Uergd &g
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T FRTRT TR oY |

%3 TAAUF [T QAT &5 T qar aue
ST Qfehehel TUTHCTAT IOT &7 AT TS
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TG T TLAE

F et TR, 5T WG qT el aTashy,
FEAT TEIHET §8 W WIedih qedlehrehr
ATTIRATATE Hegd T Tt feearehr ferszmm
JEdeha! 3T TN STHeRRT T ameeant @i
FEAT E["ﬁ'H 9~ 3¢¥I Climatic Requirements
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T UhRE TRERT RRT | @ que SR
TR T TT T S| STeee Ti THREgent
F-a T TUTET SATIR Tehishd WTTqHT I6T ST
FHTSIST TS ATRT STTET T IR TSR o |
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HT R003 AT Y THUaRT RET | & gw=mq
ferfaer sroE Sl ywERE T afeEw
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Tl T YIS T4 HTHhT FA=did 9 a5
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2.3) FANRFAT FATIT FIW :

FAN Hewreeen! fota shietr Uil 3T
IR GeleAT QT U SATRISTE g T &ffeetTs
ok &UHT HEANT IS HoT 3e99 TATIAT
U FeATReheat ShedTuT ShIHT 3T.7. 0160 / 98
T 200 SHT TGET WhHMT T.&. R0g/ 6 AT
23 ST HEHT U W5 IVl TR HEAT 223
SHT QiR & | AT TUAT FHIehTiael Stia
THISH HEEIE%sh! TNaReTs Td 3Taed TS,
iR foRTt 9 AT THIHE STEdTeT S
T TEEIEEATs HednT UEH T qT gHeATeTe
UGEIEEATS U4 efdl, TR STaRIHT
SUIR HEANT T FRigEeh! @it AT R G
T GETEET Rl © | TTEFT AT hIvAT &
R,%2,22%. ¥¢ TG §J ST 3 |

2.%) TEATTT A3F, OTHA TAT HeAT

g qafemr faty=r Hifa fmior qer
R T THeRT ATHT Fcdeh HieTeh! ufgar
AR H o afafaenr dew T fui
FHITSTH ST ¢ USeh (THT T ¢ 92
SThHTEHSE sISeh THI~ TehT AT 7= fafaer
HEcAqUl fawe ag "I ) qesh WM d3%h
AT ¥ Yk TG 37 @fafqer S T
Ut I |
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TR0/ 9 THAHT IR T T
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2.%) ARAIET TEATHIAT, TEHIAT AT TgANT

ATt FATNeheaehl  STaUieT ST
Tt fagert @ avery faear it staufer
IPIE T TS U7 FHUEE TGkt THTTHT
AN 7T 3LIAHT AT PRI 3hl THETE SHINTETET
HT TEIgL TS T HI.OGET TSia hlehiclls
THEA T STqUied  SeTiTareRT @it
gfeqor anrfmenT Goyang International Flower
Foundation & 3TRSHT THEhT Goyang
International Flower Expo 2015 3T
TATHT TST3TRT TR | 3o STEELAT April 25,
2015 HT T SGETIRT &1=HT AT TaITRT
AT ARBIAMET T8 ST THueh! RoET |
AT 06 SIRG 2R T MU HETHFT i
fafeqeesr @it Teq @EANT @ET T
TETHT HIT qAT Goyang International Flower
Foundation kT 37848 Choi Sung s $1000
T AT AT oheeale Hehfeard $6321 T
ST $7321 WIS WUl foRT S Sdrer
Heheh! TemTgaR faaweer @t ufear
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2.9 it Eftemdt

F1 Afnfq 8e&T Ulaz HesiAsdel HThAT fauer
ufefeerfer T SRUTEST P STerer THey fag sTwen
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TRT FHEAATS S AfFfder STTHTET TehT o |

2.5) 7 TlAfATIET

- ®E I & a¥ THRE TG AR I
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FTeatd TRl AT WeRr ¢ HiE
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foram |

3. TEET, T AT HTAEE

qUTE BTHATS oT8T WUeh FHU Bllsh o
fiifereh &=rer T At uf Stfaes fafaerdmesr
gieel SUId OV © | -Ae @ @ At
STEEART 20,000 Tohalr fmer P wfewanr
fafr=r Sietarger ardrerues wfdatafae T
fafarerdT aus T HeremT 3T & gfE 3= fenredt
&l 200 Tohar firet sy W & | AuTerT &
TR ¢ T 3 YSTTIRT el ol [oedTes ol
qeToh & STHAT R 8 % & AT de% 37 JIoheedT
qrge | favawifer eret sifedeaHT Rer R @
Yo BN 9T die J&aT faeaTesan! qomaT ar
HEAT 2004 G ST | ek fafaerar wer
ITETHT T @Tel %l foeaTe® (aedid) dfster
IeuTe T Tl Tt 3138 ekl §aT A

GEH T T Juiewr T TS
HARI T qETiT TIgwent for |

SR qT Tt JaelT shegel STRISHT
Wl ¥ fed arfetd (Procedure and Market
Analysis) AT I I qhale HeMTaaes
T T TETHT TsuenT for |

CTEVT T FAN @I B&RIMT Nursery and
Garden Assistant, Flower Decoration T
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TR A THEnT forT |

TeTEY faehmd hegel j0wy fa. 4. afg @y
g TR I iuer Ui fawr eteata
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3.7) FAAT
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