FLORICULTURE

Floriculture is a branch of horticulture that deals with the cultivation, processing and marketing

of ornamental plants as well as landscaping of small or large areas, and maintenance of gardens
so that the surroundings may appear aesthetically pleasant. Floriculture includes annual
(seasonal), biennial and perennial ornamentals, such as cacti and other succulents, bromeliads,
trees, shrubs, climbers, bulbous plants, lawn and ornamental grasses, bamboos, orchids, palms,
cycads, foliage, bedding, pot and house plants, cut and loose flowers, fillers, ferns, seed and bulb
production of ornamentals, dried flowers or plant parts, and other value-added products, such as
extraction of essential oils, edible pigments, and their marketing as well as making and
maintenance of gardens.

The Floriculture Industry in India comprises flower production and trade of flowers, nursery and
potted plants, seeds and bulbs, nursery, plant rental services, propagation through tissue culture
and essential oils extraction.

Importance and uses of floriculture

Floriculture is one of the most potential components of the Horticulture Industry, being
important from aesthetic, social and economic points of view. It has the potential for generating
employment opportunities round-the-year and earning foreign exchange. In many countries,
different floricultural value-added products are the main export items from the agriculture sector.
Let us now look at the importance and uses of commercial floriculture.

Present status of floriculture in India

Due to change in lifestyles and increase in the per capita income of people, the demand for
floriculture has increased substantially. At present, it has become one of the profit-making trades
because of constant rise in the demand of flowers and its products.

* As per the National Horticultural Database, the major flower producing States are Tamil Nadu,
Karnataka, Andhra Pradesh, West Bengal Maharashtra, Madhya Pradesh, Gujarat and Haryana.

» The various fields of revenue generation in floriculture includes cut flower production, loose
flower production, dry flower, nursery, potted plants, seed industry, extraction of essential oils
and value-added products.

* Several seed companies have established production units in major flower growing States to
meet the demand of flower seeds.

» Seasonal flowers and seed production is an established business in Punjab, Karnataka and
Maharashtra.

* The Government of India has set up six agri-export zones for floriculture in Maharashtra,
Sikkim, Tamil Nadu (two zones), Uttarakhand and Karnataka.



* The United States, Germany, the United Kingdom, the Netherlands and the United Arab
Emirates are the major countries, which import floricultural produce to India. The Agricultural
and Processed Food Products Export Development Authority is responsible for the export,
promotion and development of floriculture in India.

Prospects of floriculture in India

Since time immemorial, India has a tradition of growing flowers. In our country, it is considered
as a high growth industry. Export-oriented flower production has increased due to the
government’s policies. The scopes of floriculture in India are as follows:

* The opportunities for floriculture are increasing due to various uses of flowers in aesthetic
sense, urbanisation and substantially increased purchasing power of people.

* The demand for floricultural plants and their produce, such as bouquet, garland, veni and value-
added products like dry flowers and potpourris is increasing by the day. They are required in
various functions and celebrations.

« Strategically and geographically, our country is well located between major flower markets,
i.e., Europe and East Asia.

* The diverse agro-climatic conditions in the country enable the growth of all type of flowers in
one season or the other.

 Landscaping has become an integral component of urban horticulture, which apart from adding
aesthetic value to a place, protects the environment, reduces air and noise pollution, and
promotes ecotourism.

» Lawn establishment and maintenance, a lucrative enterprise, has become an integral part of
landscaping. It requires skilled, as well as, unskilled human resources.

* In light of climate change, the scope of turf or lawn grasses, vertical gardening, roof gardening,
etc., isonrise.

* Increasing industrialisation and depleting agricultural land have opened avenues for production
and marketing of potted plants. These have also opened avenues for plant rentals for interior
decoration in hotels, corporate houses, etc.

* The Nursery Industry is coming up as a flourishing enterprise, giving high returns. There is a
demand for high quality flower seeds, including F1 hybrids.

Cut flowers
Cut flowers are flowers or flower buds (often with some stem and leaf) that have been cut from

the plant bearing it. It is usually removed from the plant for decorative use. Typical uses are
in vase displays, wreaths and garlands. Many gardeners harvest their own cut flowers from
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domestic gardens, but there is a significant floral industry for cut flowers in most countries. The
plants cropped vary by climate, culture and the level of wealth locally. Often the plants are raised
specifically for the purpose, in field or glasshouse growing conditions. Cut flowers can also be
harvested from the wild.

These flowers are harvested with stalk, especially for arrangement in vases, and are lasting.
These constitute a major share of the total world trade in floricultural products. Important cut
flower crops are rose, carnation, chrysanthemum, orchid, gerbera, lilium, anthurium, gladiolus,
narcissus, bird of paradise, heliconia, anemone, ranunculus, tulip, calla lily, etc. Cut flowers are
used in the preparation of bouquets and floral baskets as corsages, flower arrangements and for
decoration purposes.

Cut flowers lack roots, root-supplied hormones and dissolved materials becomes no longer
available to them. Transpiration continues unabated, water moves upwards from the cut end and
allows air to enter the vascular system. This makes it difficult to reestablish the supply of water
to leaves and flowers. Additionally, when water uptakeis established, dissolved
materials, microbes and particulate matter carried into the vascular system restrict the flow of
water and shorten postharvest life.

The vase-life of cut flower is, above all, dependent on water balance, which is affected by the
water uptake by the flower, water transport through the stem and transpiration.

Freshly cut flower spikes of most cultivars will have a vase life of about 1 week in tap water or
distilled water. When the best combination of flower preservatives is used, vase life can be
increased two or three times.

Harvesting and Handling Cut Flowers

Many farmers and gardeners grow cut flowers for retail garden centers, roadside stands, farmers
markets and farm. Proper harvesting and care of flowers after harvest are important to maximize
the vase life and ensure a high quality product. Below are some tips for proper harvest and care
of cut flowers.

Maximizing the vase life of cut flowers is dependent on pre-harvest procedures too. Long before
harvest, plant cultivar selection should be considered for postharvest longevity to provide the
best possible cultivars for cutting.

The weather conditions and plant environment also affects the postharvest longevity. For
example, heavy rainfall can splash soil onto plant stems causing a greater risk for microbial
contamination and blocked stems after harvest. It is also important that plants are not water-
stress prior to harvesting flowers. Plants should be healthy and properly watered before cutting
flowers so that the cell walls are turgid.

Flower Maturity Stage to Harvest

It is important to know the optimum stage of harvesting for each plant species to ensure the
quality of flowers after harvest. For maximum vase life of cut flowers, harvest flowers daily at
their proper stage of development. Harvesting too early or too late significantly reduces the vase
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life of the flowers. If harvested after the optimum stage, the developing flowers use the
carbohydrates that will be used for the development of smaller flower buds, thus, slowing down
the growth of other flowers.

Each plant species has a minimum harvest maturity stage in which flowers can be harvested
without affecting their postharvest quality. Flowers of some plant species can be harvested at the
bud stage with no reduction in quality and vase life. For other plant species, disorders such as
bent neck, improper development of pigmentation, or abnormal opening of the buds can result
when flowers are harvested when they are too immature. If flowers are to be stored or shipped
long distances, then they are usually harvested at an earlier stage.

Prior to harvesting

e Plants should be healthy and turgid.

e White plastic buckets and cutting tools (knives or shears) should be cleaned and
sanitized. Avoid stacking buckets if the outside is not as clean as the inside.

e Cutting tools should be sharp. Dull cutting tools can result in crushed stems that reduces
water uptake.

e Buckets should be cleaned and disinfected regularly. Dirt harbors bacteria which clogs
the stems of cut flowers. Wash buckets thoroughly using a low-suds biodegradable
detergent, rinse in clean water, and give a final rinse with a solution containing 1 ml (0.2
tsp) Clorox (5% hypochlorite) per liter of water, preferably every time the bucket is used.
Note that dirt can be easily seen in white buckets vs dark colored buckets.

e All buckets for harvesting should contain clean water.

Many growers also add a biocide to the water. Biocides are chemicals that prevent the growth of
bacteria, yeasts fungi and other microorganisms and are commercially available. Microorganisms
and the substances that they produce can plug the xylem (water conducting tissue) of the plant,
thus blocking the uptake of water. Researchers have shown that there is a strong inverse
relationship between the number of microbes in the water and the longevity of cut flowers.

Common biocides are calcium or sodium hypochlorite (bleach), aluminium sulphate, and salts of
8-hydroxyquinoline. Regular household bleach is very short-lived (+/- 4 hours) compared to
commercially available slow-release chlorine tablets (about 2-3 days). Many growers use slow
release chlorine tablets (Dichloro-s-Triazinetrione Hydrated) in the water at time of harvest. It is
important to follow the company’s recommendation for the correct dilution rate of the biocide
for the specific flowers.

In addition to biocides, the pH of the water should be acidified to 3.0 — 5.5 as researchers have
demonstrated that flowers absorb more water in acidic solutions than those at higher pH levels.
Chemicals such as citric acid, 8- hydroxyquinoline citrate, or aluminum sulfate are generally
used to lower the pH of the water. The amount of chemical needed will depend on the alkalinity
of the water. Alkalinity is a measurement of the amount of calcium and magnesium carbonates in
the water. Water with high alkalinity is highly buffered and will require more chemicals to lower
the pH. The pH and the alkalinity of the water source should be analyzed to determine the proper
amount of chemical needed to lower the pH to the desirable level. Water testing can be done
through a public or private laboratory. High levels of sodium (Na), fluoride (F) or sulfate (SO4)
can be toxic. Avoid using chemical water softeners in any stage of cut flower storage.



Organic Flower Post Harvest Care

Biocides and preservatives are generally not approved for certified organic production. Organic
growers are advised to check with their certifying agent. It is important that certified organic
flower growers practice excellent sanitation and harvest at the proper stage of development to
ensure maximum vase life for flowers.

Harvesting

Harvest in the morning or evening.

Remove foliage on stems that will be below water.

Slant cuts will keep stems from lying flat on the bucket bottom and increase water uptake.
Never lay flowers on the ground or dirty surface.

Disinfect cutting tools frequently, or at least 2 times each day.

Grade and bunch flowers immediately after harvest.

Bring flowers into the shade and place in clean buckets of clean warm water (acidified) and a
biocide.

Avoid over-filing containers with flowers

Flowers should be harvested in the morning (after dew has dried) or evening, not during the heat
of the day. Ideally, flowers should be harvested in the morning when temperatures are low and
plant water content is high. Make cuts to the plant to obtain long, sturdy stems. Remove the
foliage on the stems that will be below the water which will decay and encourage bacterial
growth. Some flowers such as sunflowers benefit from removal of most or all of their foliage.
Also, for some flowers, side shoots on the main stem are often removed at the time of harvest.
Stems can be cut on a slant or straight (square). Slant cuts will keep stems from lying flat on the
bucket bottom and increase water uptake.

Flowers are often graded and bunched immediately after harvest and before placing them in
water. This practice reduces handling steps and minimizes mechanical damages that often occur
on the flowers and leaves. If grading and bunching cannot be done immediately, then flowers
should be placed in clean buckets containing clean warm water (acidified) and a biocide. Warm,
acidic water reduces air bubbles. Avoid over-filling the containers with flowers to prevent
bruising and tangling. The depth of the water in the buckets should be deep enough to cover the
bottoms of the stems, usually 1-6 inches depending on the size of the stems and buckets.

During harvest, some growers place buckets at the end of the rows where they place flowers as
they cut. Flowers should never be placed directly on the ground or laid on dirty surfaces where
they can collect dirt and contaminate the stems and buckets. Flowers and foliage stems should
always be kept clean. In addition to clean buckets, cutting tools should be regularly disinfected.
Some growers place a bucket containing disinfectant solution and clippers at the end of the row
to encourage harvesters to easily exchange used tools for clean ones as they finish a row.



It is best to harvest small quantities at time and bring them into a cool area and place them into
the prepared buckets. Buckets placed under portable tents or patio umbrellas work well to create
shady areas and reduce heat in the field. A shady area lowers the temperature, reduces water loss
and respiration rate of the flowers, and therefore increases the postharvest life and quality of the
flowers.

After Harvest Care

Move flowers to a cool area.
Recut stems under water.
Place flower in solutions depending on the need of the flowers.

After harvesting, flowers are then moved to a cool area where stems can be recut and placed in
solutions depending on the specific need of the flowers. Once harvested, flowers continue to
transpire and will wilt rapidly. Most flowers will fully recover from wilting if recut and placed in
a warm, rehydration solution. Stems are recut by removing about an inch of the end of stems
under water prior to placing them in their solution. This helps prevent air bubbles in the water
conducting tissue. Air bubbles reduce the uptake of solutions.

Always treat flowers before they are sleeved to hasten uptake into the stem.

Importance of Cool Temperatures and High Relative Humidity

Proper temperature management is an important factor for maintaining the quality and vase life
of cut flowers. As storage temperatures increase, respiration and water loss increases and wilting
occurs. It is important to cool harvested flowers to remove field heat.

For convenience only, flowers to be sold on that same day can be placed outdoors. Those
intended for market at another time should be moved to a cooler as soon as possible with
temperatures as close to 33F (most flowers), 41-43F (some flowers such as zinnias and gerberas)
or 50F (chilling sensitive flowers) in order to best preserve quality. The best practice is to harvest
flowers at their optimum stage and store them at the lowest possible temperature you can provide
without causing freezing or chilling injury.

For sales in retail garden centers and farm stands, all handling and sales should be conducted
in a shady area (as cool as possible).

Generally, the lower the temperatures, the longer the flowers last. Most flowers will retain their
quality if stored at temperatures near the freezing point (33F). Others, such as those originating
from subtropical and tropical regions, develop chilling injury if stored at temperatures below
50F. Symptoms vary depending on plant species and may include darkening or water-soaking of
the petals and death of flowers. Flowers such as anthurium, bird-of-paradise, heliconia, certain
orchids, as well as others that are susceptible to chilling injury are best stored at temperatures
above 50F.

Relative Humidity is another factor that affects uptake of solution. There were several
recommendations in the literature for suggested relative humidity ranging from 75% to 99%.
High relative humidity reduces transpiration and keeps flowers from drying out.



Water Quality, Hydrating Solutions

Buckets and water used for cut flowers should be clean, buckets disinfected regularly and
biocides (unless organic) be added to the solution. Replace the solution often to avoid allowing
the solution to become cloudy, which indicates of the presence of high counts of microbes. Dirty
water contains bacteria that will prevent uptake of water.

Another important factor is the specific ions contained in the water. Water quality that is good
for human consumption may not be good for cut flowers. For example, fluoride in fluoridated
municipal water is very toxic to flowers such as gerbera, gladiolus, and freesia and significantly
reduces the vase life of these flowers. Water softeners and water containing high levels of
sodium and iron are also toxic to some flowers and should not be used.

Supplying Food

Once harvested, cut flowers are typically placed in a low light or dark environment where
photosynthesis is at a minimum. In addition to clean, acidified water with a biocide, a continuous
supply of food (sugars) is needed by some flowers for maximum postharvest life of the cut
flowers. Water and the addition of preservatives to the solution will result in the best
performance of many flowers. Numerous brands and mixtures of floral preservatives and flower
care products are commercially available and each is formulated for a different purpose. The
basic types of flower care products include:

Hydration solutions
Holding Solutions
Anti-ethylene treatments
Specialized care solutions

Hydrating solutions: After harvest, hydrating solutions are used to facilitate water uptake and
restore the turgor of wilted flowers. Hydrating solutions are usually warm water with a biocide
(such as slow release chlorine tablets), acidified to pH 3.5 to 5.0 with citric acid and include a
wetting agent. Hydrating solutions are used immediately after harvest and are usually used for a
short time, for example four hours. Some growers use hydrating solutions in the field to help
prevent flowers from wilting and to restore wilted flowers. Examples of wilt sensitive flowers
include veronica, asters and zinnias.

Holding solutions: In addition to a biocide and acidified water, holding solutions also contain a
carbohydrate source (sugar) to encourage bud opening and flower longevity. Holding solutions
are usually used after the hydrating solution for several hours for up to two days.

Depending on the intended use of the preservative, the concentration of each ingredient may
vary. For example, a preservative formulated for hard water will contain more citric acid or other
acidifiers than the general purpose formula. Many, but not all cut flowers benefit from a solution
containing 1 to 2% of sugars and a dilute biocide.

Vase solutions: (also call flower preservatives) often contain higher concentrations of
carbohydrates than holding solutions and are used by the consumer.



If no commercial preservative is added to the water, it is at least necessary to use clean buckets
and clean water.

The next level of improving postharvest care would be to include a biocide such as a solution of
50 ppm bleach (mix three quarter teaspoon of bleach to 1 gallon of water) or preferable slow
release chlorine tablets and an acidifier to acidify the water to pH 3.5 to 5.0. Always test the
solution on a few stems before placing all flowers in the bleach solution, as some species
develop phytotoxicity from the treatment.

Examples of Flowers in Postharvest Solutions

Flowers vary in their need for postharvest solutions. For example research at North Carolina
State University (NCSU) showed that Eucomois ‘Sparkling Burgandy’ had the longest vase life,
up to 43 days in just plain water. The vase life was reduced to 34 days when using holding
preservatives; and the use of hydration solution resulted in a reduced vase life of 19 days; and the
use of both hydration and holding solutions resulted in the shortest vase life of 11 days.

Of 14 cultivars of sunflowers tested, most had a vase life using floral preservatives of 8-11 days.
The cultivars ‘Sunny’, ‘Terra Cotta’ and ‘Sunbright’ lasted 14 days. Sunflowers ‘Solara’,
Sunrich Orange’ and ‘Premium Lemon’ had vase lifes of 10-12 days when stems were first
placed in hydrating solution, then holding solution.

The vase life for Hydrangea ‘Limelight’ averaged 11 days, minimum vase life was six days.
Treatments did not make a difference in the study.

Lysianthus ‘ABC Lavender’ treated with both hydrator and holding solution had the longest vase
life of 14-16 days and shortest vase life occurred with stems treated only with water (vase life 5
days) and seven days when a preservative was used.

Ethylene

Ethylene, an odorless and colorless gas, is a natural plant growth hormone that affects many
physiological processes ranging from seed germination to senescence of plants. Flowers generate
ethylene as part of the normal aging process. Ethylene is also produced by ripening fruits and
vegetables, exhaust fumes, industrial smoke, tobacco smoke and micro-organisms. To maximize
vase life of flowers, it is important avoid storing flowers with fruits and vegetables.

Certain cut flowers are very sensitive to ethylene and very small amounts (levels as low as
twenty parts per billion) can be very harmful. This level of ethylene is common in supermarkets
and in the atmosphere of large cities. Responses to exogenous ethylene vary with species, and
include abscission, abnormal development of the flower buds, failure of the buds to open and
death of the flowers.

Common ethylene sensitive flowers are delphinium, Asiatic lilies, snapdragons, aconitum and
sweet peas.



Maintaining Straight Stems

Flower stems naturally bend away from gravity and this phenomenon is called geotropism.
Flowers such as gladiolus, snapdragon, gerbera, tulip, and anemone bend upward when placed
horizontally. This bending of the stem away from gravity results in curved stems when they are
later placed in a vertical position. These flowers should be handled upright whenever possible.

Mechanical Damage

Mechanical damage to the leaves and flowers reduces the aesthetic value of the flowers and
bruised petals and leaves are more prone to infection with disease organisms and ethylene
production. The quality of cut flowers is best maintained with gentle and minimal handling.

Botrytis

Cut flowers are susceptible to the fungus disease botrytis, which will cause flowers to turn black
and decay. Botrytis has ranges of temperature and relative humidity that are necessary for spore
germination, infection and disease development. Spore germination and infection depends on a
film of moisture for 8 to 12 hours, relative humidity of 93% or greater, and temperatures between
55-65F with colonization of plant tissues occurring at temperatures up to 70F.

Management: Botrytis can be managed by proper environmental management. To prevent
botrytis, avoid harvesting and storing wet flowers. Also, avoid moving flowers directly from cool
to warm rooms which results in water droplets forming (condensation) on flowers, leaves and
stems. Maintain dry floors in areas where flowers are processed. Do not dump buckets of water
or hose down floors. Wet floors will increase relative humidity and increase the risk for botrytis
infection.
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