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Abstract

The commercial cultivation and marketing of cut flowers presents
significant opportunities. The market for exotic cut flowers is expanding day
to day. Lilium holds a significant position in cut flower industry and is
recognized as one of the top ten major varieties in the global floriculture
sector. Its cultivation in non-traditional areas needs to be explored to meet
the increasing demand. Hence, different research work has been
undertaken in different places in order to standardize the cultivation of
Lilium in open conditions. However, its cultivation is now being done under
protected structures for better quality and yield. Furthermore, the practice
of protected cultivation makes it possible to grow Lilium in non-traditional
areas. An effort has been made to compile the production techniques
developed for the commercial production of Lilium, such as higher yielding
cultivars, suitable propagation techniques, intercultural operations, insect-
pest disease management and post-harvest technology. These techniques
will be replicated in non-traditional areas after proper validation.
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Introduction

One of the most important genera of landscape plants for pot or bed
planting as well as for cut flowers is Lilium, which belongs to the Liliaceae
family. It is also among the most exquisite and well liked decorative bulbous
plants. The blooms are breathtaking and incredibly alluring in their
appearance, attractiveness and color. The Lilium is a symbol of innocence
and purity in the language of flowers. It is appropriate to refer to Lilium as
the nobleman of the plant kingdom. Because of their variety in color, scent
and adaptability to a broad range of climates, the cultivated genotypes of
the genus Lilium are preferred in the floriculture industry (1). These hybrids,
especially the Asiatic and oriental varieties are becoming more popular in
both landscape and the cut flower business (2). About 50-60 species have
been reported in Asia, 24 in North America and 12 in Europe. It has been
discovered that lilies grow in a range of soil types, including acidic and
alkaline soils, from sea level to elevations of up to 2000 m, but the
production of high-quality cut flowers requires the use of a good growing
medium. Because of their tender, non-tunicated bulbs, lilies need a growing
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medium that is porous, airy, well-drained and rich in
organic matter or humus. The properties of various
substrates have an impact on crop productivity and plant
growth both directly and indirectly (3).

IMPORTANCE OF LILIUM  UNDER
CULTIVATION

PROTECTED

e Climate change has become an increasingly critical
global issue that can no longer be overlooked.

e The primary human-induced contributors are
overpopulation and rapid urbanization, driven by the
unsustainable use of fossil fuels and deforestation for
industrial purposes.

e In controlled environments, crops are protected from
cold, wind, storms, rain and frost. These conditions
lead to higher germination rates, stronger plant
growth and earlier flowering (4) .

e Yields and quality improve, with longer shelf life, while
water usage is optimized, reducing consumption by 40
-50 %.

e Inputs are used more efficiently and the incidence of
pests and diseases in Lilium is reduced.

e Lilium can be cultivated year-round, even in
unfavorable weather conditions, making it suitable for
high-value export crops, boosting revenue and
reducing labour requirements.

e This creates more self-employment opportunities,
particularly for educated youth. Additionally,
manipulating the microclimate and using insect-proof
nets aid in plant breeding to develop new varieties
and produce seeds (5).

SCOPE OF LILIUM PRODUCTION UNDER PROTECTED
CONDITION

Cultivation in a variety of agro climatic zones: Globally,
deserts, arid lands and barren, uncultivated fallow lands
account for the majority of uncultivated land. For the
indigenous population, even a small portion of this area
put under greenhouse cultivation might result in
significant profits. Greenhouses in cities: vegetables and
ornamentals are in high demand year-round as well as
during the off-seasons in cities. Promoting the greenhouse
cultivation of horticulture crops will help to meet this
demand. The majority of lily growers employed
greenhouses and 89 % of survey respondents grew cut
lilies in greenhouses using soil cultures (6). Export of
agricultural products: encouraging the production of
Lilium flowers under protection or in greenhouses will help
satisfy demand abroad. Greenhouses (GH) for plant
propagation: greenhouse technology is being currently
thought of as an appropriate approach for raising
seedlings and cuttings. Greenhouse technology for
biotechnology: Material generated through tissue culture
or for plants to grow in controlled environments, nutrient
film technique is required (7). Greenhouse for rare and
healthful plant cultivation: India is known for its large-
scale cultivation of rare plants, such as orchids and a
diverse range of herbs. The right environmental conditions
for the intensive cultivation of those plants might be

549

provided by the greenhouse (8).
LILIUM DIVISIONS AND VARIETAL WEALTH

It is estimated that lilies have been cultivated for 3000
years and that they first appeared more than 5 million
years ago. There are over 80 species which can be
discovered in gardens across different regions, exhibiting
a range of shapes, sizes and colors in their blooms (9).
Divisions of Lilium (Table 1), Interspecfic hybrids (Fig. 1)
and Groups of Lilium (Table 2). Oriental lilies are
originated from temperate regions and have large bulbs
and larger size, more fragrant flowers with a predominant
pink or white hue. They also have fewer, larger leaves.
Asiatic lilies have a greater quantity of smaller leaves that
are erect and arranged in a spiral pattern atop the stems.
The flowers come in variety of colors and shades and are
odorless. All cultivated lilies nowadays are hybrids of
hybrids. Cultivars of Lilium longiflorum have longer,
clustered flowers with more buds. Prominent cultivars of
Asiatic hybrid Lilium include Vivaldi, Tierango, Alaska
(Pink), Cannes (Salmon), Pavia, Nashville, Nov Cento
(Yellow), Monte Negro (Red), Tresor, Brunello, Lyon,
Orange Matrix (Orange) and Merente, Navona and New
Wave (White). Siberia (white), Sorbonne (pink), Star Gazer
(dark pink), Tropical (dark red), Legend (yellow) and Casa
Blanca are some of the more well-known cultivars of
hybrid Oriental lilies. Fangio (purple), a well-liked LA
hybrid, is doing well in the Eastern regions (Table 1 and 2,
Fig. 1) (10).

ENVIRONMENTAL PARAMETERS

Commercial cultivation of lilies especially in non-
traditional areas requires a controlled environment and so
protected cultivation of lilies are the focus of attention. For
the cultivation of lilies, light is a critical component. If it is
not grown in a shaded area, the plants will continue to be
small. It is advantageous to use a shade net that provides
50-75 % shade (11). The ideal flower production requires
2000-3000 candle feet of light. High light levels as seen
during hot summers, shorten stems, so It is suggested that
cover the crop with 50 % shade nets (12). The winter
season low light levels cause flower abortion and
abscission, but additional or supplemental lighting
improves flower quality, yield and stem strength (13). The
length of the flower stalks does not increase
proportionately with increased light, which degrades the
quality of flowers. Asiatic hybrids thrive in temperatures
between 21 and 22 °C during the day and 14 to 15 °C at
night. It can, however, also grow in temperatures as high
as 25 °C during the day and as low as 8 to 10 °C at night.
The ideal temperature range for oriental hybrids is 20 to 22

Table 1. Division and interspecific hybrids of Lilium.

Asiatic hybrids (Division I),
Turks' Cap hybrids (Division Il),
Lilium candidum hybrids (Division IlI)

DIVISIONS North American Lilium (Division IV)

OF LILIUM
Lilium longiflorum (Division V),

Trumpet Lilium (Division VI),
Oriental Lilium (Division VII)
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Table 2. Most prominent groups of Lilium.
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ASIATIC HYBRIDS

ORIENTAL HYBRIDS

TROPICAL HYBRIDS LONGIFLORUM LILIUM

BLOOM TIME Early summer Mid summer Early summer Spring
FRAGRANT no Yes Yes Yes
MATURE HT 2-3ft 3-4ft 4-6 ft 341t

Red, yellow, orange, Varying shades of .
BLOOM COLOUR pink, dark purple, pink, white, salmon, Wh|tien,kycle’ggw,3rralr;ge, Pink, red, white
white, bicolour lemon yellow pink, red, purp
PLANTING SEASON Spring and fall Spring and fall Early summer Spring and fall
FLOWER FACE Up Out Up Out

INTERSPECIFIC
HYBRIDS

Fig. 1. Interspecific hybrids of Lilium.

°C during the day and 15 to 17 °C at night. It can withstand
temperatures as high as 25 ©°C. However, if the
temperature drops below 15 °C, the foliage will turn yellow
and the buds will drop. The ideal daytime temperature for
Lilium longiflorum hybrids is 24 °C, while the ideal night time
temperature is up to 14 °C (14). An approximate humidity
of 60 to 75 % is necessary to produce high-quality flowers.
Additionally, there must be more carbon dioxide inside the
protected area than outside of roughly 800-1000 parts per
million roughly 2000 parts per million for hybrids of Lilium
longiflorum (15).

LILY PROPAGATION METHODS
Division techniques

The commercial method of vegetative propagation of
Lilium is through bulb propagation. This method of
propagation produces true to type plants but growth is
very slow and crop is more susceptible to viral infections
(16). Simple bulb division or splitting, bulb scaling, bulbils
(small bulbs carried in the leaf axils or small bulbs carried
on the subterranean section of the stem) are examples of
vegetative propagation. Several Lilium species can be
multiplied successfully by scaling, and during this process,
bulb let formation is stimulated by leaf emergence from
the scales (17).

Seeds

It takes longer to grow a mature bulb from seed than it
does through vegetative propagation. It is a technique for
producing a lot of bulblets from a single pod and is applied
in the creation of new varieties (14). Most species and

cultivars that grow from seed require 3 years to flower, but
flowering plants can be generated in the second year (in
case of Lilium longiflorum) or third year (in case of Asiatic)
or the fourth year (in case of Orientals) (18).

Micro Propagation

For the purpose of producing of true-to-type, high-quality
planting material in Lilium, micropropagation is crucial.
For a few years, a huge number of plantlets or bulbs
produced in vitro can be planted in vivo in order to
produce more larger-sized bulbs. It was found that in vitro,
the Lilium LA hybrid cultivar Fangio significantly increased
the amount of greenish calli mass when Murashige and
Skoog Medium incorporated with 1.0 mg/L BAP and 2.0
mg/L 2,4-D was used. In Murashige and Skoog medium
incorporated with BA 2.0 mg/L + NAA 0.5 mg/L, the
heaviest bulblets with average initial weight (365 mg),
most number of shoots, most shoot length (12 cm) and
highest bulblet regeneration (94 %) were obtained (19).
For the cultivation of high-quality Lilium plants in vitro,
Red (R) light was found to enhance stem elongation and
increase the number of leaves in Lilium cultured in vitro,
while Blue (B) light was associated with elevated levels of
sugars and soluble protein contents. Notably, the
treatment with a Red to Blue light ratio of 7:3 proved to be
optimal for photosynthesis.

Bulbs

The primary means of propagating lilies is through bulbs.
Six to eight weeks after the parent bulbs begin to produce
flowers, the small bulbs are removed. Then, depending on
the cultivar, they are kept in a cold house for 6-10 weeks at
2-5 °C to break their dormancy (20). Other workers have
also reported that bulbs able to store at -2 °C for up to a
year, and that a 6 weeks cold storage period at 2’'to 5 'C is
required to break dormancy (14). Bulbs are formed at the
joints where the leaves and stems meet. These bulbs are
harvested from the plants once they reached maturity and
placed in pots or beds. Increased bulb size positively
correlates with increased flowering time. Large bulbs (20
to 22 cm or more) should be used for Oriental hybrid lilies
and bulbs measuring 12 to 14 cm or more are typically
used for Asiatic lilies. The smaller bulb sizes of 12-14 cm for
asiatics and 16-18 cm for orientals are frequently advised
for flower forcing when producing cut flowers (21). Scale is
another way that Lilium spreads. Using this method, large,
disease-free and healthy bulbs are chosen for dormancy.
Similar in structure to a garlic bulb, the Lilium bulb has
multiple scales affixed to its base plate. A tiny piece of the
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base plaque divides the outer and middle scales from the
bulb. Before planting, they are treated for 30 min with a
fungicide such as Bavistin or Carbendazim (1 g) and
Dithane M-45 (2 g) per L of water. Then they are shade
dried for 12 hin a cool area. The scales are then planted in
disease-free mixtures like cocopeat, wood sawdust or
vermiculite after being treated with NAA (500 ppm) and
allowed to dry. Sand or friable clay can also be used. After
applying a fungicide solution to the mixture, it is put into
pots, trays or other flat containers. These scales produce
tiny bulbs in a matter of months, which develop into
flowering bulbs in 3-4 years. Ensuring that the atmosphere
remains moist throughout the process is crucial (22) .

PLANTING LILY BULBS

The best month for planting of Asiatic Lilium was
November (5). As the roots are responsible for absorbing
water and nutrients for first 3 weeks after planting, it is
crucial that the bulbs are sound and have well-formed,
healthy roots before planting. As the shoot breaks off, the
stem immediately above the bulb begins to sprout and are
known as stem roots (23). Water and nutrients will be
supplied to the plant by these stem roots rather than bulb
roots. So, proper growth of the stem roots is essential for
producing high-quality flowers. For winter planting, the
recommended depth is between 10 and 12 cm (12). Deep
planting at 25 c¢cm significantly improved total stem and
root systems, stem diameter, leaf area and flower quality,
specifically, vase life from deep planting were higher when
bulbs were planted 25 cm deep when compared to
planting at 5 cm and 15 cm (4). October through November
is a good time to plant the Asiatic lilies in the Northern
Plains, while March through April is a good time to plant in
the hills. However, in areas like Chhattisgarh, MP and
Bundelkhand, October and November are good months to
plant Lilium provided the bulbs are not be dormant while
planting. Digging the soil to a minimum depth of 40 to 45
c¢m and adding well-decomposed cow dung at a rate of 5
to 10 kg/m? is recommended. The height of the beds
should be between 25 and 30 cm. Planting the bulbs
requires a 15 c¢cm spacing between each bulb, 30 cm
between lines and a 10 to 15 cm depth. Sterilizing the soil
is a must before planting the bulbs. The soil can be
sterilized by applying a formalin solution, covering it with
a polythene sheet and then removing the sheet after a
week and leaving it in place for 15 days to allow the gas to
escape (22). It was optimized 10-12 cm is the standard
planting depth for Lilium bulbs, planting depth varies
according to the size of the bulb. Generally, bulbs should
be planted to the depth of 3 times more than the diameter
of the bulb.

Planting density

Planting densities range from 25 to 60 bulbs/m?
depending on the cultivar, size and season (15). Some of
the commonly used planting distance according to the
bulb size and density are given below in Table 3 (12).

SOIL FERTILIZATION AND NUTRIENT MANAGEMENT
Soil mixture

Cocopeat can be used as growing medium for cultivation
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in polyhouses. For successful flower production, soil
preparation should be done in such a way that the
network of roots can easily establish and make the plants
strong. If necessary, it can also hold food and water. But
there's a chance that bulbs in the ground will rot (24).

Table 3. Optimum bulb size and planting density in Lilium.

Planting distance

Bulb Size (cm) (cm) Number of Bulbs/m?
8-10 15x15 49
10-12 16 x 15 42
12-14 16x 18 36
14-16 16x 18 36

Light and well-drained soil is good. Soil pH between 6.0-
7.0 for Asiatic and Longiflorum hybrids and 5.5 to 6.5 for
oriental hybrids are thought to be the best. Proper
drainage arrangements in the growing mixture are also
crucial for crop growth, as they prevent plant roots from
rotting. Mixing soil with sand, peat or perlite will result in a
good mixture. It is also possible to prepare and use a 2:1:1
mixture of soil, cow dung and sand (22). In cocopeat, the
ideal bulb diameter and stem length were attained.
Recommended media mixture should be combined with
90 g urea, 250 g SSP and 65 g MOP/m? prior to the bulbs
being planted (8). Throughout the crop growth period, 0.2
% of water-soluble fertilizer poly feed (NPK 19:19:19)
should be applied weekly. In contrast, the largest number
of flowers (7 in Siberia; 5.67 in Vespucci), highest stem
weight (266.13 g in Vespucci; 353.91 g in Siberia) were
recorded in cocopeat. The earliest flowering time (154.78
d) and the longest plant height (120.82 cm in the 'Siberia’
variety) were found in peat and pumice (25).

Fertilization schedule

Plants need to be fed in liquid form or with fertilizers that
are released gradually. Being a bulbous crop, Lilium
already contains the majority of its nutrients in the bulb.
Specially, At the first three weeks when rooting occurs, no
extra fertilizer is needed (26). At this point, good root
development is crucial. Applying 12:61:00 at 2 kg/100 m? is
recommended at least 1 week prior to planting. Since this
crop is extremely sensitive to salt, caution should be used
when applying fertilizers. If fertigation is not used, the
following fertilizer doses are applied: 1 kg/100 m?of
calcium nitrate after 3 weeks of planting and 1 kg/100 m?
of potassium nitrate after 6 weeks of planting. Up to 3
weeks prior to harvesting, a top dressing of ammonium
nitrate at a rate of 1 kg/100 m? can be applied if plants are
not robust enough during the growing season (27) (Table 4
(28).

According to a study, after 15 days of planting, foliar
application of Murashige and Skoog macronutrients at
100 mL L*, Murashige and Skoog micronutrients at 10 mL
L and Murashige and Skoog vitamins at 1 mL L** improves
the size and quality of cut flowers in Lilium hybrid.
Alternatively, application of calcium nitrate (Ca- 18.8 %, N-
15.5 %) at 1 kg/100 m?* 3 weeks after planting, potassium
nitrate (13:00:45) at 1 kg/100 m? 6 weeks after planting and
mono ammonium phosphate (12:61:0) at 2 kg/100 m*at
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Table 4. Fertigation dose of Lilium.

FERTIGATION QUANTITY (Mg/M?/WEEK)
DOSES Asiatic Oriental
19:19:19 500 500
Micronutrient 1200 1200
Calcium Nitrate 2500 2500
Potassium Nitrate 2200 2300

least 1 week prior to planting increases yield and flower
quality.

Growth Retardants

The application of growth retardants, specifically
paclobutrazol and cycocel, yielded noteworthy impacts on
the growth, flowering and bulb characteristics of Asiatic
Lilium. Notably, the treatment combination of paclobutrazol
at 60 ppm and cycocel at 200 ppm demonstrated
compelling results. This combination resulted in the
minimum days required for bulb sprouting (17.66 days),
producing the shortest plants (45.18 cm) with a reduced
number of leaves (35.00). Additionally, it exhibited a
shorter duration to color break (48.00 days), anthesis (52
days) and the maximum number of bulbs per plant (3.91),
along with a smaller bulb diameter (6.33 cm) yet boasting
the highest propagation coefficient (3.91). Contrastingly,
the treatment with cycocel at 200 ppm stood out in terms
of maximum flower diameter (15.27 cm), bulb weight
(98.10 g) and scale size (2.03) (29).

Organic and synthetic fertilizer

Application of vermicompost resulted that, better growth
and development as plants had a greater number of
leaves, leaf dry mass, fresh stem and dry weight, stem
height and diameter, root number and length and also an
increased level of gibberellic acid in root tissues.
Vermicompost treatments at suitable levels of 20 % and 30
% had stimulating effects on the number of flowers and
their diameters and caused earliness in flowering. The
result of the present study showed that the use of
vermicompost, particularly, with a 30 % content had
favourable results on growth and development of the
Asiatic Lilium hybrid var. Navona (30). An experiment was
conducted to study the effect of organic manure and
inorganic fertilizer, results indicated that 50 % RDF + FYM
14 t/ ha recorded minimum days to first bud initiation,
days to first floral bud emergence and days to first flower
opening. The same treatment recorded highest number of
bud per plant, number of spike per plant, number of spike
per ha, weight of single bulb, diameter of single bulb,
number of bulb per plants and bulb yield/ha (17). The
flowers with the longest vase life (9 days) were observed
when grown in a substrate comprising 20 % compost
derived from water hyacinth (31).

IRRIGATION

One of the most crucial elements in lily cultivation that
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encourages growth is irrigation. Prior to bulb planting, the
soil is moistened. The bulbs are generously watered after
planting to ensure that the soil properly clings to the roots
and bulbs. It is crucial to maintain a constant moisture
level in the top (30 cm) soil since the stem roots grow
there. However, water stagnation should be avoided. The
amount of water used per day during the dry spell could
reach up to 10 L/m?/day (12). When irrigated with the ultra-
filtration water type as opposed to the effluent filtration
and mixed water treatment, lily cultivars produced the
highest flower yields (kg m?) (32). When UF irrigation was
used instead of other types of water, crops grew
noticeably more flowers per stalk, heavier flowers, longer
and thicker stalks and more buds overall (21). To ensure
optimal flowering, 6-8 L of water/m? should be applied in
the summer and 4-5 L in the winter (33).

Water management

Irrigation should be done first, followed by light irrigation,
before bulb planting in the beds. Moisture should be kept
in the top 30 cm of the soil because the Lilium's stem roots
grow in the upper soil. It should be remembered that
moisture should persist and the water should not
stagnate. To provide irrigation, a drip irrigation system is
installed (34). To prevent rotting, the dripper on the lateral
is positioned 20 cm apart from the plant. It needs to be
kept consistently moist as the top layer grows stem roots.
The amount of water needed in the summer is roughly 6 to
8 L/m?/day, while the amount needed in other seasons is
roughly 4 to 5 L/m?/day. Irrigation is done using rose can
during the first 2 weeks. From the third week onward, drip
irrigation is advised. In addition, the irrigation water's EC
should be less than 0.5 m?/cm and its chlorine content
should be around 200 ppm (15).

LILIUM PLANT CARE AND MAINTENANCE
Staking and supporting tall varieties

Because of their weak roots and straight flower stalks,
Lilium plants require support. When big flower heads get
heavy and the branches can no longer hold their weight,
the need is intensified (35). Twine and bamboo sticks are
utilized as supports. In addition, nets made of nylon or
plastic are employed. The nets' height rises in tandem with
the plants' growth. A nylon net with a width of 4 to 6
inches is utilized (2).

Disease and pest management

The important diseases, pest and disorder their symptoms
and control measures have been presented as below:
(Table 5-7) (22, 36).

HARVESTING LILY FLOWERS
Timing for optimal flower harvest

It is critical for flower growers to understand when and at
what stage to pluck flowers. It takes 90-120 days after
planting for flowers to be ready for harvest (37). The ideal
time to harvest flowers is early morning. The flower stalk is
cut 8-10 cm above the ground as soon as the first bud
begins to exhibit colour (15).

Plant Science Today, ISSN 2348-1900 (online)
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Table 5. Diseases of Lilium.
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Diseases Symptoms

Control Measure

Occurs when bulbs are being
stored. Initially, the decaying
areas are white and as time goes
on, the scales develop fluffy,
bluish green fungus. Plants borne
from these bulbs will grow more
slowly.

Blue mold rot,
Penicillium spp.

The sides and top of the bulb have
brown spots. The bulbs will begin
to decompose. The plants will
grow more slowly and have pale
foliage.

Bulbs and Scale
rot

Lower leaf yellowing that
eventually turns brown, then
orange and finally dark brown

Fusarium patches on the stems.

The leaves will begin to turn
yellow. There will be foliage
wilting. The base of the stem will
turn a dark brown color,
continuing upward. Plant growth
will be slowed down.

Phytophthora

There are dark brown patches on
the foliage. Bud begins to rot and
become malformed. Flowers have

Botrytis elliptica
round, grey and wet spots.

Keeping bulbs at the suggested

temperature and removing the

contaminated scales as soon as
feasible.

Soil drenching with carbendazim at 1
g/ Lordifenoconazoleat 0.5mL /L

Fungicide-based soil disinfection is
necessary. Preserving the humidity
and temperature in the green house as
advised

Disinfection of soil.

The ideal moisture content for soil
requires adequate drainage. keeping
the soil's temperature constant.

It is best to water in the early morning.
Applying fungicides such as vizcaptaf
(2 g) + Bavistin (2 g/L) or Dithane M45

(2g/L)

Table 6. Pest of Lilium.

Table 7. Disorder of Lilium.

Common disorder

Causes

Common pests Control measures

Leaf scorch

Aphids Use Dimethoate (30 EC at 2 mL/L) or
P imidacloprid (17.8 % SL @ 1 mL/L)

Apply 1.5 g/L of wettable sulfur, 0.4 mL/L of Bud blast

abamectin or 2 mL/L of propargite via

spraying.

Applying 25 EC methyl demeton or 30 EC
methyl ester at a rate of 2 mL/L via spraying

Mites

Thrips Puffy foliage

Caused by an excess of nitrate
level and a deficiency of Mn/Al

This is caused by water storage
at the top of the plant, nutrient
competition, varying
carbohydrate levels, low light
intensity and elevated nitrate
levels.

This results from plant stunting
caused by frost damage
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Proper harvesting techniques

To ensure that the flower stems stay fresh for as long as
possible, they should be immediately placed in clean, cold
water after cutting. In order to minimize transpiration and
prolong the freshness of the process, any unnecessary
leaves on the stalk should be removed before putting
them up for sale in the market. Oriental hybrids require 14-
16 weeks from planting to harvest, whereas Asian hybrids
require 8-10 weeks (38). When bunching, 10 cm of foliage is
cut off from the tips of the stems and the flowers are
covered with sleeves. The cut flowers must be kept in cold
water in a cold storage room between 2 and 3 °C as soon
as they are bunching. To extend the vase life of flowers, it
is advised to add 2 % sucrose and 100 ppm GAs; as
preservatives to water. Perforated boxes should be used
for packing to ensure that lily flowers are transported at
the right temperature. For 24 h, they are pulsed with 0.2
mm STS and 10 % sucrose (12). The flower vase life is
greatly increased when a 5 % sucrose solution containing
200 ppm HQS (Hydroxyquinoline Sulfate) is added (39).
The application of SiO, NPs through the foliar method
induced a greater flower shelf life of up to 21.62 % (40).

YIELD AND GRADING

The flower yield ranges between 30 and 40 flower stems/
m?(41). Grading is done based on the length of the stem
and the quantity of buds per stem. High-quality flower
stems free of defects or insect disease outbreaks fetch
highest prices (42).

ECONOMICS

It is possible to plant 27000 Lilium bulbs in a 1000 m?poly
shade net structure. The total cost for 5 years of 2 season
cultivation, including structure, inputs and wages will be
Rs. 7015250. The gross income for this period will be Rs.
13750000, with a net profit of Rs. 6734750. As a result,
Lilium cultivation is very profitable right now. It respectably
draws the attention of the highly educated masses and
undoubtedly will boost prosperity and pride for both the
people and the country (43). The cultivation of Lilium,
yields a substantial benefit-cost ratio of 2.54:1,
establishing it as a highly profitable venture for farmers in
hilly regions (44).

CONSTRAINTS IN PRODUCTION AND MARKETING OF
LILIUM FLOWERS

For most flowers, finding high-quality planting material is
a major challenge; this is especially true for Liliums, since
the bulbs must be imported from the Netherlands. Other
significant obstacles include the fact that Lilium
cultivation is capital-intensive, the lack of technical
understanding in this area and issues with pests and
diseases like botrytis. Because cut flowers are traded on
credit, there are irregular payments and payment defaults
as a result. Flowers are in higher demand and they were
only recently supplied in small quantities to markets that
were far away. Air freight may decline as production and
volume increase. For example, air freight to Kolkata costs
Rs. 28/kg if the shipment weighs more than 500 kg, but
because of small consignments, the traders always have to
pay Rs. 40-42/kg. Lack of specialized, adequate
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transportation facilities (cool chains) frequently forces
growers to use overnight buses to get to Bangalore and
Coimbatore, which provides the least amount of
protection for the quality of their flowers. Between 5 and
10 % of flowers are wasted during the season and up to 35
% during the off-season as a result of challenges faced
during transportation (45).

conclusion

Lilium cultivation is highly recommended for protected
cultivation with controlled environmental parameters like
optimum temperature, humidty, slight and percised
fertigation and cultural practices etc. The market's
preference for a particular color, such as white, should be
taken into consideration when expanding the area under
Lilium flowers and consequently, the supply of high-quality
planting materials through the establishment of public or
private plant material multiplication centers. It would also
be advantageous to train growers in standardized
production, marketing and value addition. Finally,
considering the possibility of opening an auction center in
many cultivating areas would help growers avoid being
completely dependent on a small number of traders. It is
necessary to promote wholesalers to open a model
"Flower boutique" at strategic locations like airports and
commercial districts. An excellent model for advancing
this industry would be to establish Floriculture
Infrastructure Parks (FIP) in various growing regions. In
addition to providing the necessities like water,
refrigeration units and packing houses, this kind of
business also handles the identification of possible
markets, including global markets. Additionally, by
establishing a network of flower distribution outlets to
meet the needs of people across regions and by widely
publicizing the idea of "say it with flowers," e-commerce in
the cut flower trade may become more popular.

Future Prospects

The growing demand for ornamental flowers worldwide
and the adaptability of Lilium in a variety of applications
make Lilium cultivation appear promising. Lilium are still
in high demand in the floral industry due to their
distinctive petal patterns and wide variety of vivid colors,
which helps to fuel a thriving market. Additionally, the
growing popularity of flower gifts and the use of Lilium in a
variety of settings, including festivals and weddings,
increase their economic potential. Because some lily
species are prized for their therapeutic and skincare
qualities, Lilium cultivation is also becoming more popular
in the pharmaceutical and cosmetic sectors. The market
appeal of Lilium is expected to increase as a result of
research and development into breeding techniques to
improve traits like fragrance, longevity and disease
resistance. additionally, the shift towards sustainable and
eco-friendly practices in agriculture aligns well with Lilium
cultivation, which can be adapted to environmentally
friendly methods. The ease of cultivating Liliums, their
adaptability to different climates and the potential for
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year-round production further contribute to the positive
outlook for Lilium cultivation. Overall, the future seems
bright for the Lilium industry, driven by its aesthetic
appeal, diverse applications and adaptability to evolving
market trends.
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