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Rose Production Technology

Introduction:

Rose is one of the most popular
flowers in the world. It is a woody perennial
shrub and consists of over 100 species and
thousands of cultivars. It is found in all range
of colours, sizes and fragrance and is truly the
queen of flowers. Majority of the species are
native to Asia with smaller numbers native to
other continents.

Rose is botanically under genus Rosa
and family Rosaceae. 'The modern day
cultivars are hybrids and can be of different
classification such as Hybrid Tea, Floribunda,

Climbers, Ramblers etc. This manual is

mainly meant for production system and
management of Hybrid Tea roses cultivated
primarily for cut flowers.

Rose grows well in mild temperature with plenty of sunlight and within a
temperature range of 15-27°C. Medium loamy soil is good but need to be rich in
organic matter that drains well and within pH of 5.5-6.5.

History of rose cultivation in Nepal:

Rose cultivation began in Nepal since time immemorial and was mainly planted
in Palace gardens of the Ranas. It is not very clear who introduced but it may be safe
to assume it could be the rulers during their state visits to foreign countries.

Rose demonstration farm was established in Sarlai farm during 1970s which has
been renamed as Subtropical Horticulture Center in Sarlahi district of central Nepal.
It was known to have more than 50 varieties in its collection. Similarly, Institute of
Agriculture and Animal Science, Rampur of Tribhuvan University currently Faculty
of Agriculture, Agriculture and Forestry University, Rampur used to have a rosarium
with more than 30 varieties of roses. The first exclusive rose garden in Nepal perhaps is
Dr. Zakir Hussain Rose Garden located within the premises of Tribhuvan University
at Kirtipur. It was beautifully designed and a large collection of rose varieties were
planted. Public parks in Nepal used to devote a special space for display of roses
and in many such parks aged rose plants are still surviving and producing beautiful
flowers. However, in many parks the plants are aged and unhealthy perhaps needing
new plantation to achieve beautiful and healthy flowers.
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History of commercial cultivation of rose in Nepal:

Although, rose cultivation may have begun in Nepal several decades ago yet
commercial cultivation of rose began only during the mid-nineties. The beginning of
commercial rose cultivation began with the introduction of several varieties of rose in
Nepal by Floriculture Association of Nepal. This was financially supported by Agro-
Enterprises Center (AEC).

'The first commercial rose production was done at Naikap of Kathmandu district
and it gave mixed result. This initiative however, encouraged other cut flower growers
who have just begun growing Gladiolus and Chrysanthemum to try growing roses
for cut flowers. Roses for cut flowers were commercially produced in Kathmandu
from later part of 1990s. The expansion of cut flower market and increase in cut
flowers consumption prompted establishment of hi tech modern rose company by the
name Everest Floriculture Private Limited in Kathmandu. This company was the first
floriculture company with hi tech system with 4 ha greenhouse area. It had state
of the art greenhouse, computerized drip irrigation system from Israel and latest cut
rose flower varieties from the Netherlands. It was a turnkey project with technical
support from Israel. Although, this company was established in 2002, it could plant
its first plant only in 2007. The following year, it exported to Japan and Germany
and were well accepted and continued to export for next few years. In the meantime,
other growers began growing roses in open field in Chitwan and under semi-protected
greenhouse in Kathmandu and Dhading. Rose cut flower is still imported to meet

domestic demand.

Current status of commercial rose cultivation in Nepal:

In Nepal, rose cut flower production is currently based in Kathmandu, Lalitpur,
Bhaktapur, Dhading and Chitwan. In these farms, greenhouse is semi-protected type
with drip system/ foggers but lack proper ventilation system, lack heating and insect
net. Although, the area of rose cultivation has increased since 1992 yet the area is on
decline since last 5-6 years (Tablel). The sharp decline of production area in 2011-12
is due to closure of Everest Floriculture Private Limited.

Table 1: Area of Production and demand:

Year Area of production (ropani) Demand/day
1992-93 5 100-150
1995-96 40 1000
1998-99 50 2000
2000-01 60 3000
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2002-03 135 3000-4000
2003-4 135 3000-4000
2004-5 55 3000-4000
2005-6 55 2500-4000
2006-7 255 2500-4000
2007-8 255 2500-4000
2008-9 275 4000-5000

2009-10 282 4000-5000

2010-11 282 4000-6000

2011-12 172 7000-9000

2012-13 172 7000-9000

2013-14 109 7000-9000

2014-15 109 7000-9000

Source: FAN
'The most popular colors of roses in Nepal are red, yellow, pink and white. The
price of cut rose flower is also quite stable for last several years (Table 2). This has

become a real challenge for the rose growers to be in business.

Table 2: Price trend of Rose cut flower in Nepal

Year Wholesale price (Rs) Retail price (Rs)
1998 10.0
2005 7.0 14.0
2009 7.0 14.0
2014 9.0 20.0
2015 8.5 15.0

Source: reviewed and surveyed (2016)

The high tech rose cut flower company (Everest Floriculture Private Limited)
introduced nine leading cultivars from the Netherlands. The nine cultivars are
Leonessa, Voodoo, Angelina, Love Unlimited, Sputnik, Cool Water, Sleeping Beauty,
Aqua and Formula One. These are the main source of cultivars in the country. Besides,
several new cultivars were imported from India in the last decade such as Confetti,
Bodo Red, White Queen etc.
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Photo: Ange/in-a Photo: Sputnik

Production System:
Rose cut flower production system may depend on where the product is to be
marketed and the greenhouse infrastructure and other logistics need to be set up

accordingly.

Site Selection:

The first and the most important activity are to select the rose production site.
To do this, it is important to select site that gets plenty of sun light and if soil is being
used it needs to be loamy, rich in organic matter and well drained. Besides, other media

such as rock wool or coco peat can be used as media.

Greenhouse construction:

In Nepal, commercial rose cut flower production needs greenhouse structure.
It could be stand alone type or connected type. 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.
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Bed Preparation:

Soil can be used but needs to be loamy, rich in organic matter and well drained
with pH range of 5.5 to 6.5. In a greenhouse, the soil needs to be thoroughly ploughed
and weeds and other plant materials removed. The soil amendment should be done to
achieve above pH range that is most favored by rose for nutrition uptake and manure is
added. The planting bed could be 1 m wide with as much length of the greenhouse is
desirable. The bed is raised to about 30 cm, soil thoroughly pulverized, organic matter
is added and mixed in the soil. Soil is fumigated with 1 % formalin and covered for
24 hours with a plastic sheet. After 24 hours, plastic sheet is removed and formalin
is allowed to dissipate for about 10 hours. In recent time, new products are available
in market that can be used for soil treatment and are user friendly. Planting position
of plants is marked using ropes, pits are dug and fertilizers applied to each pit. Drip
irrigation pipes are laid down between the lines of plantation and soil bed covered with

mulching plastic sheet.

Planting material:

Healthy planting materials are bought and stored in a separate shade. Plants
shall be sprayed with systemic fungicides and pesticide to prevent entry of disease or
pest into the planting area and allowed to dry. In greenhouse production system, one
year old budded rose plants having at least 3-4 buds are most suitable. These should be
healthy and free from disease and pest.

Planting:
Rose should be planted in 2-row system in greenhouse. The planting distance
is 30 cm from plant to plant and 40 cm from row to row accommodating 6 plants per
sq.m. Holes shall be cut on the mulching plastic sheet in each of the planting position
of rose plants. Plants shall be planted in each of the holes and irrigated through
drip lines. The most ideal season 53 v o
for planting rose in greenhouse
in Nepal is from September to
October. In another planting
system, rooted rootstocks are
planted and main stem is bent
in 4-5 weeks and new shoots is
encouraged to grow upon which
budding is done using scion

from required variety. In 2 weeks

Photo: Two rows planting system with drip line

the bud begins sprouting.
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Irrigation system:

Rose plants in greenhouse should be irrigated through drip system and watering
should be done immediately after planting. The pH and EC of the water should be
checked from time to time. The desired range of pH is neutral for water (7) and EC 0.2
or 0.7 dS m per second. This system can be useful for both fertigation and irrigation.
Mulching reduces the time and volume of water to be used for irrigation. In summer,
plants can be irrigated more frequently but in rainy or winter season the need of water
would reduce. The feeding regime through drip should be done every day while water
is also directly sprayed at the root zone twice a week to improve relative humidity.

Pruning:

Pruning is one of the most important cultural activities of rose farming. In
general, rose is pruned in late winter but with commercial rose farming pruning is
done for a wider period throughout the year. In a commercial rose farm, different
varieties of rose are pruned in a staggered manner so that there can be production
of rose cut flower all through the year. The first pruning is done about 3 weeks from
plantation when the plant starts bearing flower bud. The top 10 cm of the lead shoot
is removed followed by similar action to other shoots. In a young plant about 6-8
canes are retained whereas in an old plant about 2-4 canes are retained. Sanitary care
should be taken to disinfect secateurs or pruning tool with alcohol or spirit to prevent
spread of disease. The other form of pruning is also practiced in rose and it is called
stem bending. This technique is based on the idea of not wasting plant parts (leaves;
manufactures carbohydrates) which otherwise is wasted in traditional rose pruning.
After planting, in about 3 weeks plant bears flower bud of pea size and it should be
removed. In about 7-8 weeks, other shoot from the plant bears flower bud of pea size
which needs to be removed. After removing the flower buds, shoots are bent over 90
degree but care is taken to avoid breaking. In about 13-14 weeks first harvest of cut
flower can be taken but care should be taken to harvest cut flowers on lip or 3 fold leaf.
'The bent shoots should be removed and the next flush of cut flower will be ready for
harvest in 7 weeks.

i

Photo: Pruned rose bed Photo: Stem bending (another form of pruning in rose)
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Nutrition Management:

In greenhouse rose cultivation, major nutrients required are N, P, K, Ca and
Mg whereas minor nutrients such as Mn, Fe, Cu and Zn. These nutrients are all very
important and needs to be adequately supplied to the plants. In greenhouse fitted
with drip irrigation, liquid fertilizers containing 200-250 ppm of nitrogen and 150-
160 ppm of potassium should be applied. Micro nutrients should be applied as per
need. However, if rose are grown under open field condition, the rose plants should be
fed with 6-8 kg of well rotten manure per bush and mixed with soil around the plant.
In addition, 60 gm per plant of a mixture of NPK in the ratio of 120-60-40 or Di
ammonium phosphate should be applied. This mixture at the rate of 10 gm per plant
may be applied after every 6 weeks. A good balance of N, K and Ca is important to
reduce incidence of disease.

Stacking:

It is not a very common practice but if the stems are tall it is very useful. The
either side of the beds should be stacked by tying strings first at the height of 1’
followed by 2’and 3’. 'This will support the plant and also encourage upward growth of
the flower stems.

Cultural activities:
The major cultural activities such as removal of buds, sprouts etc are carried out

on weekly basis. Weeding also is carried out on a regular basis.

Propagation:

Hybrid Tea rose can be propagated by T budding in spring-summer in hills of
Nepal. To do this, rootstock can be prepared one year earlier by raising rootstock plants
by cutting wild rose. The most common in Nepal are Rosa indica or the offshoots

coming out from rootstock of grafted rose plants imported.

Rootstock production:
Cuttings size of 10 cm of Rosa indica or from rootstocks of grafted rose plants
can be rooted and planted until it reaches pencil size. Normally, it takes a year for the

cuttings to reach grafting stage.

Selection of bud eye:
Bud for grafting is selected from the plant variety that is healthy and free from
pest and disease. Cane from selected variety is cut and buds from the cane are removed

and inserted into rootstock.
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T-budding:

A rooted pencil sized stem root stock is selected thereafter a bud is taken out
from a stem of a desired cultivar that was pruned and kept in water. Horizontal incision
is made about 2 cm in length and a vertical incision (2.5 cm) is made from the middle
of the horizontal incision giving an appearance of T. 'The blunt end of the budding
knife can be used to loosen the bark and the freshly prepared bud is fitted into the stem
ensuring the bud tightly fits the cambium layer of the stem. The newly inserted bud is
tied with the help of a budding tape and the buds begins sprouting in 2-3 weeks.

Important pest and disease:

'The major pests of greenhouse grown rose are Mite, Aphids and Thrips whereas
major diseases are Downy mildew, Powdery mildew, Botrytis and Black spot.

Mite:

It is the most economic loss makmg pest of rose in Nepal. Mite causes leaf to
stipple or bleach, dry and results '
falling off. Mite belongs to genus
Tetranachyus species. They are
tiny and can be seen only with
hand lens and first appear on the
underside of the leaves. However,
they mostly infest middle and
top part of the plant. Population
increases rapidly in dry and dusty
condition. In Kathmandu, this pest
is more active from March to May

and August-October.

Aphids:

It is another very common pest of
rose in Nepal. The aphid of rose in Nepal
belongs to the genus Macrosiphum rosae.
Aphids are most commonly seen in the soft
tissues such as buds and growing shoots.
However, they mostly infest middle and
top part of the plant. In Kathmandu, this

pest is active during the months of March

Photo: Aphid infested rose

to May and August to September.
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Thrips:

Thrips attacks the rose flowers and
either distorts the flower or streaks that
appear brown in colour. The tiny black or
yellow thrips are seen in the flower. The thrips
mainly belong to genus Thrips madronii and

occurs during dry months.

Powdery mildew:

This disease is one of the most
serious diseases of rose in Nepal. The
symptom is grayish-white powdery
substance on the surface of young leaves,
shoots and buds. This disease is caused
by Sphaerotheca pannosa var. rosea. The
infected leaves are distorted, leaves may
fall and flower buds may fail to open. This
disease can occur at any time of the year
when the temperature is mild with high
relative humidity during the night and
low during the day.

Downy mildew:

This disease is one of the most
important diseases of rose in Nepal.
This disease is caused by Preonospora
sparsa and appears on all above the
ground parts by blighting leaves and
canes. Leaf spots may be purplish or
brown and can appear square resulting
in yellowing of leaves which falls
and makes the plant leaf less. Early
symptom could be mistaken for nutrient

deficiency or spray injury.

Photo: Powdery mildew in rose

Photo: Downey mildew in Rose
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Botrytis:

The appearance of gray
brown fuzzy growth on flowers
and buds are typical symptom
of this disease resulting in
failure of bud to open. This
disease is caused by Botrytis
cinerea and is severe when the

temperature is mild and relative

humidity is high. The symptom

can be seen in the canes as Photo: Botrytis blight in rose

sunken discolored areas whereas in petals it will appear as light colored spots which
will expand and appear as blotches.

Black spot:

This disease is also
important  to  Nepalese
rose growers and symptom
appears  during  spring
when  the  temperature
begins to increase and
continue over the summer
months.  This disease is
caused by Diplocarpon

# h i i

rosae. Symptom appears on o .
Photo: Black spot in rose

leaves as circular black spots

surrounded by a yellow area resulting in leaf fall. Infected canes shows symptoms of
red blotches and plant growth gets stunted with very few poor quality flowers.

Plant protection:

'The plant protection should be based on protective, curative and eradicative
approach to successfully counter disease and pest problem. The surveillance for
possible pest or disease should be done on a weekly basis. In Nepal, plant protection is
a challenge and that is due to lack of insect net in greenhouse (very few have insect net)
and lack of ventilation. High humidity even at night has resulted in severe infection of
mildews and botrytis. However, new greenhouses being set up recently with support
from government of Nepal have provision of both insect nets and top ventilation. This

provision would largely minimize both disease and insect attack.
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Mites:

Sufficient irrigation to reduce dusty condition by overhead irrigation or washing
leaves can reduce mite population. If necessary, plants can be treated with insecticidal
oil or neem oils. Caution should be taken while using insecticide because it sometime
results rapid population build up of mites with decrease in population of natural

enemies of mites.

Aphids:

Aphids can be controlled by any systemic pesticides. However, it can also be
controlled by means of bio control by using natural enemies such as lady bird beetle. It
can also be controlled by washing oft aphids from the plants at an early stage. Besides,
spread of aphids can be largely controlled by restricting ant movement with use of

sticky barriers or baits etc.

Thrips:

Infested rose flowers should be removed and destroyed. Weeds and grasses
should be removed to avoid host plants for this pest. Insecticide should be applied if
at all necessary but that needs to be done before thrips enter unopened flower buds.

Powdery Mildew:

Resistant varieties should be used in location where this disease is prominent. The
humidity should be kept high during day time and low during night time. Stringent
sanitation procedure should be followed to destroy diseased leaves and canes. The
chemical treatment should be the last line of defense and fungicides that are effective
for both leaf spot and powdery mildew should be used. For example,

Downey mildew:

'The growers need to stay vigilant for disease symptom. Strict sanitation practice
should be followed and the greenhouse should have good ventilation system. Relative
humidity should be low during night time and spray fungicides if necessary and rotate

effective fungicides to delay resistance.

Botrytis:

Sanitation should be strictly practiced and the greenhouse should have good
ventilation. Irrigation should be done at the soil zone drip irrigation and care should
be taken not to wet the leaves. If chemical is necessary, it can be sprayed with systemic

fungicides.
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Black Spot:

Use resistant varieties and keep the rose greenhouse very clean. Remove and
destroy diseased canes and keep the leaves to dry especially in the later part of the day.
'The fungicide spray should be done as the last line of defense.

Harvesting, postharvest treatment and transport

Harvesting and grading

Rose is usually harvested in the morning. Clean secateurs are used to cut stems
and the cut should be made very close to the main cane from which the stem has
emerged. Red and pink cultivars can be harvested when first two petals of flowers start
to unfold and calyx is reflexed below the horizontal line. However, the yellow types
should be harvested slightly earlier and white rose types slightly later than red and
pink. Harvested stems are kept in bucket with cut stem dipped in water.

Roses are graded on the basis of the stem length and are bunched in a group of
10 or 20. In Nepal, stem length should be as long as possible and in a bunch of 20
stems. After, bunches are made, it is wrapped with plastic sleeve.

Postharvest treatment:

Cut rose stems in sleeves are re-cut at the base of the stem and are kept in a
bucket containing rose preservatives. In Nepal, roses are kept in water at the farm but
are transported to the wholesale center via dry transport. The cut roses upon reaching
the wholesale center is re-cut and kept in water containing anti-microbial agent. Since,
the cut rose flowers are fast moving commodity no preservatives are applied. However,
it is a well known fact that glucose 5 % has been found very beneficial in extending vase
life of cut rose flowers. In other countries, cut rose stems are treated with 200 ppm of
Aluminum sulphate or Citric acid and stored in cold storage. It can also be treated
with Calcium hypochlorite before storage. GLCA 10% has also been found to be very
effective in increasing vase life of cut roses not only at normal ambient temperature but
also at higher temperature of 30°C. Glucose, Isothiazolinonic Germicide, Citric acid
and Aluminum sulphate (GLCA) was also effective in opening rose buds harvested at
much early stage.

Storing in cold room:

The bucket full of cut roses kept in anti-microbial agent and or rose preservatives
are kept in cold storage. The temperature of the cold storage should be 2-4°C and 60-
70-% relative humidity.
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Packaging and transport:

Bunches of cut rose wrapped with sleeves and additional band is put around the
flower head. They are placed in card board boxes 127X20”X60” (bottom and lid with
two 3” holes on each side) with the cut stems at the center and flower head at the sides.
After a layer of such bunches are placed, a sheet of butter paper is placed above which
another layer of rose bunches are laid in similar fashion. This process is done until the
box is filled. The box is sealed with a tape and other details are written on the box such
as; destination, consignee, name of product, quantity. These cut rose flower boxes are

transported in a refrigerated truck.

) /\h—!l"—-—-‘-T

69

\/ Lo
=
R

cleseable fi

BOTTOM

1
3" diameter holes, both ends
Figure: Packaging card board box (Source: Rij, R. Et al. 1979).

Yield for rose cultivation in greenhouse:

'The average yield of greenhouse grown rose is about 225-350 stems per year per
sq.m. Flower yield can be increased with spraying of BAP (Benzyl adenine purine)
50-100 ppm before flowering.

Marketing of rose cut flowers:

In Nepal, rose cut flowers are either sent to the wholesaler or directly to florist.

However, efforts are made to send the product through wholesaler.

13



Rose Flower Cultivation Technology

Recommendation:

In Nepal, roses are grown in semi hi tech greenhouse system with drip and
fogger system fitted with UV plastic and insect net. However, major problem of rose
production in Nepal is diseases and pests. The occurrence of disease such as Powdery
mildew (March-December), Downey mildew (June-September)) and Botrytis (July-
February) and pests such as Mites (year round) and Aphids (year round) can be
minimized if greenhouse system is redesigned and proper control system followed.

1. Greenhouse with top ventilation system should be encouraged to be built for rose
cut flower farming.

2. Insect net should be fitted to reduce pest problem.

3. Close observation should be done on weekly basis to detect disease problem early
on and take control measure.

4. Pest population dynamics needs to be understood to take control measure during
critical months.

5. Grading of rose on the basis of stem length should be initiated.

6. Postharvest treatment should be a mandatory activity to improve quality.

7. Cultivar introduction should be done based on demand (colour) and resistance to
disease and pests.
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ufedll HeETiIeh A% St Aeh1d, HISHIUSHT THUHT R 9 JHeTe
fafyra Ffas oTed woaRr R | @ 99 et Sl JEETaar 3T TArgad
AT MR FHEHATIT IS T I[& THERT T HehATaeh! SATHT TelTh Ui eare
T WISTeRT 3cITEheE et TIcHTEd WUHT AT | § 2230 ol SFARETE FHHATIH]
AT T[CATohehT STk cATE HISHTUSIHT TTHUshT RRIT | FHethetret ssTReh! faream
TS FTHATS GUTRT JhGehT HRUT HIZHUSHT TRE Fadlehos ugwe fafes
ATHh 3~d \nglhdoh EI'FG‘&JQ?F TelT% FHIOT (hi tech modern rose company) 9T
AT | AT HEOT BTgeh YOTCigTh ¥ §. HT MFEISHsh! SEhe HUH el Herh!
FOOT TR | T8 BT TS YT TSR TThehT T SheheATaieh! STaes
TRTETERT T 91 37 H-ETSHHT SoTrsett ufafusht sreget yoreft sfea ofrar faers
(Computerized drip irrigation system) ST THUeRT TR | T SSISART TTe e
HEANTHT JUehT TgHTE-ETh STRISHT R | Ffa a7 sheoHt T 003 T TATHET
UATTI T R0\ HT AT IcdTa il J&ard TReenT Rl | craufaest avT, Tars
ST T ST Tt afer | agienr Screers df veenr w98 uafsear #er
TEEHT FRaeqHT Tt frata wuehT forl | 78 sfiemT 3171 Scareshatet Ui ferdemT
GAT SIEAT T HISAVET Ue erfagar 31 faf=ad T esemT e 3cared ™ 3%
TRt T | A 37 Ui SITeRT WIT QU 7T T[T SheheATaR ST THEETaRT & |

oIUTCTaT RAGATRID JfeTh Wdidr Rafd

TITEHT FTeTehT T&THT TlTh hehATar IcATE FISHIVS!, ATTaqy, MY,
enfes T TademT $igd ©H @ | T8IhT BHEEHT AT TH=TSTHT (Foggers)
yunelt Stfe o1t farfear forfament ifiersw & | @t cret Sueeh fenfament Sfectem
(Ventilation) WoTiefieRT et ggeht @rdr fafes wa 9@ A< (insect net) @T Y
AfEUHT T | F 23R RG [ATERT I &F Jig YUk sfET araft fard -
TISNG 9 THhT &S TG SHHAT WUHT U3 (TR 2) | BRE THeAlieheal
ygve fafee S Ut HRUTRr T R022/2R TT TTheT 3cUTG &1 SATTHETHT
TOHT T |

A



ITd Wet JddT ufdelt

TieAehT ¢: ScaTEeRT &T%het T id fe amT

Ty (T) | Icureehr et (UoY) | wfa few AmT
1992-93 5 100-150
1995-96 40 1000
1998-99 50 2000
2000-01 60 3000
2002-03 135 3000-4000
2003-4 135 3000-4000
2004-5 55 3000-4000
2005-6 55 2500-4000
2006-7 255 2500-4000
2007-8 255 2500-4000
2008-9 275 4000-5000
2009-10 282 4000-5000
2010-11 282 4000-6000
2011-12 172 7000-9000
2012-13 172 7000-9000
2013-14 109 7000-9000
2014-15 109 7000-9000
Source: FAN

TITCTHT HeTH=aT SET e TeTth Thetdhl TTEeHT Tal, T8, TThT T &l - & |

farer &R avefE Tk hehaATaReh! Hod T feor fehfement g (afererT ) |

STETSHT AT T[T IcTGHEEATS SATHRT HEATA T U2T FATAIhT T sTuah! & |
qTfeTeRT R: UTCTHT T[T ShethelTareh Yoot Jgfd
T | ok e (%) | GET A (%)

1998 10.0

2005 7.0 14.0
2009 7.0 14.0
2014 9.0 20.0
2015 8.5 15.0

Source: reviewed and surveyed (2016)

I FTTRITh T ShehelTar HETHT (TR HetTieheer yTewe fafqes e

JetcaTegaTe At fhfaneT T4t Siaee fsEmuewr o | dt 9 fefawenr Strasear

R



Leonessa, Voodoo, Angelina, Love Unlimited, Sputnik, Cool Water, Sleeping
Beauty, Aqua and Formula T4 g1 | T SRTeRT QATRT A STTaee TTAT®ehT HEe
Pl &1 | IHHT SAATAT ToTdehT IIRAT Confetti, Bodo Red, White Queen ST&dT
& AT STae% WIAeTe TR MHehT TorT |

. ——’ F 7y F '
A iy . .'

o TrstfeT (Ange/ina) HIeT: THE (Sputnik)

JcurGol Ugdl
Rl HE! Tkl T 9T STTUTHT [T hethelTal JedTad et T mée T
HIET STURAT 3 HHESTIEERT HLaAT T IR ohT A TEesh! sAae THersg 1es |

TWIThT Gele

UfedT T TeaT HecaquT 1 kT Tt IcuTe TS B T & | Rt
ATIT TR ST AR T JhTel U £ S 7T Heedqul g9 | WIemT 3 Gt T+
2 9 A1 a1 TeRfamenT, TeTed =TT UTeTieh gerel uehT T aTfishT et e gy
§J U4® | HISIMT T8k W& 3 (Rock wool) T ShIshITIE (Coco peat) T U AT
Tl T T |

egraw fewior

JYTCTHT AT TATh hhHeATa SIS T+ HTET3HehT HIHT ATTwIH
WS | A Uehed a7 Gﬁf@@ﬁ ferfament alone type or connected type g1 HdaS |
JeVATEee HUfTd Wk (UV protected plastic) T THT Wiealemgd HiHeR=d
fmfor muds | remT o feens yoTret, ferEr a9’ (Cooling fans), dTdT HaTE g
UTEUETET (Heating pipe line) T MART3E Nt STIstiar FaieT 7 T 09 32 SIeH
TIes | Teramyes ifiersw fsr werer MR farararts et 7+ T8 WA ifierseen

Ro




TAYTEITTHT THGISHT FTEIT TRIIES | T8 HOTATHT faearent STawaehdl STJAR
YRTITehT TTAT, ATIhH T HTUTeeh STTEAT Teti3y Ues | 2t STevseh =T Jet ar =t
AT T FHEhATaRRT TUR T het fea Tt ufdeget 3TaX s | 3= aTashifel
aﬂﬁﬂ%@:{ STHAT @ FF (Carbohydrate accumulation) HT Y TS I I
JMEATRT LR g HETs (Stomata function) UFEE STEHRT R Bl fea
IS THNICHE ST TG | A=A AISHnT d1eel arishl famr Ro-1¢
fetft aferee T am AT femr R¥-:¢ Terft afcoam arasha et afshuar getent
IS TIUTEL THT G5 | O 3WRh dTTshd siehT 2w fetft Sfewae &t | cred i
AT THT FRGeRT ATHT Wo-%o TTAeTd STTEAT g T68 |

fafear qaR Tur wfws
TCATheh! BT T HIET SRNT T Hfehe qX JTehT ATiT are ferfament, weme
UG qaTY YUshT, UHiehT Tgst fehmr g T fawer o w.u-<. % YUl AT g5

1S | feReE s BRUTdEE 828 HIeT T 31ieets Uedts TqUes | [T aidel
HIEETE WTaded Jast el Tentd =T J1eT e T fawersht AT et T mgeregehr
T FANT THes | fawar U resh! =ers ¢ et T HiHesd STqareh! anfestia
TS e U6E | SATSH! I3 HG 30 H.HLIFAT SIS HIEHT UTHTIGR qaref
THrETS HUETSSET ST U4 | HIelehT 3= ¢ faerden! BHICH (1% formalin) & T
¥ HUSTEH ATEHhel ETa] T48 | BIURI ¥ HUSMS AT g8 T Hid 2o
FUSTEF FHIGHATS 3L ST 1a] UGS | BTTohT [&THT BHICHRT HEZMT SSITAT 376
IqTETEE 3T B STHTE HIET IT= &fetet T Afehes |

TEAT foear U AT SR WA T fomg @e T @iesl &l &
WIS W TN 7] 96e | T Tq=mgent arguesals fawar AUeh! ATgan! stemT
faeasy wEe | Huls TS Aieas Wi g1 169 |

fogar Jruor

ey aaTes T ged SR JISHT WUSK T ey W6e | fagar I
T T T ge@T Tkl AT faararrs afesh gefimeTen T sieamereh fasmeier & m
TSR ARETE T3] U & |

IRTSEHT 3cATET T+ TUTTATHT 3-% T HIfTeAT HUHT ¢ TN GUHT T[elTtheh!
Toream TR SWIH g | AT TawaTes e T ITRUeTe 4o g U6 |

cﬂwmgawré R BR UUTTEAT (2-row system) Wﬁﬁj%l Ueh
dreefE 3T aiedt= 30 H.H.L T-8R T vo &.H.FI fawar U gl Ueg 9
STEETe Uid artfaet < 92T faear 31ees |

B¢



U SISHT Aleag A
AT Wl S8 U
&9 | df &l et fagar T
T o7 fe=gent asare fe=s
THUEE | SdTerT s
TRl WT-3TEST (September i : ;
to October) T | e S IS LR : -
. (rootstocks) (Two rows planting system with drip line)

U &7 T IS ¥-4 AT TAThehT &I SISATE JaT8 HISHT Mgy e it
W%ﬁ%@|mﬁ%mﬁ@ﬁa@m(scion)mwﬁ
afeg (budding) TS | THETE FEETIS hITTAT IATSH & T4 |

g gorredt

FETSEHT TS T[ATHAT AT Fe=s Humetiene faers THues T fawar T
fafaes fa=ns fag wde | e fawer A1 T setfaeeher Frsfaelrdt (EC) Ta wwmT
it UGS | TT1ehT 3WIh U= AT qeeer (o) T Saifaeehdl hre @il 0.3 aT 0.1
SHifeH= fd f9eT (Decisiemens:DS/m) @W | AT yoTTet @Wﬁ'ﬁ'ﬁ:{ T fo=rg
(fertigation & irrigation)WFﬁGFrﬁrﬁTWﬁWI Hicag Ml fo=msehTettiT u=T

R



TG WTTeRT HTAT T 0 GoITTs S Tae | THishT HHIHT foaTeTs o aHT festeg
e W NI o7 TedeHT Uit STTavaehdT H UEs | &leh fo ot Feremsgrr @rerdea
fag Ud® W STTEdT ghgeRt T gedren! geuesh T e STkt & T ¥ THES |

FETSHuT Tk Sl el STEvash U Jed W qeaaedT A1geisr (N),
BEBRE (P), T (K), FTANGIT (Ca) T FTHRREH (Mg) & 9 RIS (Mn),
B (Fe), W (Cu) T ToTg (zn) STET TR dodee Ui @IS 16 | If a9
deaee fagarars 1fa I Aawasd o= Yubler SATEvsd HEMT YE0T T 96s | oar
foemg Sifed fiFe=saT R00-40 Tafuur g T 2uo-2%o fafuun drerfeay mer
YHICTEIHT JANT TGS | HeTeh @redcse SATavdshdl TR AT T 0 waraiT
afE T[T GeAT STTA=HT St TRURT & 9 U e <-¢ fohedl THRT Fieuant Meaegehr
Tt wremT foerg St aftwll geg 14s | 39 aRe ufd die <o’ A1gere-
I RH-ETEhT THUT 2R0-%0-¥ 0 3T STTATTHT TFNT 7T UG | T THoT 20 11y
i die & < §aTis TN 7T Uds | TNTehT WehlT JeRT0T T+ T8, TIeT T
FATATTIHRT ST AT STETIH T |

~ -

dEEIC
TATH WAHT FHIEBIE T ThaW HEeaqol §-9 | THI=IaaT TATheT Hicaie
TedaenT ST-quT TS T FaETTaeh TelTh ST et 3 fafr=T staterr ®iesie
WD



T | SEEToh TelTh HIHHAT T~ STIehT TelThelTs 3aTden 9 9eTs shieaie
T UL T[T hehaTar 3cATEH T Hich=s | Ifgal sieale fagar Tus &ia
3 AT TS, ST TaeaTHT Thel aT ahifetT 3113 3[% T6s | faarent wrfuear
&g ETeRT o ALY, TWT EeES T Euis T ¥ I g ui 1R |
glnTeRT T SeHT N <-c TeT ST TRES 9 FeT JIeaT Hid =-¥ FT &1
= | T Bie AfeT iesie T SR a7 foshearas sTeehiee ar Siiect TtawTs
TGS | TATHHT ShiSIEehT TATHT 3ThT ANERT T TS, STHATS 813 JeT3 (Stem
bending) W= | AT Wfafe fawarent WHTEE BT TSI H= SATHHT hi=d Tl &
(fermifer UTder FaTERSe IcUTET TEs) T TERNTT HICSEHT T BT T+ | fowar
UUh! FT 3 TS TaeaTcl HUS HATHNh el Forl HITTAT 8ead T TS
T3] T4S | NS 9-¢ ATl Tawareht 7= ST U3 STRTHRT T ot hi Tt
TAFES TEATS UTT 8213 T8 | el ol bl seaayis amaTs <o feuft swwar
Tt JR13T U6 | O A THIHT B Hiferae SISy UGS | HRE 23-2% gD
TR ufear feurs fer afehrs ot et feamerTeaT urdent o oo o feramrmT
T JATST TES | JET3UHT BT 823 U4 T o 37F ST 3Th! qeahals el e
TR G |

gy ——— -

Awn fem: A1 @fq T FrF 85T @€ Ffe Sfe AT HUAT A1 TTEERRT §7 | TSHT
TSI Tiear ¢ fthe T ewufs T 3 fhenr et st ofT fag=s | It foarans
3TTe foms T o fao Sfaas faer w1fy JeTs 7ed 6o |

S Gt F: AT G T WIATIERETHT hifelT, ZAT 3Me §2rg=s | Tmaweamr
WITA 213 &Rl uf i |

R¥



fdzar gRor

UTCTeR! TRTET &ISHT BHIH-SIRIEHT 5t fe Jsrugerhen! Tt st
fe afesfafugrr 1ies | FHwiT et Tehear Hics TET Joga fagar uw aw
T ¥ TR TS | AUTAHT FE YA T Rosa indica STYET AT et
Wﬁmﬁﬁwmwwﬂél

TG I

Rosa indica &l 20 @(.ﬁ’fﬂfﬁl’cﬁ Fice TET o shodt rrﬁqﬁ {[GTCF%AF

forgamT SRT fehTeR Ufaer STESTer I TR §ohITT qaR TTNUHRT e |

HTHTIAAT hetdl T4 Ty giehd Hiesars ¢ I¥ ares |

FIUTRY sAfeeTt Tl

TfertTeh e T faeaTeTe shetdt TRt SATHT ShifaeTT ST | S TiuehT

SITASTE STSehTET FESE HITIAT AT T THATS ATaHT A |

fr afee

ST HUshT Uf-HeT ATgsieh! Joigd 213 SIS { FEUS hieaie T qHmT

TfEuehT ATfeTehT STTaeh! SIS (TH)dTe Sifqar e | gorgaur T

STTSRTRT B T R &1 3T ql et T 2.4 T HY, sferee 3Tet #ers e |

dfeg TerpehT €T TR YIATE ST G257 T TSI [hTICTUshT TS

WWWWW(Cambiumlayer)ﬁﬁﬁmlw

T it HIATATS dfeg TIATiE o Sifu=s T &Euis caiene -3

ECATHT SITIT TATS AT |

UIRd arfbr1zE
IRTSEHT Wl TNUHT TATHRAT A e fhree gagel (Mite), amar
(Aphids) TRIGE (Thrips) §T Y- H&T UMTEEHT ST fiegg (Downy mildew), T3St
fq—g"{ﬁﬂﬁ @?ﬁ (Powdery mildew), Wﬁﬁ (Botrytis) ¥ HTAT AT (Black spot)

O (Mite)

YT gergel TeAThaTs e
aTfeleh et g=mse foRtr & | Twer
ITATs Taqr a1 Gogs] T gEar oS
writfes | agh genus Tetranachyus
g | fofles N @Fr g7 9




BT el AT T Afhes | a7 JEAT UTaeh! UsTeiuedt Sfay sudmf fawarehr
ey T AT T 3TEX T4 | §E@T T Yol ST Jaen! ger faed gig
g9 | W@ﬁﬂﬁéﬁé‘f@@?(ﬂaﬁaﬂmﬂwarch to May and August-
October) SI&T HiHT 5 |

QTEl (Aphids)

T AT JereRdEr At
SATTRETHT AT o7 & | JTTHT T[EATHAT
AT AT ST A Macrosiphum &
rosae & | FHHA d=ee SI&d T T
TGS e GRS ISHT ARl JIaT ARES | T
iy ot STl e H € At
TTTHT 3T TGS | FHISHIUSHT AT = i qﬁammw
I3 T S STETSEHT (March to May and August-September) Jer Atk g9 |

R (Thrips) _
I TR GoATS SHATT

&S T RTeh! SRR TehTX faTT T BT TTehT
gkl Gkt IR fem | AT a1 WA @mr
foremee wemr shers | fooenr sl :
AT Thrips madronii & T AT F&@T AT Vi
e 1

LIS ﬁ‘lw Q'Qﬁ' (Powdery mildew)
IAEHT ARSI AT
T Gl &7 IS S | THehT
TEOT AT 9T, I T Sfeehl HagHT
@ ST A gel e | oA
T Sphaerotheca pannosa var. rosea
gHEE aves | I Arrenl aiq fasma R
&, T 9B T el ShITaT thobe Oie e
g | AIUHY TEH Ud e STEdT
TfiT St T fedamr & g aver g
geh TEIHT AT AT AR TS |
R&




JIcTd Wel Jch ufdelt

I3t ﬁ‘!@' (Downy mildew)
JOTCTHT TATHHT AT TRTEHE
ZI\T@TBI'Q'@[%* | AT TAT Preonospora
sparsa GHIEE @MEs | TG Il
SR W=7 HTfYear e JTTeRT U
TS EI3TS ST NG | ITqHT AFT
T St a1 WA feRfamer g | A
T anieRr feRfament w$ dTaets wRer
R e T faeamT utd w9 qushr
FIEIES | FehT JEhT &I W
FHHTenT STEAT AT fasTeT BTl ST Sl S |

a‘l;'lsﬁ?r (Botrytis)
A T HITAAET

o

GO WU qEer gig sfeg
g kT 9T STequr &1 Steet

FHITTATATS B3het faa | AT T
Botrytis cinerea oI g?ﬁsn?
AMEs T dUhH He d U
qfEsh  STEAT S WURT
AT TJHhT TRIT & 7 |
a9 T Efege gehel T T
TIUIhT U IWEE (petals)HT STaT ToRT T GG, S 9G4 TN Z1ETa% HUEHT QTafur
afE |

@Al AT (Black spot)

I THT FRAT a
AT A% ScTEsheee
ST 948 | a8 Fgul Se
qTIShA ST ATeas T THIITHAT
HITRETHT Wb TGS SIS asT
99 TR T sfEs | A
T Diplocarpon rosae =




gHleTe ATes | URlel STUshT e Shiell TTATa® HUshT STafuT ITaaT s T Jel
I RIS | T STSHT T 2TETae WUaR vl siaws T faxament gig Ufes

I SR W =T RG] el AeS |

fdzan ziaron

UTeRiTehl THET ThadreRTaTy FRIsT T foear STeTuTshTaTiiT ke,
IUENIcHS { a=omees (protective, curative and eradicative) fafues taerraH
UGS | TS o TATIhLIehT HHEUT 8T ST THUa® | TITeTHT HHETSHAT 3
T (FE ScuTEHHT U B) T AfeeeivrenT st el fawar gerr g uger g
3 M@=y | TGHT W 3T STTEAT WUAT foegy T Aergicash! 6t feh g5 | JuTe
TR TEATHT S0 72 T THT Hd I TaT HaT30es TATIHT TETEhT & |
TJEAT T TATIRTTehT STEATS R 213 Afehes |

AT (Mite)

HTireTe e foems T YgelehT ST SIS 9T UTdels YaT ergeishl
T T3 dfehs | Ifq TavTsh Tt faearars fehemr aar ar fimehr derel
IUER T Ffeheey | TeheaTareh ot s et Yergeien! ATehfaeh ITe HIeT higeishial

YA HEAT T ST o UehleT RIS TSRS |

Q& (Aphids)

ATRNATS HatT Sfeeh fererrares fawrdier oot 4 afehess | ek gt
faf s/ear @€t a€ faea (lady bird beetle) STEAT ATEIHT HTehfdeh IFEE TN I
ufT ARIATE T1a=Ior T Tl | el ST fa%aTehl AT TETer gt
TeroT 7 A | 7% aTeen e s AT = feut wietTehT Tereet T MY
gl aTetenT faredmenTs Siteeemy femoT T afees |

R (Thrips)

ToRT GATTIERT TeTUheRT Tt THeRTt T T Udw | 99 TohrehT Sishfedeh sTeeer
T3 WHRUTAEE 8137 UGS | ATG TeheTeTen Tasmel &Teg Tt TEetehAhaheh! hatehl
aifer s forog yareT F1d feremereh farsmet v 7 udw |

TSet fregaRyer g (Powdery mildew)
T TR 81T T Wiqirersh ST (resistant varieties) Efl“TI?F\{CIé@ REGEAN

HEIET STEAT ST Wl T AhT HHAHT W ] Tas | I ARIGHT U1 & S[38% T2
R¢




T TGS U GuaienT fafuge sTaea Tues | GUaThIeTiT Wi-eh 3T=ials
T TRl FUT fels] U6® T Ut il U ¢l get gof Fae=ior T 3ugeh g
e ferret T e o |

E{cC ﬁTc_t{q (Downy mildew)

T TeRT TR IcqTEHh e IR G T4 | TLEBISeRT hiee qoredqaT
I TGS T IRTSEHT THT Wi HOTTeT §II6e | e SHeHT |TTeeh STTEdT
Y T T AT AT GETeTeh Taumdt st Tues | fawdivfa wfaratass ™
SHATATS ~1RC0T T FTarshiy faadias B Bl JomT 1 9ess |

a"@EﬁW(Botrytis)

TSR HIUE UIETHT STORSIIES T HHRTSEHT THT Hi-eeieH ggues |
HISThT AT T Fe=megRT fo=s Tues T araeT It TR = Jrae S9eg
UEE | Ifg TIEH FART T SAT9eh T2 9 sfeeh gefmeTen famet & mfuds |

wTAr AT (Black spot)
U wfailersh ST (resistant varieties) M3 REERY QFITW ey &Rt
T Teg UEE | TN ARTEHT S138E G213 T T4 T faeis T fament ITraHT uraers

e T | GHIMTTE faTel BT ST ST EqHT ST T 968 |

ol féurs, thellculGel UYdId dlfUel 8diE I Gdloil

ww feurE 3 fes

T gl faerenT quemT fefumstaties | €fe @ieshr AT dwhr
fher JoNT Tuds T STefae €7e faeisht g Aret AfsTeheh! e STeHT h1eg 16w |
T[T T AT STIAEEHT IEhT g8 qTeeT (petals) Go ATl T Usiaet (calyx) d@!
T IRt g IS H1e U6s | Ul fRfaHenT e el feel #eg wes
T AT ToRTwehT et 91 Tl T I[ATHIT el TGt Fled Ues | HTICTHT SI3eeh!
T T GATS STceNaTsheT 6] 6 |

TCTtheh] SISeh! TFaTgehT HATETHT fes T 94w T faaTs 2o aT o Femeh
3T T3] TS | IUTAHT Ro SRl GaT T Sifd Tl AT S13 g U | GaT
TSRS ATl o T4 |

N



ITd Wet JddT ufdelt

THATCUTGs IyeTdehl JUATR

wATlEhel ST HIICUHT [AThHI SISATS H SISl BaUel HIe]
TS T IS TATHRT T SEqRISIITeTd (preservatives) TR SeheHT ]
UEE | TUTEThT TTHHT T[AThaTS THT ST 3 TRE= O SIeherSTR shwg®T gaT TTaT o1
JEERIHT TR TS | ofieh HegAT e e TS Bt Ffers T Famme
W (anti-microbial agent) UshT THIAT TG | T[T shethettar faer fasht g
Rl TS rsreifers gamT e | X afF o Feharer Sifed T fesrsT
TIRIST & UM (glucose5%) ATIERIS g A2 ST & | 37 JeHT e
TTelTheh! S13eTs oo TafqudenT tagiiun gede ar atsfes ufagar (200 ppm of
Aluminum sulphate or Citric acid) 3T T} shleg TRSMHET TRES | YUSK T WwaT
IFTET FTATIIH BTSUIFARTSE (Calcium hypochlorite) AT T 3T=IR TR | GLCA
20 YiaeTd TTHTT ATYHHAT AT TV 20 feuft Sfcommn=r s&t arashaar ufy &
ATt fee TH Jhg T TTaehil G- | R Tt FHTfeushl et Hoh1sH Ii Iggenist
(Glucose), S@W@rﬁ?ﬁﬁﬁﬁﬁ Glﬁ'&l‘l’sf‘e’ (Isothiazolinonic Germicide), PI'ISTE}F 'IFH’ET
(Ctric acid), TGAITH Tethe (Aluminum sulphate) T TTARIT (GLCA) TaITashRYy
WU ITUshT PO |

HICGTHAT HUZTRUT

e TTAThel TR e TSTETUEH @R ST3HT TREs WTHaT hice
TERSHT TeATheh! Fsfesd Tfa=s | Filee TS arash -¥ feuft afeaa™ T
ATIfEreh STEAT o-vo HfaTd §F U6 |

Wy T garst P 1

cATfsewmed 1"
Jftushr  ®  TATHR \/ a0 |
YOToh! Rl HTTIceT T

T R dffas |

fafieeas 2'XR0"X%0”  cleseable W
I FISISHT e ST soTTOM
sferT T TereTs @I URY /
ey T4 (faer T gahenT Q.S)

i
IAT gEIT 3" F WA 3" diameter holes, both ends
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Anonymous 2014: Value Chain Development Plan for Floriculture (Rose and
Gladiolus), Project for Agriculture Commercialization and Trade, Ministry of
Agriculture Development, Government of Nepal.

Anonymous Rose cultivation in Greenhouse Guide http://agrifarming.in/rose-
cultivation information checked on 11/6/2016

Anonymous Rose diseases, Home and Garden Information Center, Clemson
Cooperative  Extension  http://www.clemson.edu/extension/hgic/pests/plant_
pests/flowers/hgic2106.html information checked on 20/6/2016

Anonymous Roses: Insect and mite Pest Beneficial, UCIPM, Statewide integrated
pest management program http://ipm.ucanr.edu/PMG/PESTNOTES/pn7466.
html information checked on 20/6/2016

Anonymous Rose insect and related pests, Home and Garden Information
Center, Clemson CooperativeExtension http://www.clemson.
edu/extension/hgic/pests/plant_pests/flowers/hgic2107.html

Anonymous  http://sperlingnursery.com/plants-and-products/roses/common-
rose-problems/ (for photos)

Floriculture Association of Nepal. 2016. Area of production and trade data of
2014/15 (unpublished).
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