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Floriculture in Federal Nepal:

Present Status and Way forward
Umed Pun, PhD

Ornamental Horticulturist

Abstract:

Floriculture business in Nepal is steadily growing for about three decades and has hit NPR
2,250 million in the fiscal year 2017/18. However, the major business is concentrated in Kathmandu
district in particular and Pradesh 3 in general. There is discrepancy in district wise coverage
of flower business but with federalism, a new opportunity can be seen in the horizon. There
seems immense opportunity in the internal as well as external markets. To tap this opportunity,
Floriculture Association Nepal should collaborate with governments at all level and research
organization and universities. The Center and Pradesh government may be helpful in policy
making while the local government may get involved in action oriented works such as establishing
parks and livelihood programs. Research organization and universities may help find answers to
the production problem or access newer market and develop experts within the country.

Introduction:

Floriculture business in Nepal has been in existence as an organized sector led by Floriculture
Association Nepal (FAN) for about three decades although informally it existed for about seven
decades. In this journey, this sector grew tremendously well and from an annual turnover of
about NPR 20 million it has reached NPR 2250 million at present. This was made possible with
early support from Federation of Nepalese Chambers of Commerce and Industry (FNCCI), US
Agency for International Development (USAID) and Government of Nepal (GoN). The support
from GoN became more evident in 2006 after incorporating floriculture under then Ministry of
Agriculture and Cooperatives now Ministry of Agriculture and Livestock. However, significant
support began only after fiscal year 2014-15.

In Nepal, there are 697 plant nurseries today and about 43,500 people are directly or indirectly
involved in this sector. This sector has tremendous scope because it has unmet internal and export
market and the domestic market is increasing annually at an average rate of 10%. The external
market is however not steady and fluctuates and has not been able to increase steadily for last
several decades. In this paper, it is attempted to present the current status of this sector in federal
Nepal and the way forward.

Status of floriculture in Federal Nepal:

In 2016, the total plant nurseries were reported to be 561 (now that has increased to 697) and
were listed as per the district. These districts when adjusted in the newly formed Pradesh showed
that Pradesh 3 has been found to have about 70% (381) of the flower farms or nursery followed
by Pradesh 1 (68), 2 (54), 5 (24), Gandaki (22), Sudur Paschim (10) and Karnali (2). Similarly,
Pradesh 3 has about 70% (45) of florist shops followed by Pradesh 1 (12), Gandaki (6), 5 (1)
and Sudur Paschim (1) and none in Karnali. However, cut flower wholesale is 100% (5) based in
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Pradesh 3 with no such wholesale in other Pradesh of the country.The trend must be similar even
with 697 nurseries or flower farms currently present in Nepal.

In Nepal, there are 77 districts (earlier 75 districts only) and 44 of these districts have the
presence of floriculture business. Among the 7 Pradesh, good presence of this sector is in Pradesh
2 (7 out of 8 districts) and 3 (12 out of 13 districts). The other Pradesh falls far behind and the
worst presence is in Karnali Pradesh (2 out of 10 districts) while rest of the Pradesh are in between.
However, this is also an opportunity to increase the flower or ornamentals production capacity
within the district and also an opportunity for the already flower or ornamentals producing
districts to create markets in the districts where there is no presence of flower market.This also
means creating new markets and expanding domestic markets.

The major districts for floriculture business are Kathmandu, Lalitpur, Morang, Chitawan,
Kaski and Bhaktapur in terms of number of floriculture farms. Currently, district chapters of FAN
are only in five districts, such as Kaski, Kavre, Chitwan, Sunsari and Rupandehi (adhoc committee).
These five districts are under four Pradesh such as 1, 3, Gandaki and 5). There are no district
chapters in other Pradesh such as 2, Karnali and Sudur Paschim. Presently, the only government
office (Floriculture Development Center, Godavari) catering for floriculture development in the
country has been placed under Pradesh 3. The role of this center has been reduced from nationwide
to Pradesh 3 only and it is currently functioning to cater to interest of Pradesh 3 only. This center
which was supporting training of would be flower farmers or nursery or gardeners nationwide
have been restricted to one Pradesh only. There is no government farm or center designated
for development of floriculture in other Pradesh. It may be perhaps integrated with horticulture
farms across the country as per the ecological situation of the farms. However, it is important to
reinstate Floriculture Development Center as the center of excellence that caters to the need of all
floriculture related production system in the country until further arrangement is assured in this
sector.

The major business or services in this sector is mostly centered in Kathmandu valley
in particular and Pradesh 3 in general. However, the business transaction of seasonal flowers,
ornamentals and cut flowers is increasing across the country. The business transaction in Gandaki
Pradesh and Pradesh 1 is strongly following the leader while Pradesh 5, 2, Karnali and Sudur
Paschim Pradesh are also not far behind. A sample of best performing district of different Pradesh
shows this trend (Table 1).

Table 1: Floriculture business transaction in major district of different Pradesh of Nepal.

Pradesh Main districts | Seasonal flowers (NPR) | Perennial flowers (NPR) | Cut flowers (NPR)

1 Jhapa 65,70,920 74,26,880 39,97,795

2 Dhanusha 11,76,560 22,27,030 2,22,000

3 Kathmandu 10,82,27,475 6,68,23,210 1,66,31,880
Gandaki Kaski 4, 70,94, 430 1, 37,68,315 15,42,250

5 Rupandehi 38,32,025 49, 06, 065 1,59,500
Karnali Surkhet 23,18,350 13,38,750 NIL
Sudur Paschim | Kailali 13,50,580 14,97,470 4,58,025

Source: Nepal Commercial Floriculture Survey 2072/73, Central Beauro of Statistics

2 ,/yg.ﬂﬂédg %ﬂmuﬁw ‘Clean environment & economic prosperity through floriculture”



The major products in internal markets are seasonal flowers, perennial flowers (ornamentals)
and cut flowers (Table 1). In districts, with more established flower related business, seasonal
flowers dominated the transaction followed by perennial flowers and cut flowers. However, in
districts with lesser established flower business, perennial flowers dominated seasonal flowers and
cut flowers. It was interesting to see seasonal flowers sold more than perennial flowers in Surkhet
which has one of the least number of flower farms.

Major new internal markets in different region of the country can be boosted by federalism in
Nepal. Currently, there are 753 local governments, 7 Pradesh and 1 central government. There will
be official program in the country almost on a daily basis and this will create demand for flowers.
The representative districts of three Pradesh which had the lowest consumption of flowers before
federalism (Pradesh 2, Karnali and Sudur Paschim) in 2016 may have significant increase in flowers
consumption since last 1 year after election in all three levels of government. The current structure
of governance at the Pradesh and local level has created demand for all kinds of flowers/services
and will ultimately play a catalytic role in increasing demand. The challenge is to provide the goods
and services as desired at different maturity of the flower/ornamentals market.

Way forward:

Federalism in Nepal has brought a big change in Nepal in governance system and floriculture
could be a sector that benefits from this change. It simply means more government, more programs
and more consumption of flowers across the country unlike before the federal Nepal. However, to
enjoy the fruit of prosperity all the stakeholders need to play their part effectively.

Floriculture Association Nepal:

The apex body of flower business in Nepal is FAN and has its office in Lalitpur Metropolitan.
It is a member of FNCCI as commodity sector. The organization has good co-operation with
ministry, departments and implementing level offices and different non-government institutions. It
has four district chapters and one adhoc district chapter. These 4+1 chapters represents 4 Pradesh
such as Pradesh 1, 3, Gandaki and 5. FAN needs to activate its district chapters and through
them reach out to other districts in these Pradesh and collaborate with the Pradesh governments
and Palikas. In other unrepresented Pradesh, FAN must identify the district (possibly district
that has the Pradesh capital) and form an adhoc committee at the earliest to support FAN as the
contact point to Pradesh government and Palikas in that Pradesh. FAN may play an important
role in commercialization of floriculture business by catering to need of the Palikas. It can also
play significant role in helping with the establishment and maintenance of public parks in the
Palikas and also maintaining greenery especially in Mahanagar and Nagar Palikas. Many public
parks within Kathmandu or elsewhere is not properly managed due to lack of planning by non
professionals as well as working by unskilled human resources and sometimes unsufficient budgets
also. FAN can help by professional planning and human resource of these parks within Palikas to
be manage in gardening and propagation of flowers and ornamentals.

Government at Center, Pradesh and Local:

The Ministry of Agriculture and Livestock at the Center and Pradesh can ask FAN to plan
for the promotion of floriculture in the country or in their Pradesh respectively. The need for a
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center that is dedicated to floriculture development (adaptive research and training) as is prevalent
now as Floriculture Development Center, Godavari (it has been kept under Pradesh 3) should be
a farm under central government. The central government may support FAN in exploring export
markets and supporting with the logistics in infrastructure development. However, in Pradesh,
floriculture development program can be integrated in an integrated agriculture or horticulture
farm and focus on those crops that are important in the concerned Pradesh. The support of GoN
both at Center and Pradesh is critical for expansion of internal market and exploration of external
market. The local governments can collaborate with FAN in development and maintenance of
public parks and urban greenery. Besides, FAN can also support local governments for livelihood
promotion by training interested citizens and helping them to identify what to grow/how to grow
and help them reach to market.

Research Organization and Universities:

Floriculture is not getting adequate research support from both the research organization
and universities of Nepal. This is impeding both the productivity and quality production of cut
flowers and ornamentals. Besides, it also reduces chances for development of skilled subject matter
specialist due to lack of research and exposure. There got to be better collaboration between
FAN and research organization/universities so that research is based on the need of the sector.
Strong research is critical to the growth of floriculture sector of Nepal for lucrative external market
especially in the Middle East.
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Kathmandu.
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Commercial Cultivation of Gypsophila

Anil Kumar Acharya
Horticulturist

Background

The world cut flower business is found highly dynamic; and their products, varieties,
consumers' demand, production technology, value chain as well as marketing function are all
undergoing continuous change. Global exports over the last few years have grown by more than
10% annually. Estimates of the annual consumption of commercially grown flowers worldwide
vary by source and range from US$ 40-60 billion. While worldwide consumption has been on the
rise, consumers have also become more refined in demanding new products. To meet this growing
and changing demand, production has continued to move from countries that have traditionally
been consumers and growers to other relatively new producing countries (ITC, 2019a).

Under HS code 06, (Live trees and other plants; bulbs, roots and the like; cut flowers and
ornamental foliage), Figure 1 shows the decreasing trend, in between 2014 and 2017, of both the
value to import by -2.87 and export by -4.89 for product codes 603, 602, 601 and 604 (ITC, 2019b).
Product codes and their labels under HS code 06 are given in Table 1.

Table 1. Product codes and their label under HS code 06
Product code Product label

Cut flowers and flower buds of a kind suitable for bouquets or for ornamental

603 purposes, fresh, dried, dyed, bleached, impregnated or otherwise prepared

Live plants incl. their roots, cuttings and slips; mushroom spawn (excluding
602 bulbs, tubers, tuberous roots, corms, crowns and rhizomes, and chicory plants

and roots)

Bulbs, tubers, tuberous roots, corms, crowns and rhizomes, dormant, in growth
601 or in flower, chicory plants and roots (excluding bulbs, tubers and tuberous

roots used for human consumption and chicory roots of the variety cichorium
intybus sativum)

Foliage, branches and other parts of plants, without flowers or flower buds, and
604 grasses, mosses and lichens, of a kind suitable for bouquets or for ornamental
purposes, fresh, dried, dyed, bleached, impregnated or otherwise prepared

Moreover, out of 4 product codes (603, 602, 601 and 604); the highest import value of
product code 603 (cut flowers) (8546973000 USD in 2014 and 8140878000 USD in 2017) was
found, followed by product code 602 (live plants) (7760149000 USD in 2014 and 7792881000 USD
in 2017). Whereas, the highest export value (9387847000 USD in 2014 and 9140593000 USD in
2017) was found in product code 602 (live plants), followed by product code 603 (cut flowers)
(9321614000 USD in 2014 and 8639837000 USD in 2017).
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Figure 1. World's import and export value (000'USD) of different floriculture products

Floriculture industry is fast emerging as a major venture throughout the world and is potential
money spinner for the third world countries. The growing demand is compelling enough for an
increased production, the agro climatic suitability for a year round cultivation, and the economic
reasons of abundance of relatively cheap labor and seemingly lower cost of production have
contributed for the rapid growth of the cut flower industry in Nepal. In the context, Gypsophila
is one of the potential commodity for both import substitution and export promotion in Nepal.

Cultivation of Gypsophila
Introduction

Gypsophila is indigenous to the eastern Mediterranean region of Europe and Northern Asia
and is now grown everywhere in the world-in fields and greenhouses. Its name is Greek word
derived from gypsos i.e. gypsum and philos i.e. friendship, meaning for "gypsum-loving," in
reference to this flower's preference for high-calcium (gypsum) soils. Gypsophila blooms naturally
in summer, when days are long.

Gypsophila, popularly known as Baby's Breath, is a bushy plant with branching habit bearing
dainty small flowers on long slender stems. It belongs to family 'Caryophyllaceae'. It is an extremely
hardy perennial plant with a very deep tap root system. The stems are slender, erect to spreading,
swollen at the nodes. The leaves are opposite, small, narrowly lanceolate, often falcate (sickle-
shaped) with bluish green colour. Flowers are numerous produced in large inflorescences, usually in
profusely branched panicles. Each flower is small; 3-10 mm diameter with white or pink petals.

Gypsophila plants grow 1 to 2 feet, bearing a profusion of white or pink flowers. The
stems separate into many branches, giving it a light appearance, perfect for accenting bouquets.
Gypsophila lasts long up to a week and dries well. Baby's Breath is also very much suitable for

8 de %fmufm ‘Clean environment & economic prosperity through floriculture”



borders combined with other perennials.

Gypsophila flowers are to be found among the 10 leading crops in the Dutch auctions' sales
(The Flower Expert, 2014). It is a popular flower to accent bouquets, corsages and flower vases,
especially as dried flower, besides being a popular flower in the home garden as well. It is valued
as a cut flower in floristry to add as a filler to flower bouquets. It is commonly used in sweet
arrangements for new babies or in romantic bouquets of roses. The light airy masses of small white
or pink flowers make a good contrast to larger flowers in the bouquets. New trends in floristry
favored by celebrity and designer florists; incorporates Gypsophila into trendy table arrangements
and wedding bouquets consisting of nothing more than Gypsophila and a little foliage.

Currently, growing of Gypsophila in Nepal is mostly confined only to Kathmandu and
Lalitpur. Due to very small scale of production, poor investment, lack of improved technology,
weak marketing linkages, and lack of postharvest technology; our local production is not
sufficient to meet our national demand. Thus, the paper aims to disseminate both the production
and postharvest technology of Gypsophila for its commercialization in Nepal. Our focus for its
commercialization should be on both existing production area and other potential areas such as
Kavre, Chitwan, Dhading, Pokhara having suitable climatic domain for its production.

Variety of Gypsophila
Mostly two forms of Gypsophila are cultivated as cut flowers: the annual Gypsophila elegans
and the perennial Gypsophila paniculata, which is most widely grown as a cut flower.

Plate 3. Million Stars
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The "Baby's Breath" is available in either pink or white varieties. Perhaps the most popular
variety is called Million Star. Two other varieties commonly found are New Love and Party Time
(The Flower Expert, 2014). Popular variety of Gypsophila is given in Table 2.

Table 2. Popular variety of Gypsophila

Popular white variety Popular pink variety
Name Description Name Description
Million Stars | Small, semi-double flowers Pinkolina medium, semi-double flowers
Golan medium, semi-double flowers | Flamingo large, double flowers
New Love medium, semi-double/ double | My Pink large, double flowers
flowers
Yukinko medium, semi-double/ double | Pink Fairy large, double flowers
flowers
Bristol Fairy | large, double flowers
Danapurna | large, double flowers
New Hope large, double flowers
Perfecta large, double flowers

Soil and climatic requirements

Gypsophila grows well from temperate/cool to little warm and less humid/dry climate. It likes
full to partial sun.

It prefers rich, light soils, and is not fond of clay. Their rapid growth demands that they are
watered during dry periods. Soil pH 5.5 to 6.5 with EC<1.0mS/cm should be maintained. The
irrigation water should have pH 6 to 7 with EC<0.7 mS/cm. Once Baby's Breath germinates in 10
to 15 days, they will grow rapidly. For a continuous bloom, plant them in succession every two to
three weeks.

Temperature and light: Low temperatures and light intensities during the winter cause delays
in flowering, and may also cause significant decreases in the number of flowers, to the extent that
stems may be blind. In cases of relatively mild winter when days are shorter than 11 hours, it
can be solved by photoperiodic lighting (100-150 watt incandescent light bulbs) during the entire
night until most of the buds are formed. Lighting should not be stopped when stems elongate, but
should be continued almost until harvest time.

Propagation of Gypsophila

Seeds are the main means of propagation for Baby's Breath. We can directly sow the seeds of
Gypsophila into our flower garden or start indoors for a jump start on the year. Seeds can be sown
after the soil has begun to warm in the spring. Baby's Breath do not like frost, so if started indoors,
transplant them outdoors after the last frost date. Space plants eight inches apart.

Being easily availability of Gypsophila plantlets, it would be better to use plantlets for planting
in the green houses.
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Greenhouse/shed house construction

1.

Criteria for site selection (KF, 2012):
 The land should be leveled
« No windbreaks or multi-storied structures present up to 30 m
« Good connectivity to nearest market
+ Electricity at the site and no high-tension electricity wire up to 5 m
o Availability of good quality water
Specifications:
« Height: 5t0 6.5m
+ Length: North - South.
« Gutter direction: North - South.
« Polythene thickness: 200 microns
« Vent opening: Along the wind direction.
» Distance between two adjoining polyhouses should be minimum 4 m
Sufficient ventilation space is required on top and sides.
To protect the plants from the rains, without affecting the air circulation, side curtains should
be kept open in slanting position.
Approximately light intensity of 55,000 to 70,000 lux is required on the plant level.
The optimum humidity inside the polyhouses should be 70 to 75%, which maintain the health
of the plants.
Wash top of the plastic at every one-month interval to remove the dust and get maximum
benefit of sunlight.

Disinfection of soil

Before plantation of Gypsophila, disinfection of soil is absolutely necessary. It can be done

either by the following methods (KF, 2012):

1.
2.

Steam: Not feasible in Nepal

Solarization: Cover the soil with plastic for 6 to 8 weeks. Sun rays will heat up the soil, which
will kill most fungi.

Chemical: For chemical treatment of soil

A. Use of Formalin:

B.

o Use formalin @7.5 to 10 lit/100 m2. This pure chemical should be diluted 10 times in
water and then sprayed/drenched on beds and the beds are then covered with plastic for
7 days. Thereafter, flush the soil with approximately 100 litre of water per m2 to drain the
traces of formalin. After sterilizing and subsequent washing out of the soil; it is advisable
to wait for 2 weeks before plantation for field capacity condition.

Use of Hydrogen Peroxide (H,0,) with Silver

o Wet the beds with irrigation water of neutral pH & EC less than 0.5 mS.

o In irrigation water; mix Huwasan at the rate of 35 ml per liter of water (3.5% solution).
Since this product is highly reactive and has an oxidizing agent; do not mix any other
chemical with this.

« Apply this solution uniformly over moist beds using the spout. Use 1-liter water for 1 m2 area.
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o No need to cover the soil. Just leave the soil as it is and within 4 to 6 hours we can plants the
crop.

0.30

Pathway

T ke—— im ——— 05m —

Figure 2. Bed dimensions for planting Gypsophila (Width:1m, Height: 0.30m and Pathway: 0.5m)
(KF, 2012)

Bed preparation

In general, Gypsophila is grown on raised beds to assist in easier movement and better
drainage. The dimensions of the bed should be as follows:

The composition of the beds for planting should be such that the bed should be highly porous,
well drained and provides aeration to the root system. To achieve this, recommended quantity of
soil, sand, organic manure and rice husk should be mixed well and beds should be made from it.
Organic manure is recommended to improve soil texture and to provide nutrition gradually. Sand
and rice husk is recommended to improve drainage of beds.

Composition of bed material
The ratio of bed material is given in Table 3.
Table 3. Composition of bed material

Material Clay soil Silty Loam soil
Red soil 55 % 60 %
Sand 15 % 10 %
FYM 30 % 30 %
Rice husk 4 kg/m2 2.5 kg/m2

Fertilizer dose and fertigation

After bed preparation, the basal fertilizer dose should be mixed well in the upper 6" soil layer,
apply water and at field capacity condition, check E.C. and pH of soil before plantation. The E.C.
of soil should be less than 1 mS/cm, if it is not leach the soil with plain water, then again check the
soil for E.C. and pH. Basal fertilizer dose (After bed preparation) is given in Table 4.

12 de %ﬂmuém ‘Clean environment & economic prosperity through floriculture”



Table 4. Basal fertilizer dose

Area Fertilizer Quantity
100 sq. ft. Diammonium phosphate 2.00 kg
100 sq. ft. Magnesium sulphate 0.50 kg
100 sq. ft. Biozyme granules 200 g
100 sq. ft. Humiguard 200 g

For fertigation, the following fertigation schedule (Table 5) should be followed for optimal growth
and development of the crop.

Table 5. Fertigation schedule (KF, 2012)
Fertilizers Fertigation solution (E.C. mS/cm)
Duration 19:19:19 | 16:8:24 | CaNO,

Application

Apply water every day to keep

Upto one week after planting | ----- | ----- | ----- the beds moist

Apply each fertilizer separately

One week after planting 1 - 1

on every alternate day
Three weeks after planting 1.5 ---- 1.5 —em s
Six weeks after planting till harvest | ---- 1.5 1.5 -

Micronutrient should be mixed @20 gm/1000 lit of water with every application of 19:19:19
and 16:8:24. Add organic matter at every three months' interval to improve bed structure and
porosity. Detailed soil analysis to be done at least two times in one year.

Gypsophila planting

For planting, row to row spacing is 50 cm and the plant to plant spacing is 30 cm. One
additional plant is to be planted in every 1 m* area. At the time of planting the soil should be moist.
While planting, the plugs should not be thrust into the ground, rather small holes should be made
and the plugs should be placed in them, 0.5 to 1 cm of the plug should be above the ground.
Plant population: Gross: 5 plants/m? Net: 8 plants/m?.

Irrigation

The water requirement of Gypsophila is 4 lit/m?*/day, however it depends on soil type and
moisture condition of the field. Field should be irrigated by using a showering can or a shower, 3 to
4 times a day for one week after planting. From 2nd week onwards, drippers are started gradually;
the complete water requirement should be applied through drip irrigation. For this, 3 laterals are
laid per bed, dripper to dripper distance -30 cm, dripper discharge -1.3 Iph (liters per hour).

Netting

For successful cultivation of Gypsophila, support netting is essential as it helps to obtain erect
shoots. If the crop is not supported well enough, it will collapse. This will result in bent stems and
cause a stagnation of the crop development.

To provide optimal support to the crop, we have to fix strong poles (Dimension: 25 X 3 mm)
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at the end of bed and middle support poles (10 mm rod) or compact wooden rods at every 3 m
distance to provide support to the nets in the middle. Make depth of pole in base soil - 0.50 m, bed
height- 0.30 m, pole height above bed- 2.0 m (Total height of pole = 2.8 m). Support netting should
be fixed within 3 weeks of planting and before pinching (KF, 2012).

 Ist netting should be of 20 X 20 cm at 30 cm height.

o 2nd netting (optional) of 20 X 20 cm at 45 cm height to obtain erect shoots for export markets.
o Side strings at 60 cm height to keep the crop inside the beds.

« Support netting can be of nylon nets.

Pinching

Pinching is an essential operation in the successful production of top quality Gypsophila.
After planting, the cutting continues to grow as main stem. If left un-pinched it will cause apical
dominance and result in the suppression of the emergence and elongation of the side shoots.

Pinching involves the removal of the head of the main stem at an early stage by breaking out
the head of the cutting by bending leaving, 8 to 10 pairs of leaves (internodes) on the plant. This is
generally done 5 to 6 weeks after planting (KF, 2012).

It is to be done in the morning (preferably before 9:00 am) when the cutting is fresh and fully
turgid. Pinching allows the side shoots to develop. These side shoots produce the first flush. It is
performed only once in the plants life cycle (2 years). Immediately after pinching, it is essential to
spray the crop with a fungicide (Bavistin 1 gm/lit) to avoid fungal infection on the exposed part of
the plant.

Artificial lighting

Artificial lighting has significant importance in Gypsophila cultivation. Light plays a role
in the elongation and flowering of the shoots. Inadequate lighting will result in short lengths of
shoots and less profuse flowering. Gypsophila requires a total of 16 hrs of day length after pinching
during elongation phase to stimulate and achieve a uniform growth. Lighting is to be provided till
the plants start flowering. Depending upon the day length of that particular area and season the
lighting duration will vary, a general guideline is given in Table 6 (KF, 2012).

Table 6. Light requirement

Season Artificial lighting duration Artificial lighting time interval

Summer 3 hrs 5 min. ON and 10 min. OFF
Rainy 4 hrs 5 min. ON and 10 min. OFF
Winter 5 hrs 5 min. ON and 10 min. OFF

Note: Ratio of ON to OFF for artificial lighting is 1:2
Bulbs of 100 Watt should be fixed on middle frames or on side poles at a height of 2 m from

the top of the bed. The spacing of bulbs should be 3mX3m. Reflectors should be compulsorily
fitted on the bulbs to ensure a uniform and better spread of light to the plants.
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GA, application

GA, application is essential to ensure a uniform elongation of the shoots. It is a critical
component of the production process and hence utmost care to be taken while preparing its
solution.

Procedure to prepare 10 lit. of 150 ppm GA, solution: Dissolve 1500 mg (1.5 g) of GA,
(commercial grade) in 15 ml of 1 molar Potassium hydroxide (KOH) solution (1 molar solution,
i.e. 56.11 gm of KOH dissolved in 1 lit of water). After the GA3 has dissolved, add some water and
mix well to increase its volume. Thereafter, pour the GA3 solution in 10 lit of water for spraying
(KF, 2012).

GA, should be sprayed early in the morning (i.e. before 8:00 a.m.) or late in the evening (i.e.
after 5:00 p.m.). It should be sprayed in a circular manner on the leaves of the plants and individual
plant should be treated. Generally, two to three sprays of GA, are required in one flush.

Disease and insects

Cleanliness, hygiene and a favorable environment for the crop are as important as the spraying
schedule. Effective insect and disease control can be obtained by following the recommended
spraying schedule (Table 7). Sprays should be done preferably in the morning, if it is not possible
then in late afternoon or evening (KF, 2012).

Major insects
Table 7. Major insects and their control measures
Insect Control Concentration per lit

Leaf miner Nuvan (Dichlorvos) 1 ml
Cypermethrin 0.5 ml
Acephate (Acephate) 1.5 gm
Padan (Cartap hydrochloride) 1gm
Cal MB 2 ml
Vertimec (Abamectin) 0.4 ml

Caterpillar Proclaim (Emamectin benzoate) 0.2 ml
Lannate (Methomyl) 1.5 gm
Thimet (Phorate) (S) 2 gm/ plant
Decis (Deltamethrin) 0.5 ml
Avaunt (Indoxacarb) 0.5 ml
Larvin (Thiodicarb) 0.4 gm

White fly Astra, Lannate (Methomyl) 1.5 gm
Rogor (Dimethoate) 2ml
Neemazol 2 ml
Confidor (Imidacloprid) 0.5 ml
Pride (Acetamiprid) 0.4 gm
Dantop (Clothianidin) 1 gm
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Actra (Thiamethoxam) 0.5 gm
Pegasus (Diafenthiuron) 1.25 gm
Calnova + Calpaste 0.5ml+2gm
Padan (Cartap Hydrochloride) 1 gm
Thrips Regent (Fipronil) 1.5 ml
Confidor (Imidacloprid) 0.5 ml
Nuvan (Dichlorvos) 1.5 ml
Pride (Acetamiprid) 0.4 gm
Vertimec (Abamectin) 0.4 ml
Calnova + Calpaste 0.5ml +2gm
Actra (Thiamethoxam) 0.5 gm
Red mites Pure water spray | emmmmmeeee-
Wettable Sulphur 1.5 gm
Magister (Fenazaquin) 1 ml
Omite (Propargite) 1 ml
Vertimec (Abamectin) 0.4 ml
Derisom 2 ml
Milbeknock (Milbemectin) 0.5 ml
Cyclamen mites | Wettable Sulphur 1.5 gm
Karathane (Dinocap) 0.4 ml
Milbeknock (Milbemectin) 0.5 ml
Vertimec (Abamectin) 0.4 ml
Derisom 2ml
Nematode Neem cake 30 to 50 gm / plant
Benlate (Benomyl) 3gm
Hydrogen peroxide with silver 3ml
Carbofuron granules 10 gm / m?
Nematogaurd (Pcealomyces) 5gm

Note  :(D): Drench @ 50 ml / plant,

(S): Soil application around plant

: As a preventive measure, use of yellow sticky traps for White flies and Leaf miner while,
blue sticky traps for Thrips are effective.
: Banned pesticides in Nepal are not to be used, choose alternate safe pesticides.
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Major Diseases
Major diseases and their control measures are given in Table 8.

Table 8. Major diseases and their control measures

Disease Control Concentration per lit.
Root rot Aliette (Fosetyl — Al) (SP) 1 gm
Topsin - M (Thiophanate - Methyl) (D) 2gm
Benlate (Benomyl) (D) 2gm
Bavistin (Carbendazim) (D) 2gm
Captaf (Captan) (D) 2gm
Crown rot Aliette (Fosetyl — Al) (SP) 1.5 gm
Topsin - M (Thiophanate — Methyl) (D) 2 gm
Blitox (Copper oxychloride) (D) 1.5gm
Kocide (Copper hydroxide) (D) 2gm
Fusarium Topsin - M (Thiophanate — Methyl) (D) 2 gm
Kocide (Copper hydroxide) (D) 2gm
Alternaria leaf Dithane M - 45 (Mancozeb) (SP) 1.5 gm
spot
Powdery mildew Wettable sulphur (SP) 1.5gm
Karathane (Dinocap) (SP) 1.5 gm
Quintol (Iprodione + Carbendazim) (SP) 0.5 gm
Index (Myclobutanil) (SP) 0.5 gm
Rubigan (Fenremol) (SP) 1ml
Hydrogen peroxide with Silver (SP) 1 ml
Botrytis Dithane M-45 (Mancozeb) (SP) 1.5 gm
Quintol (Iprodin + Carbendazim) (SP) 0.5 gm
Index (Myclobutanil) (SP) 0.5 gm
Bacterial Blight Streptocyclin (SP) 0.2 ml
Kasu B (Kasugamycin (SP) 1.25 ml
Emison (Ethoxy methyl mercury chloride) 0.2 gm
(SP)
Blitox (Copper oxychloride) (D) 1.5gm
Kocide (Copper hydroxide) (D) 2gm
Note  : (D) Drench @ 50 ml/plant (SP) Spray

: In biological fungicides Trichoderma viridae and Trichoderma herzenium are
effective against fungal diseases. Chemical fungicides should not be used at least 10 days
before or 21 days after application of biological fungicides.
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Harvesting

The flowering stems in which 30 to 40% of the flowers are open should be harvested leaving
one internode from their base. Delay in harvesting causes browning of the flowers. The harvested
stems should be drawn out from the lower side of the nets to avoid breaking of the flower canopy.
Harvested stems are placed on the top strings and immediately bunched into 5-10 stems and placed
in buckets containing post harvest solution. Do not leave harvested stems in the sun or without
solution. The buckets should be filled with 3 to 5 lit of solution to insure the cut flowers has enough
"food and drink" for the opening process. Buckets should be cleaned after each use.

Yield
For Million Stars: 10-12 stems per plant per flush.
For other varieties: 8-10 stems per plant per flush.

General life cycle

Gypsophila has a lifespan of two years. During its lifespan, it yields three flushes in a year
(total six flushes in two-year lifespan) when grown in greenhouse whereas, it yields two flushes in
a year (total four flushes in two-year lifespan) when grown in open field.

Postharvest technology of Gypsophila

In Nepal, generally Gypsophila flowers are dipped in plastic bucket filling with water in the
bucket (Plate 4). However, Gypsophila are ethylene sensitive and benefit from an anti-ethylene
treatment in its postharvest life.

Plate 4. Gypsophila kept in whole sale market of Kathmandu (source: United Flora Ltd.)
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Postharvest solution: The solution is vital in providing optimum performance of the harvested
flowers, good opening and long vase life. The solution consists of:

1. S.T.S. (Sodium Thiosulphate) ethylene inhibitor — 0.15% (4.5 ml in 3 lit). OR

2. Chrysal (2 ml per lit) OR

3. Chrysal (2 ml per lit) + White sugar 5% (150 g in 3 lit).

Grading: The harvested stems are graded in shade in lengths of 80, 70, 60 and 50 cm. Then the
stems are bunched and 5-10 bunches of stems (25 stems) are placed in one sleeve and placed in
opening room for opening of the flowers.

Opening room: It is a special room having temperature of approximately 250C, relative humidity
of approximately 70 to 75% and provision of lighting (100 W bulb) throughout the night. The
use of an opening room allows harvesting of the shoots at an early stage of flowering in order
to prevent browning of the early opened flowers in the inflorescence caused by ageing and high
temperature. In the opening room, the shoots are kept till 80% of the inflorescence is opened.
Following care should be taken in opening room:

o There are at least 3 lit. of postharvest solution, as the flowers require a lot of solution.

o  Ventilation should be provided to maintain humidity at 70 to 75%.

o Ensure adequate air circulation to avoid accumulation of Ethylene in the opening room.

«  Extending duration of stems in opening room will cause the flowers to become brown.

o Duration of flowers in opening room may vary according to season.

Plate 4. Opening room

Conclusion

Gypsophila has high demand in national and international market. There is need of bulk
volume and continue supply of quality flower to grasp the international market for the sustainability
of the enterprise. Nepal is the most potential place for Gypsophila production due to availability of
suitable climate, plain area, human resources, road & transportation accessibility and experienced
entrepreneur. However, due to lack of enough investment for the adoption of improved
production, postharvest and marketing technology and lack of linkages with international buyer;
commercialization of the potential Gypsophila has not been started yet. Therefore, there is need of
holistic and joint efforts from different stakeholders for its commercialization in different potential
in mid hills and plain (tarai) areas of Nepal.
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Floral induction, morphology and growth of
Chrysanthemum developed under HPS and LED

Bikash Khanal

Assistant professor
Department of horticulture
Mahendra Ratna Multiple Campus, TU

Introduction:

Light is one of the important factors for determining different developments of plant. Different
physiological developments are affected by the amount and quality of light. The spectrum of light
also affects in the physiological and morphological responses of plant. The response of plant to the
spectrum of the light differs according to the plants and between varieties. The effect of different
spectral distribution of light effects on the growth of the plants like chrysanthemum (Mortensen
and Stromme, 1987).

There are different types of lights used inside the green house according to the requirement
and economy also. The effect of red and blue lights is higher compared to the other lights of the
spectrum (Cockshull and Hughes, 1972).

In advanced horticulture production systems, there is a system of additional light given by the
high pressure sodium (HPS) lamps. These lamps have high amount of red orange spectral region.
But nowadays,there is increase in use of solid-state lighting system in the greenhouses which is
based on using the light emitting diodes (LED). LEDs are long lived, solid state light which emits
the narrow band of light which is useful for the horticulture and photobiological applications. It
also affects in the photosynthetic and photomorphogenic activity of some plants(STUTTE, 2009).
This lighting system is increasing in the research sector for different purposes in greenhouse crops.
Due to increment of the LED lights the cost of lighting is also decreasing. The use of LED in
horticultural industry is increasing because it generates higher amount of flux output.

Chrysanthemum is a short-day plant. These plants are grown under HPS lamps in the
greenhouses during the darker period of the year during winter. Commonly the growth retardants
(Alar) were used to control the growth of the stem of the chrysanthemum plant in green houses.
But the organization Schrader Gartneri (http://www.schrader.no/) is interested in knowing the
information in using these LED lights in the production of chrysanthemum plants. So, we do
the experiment by growing the cuttings of the common cultivars and compare the plants its
morphology by growing them in the HPS light and the LED (80% red and 20% blue) lights.

Materials and methods:

Chrysanthemum morifolium'Letitia Time' cuttings were rooted and potted in 12 cm pots.
Then the pots are placed in green house compartment at 20°C under long day conditions (20
hours) provided by HPS lamps. The plants were pinched at 20.12.10 and are moved to short day
conditions in 04.01.11 and 18.01.11, in both cases of HPS lamps or LED (80 red/20 blue) lamps at
100 pmol m-2 s-1. The temperature and air humidity for these plants during short day treatment
are 21°C and 70% respectively.

‘Clean environment & economic prosperity through floriculture” WJ& %ﬂmé‘m 23



This results in three groups of plants:
1)  Vegetative (grown in long days)
2)  Short day for 2 weeks (moved from LD to SD 18.01)
3) Short day for 4 weeks (moved from LD to SD 04.01)

Then different types of measurement were done from these plants as follows:

1. Floral induction (plants from group 1, 2 and 3)
For this measurement we extract the floral bud of the plant very carefully. To know the stage
of floral bud first we remove the floral bud from plant and then we remove the coverings of
the floral bud very carefully such that it will not damage the floral bud. Then we view the stage
of the floral bud in the microscope and compare the stage according to the stage derived by
the Cathey and Borthwick (1957). The results are recorded.

2.  Growth and morphology of plants (plants from group 2 and 3)
a) Shoot length:
For the measurement of shoot length we take the measurement of the two longest shoots of
the plant in centimeter and data is recorded.
b) Number of leaves on the two main shoot:
For the data of number of leaves, we count the number of leaves in the two longest shoots. We
only count the leaves that are more than 3 cm in length. Then the data is recorded.
¢) Leaf area:
To measure the leaf area, at first we pick all the leaves from the shoot which are longer than 3
cm. Then the total leaf area is measured by keeping in the leaf area meter Li-3100, Li-Cor Inc.
Then the data is recorded.
d) Relative chlorophyll content:
For the measurement of the relative chlorophyll content we select a leaf from the shoot and
then the chlorophyll content is measured by the machine Hansatech Instruments CLO1
Chlorophyll content meter. Then the recordings are done.

Results:

The shoot length is highest in the HPS lights than the LED light treated chrysanthemum
plants. And the shoot length is highest in the plants treated for 2 weeks rather than 4 weeks. The
chrysanthemum plants which are kept in LED light for 4 weeks are shortest among the other which
is shown in table no. 1. The number of leaves and leaf area is also highest in the chrysanthemum
plants which are treated in HPS for 2 weeks compared to other plants and the least in the plants
treated in LED lights for 4 weeks which could be seen in table no. 1.

Flower is much more developed in the plants that are kept for 2 weeks duration than the 4
weeks treatment in both light systems which are seen in table no. 1. Chlorophyll content is higher
in the plants treated with the LED lights than the plants treated with the HPS lights which are
shown in table no. 1. Chrysanthemum plants kept in shorter duration of artificial lights have more
developed flower buds where floral primordia is fully covered in the bud but in case of plants
treated with the longer duration of light have just three or four rows of floral primordia in the bud
according to Cathey and Borthwick table of stage of flower.
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Table no. 1. Recordings of shoot length, number of leaves, leaf area, flower development and
relative chlorophyll content in chrysanthemum plants growing in HPS and LED lights.

Shoot Shoot | Number | Number Flower Flower Relative
Leaf area | Leaf area chlorophyll
length 1 | length 2 | ofleaves | of leaves 5 , | development | development
om om ] ) 1cm 2 cm 1 5 cont.ent
(units)
25,5 24 18 17 320 232 8 8 17
23 24 19 17 338 341,7 8 8 14,6
HPS 23.5 21 19 17 240 287 7 7 14,7
2 28 21,5 21 19 402 308 8 8 11,9
weeks 25,5 23 21 18 394 294 7 6 16,8
26,2 24,2 19 18 352 306 7 7 12,2
23 24,9 20 19 334 306 8 8 12,5
25,3 23 20 17 363 324 6 6 15,8
Mean 25 23,5 19,625 17,75 342,875 299,837 | 6,5 7,25 14,43
21 24,7 16 20 190 281 5 5 15,6
17,5 24 16 19 165 291 5 5 12,7
HPS 24,5 20,3 19 17 280 202 5 5 13,9
4 23 22 21 19 296 245 5 4 15,5
weeks 17 22,5 13 19 269 136 5 5 14,8
21 19 19 16 194 265 5 5 11,3
20,5 24 17 17 203 269 5 5 11,1
21,5 25 19 19 244 245 4 4 12,3
Mean 20,75 22,68 17,5 18,25 230,125 | 241,75 4,875 4,75 13,4
21 22 12 21 151 370 7 4 13,9
19 20 15 16 211 269 8 8 13
LED 25,5 20,5 21 18 277 258 8 7 15
) 24,5 25,5 19 20 308 325 6 7 11,8
weeks 24 21 20 18 393 294 7 6 17,6
25,1 21 20 17 361 260 8 6 15,6
24 22 21 19 326 306 6 6 14,9
24,3 17,7 20 15 383 192 7 7 13,4
Mean 23,425 21,21 18,5 18 301,25 284,25 7,125 6,375 14,4
17,5 17,6 15 16 179 203 5 5 18,7
16 18 16 17 176 223 5 5 14,5
LED 20,5 20,5 17 17 210 218 5 5 13,97
4 20 16 18 15 247 161 5 5 17,2
weeks 20 17 20 18 278 195 5 5 12,01
23,5 17,5 19 14 367 146 5 5 13,9
21,5 18 19 15 263 197 5 5 12,52
18,5 22,7 16 17 195 264 5 5 14,2
Mean 19,687 18,41 17,5 16,125 239,375 200,875 |5 5 14,625
Discussion:

The results show that the rate of elongation of plants is high in the HPS treated plants than the
LED treated chrysanthemum plants. According to Stutte 2009, the red and blue lights suppress the
plant elongation which is also seen the experiment. The internodal elongation is high in the case
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of HPS light system rather than the LED lights which results in the elongation of the shoot length.
The shoot length is more suppressed if the plants are kept under the light for the longer period of
time. It shows that the artificial light helps to suppress the shoot length. The Red: far red ratio of
HPS light is less than in LEDs light which results in elongation of the plant. The phytochrome Pr
induces the increment of the stem internodes which results in longer stem growth in the plants
kept in HPS lights than in LEDs light. Formation and the size of the leaves is also affected by the
leaves the number of leaves is also higher in the HPS treated plants for shorter period than the
LEDs treated plants. The more the light is treated the less the number of leaves and in the same
cases the LEDs light treated plants have a smaller number of leaves than the HPS lights. It shows
that the red and blue light suppresses the internodes elongation and also number and the size of
the leaves.

The duration of light treatment in the chrysanthemum plants also affects in the floral
morphogenesis. The plants treated with the artificial light (HPS and LEDs) for longer duration
have less developed flowers than the plants treated with the shorter duration. It shows that the light
suppresses the formation of flowers such that late flowering occurs in the plants. The chlorophyll
content is higher in the plants treated with the LEDs light than the plants treated with the HPS
light which shows that the red and blue color of the photosynthetic active radiation are active for
the photosynthesis of the plants rather than the other lights. The amount of far red light in HPS
light increases the red far red ratio which is also a factor which induces flowering faster in the
plants treated with the HPS lights than in LEDs light.

Conclusion:

The LEDs light suppresses the morphogenesis of plants than the HPS lights but the flower
formation is suppressed by the duration of artificial light treatments. The LEDs light has high
Pr: Pfr ratio and the red and blue light are more active in photosynthesis process. This results in
different plant and floral morphology in the chrysanthemum plants and stage of floral buds.
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An Article Review on CO: enrichment in
protected cut Rose Cultivation

Asmita Ghimire
Institute of Agriculture and Animal Science (IAAS)
Lamjung Campus

Abstract

Rose(Rosa sp) ranks first in the international cut flowers trade, and is the largest traded flower
in the world.Flowers grown in open conditions are exposed to various biotic and abiotic stresses.
Under such condition, it is not possible to obtain higher quality flower than in controlled greenhouse
condition. Protected cultivation of ornamentals has given the producers an opportunity to achieve
high percentage of quality products and reduction in negative effects of the environments. It is
reported that rose plants grown in carbon dioxide enriched atmosphere were large and produced
more flowers. CO: enriched rose production increased by 12% over that of the untreated roses.
The rose stem length increased about 1-inch above that of untreated roses. These stems had more
girth and appeared robust. Flower bud dry weight was greater, so the flowers may have contained
more petals or the petal size was larger. Thus, this review shows various effects of CO: fertilization
in rose plant and how and when to apply COa.

Key words: Propagation, open field condition, protected cultivation, carbon dioxide enrichment

Introduction

Acclaimed as the Queen of the flowers, roses (Rose sp) are one of the nature's beautiful
creations among all the flowers. It is certainly the best and most popular of all garden flowers
throughout the world and has been growing on this earth for many million years before man
himself appeared (Gault and Synge, 1971). Rose ranks first in the international cut flowers trade,
and is the largest traded flower in the world. Presently, most of the cut flowers such as rose,
carnation, gerbera etc. are grown in greenhouses. The greenhouse technology is the technique of
providing favorable environment for the growing of the plants. Greenhouse is a covered structure
which protects the plants from adverse weather conditions such as wind, precipitation, excessive
solar radiation, temperature extremes and attacks of insects, pests and diseases. It is also vital to
create an ideal micro climatic condition by providing optimum light, temperature, humidity, CO:
etc. for the better growth of plants to obtain maximum yield with best quality of flowers.

Flowers grown in open conditions are exposed to various biotic and abiotic stresses. Under
such conditions, it is not possible to produce blemish free, high quality flowers in terms of bud
size, stem length, lush green leaves and pests and diseases free materials which are normally
produced under protected environments in other countries. The open field production of rose
plant encounter with many productions constrains like heavy rain, thunderstorms, excessive
solar radiation, temperatures and humidity levels above plant growth optima, high insect pest
infestation pressure, and fungal diseases.
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In Nepal, commercial rose cut flower production needs greenhouse structure. It needs to be
protected by UV protected plastic sheets and should be well ventilated. The greenhouse should be
fitted with drip system, cooling fans, heating pipe line and insect net to prevent access of pest inside
the greenhouse. The greenhouse should have sanitation measures at the entry so that microbes can
be prevented from entering the greenhouse and infect the plants. This system needs to ensure
desirable light intensity, temperature and relative humidity. High or low in these parameters is
detrimental to quality and longevity of cut rose flowers. High temperature impedes carbohydrate
accumulation whereas high humidity impedes stomata function thereby affecting vase life. In
general, greenhouse temperature should be maintained at 20-21°C on cloudy days and 24-28°C on
sunny days to achieve optimum yield and quality but optimum temperature is 15-27°C. Similarly,
the humidity should be 50-60% for ideal growth.

Carbon dioxide enrichment is an efficient and safe way of ensuring high-class products
and good yield. The CO2 concentration is monitored and adjusted in greenhouses to enhance
photosynthesis in the plant. Optimized CO:2 concentrations not only raise productivity considerably
(by as much as 40 % in the darkest time of the year), but also improve, for example, the quality of
the flower, fruits and vegetables. If the CO:z level is ideal in the greenhouse, the plants will produce
nice produce of uniform quality that will qualify for the best class.
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The figure above is a generalized illustration of how the relative rate of photosynthesis is
influenced by greenhouse CO:2 concentration. This figure, produced in the 1980s, shows the
natural ambient CO2 concentration as 340 ppm. This ambient concentration produces a relative
photosynthesis rate of 100%.

On average, the air around us has approximately 400ppm of carbon dioxide. Studies show
that plants may stop growing if CO: levels decrease below 150ppm. Carbon Dioxide enrichment is
the enhancement of the growth of plants as a result of increased atmospheric CO2 concentration
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in green house. Depending on their mechanism of photosynthesis, certain types of plants are more
sensitive to changes in atmospheric CO:z concentration.

During particular times of the year in new greenhouses, and especially the ones that have
reduced air exchange rates, the carbon dioxide levels can easily drop below 340 ppm which has a
significant negative effect on the crop. Ventilation during the day can raise the COz2 levels closer
to ambient but never back to ambient levels of 340 ppm. Supplementation of CO: is seen as the
only method to overcome this deficiency and increasing the level above 340 ppm is beneficial for
most crops. The level to which the CO:z concentration should be raised depends on the crop, light
intensity, temperature, ventilation, stage of the crop growth and the economics of the crop. For most
crops the saturation point will be reached at about 1,000-1,300 ppm under ideal circumstances.

Sources of Carbon Dioxide

Carbon dioxide can be obtained by burning carbon-based fuels such as natural gas, propane
and kerosene, or directly from tanks of pure CO2. Each source has potential advantages and
disadvantages. When natural gas, propane or kerosene is burned, not only CO: is produced,
but also heat is generated that can supplement the normal heating system. However, incomplete
combustion or contaminated fuels may cause plant damage. Most sources of natural gas and
propane have sufficiently low levels of impurities, but notify your supplier of your intention to use
the fuel for CO2 supplementation. Sulphur levels in the fuel should not exceed 0.02% by weight.
Combustion of fuels also generates moisture. For natural gas it is estimated that about 1.4 kg
of water vapour is generated for each m3 of gas burned. For propane the amount of moisture
generated per kg of CO:z is slightly less than it is for natural gas.

Natural gas, propane and liquid fuels are burned in specialized CO: generators located
throughout the greenhouse. The most important feature of a burner should be that it burns the
fuel completely. Liquid carbon dioxide has become popular for many growers even though it is
usually more expensive. The main advantages of using liquid COz2 include purity of product, no
concerns about crop damage, nor heat or moisture production, better control of CO:z levels and the
flexibility to introduce the CO:z within the plant canopy at any time. Pure CO: is delivered in bulk
by truck to the greenhouse.

When growers still growing in soil incorporate or surface apply animal manure or other
organic materials, such as straw, levels of CO: in the greenhouse will be increased during the
breakdown process. The amount of CO:z produced depends on the stability of the mulch and the
activity of the microorganisms, which convert the organic material into CO2. Production of CO2
from rotting manure will only be significant for about one month following incorporation. In some
cases organic growing media such as coconut coir will increase the CO: level in the greenhouse to
1,200 ppm during the night. This is usually not a problem, as the levels will drop quite rapidly at
daylight.

The most common method of CO: enrichment for greenhouse application is the combustion
of fossil fuel. In greenhouses, the growth rate and development of all plants can be improved
by controlling CO2 concentrations. This requires continuous and accurate measurement. With
the right CO2 concentration, the plants will start producing earlier than they normally do. This
enrichment method produces no toxic byproducts and creates no excessive moisture. Rather, it
produces healthy plants and a good yield.
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When to Supplement With Carbon Dioxide

Since photosynthesis normally occurs only during daylight hours, CO2 addition is not required
at night. However, supplementation is recommended during cloudy, dull days to compensate for the
lower rate of photosynthesis. Because photosynthesis increases with high light levels, the optimal
COz2 concentration becomes higher. Start supplementation approximately 1 hr before sunrise and
shut the system off 1 hr before sunset. Although the optimal CO: level increases with increasing
light levels, it is often wasteful, depending on wind speed, to attempt to maintain a rate of 1,000
ppm supplementation when vents are more than 10%-15% open or the full complement of exhaust
fans are operational. Growers should however, aim to maintain ambient levels within the crop
canopy. The increased air circulation enhances the rate of diffusion by reducing the boundary layer
around the leaf surface.

In general, carbon dioxide supplementation of 1,000 ppm during the day when vents are
closed is recommended. At 10% vent opening the CO2 supplementation can be shut off or reduced
to 400-600 ppm. To provide a guideline for CO2 addition, a theoretical calculation is given below
for a glass house of 100 m2, with a growing crop, on a day with average light intensity. In this
calculation, a level of 1,000 ppm CO:2 will be supplemented to maintain 1,300 ppm during the day.
Normally CO2 supplementation is not required at night as no photosynthesis occurs. Actually, the
CO: concentration will tend to build up naturally as a result of plant respiration. Therefore, it is
not uncommon to find elevated levels (500-600 ppm) early in the morning. Carbon dioxide levels
are reduced in a greenhouse by natural air exchange and photosynthesis.

Literature Review
Carbon Dioxide enrichment

During high concentration of carbon dioxide, plants maintain narrow openings of leaf surface
which protect them in water loss. This increases the efficiency of water utility in the plants. The
reproductive biomass growth as well as vegetative biomass growth is usually increased by elevated
carbon dioxide. (Shakeel Anwar, 2018)

Like temperature and light, carbon dioxide also plays an important role in growth and flowering
of roses grown under protected cultivation. Laurie et al. (1958) reported that rose plants grown in
carbon dioxide enriched atmosphere were large and produced more flowers.

A higher concentration of carbon dioxide in atmosphere would aid photosynthesis, which in turn
contributes to increased plant growth. (Lamar Smith, 2017)

The COx fertilization effect begins with enhanced photosynthetic CO2 fixation. Non-structural
carbohydrates tend to accumulate in leaves and other plant organs as starch, soluble carbohydrates
or polyfructosans, depending on species. (Hall and Allen, 1993).

Reproductive biomass growths as well as vegetative biomass growth are usually increased by
elevated COa2. (Allen, 1991; Baker et al., 1989)

Specific respiration rates may be reduced by both short-term exposure to elevated CO2 and long-
term growth at elevated CO2 (Amthor, 1995). However, the long-term effect may be similar when
respiration rates are reported on a per unit nitrogen basis.
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CO: concentration in ambient air ranges from 300-500 parts per million (ppm), with a global
atmospheric average of about 400 ppm. If you are growing in a greenhouse or indoors, the CO2
levels will be reduced as the plants use it up during photosynthesis. Increasing the COz2 levels in
these environments is essential for good results. Additionally, there are benefits to raising the CO2
level higher than the global average, up to 1500 ppm. With CO2 maintained at this level, yields can
be increased by as much as 30%. (Fifthseason, 2014)

Hand and Cockshull (1975) also observed that carbon dioxide enriched plants of rose cultivar
'Sonia' yielded 24 per cent more marketable flowers as compared to non-enriched plants

CO: enrichment to around 1000 ppm produced positive plant responses in many crops. The
decrease in photosynthesis when carbon dioxide levels drop from 340 to 200 ppm is similar to
the increase of photosynthesis when carbon dioxide levels are raised from 340 to about 1300 ppm.
This was done on 'Bridal White' cut roses under greenhouse condition. (Steven A. Tjosvold, 2018)

Lindstrom (1965), found that rose plants grown in atmosphere containing 1200 to 2000 ppm
carbon dioxide produced larger and more number of flowers in 'Better Time' cultivar.

Hendricks (1986) found that carbon dioxide enrichment (700ppm) in cv. 'Mercedes' resulted in
increased number of quality flowers. He also observed that supplementary light along with 700
ppm carbon dioxide increased the number of stems and stem length up to 50 per cent.

Fifth Season (2014), COx2 fertilization is effective and benefits of increased COx2 level is achieved
only when CO:x is a limiting factor and all other variables are optimum.

With Conventional enrichment method, from summer to the following late spring, CO2 enriched
rose production increased by 12% over that of the untreated roses. The rose stem length increased
about 1-inch above that of untreated roses. These stems had more girth and appeared robust.
Flower bud dry weight was greater, so the flowers may have contained more petals or the petal size
was larger. (Steven A. Tjosvold, 2018)

Summery and Conclusion

Planting rose stem cuttings in protected greenhouse condition improves the quality of flower
and also increases the output. The size and color of flower is also improved and is better due to
improvement in anthocynine pigment production. Better protection form extreme environmental
condition and maintenance of optimum environmental condition is obtained by planting the
rose plant in protected structure. But cultivation of rose in protected structure along with CO2
fertilization is rarely done. So using this method of commercial rose cultivation can not only
improve the quality of flowers but also improves the economy. Market value of these outstanding
products are very high than those planted in open field condition. So more research is necessary
in this topic and should be properly made popular among farmers.
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Effect of Boron on growth and yield of
Carnation Flower

Januka Dahal

Horticulturist

The most important thing in the world is mother's love, and carnation which expresses
mother's love is one of the top commercial flowers. Carnation expresses love, fascination and
distinction. This is mainly used for potting, edging, and most importantly as cut flower. Another
reason of it being popular is being available in diverse color. Mainly, three types of carnation are
important commercially i.e. standard, spray and dwarf flowered carnation. Standard typehas one
large flower per stem, spray type carnation has a lot of smaller flowers in one stem and dwarf types
have several small flowers in one stem. It is the second most important commercial cut flower after
rose around the world (Jawaherlal et. al, 2010) and in Nepal (FAN, 2017). FAN, 2017 reported that
the total area under carnation cultivation was 6.36 hectare and demand of carnation was 7000-
9000 sticks/day in 2016.

Nepal has favorable agro-climatic situation for carnation cultivation and the report above
also shows high demand of carnation in Nepali market even though its production potentiality
can't be fully exploited due to technical gaps. The problem on the availability of good planting
materials, varieties, and productivity are deep-rooted to the floriculture sector of Nepal.Instead
of having the suitable agro-climatic condition and high demand on both internal and external
market, the production is not sufficient even to meet the domestic demand. As carnation industry
is emerging and tremendously growing industry, farmers are trying to modernize its cultivation
practices. Somehow, they are managing protected growing conditions. But still, the availability of
good planting material, suitable variety, and technical knowhow lag behind. In carnation, calyx
splitting is a serious malady caused mainly by the deficiency of boron including other factors. Also,
use of high boron dose leads to some toxicity symptoms.

Calyx splitting is a serious problem in carnation and may cause serious crop loss. Split-
calyxed cut flowers often fetch low prices and sometimes become unable to use. Nepali farmers are
almost knowledgeable on the cause of calyx splitting and use of boron on their field but the dose
and interval of application varies with the individual and damage percentage varies according to
the farms. The average dose of boron used in Nepal is 1.41 gm/liter of water whereas 0.1 gm/liter is
the minimum and 3 gm/liter is the maximum dose of boron used. Similarly, 33.33 % apply boron
at the fortnightly interval, 25 % of all growers apply at weekly interval followed by 16.67 % who
apply only sometimes analyzing the status of plants and the remaining 8.33 % apply boron at the
interval of a month or 2 times (Dahalet. al, 2018). Boron at the concentration of 50 ppm checks
the calyx splitting completely (Maitra and Roychowdhury, 2014), it means if the concentration of
boron in the soil is less than 50 ppm than farmers should apply boron to mitigate the problem of
calyx splitting. But Nepalese growers are generally using 1-1.5 gm borax/ liter water, it means they
are using 113-169 ppm boron. It shows that farmers are using double or triple dose of boron than
the required.
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Several studies also have been conducted on the effect of boron on growth and yield of
carnation around the world. Some of the findings are presented as below.

|

Calyx splitting in carnation

Boron deficiency in carnation was first recognized at the Waltham field station of the
University of Massachusetts late in 1954 and was reported by Mastalerz(Jackson et al., 1954).
Deficiency of boron in carnation is characterized by calyx splitting, bud abortion, reduced flower
diameter and reduced flower production. Less than 20 to 25 ppm foliar boron levels cause shortened
internodes, clubbiness, distorted flower buds and 'witch's broom' symptoms. On the other hand,
excess boron (3000-5000 ppm) has been found toxic to the plants which express leaf tip burn
symptoms (Jawaharlal et al., 2010). Plant height, number of leaves per plant and number of lateral
branches per plant, bud length, bud circumference, flower diameter, duration of flowering, and
number of flowers per plant, flower yield, strength, length and girth of flower stalk were found to
be maximum with 0.1 per cent of borax sprayed at fortnightly interval in carnation (Karthikeyan et
al., 2009). He also reported that spraying of borax until harvesting reduces the percentage of calyx
split and enhance the quality of carnation. Blaney (1961) observed cracking in the stem and flower
bud and made a chemical analysis of drying tips from plants in the flats and normal flower buds.
The normal flower stem tips had 17.2 ppm boron on a dry weight basis and the withered stem
tips had 9.5 ppm.Jawaharlal et al. (2012) suggested that calyx split in carnation can be controlled
by applying balanced nutrients and avoiding over-fertilization as well as ensuring temperature
control. He has suggested using 1.0 gm boron /meter square on fertigation schedule can control
calyx splitting of carnation. Devi et al.,(2017) recorded that spraying of 0.1% boron increases
the plant height (96.93 cm),shoots per plant (5.36), internodes per stem (12.03) and internodal
length (5.65) compared to 93. 15 cm height, 4.69 numbers of shoots, 11.38 numbers of internodes
per stem, 5.46 cm internodal length in the control treatment. In the same study, it was found
that 0.1% boron is suitable for the formation of buds earlier (95.87 days) while control treatment
took maximum days for the formation of buds (101.76 days). Flower diameter was recorded the
maximum (6.64 cm) in the treatment with 0.1% boron + 0.3% Zinc, followed by Zinc 0.3% (6.50
cm) and Boron 0.1% (6.35 cm) and it was minimum in the control treatment (6.10 cm) (Raj et al.,
2016). The plant height (64.00 cm) and internodal distance(7.13 cm) were found highest while
applying with 15 ppm Boron than 20 ppm, 10 ppm and control treatment. However, numbers of
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leaf pairs were found significantly highest in the treatment with 20 ppm Boron (Biosci et al., 2015).
Banding the calyx by rubber band may check the loss to some extent, but it has been found from
the earlier works, that boron is greatly responsible for this malady (Mastalerz, 1958).

Deficiency of boron may enhance calyx splitting up to 75% (Karthikeyan et al., 2009). In the
case of Nepal farmers are not applying the specific recommended dose of boron instead they are
just assuming and applying as done in traditional farming practices. Beside this, there is the issue
of soil test not being followed by the growers for checking the availability of boron on the field. The
symptoms and correction of boron deficiency is presented as follows to guide farmers for quality
carnation production.

Deficiency symptoms -
o Decrease in the normal petal number.
« Curving of immature bud
o The leaves split at the nodes and the flower buds abort.
« Internodes splitting
o Calyx splitting sometimes leading into witches broom symptom.
o Development of red patches along the central veins on the lower leaves, later spread over
the leaf and become necrotic.
o The leaves tend to be spoon shaped with serrated tips.
o The uppermost lateral shoots may have a "witch's broom" appearance.

Suggestions for correction of boron deficiency
« Soil testing to find out the nutrient status of field.
« Maintaining soil pH to 7.4 as response of boron tended to be greatest at this temperature.
o Spray of boron 1 gm / m2/ week on regular interval after transplanting. (Tinauagricultech
portal, 2014 )
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Dendrobium densiflorum Calanthe tricarinata
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Cyathea spinulosa
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R NPl Cassia fistula

Qo | BT ﬂ—ﬁv Rhododendron arboreum
99 | U Aesculus indica

93 | @M Magnolia champaca

93 | A Podocarpus netriifolius
98 | BredeHT Taxus wallichiana

9y | Bfdes Alstonia scholaris

g | gafe llex exelsa

99 | S Bauhinia purpurea

9¢ |99 9y Magnolia kisopa

9¢ |9 49 Magnolia hodogsonii
9 | fafa Osmanthus fragrans
20 | ¥ar ks Albizzia julibrissin

29 | o Cinnamomum tamala
R | TS HgH Castanopsis indica

W | = Elaeocarpus sphericus
y | IiRSira Nyctanthes arbor-tristis
2y | fohxfthy Acer oblongum

% | TgeR Cedrus deodara
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Uited) Flora Pyt Lidk

Bansighat Marg, Tripureshwor, Kathmandu
Tel.: +977-1-4227266, 4227630
E-mail: unitedfloranepal@gmail.com




Bishwa Mani Pokhrel
9851127674
bishwa.mani74@gmail.com

SUNRISE AGRITECH

Bhaktapur, Nepal
Email: sunriseagritech74@gmail.com

Our Services:
Cut Flowers

Floriculture & Agriculture Trainings
Agri Inputs

Technical Support




Bishnu Sharma

O ® 0849026114
A(iRIS

Apex Building, Kamaladi, Kathmandu
Tel.: 01-4168611
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Raju Tamang
9841591105
9851160395

’ 9843687102
%& Zone

Kamaladi, Kathmandu, Nepal
Branch Office: Maharajgunj (Opp. Sital Niwas), Kathmandu
Email: raju_tamangl43@yahoo.com

Remember us for:
Dear Customer Cut Flowers, Flowers Bouquets
What you think? All kinds of Garlands, Home Delivery
Quality is Better than Quantity All kinds of Decoration
Quantity is better than Quality Gift items and Many more...




Dipesh Bhattarai
9851160562

Rupesh Bhattarai
9851000933

ARCHIES Gallery
GARIMA FLOWER SHOP

Lazimpat, Kathmandu
(Opposite Gangjong Hotel), Tel: 01-4433102

Remember us for:
Greeting Card, Gift Items, Cut flowers, Flower bouquet, Garlands &
all types of flower decoration.



Garden planning & development [J Perineal plants & flowers
Garden maintenance Indoor & outdoor plants

Roof top garden { Orchid

Water fall & fountain Herb plant

[ & |

Different type of garden | Organic fertilizer

=

Seasonal flowers

BEHS! =™
KRathmandu Purgery

Dhumbarahi -4, Nilopul, Kathmandu, Nepal, Ph: 4015105
E-mail: kumar_kasaju@hotmail.com

ktmfloritech@gmail.com,www.ktmnursery.com
Mobile: 9851079770
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Sitaram Pant
Mob.: 9851015344
9808336951

The Fresh Flowes S”h}@p)

Jawalakhel, Lalltpur Nepal, Tel.: 01-5549884

- 3 IR mmmlh-m_

- Delivery Service Available®



STRERT WeTdhl IUIRCR I 3cUTGol Udlc]
feh13 3raferar fafdioot JIeTh doda< (Floral
Preservatives) B UHTT Fddoell 3reAAcT

afear dig,
FOT TEEY FIHT, T T TS, TaTA TR

USSHHT

TATeRIsl ol g1 d Areddl R hee! TaE e Siaad g8 3Mue! wuaraf s
Iuroe! A g Wil SfAg AuTaHT BIST §HY MU ST BRal WIHT SeTd WA [dard
B HHAT &P B | T RR]R A FOIRBeeR TRRITHT UIGH] W01 9 H g0 Jaardes uf
oY HIGIST AR R | goRaedl el g ufaifie] vamers geran fdq a9 Ue g
T IRBRAGT FTHRRA SRS e o Jaardd] Ydgadl [ waiReear  geifigad
AR YHET SeoEHd AR MUD B |

BRI gyoo A Tofod oo Fo SwEsp @M ga1 Tuedr driifes afdea |
Ifed gaue & U g Wdiel e fad gl aea wal B | 9 ofde e g
B W UM A1 99 UfSen] Bt THIHT BRESS U] UIST® | ged: HIeHTS!, URdN, frdad,
&R, fIRICTR, gedo SRl 3T Hevew hodl a1 f&F ufd &9 gga Tgvgs! aaqH uaRdemr
U FaARiIPl WA U B BrEl W die’ed] UItal B | AU, AN JJARD] IUET Wi
T FHD! B | TS PIVEIE RS Hed DD Al FarTd A I AP g THagd] USc]
T HRUI o ARl eI, STEEFEA] BHI A Bl | Bie gadH ISTHal HUBI I, A
AT JH™AIE 3YHT SAFBRI, G¥HISUHI G¥hTd Ud [Thvesar qawd fad Tadaal gHio 9
3T g &1 WA ERI® T WihRedl BHl | SRR aolRD! 371 a1 Fae =71 9]
g SvaR® Ao |dd uRYfd 79 afdwgdr AT |

HT FOETER, JW Willd TSI YISl 81 5o Ufden] THIAT doiRe] 3ol 31 JANCH Uso |
Y, IFPBT ITeT ¥ I Ufdl MHYTH] e ¥ Fah BIel Wl B | TR ARTGTS I8d
TR IR T GRES I gal Al &3] 96l 9al 9e] STeIhd] Howdl IRTg <RSP AR Ghl
TP Y STl YURARD] | Icded IR AT T Ferl T 11 I FGAR—IAT 8] gal Rl
TR gig TR I8 o™ 99 Chreadl 1M =1 FRefd @ (floral preservatives) @1
TRIRT A=) eI AP SRIUDT B | IS TE] Phe FBTdR Scdied, fafpfaavoriy wwfiid
FGAR BB, oAb [IHe TAT GaT THa1 I IUHRD g Aoy oM Ji F™Eal B |

Floral Preservatives &7 WHTa JFawil eaa

HET FBER HIdh] ATSHICdC ST (detached) TRUGT H&, Hod! DIUGRES I BEE g,
SeTs SfUd HeaHl ATawdh TRed dde (floral preservatives) TN TR @THI FHI FF Aol
IR Hibs | Foacedl AR I goewn d6 &7 9fd &7 9ga Tsed! aaq FavH Sl
FHAIEH T Td JATHC AR ChTS IR ATedhep] Agie GRT T FHIed qarfie] i
FARN TP B TR AUGDHI g JGHRIHAT A T 0aTa SIHeBRIGT HH a1 Gfdfdrdl &H ugd
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X WHR JaREE Ui I SIHIGY0 qHUS] SR IH Tl AU AT IMIeID  SIIHIS
Ih &FH TEANT AT B3g0 ORI Hoswd! YURR I IF6H] STed g Iearq fears srafdm
a1 *ReTdh Teagd] gWTd TR Seudd TRUST ORI |

FHIGHTS! IUIHT MG TR B IMMSd Se do - Scdred ggarq IR uffdy w=
BIST Uh a0l IRTD! RN | =1 g T SReRT HIGHT &0 TRYDT I IH A J&Id: SR
HYHERs QR Scd1ed gfafdare =l I ufafdmr wedl aR®! uEdl | fCdearae YHROT TR
i faqeEre a1 ST Torede SfaT §udhe fhR St Hod] Sded IR Al | THan] gulk
quTeId] ATEIHdIC | [haMal BHale g IR oOid f9eal, gar famdr I SuHihl 99 garga
TSl | IEA B UGS Bl Wlod! HFeRd a1 Wittt BRMF Wil RIS B 9o MER0 IR
oqTEl WA | FHEECH RFESHdl Wbl S SR HUU, Bl FHI9R 96 a1 JURR Sdred oo
VTP HRUT SRRT HYH I YT DB 9P UISal | SIRAT GUE q2f JHHT AR T SUHIH AIaTs
TS IR SWI IRA ITAR AR THSR] HUD] TR B dIfe A1F YINHT AN qrsdl | g
PIHERS B Pe I s fAfid Aifeas gRudeRrEs a fGoea Il TNel e &1 ugdl |

D‘
o . Lk

AAETUTD] ERHAT (A~ TReTD TTas=D] J/R SRR Fodl [Ch Al X Iqa! fafdg gor
YOMET U YHTG G RTdE TIRYBT RN | U8e fhamal S Sdred IRYST AR Sdee
(ZpHeT: dedTel, SHRI, AR ¥ ReR FI8) @15 Addac] §ReTd dodewd! 8o, 1+ ol
Affeie A=, Wo+2 UfeTd ATIfEd STTEdl % ¢4 S UHT MBI Uh =01 JANTNaT™ IR
|l arega IRTST =T |

ARG AT fTFTQT arear

«  THERI SAH o G991 9¢ @fd (a¢ &) fedha! urgdl Her Soa a1 EReTd dwdee
(4339 fafe)feus ¥ &0 ufted goa 8 Hifaus wfear |

.« iaael WEd daded go UMTH AIffTH SRUEGREE 3 8y gRIG dfed yo fAfiws,
fafgs thrse SRR goor 9¢ @ =1 fCaE IRl |

« 8y GRIW (868 &), 8y GRS + o MUATH AIfeTH gRu@ORgS (934¢ f37), 84 RIS
+ go fAfdun AIfeTn EUdBREE + Mo fAfiva e TRrs (aga fa=) 3 frome (a3
&) @1 ywra M=) gerH Bt tRe wieyd |

o = 9T gy RIS A GS BH [Chdl SRIAT | gIhiol el Wi WS IHD!
A YINEIE BIMGRS Silaewd] gig e F8dnl g o gl |

«  fTIEIE W SRRERAT RAI, vo URTAAISTH TEUTORES Weo T 84 RIS +
uo fUfiwH fafte TRredr IRIURT SR §oo Fd9=l BT IAUET IR 3R SEH]
T UTSAT |
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IIH], BT THAREED] YURR I I Ugard oG9I fCahrs ufafd Fawem o sreadq
IFAH 3MMALID IR | SRART Hed! FJ = He FoaRewhl SfAd o ufgar, Wid gl
Td FOIRIBRUTD] IR S sieral Srd e J1hd $ed aifeg Ol RIS | WRed
TRIP] UGN Bls ARG IR URKR glgdl [T YgFE SR IUSHROTH] TANTSTS Ui
T IS | WY I &1 Mag fhaewnl MR ufdfY R ww=h aifeq g9eer g1 <Rew |
JE) ¥ReE Ia (floral preservatives) H1 YN TR RaaTs GMI GHIFH [SHIs IRAET AR AFAR
MYt 7+ |l ¥ gy e Fauriiews Ui e ST Sl TRR ST SHfdd] dro=H 1 gfg
TR Y D] D [ABradT FHa <1 gursT Afdbd g |

g QTAIAT:

Acharya, A.K. 2010. Influence of locations, seasons, variety and vase solutions on quality and vase life
of gerbera (Gerbera jamesonii Hook.). M.S. Thesis, TU, Nepal. 45 p.

Gauchan, D.P., A.R. Pokhrel, M. Pratap and P. Lama. 2010. Current status of cut flower business in
Nepal. Kathmandu University Journal of Sciences, Engineering and Technology 5 (1):87-98.

Nair, S.A., V. Singh and T.V.R.S. Sharma, 2003. Effect of chemical preservatives on enhancing vase
life of gerbera flowers. Journal of Tropical Agriculture 41:56-58.

Van Meeteren, U. 1978b. Water relations and keeping-quality of cut gerbera flowers. Il. Water balance
of ageing flowers. Scientia Horticulturae, 9:2, 189-197.

Hema, P., V. V. Bhaskar, M. R. Bhanusree and D. S. Suneetha. 2015. Studies on the effect of different
chemicals on the vase life of cut gerbera (Gerbera jamesonii Bolus ex. Hook) cv. Alppraz. Plant
Archives, 15(2), 963-966.

https://doi.org/10.20546/ijcmas.2018.703.300
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Email: krishnaramthapa2@gmail.com




Sitaram Lamichhane

Proprietor
9841157602, 9851184028

lInElEVerqeenNUSED

‘Greenland, Dhapasi-6, Kathmandu

T

-

L ] A e i e
v a3 v i _; v ¥ ¥

R - {* g
AL el
by gl Tor -
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All kinds of seasonal flowers, Indoor / Outdoor
green plants, Seeds / Seedlings are available here &
performed all works of gardening as well.




hadur Khadka Sushil Khadka
: 986073763 Cell: 9851134898

JS' NURSERY

Dadhikot, Suryabinayak-4, Bhaktapur, Nepal
Tel.: 01-6630746

Q AR

‘..-_n 1-;." Z?‘

(Specially cut-flower production farm)
(Gerbera, Carnation, Limonium etc.)




PRI HITERT v ulRad

AT ATTAVT g
FART TG
TFATAI, FISATIST

ufve=r

TGa! BB RO ARSI TS APl IS I dIdERvg UgNUEe I8d s
IR IOIRD] BR-GRAT UGS BRI, B ¥ QRUSIGIS SUANT TR SATHAT 18T I ATl ATHRS]
WHR, |, HoRe e SR T HeTols HIl Fire 97 | 8H <M 96! STARE <
TN FRFGAT IR ASA] 7318 Favdl g+ A1 oo Aol o 99 /@9 8154 | A1 FIadh
TIAT UG JATZUD] AT Bl HIGFRA] afd SYHIY IRgewh! AT derdl fFaEs uf uRfd
B AT | JASTHIS BiAUY SR IOIRA] Do AREGD] W] A1H 7495 i IUHFY qegd! Fafid
3Mgfdt X e Agodel fRdes uf sl o sifard sraegsar d9aal B |

W
« P UM ORIl 1Y SFE IUNTY aREwhl MY IR |

« TR TEIEDI A, HIG, WEE, W I GEIR] FGUANT RS |

+  9GaI IBIHRUEIEC ST AR UGHTGTS FAHR0T T FEART TS |
< FEIST® X 3MYH BRI ARGERD Agcdard] AU RIS |

« RIS YaEd HIH Fa_! ANEH JITs deal ARIBRUEE HREdhl dY gigors e 14 |

Washing
lines

Shading
pergola

N /
Recreation /

space

AN EXAMPLE ROOFTOP GARDEN with around 80% green coverage, rainwater harvesting,
composting and space for recreation and drying laundry. @UN-Habitat, Frida Skarp

gardening
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el I ST T

31 ST WUDT W™ &l
IR FiTD! B AT SEPI TG
B HUDIS TSl TRBRT BARS AT
LIS Ko B B CSEE S GRS e
BN FORAT MR I90 §0 | TdIR
JMERAT  9UPI  379-H,  ia-amed
qoHl ST-THETER  d gosd
IREPH] §B+ W IADIID FHI, M
R 99 @9 &I U MHAT AaLIhdT
R AR IGERD! o urse Hfed
TREH! B | HRAEIET Wdee
MR AUH! RIHT B8 ¥ TR Sed! SIA-AEFd] AgUAN &l ARING T, AARoGd]
| IUGFGH FH I W RS 11 Afho |

DHRISEE 1 1 A9 yHRS Au-Faa1 a1 MaHRe! @ o ggue W= o8l o |
JFD] AFAIE A DRIGIE] WAl el T 9= FAD ASDHG GSH Alhw | BRPI Bd, dRUs],
3, BRI O ORG1 81 SUGE B IABI ITAN T Al | AR TRERN], BB I HORAD!
BN IR 8GR 313 SUYh g8 W9 Ay UM M del [l 919 For diel 33, avvs,
TITSAT Ui &e IRB | ART Pral dul S =<8 Wil e @1 [/ §B | 9. R
drefivaree Awp BIEver GBI ¥ S+1d TRAeel JaR Aaeddhdl JAaRdl 76 U+ 3
TIR T AP0 | I AA B [AuE] gd AR g1 ga1 fORamel @1 SR R SThAr 1
e 98F g1 §O |

DRI T A T AHAT BRBT SIS AR THGI, HIoD] Gbd a1 Godl SISHl el
ffea uft 7 Afeo | R auiqel 9l d1el JasH ¥ g6l Ul MM g JgaRen W
oISy uae | BISINE, W=ITg, aRUs], A Bedl TG a1 SIHHA I UhRE! [ITge SR
WRUSATSEl UM WA IRITS | AT T3l Tl ARG HBT HUDIG WAl Tq Sifa] 3%
faf=1 aRa&1 ¥ SurER AP 9a T AT SSdT gUl AgUaN §99a g7 | 98 Jfhid
O] JT-3MMHAT ERHAT DAl WAl T4 G0 9 MERAl SI6 FHaId] [darid S Araiie
AT A8 81 TR BRIZHA HATG &1 HA] TG fHdd IIaraRvMl YHEadHRI aRadd TS
Afb~w |

wfafir :
3T RUSEDHIUG T Yefdols Ader Tal FaueH cvsthiig &l 3o 1S (Rised
bed method) TR¥ Tewl Wiedd il (Circle garden method) TGS HeI-oR Il ACIGRE
JMATIHATGAR & 79 aRg & fhcw™ M@ A1 Bl TR HACIH Y-ERIASG (Labelling) T A6 |
W WSy T&l JHH & PRI Bl 81, A JFAR ARSI (Slope) TI8] UG | ATUSTHY
QT P HIgST (Face Landscaping) @12 &f&ror/qd a1 uf¥g &1 Sug<h o |

DI FiE FSET YRV UThfae Jad digevals fadl dg a9e RS S9e T1&l
WE TG G UTGRId HRA GeIP] U ¢ohl oI ool 0 | UG I TN g1 degew Ui
Hd URfae ggl, Jal, TR I defdwEe Alfeer Uh Udl R R Aeud a57o |
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RN el ST TR R e o STaRITHT IHG] W Bl SRITS fal I gfteid
MTHYOT T qAT 99 BRI Bfdd! 3D B | THR [SEsp! gHie, Fels I Tdl IH@id e
eI FHRIGHERT A5 USel 970 dil §ifar aReed 1 g §0 | 9 Uiedl 9aal
ARSI LI IR I U BISHTS! OiRdl BNER HIF g TTeNgdh! URUeIH I fhRid!
D g1 u8el e[ WIfed g1 Haew | fFI 99 UeRS! diEndl @1 G uf o Sugh
RS W AUSEHY HRIFC IUPeh I8 Afb8 | IR B! PIST, dRUS], DRI, B4,
PYAERI, HHETS, Wd I Ugrel AR ¥ SRF &e1 g1 (Terrace) 37fa FHAGTE UAN T4
RIEETN

U |e WIaD] TP ATUSIh{Ug HRAT MURYT THATe® FHA g0 ai 3ifd e
TIRT TYU WTedl qiral - BRI giren cavswhiig Ufdfel (Roof Top Garden Landscaping) 81 |

Dl 91 R yERe i T 9w - —

9. fafy= Hfer @1 THoRwR YEN RIS HISTH l '
THOEE, INHEG WISEE, BHIEHI qIhAasE, Heod] 7 S
e, gv, dJErR, wifcddl deR, gHE%, UT dIcd,
qifes ATTER 1Y 76/ HABGDT HeER, aR1, WOEE
T, Rife du1 wigarar dieee sl |

2 DM A% Al fwagR T ufafy |

ol i Avswily TR i 38 SRy faweE
& g wrmie! e THuds |

. TOM UM S[ARIEd aRAT (Waterprooofing Cement

coating)

. gSIqC/ BEARIRCERIEE (Leaching Down Drainage
System)

T WIfted @RI @aRAT  (Shilpholine Plastic Flooring
System)

Y 3] TS aRATIH (Rise bed Management) 3TTfa
T fafdy Yrere doan a1 ufdfd (Variety of Containers
and Flower pots method)

forgamey et vam fequet FRTES
A I @1 @A GRAS GE HE aHEdl W N
Qﬁﬁ | T - e _?. - — .IL b - 4

2 fIarER @1 AHHR UHAMUAT Y AU IR
fasiel dwmr = |
S 9 dIe, 3 91, y die, 1 9 o)

3. fan a1 S urd/med! d91ie, ral/EE a
vgHl & fa |

g foEree 9HWR qd faen sfd el feemm
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Tasiral YR Tgu U g1as | e
BT I, | JHodl, MR &l
TN 3 IR AWM= FRIEwp] WA
Uved "I Udb %o HINGl Sl
IR AHR g1 AR6ew | ax Al
Hd I AgI<id [AuIawgd 95 bivad

TRE IIBIRBHEIHT YA AAbh! Ygdih!

B! HE U BDHBTS HH A= NAd] I [SdTars SR AT UfdaH dRemr wrffebar o |
A1 BHle &1 PR J8&! Sild, I~1d ey Tr#edr & |

foeaTEes e AW Grs Y=<l 31Ud] U SSdl dreig a)EN a1 A1 Y=< Il Hod
el [l geile T |

faae® @1 Al W B TSl Sl a1 ATHRGI W I |

fRaTE® AUBT <Rg gHaI™ AP UBIS Tod §J Uao |

Iq ded I Iw fAfdy gRIER

3TIRVI TS B UGB | JHbl @I G&l

Td IrgHdl faRivsid] Howre Ud URTHER!

ATIHT TRAT Aewls foog T T |

TSATER

R Fhls I AFIAT IE gD
Y AN RAN, Ho  Afad!
amgfcr were g 9 |
AfRoEwp WX IREH FHIR!
G § |

JEER HARSGIHSG B TS
B Y4 dodfede de R <
CIRICRE IR RS ISR FI S CE
IS |

gl UgNd  adreRvEe @El
B HUUf RTEd few |

EREIE G PR BIsR I+ TGS GG (IR g R J6 Y- dic [Iwamdr ganT
&1 BRPI IRAGRST A Aed] god AT §0 |

Y WR RSP FHA, S WEAD] [FAHD BRI AGUAN O |

AfeaEws Ag@erl] HRIA GRE g1 SART O |

TRAT TR S B TP Hho df g5udiel TR WR S UFIh] GgUANT 9T |
J-AFE1 ge SR g1 [eneiiewers 99d e e aRey R M JqeanT ™
Fwafce aRed RIS Afbo |

IGa! ERIIRUEIE U AU IfESTS eRATSTRUGRT Bl T HUUf FHH T Ao |

s I NP ANUN, Hohe adl sRITGERE 0T AEIRIE IS T |
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PRI FAGE Th ey "Organic + Nutritional + Ornamental Garden" gie wqAr e ™
Afbo |

ERAIC & e FRE- BIeR I=1d TSAIGIETS LCEINRIN gﬁ HHC HG Ya: dIe S AT
QT BRP] FREABIED] T AGD] GoH MY 0 |

forsemet

DRA-FiE Aoga a9 FRad 7Y uf T el 'E J9es oS @ Afhs |
e fRATee Ucel wisare_d TeRgudr Uiy garaRvi, WRed, e Sd §ads_e e
JFIIC UKl g1 AUIE WISale® 96l Heayul Ud SIFdion Udhiadl 76+ | o: I
HEd, JALIHA] AT AHGTs F9 TNRY FaeIRS WH] JHeTs RS IersH AfbUAT Wvy Td dad
ARIRS TS (A0 SR Aeayel ANEH §ATeT Afee |

Raju Kunwar Babita Kunwar
Cell: 9841323115 Cell: 9849800621

Bhatbhateni Supermarket Complex
Exit Area, Naxal, Tangal, Kathmandu sl

'i..; g Remember us for:

Cut Flowers, Bouquets, Car Decoration, Dubo Mala, Photo

Print on Cup, Sayapatri Mala, Cut Flowers, Home Delivery

Daily Basis or Monthly Basis, Greeting Cards, Post Cards,
Gift Items, Decoration on Special Occasion.
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Kedar Deuja Sudeep Basnet

Proprietor Proprietor
9866416651 9841334565
9741006846

Fresh Flower Basnet
.. House Phoolbari

Suryabinayak-12, Bhaktapur
Tel.: 01-6540120

Rameswor Basi

Proprietor
9841604830

Everest Floriculture & Vedetable Farm

Changunarayan Municipality-9
Tathali, Bhaktapur, Nepal

e _ I_‘_I".!!‘-'JA‘-“-"- J
We produce Cut-flowers.




Sushila Kathayat Giri
Chairman
9849279376

SAMBHAWANA WOMEN FLORICULTURE FARM
TEHIAHUS TLUTART-09, AIAS, FSATS, B 7.0 09-ER0389E

Budhanilkantha Municipality-01, Taulung, Kathmandu
Email: sushilagiril00@gmail.com

Ram Chandra Khadka
Tel: 9851193544, 9751057027

Khadka Farming & Floriculture

Dadhikot, Suryabinayak-4, Bhaktapur, Nepal

(Cut Flower Production Farm)



di3 fdoie dog
aﬁiwa-{-—aq, amm::ﬁ, T A 5 99UR%30, 150139930
: www.nafscol.com
Ad gHR@I 413, fawdl, i MR 3= Tafoa JuI HAeren Usea |

mﬁmmmmmmmml

3. 2. sifggetan 49 fawear
{ 3. aweata gerfaer &9 faear ¥. weheRT 419 faear
Y, I AT @9 faean

5. fafv= faswet weee
aTeidt @l S SR aen GHiaesior weafoua wegul uifafdes JAaEs 2

 Sftrgereior Weafoud FiTel g don aifdiare) caaven Jdd Iga! @ |

7. Jad gae fafr

AT RT¥IEILEE Y

THAT UTSHD] WY THA gal Gt aT e, feses ufer Tieeeg |




NTS Green House

Mot BI3 (GTHATUTAT S8
BI8¢d Mol BI3Y, oidict Uieh B3

3ol T ATl BT AT
QT RATTS STsTor I AeTS
olUTGTRT JS JTeaT Jail dbFuat

Contact:

¥ Kalanki, Kathmandu, Nepal

© 01-5224102, 9851102655
info@nepalthopasinchai.com.np

Nepal Thopa Sinchai Pvt. Ltd. @ www.nepalthopasinchai.com.np
f NTSAgroSolutions




PanAmerican Seed colours
even the top of the world

o w ol .

French Marigold Bonanza™ Mixture

Dianthusydeal Select™ Mixture
\ &

« e

Dahlia Figaro™ Mixture

[ " I i i [
Exclusively available in Nepal at B I-_l' ',-', n .:.- S . :f
The Standard Nursery Ml = & W - O ;:I'

Contact: 9851205591 m "LE \ B

panamseed.com PaﬂAmericaﬂ Seed®
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