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Editorial

It is great pleasure to present our 13" edition of floriculture souvenir magazine
published by Floriculture Association Nepal (FAN) on the auspicious occasion of
Floriculture Trade Fair 2009 (Chaf.tm 12 -16th, 2065BC) (March 25-29",2009)
organized by FAN.

Traditional floriculture in Nepal is gradually turning to a modern lucrative business
since early nineties. Entrepreneurs' enthusiasm and investment in this sector has
been growing spontaneously with the encouragement received from the domestic
as well as foreign markets. It is very encouraging to know that Nepalese cut flowers
have been reaching foreign consumers since last year and the demand is growing.
However, challenges and obstacles are still standing as a big wall in frort of us.
Hence it's our small effort to publish souvenir every year to bridge up the growers,
entrepreneurs with the information, knowledge and ideas that are relevant to tackle
with the problems and constraints and make success to run together in the line of

global development path.

In this issue, we have incorporated more information regarding What is the buying
behavior of Nepalese Consumers on cut flowers or its products?, Commercial
Nursery Practices for horticulture plants under protected condition, causes of
abnormal physiological on ornamental pfanrs cut flower post harvest handling
practice in Nepal etc. In fact, the articles are not only concentrated to the entrepreneurs
but also-to the related institutions, researchers, government and non governmental
organizations. This would help to tie up the floriculture with these sectors and
ultimately flourish floriculture business throughout the country through combined
and organized efforts.

We would like to thank all the contributors of the articles, advertisers and the
organizations who gave us support to bring out this issue. We hope to have continued
support so that we can bring out and can present more informative and helpful
magazines in the days to come. At last, any constructive suggestions concerning

the improvement of this magazine will be gratefully acknowledged.
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What is the buying behavior of Nepalese
consumers on cut flowers or its products?

*E. Shrestha, *J.B. Tamang, *L. N, Gaire and **U. K. Pun
*Floriculture Association of Nepal, Teku, Kathmandu
** Himalayan Flora Enterprises, Hattiban, Lalitpur

Email: umedpun@gmail.com

Introduction:

Floriculture business in Nepal is an
increasing trend ever since this business
was first studied in1994. This statement is
supported by the fact that there is addition
of new products (cut flowers) each year in
the local market associated with opening. of
new florist shops in the neighborhood and
new wholesale centers. Recently, cut flowers
are also exported from Nepal which is a
great achievement of this sector. It is good
to learn that cut flowers from Nepal are
exported to some of the stringiest market of
the world where quality is the name of the
game.

The consumption of cut flowers or
bouquet (cut flower and cut foliage product)
has made a giant leap when compared with
the consumption pattern in the early 1990s.

Those were the days when cut flower
bouquets were rare even in parties of the
elites. However, today in a matter of about
15 years, people attending parties without
a basket full of flowers or a bouquet is
becoming rare. While in the early 1990s
there was only few florist shops, today there
are more than 60 florist shops scattered all
over the valley with more concentration in
Kathmandu plaza area and Tripurshor area.

In a recent survey on consumer behavior
of cut flowers and flower products very
interesting data has been gathered. This
information could play vital role in building

future strategy for development of floriculture
business in this country.

What Nepalese consumers say?

(i) Buying bahavior:

Nepalese flower consumers are across
all the age groups (teens, youths, middle
aged and old aged) (Table 1). All the
consumers buy cut flowers for gifting purpose
and buying decision is mainly associated
by the colour of flowers and its longevity.
However, there is difference in the most
preferred cut flower based on age. Whilst
the middle and old age population prefer
Gladiolus (the first cut flower introduced in
Nepal during late 1980s) the new generation
(teens and youth) prefers Rose (introduced
during 1996-97), the next preferred cut
flowers being vice versa in each age group.
The most interesting and motivating fact is
that all the agé group populations are
spending more each year in buying cut
flowers. On the basis of buying behavior,
two categories have been identified (loose
form buyer and bouquet buyer). The former
is a regular buyer and buys for home
decoration whereas the latter is mostly
occasional buyer and does so for gifting
purpose. For these groups, the most
preferred cut flower is Gladiolus and that
could be because most of the populations
in this category are between middie to old
age group whose most preferred cut flower
is Gladiolus.

| 1]
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(ii) Consumers’ perception over the price
and current market location:

The Nepalese consumer across age
groups and buying behavior overwhelming
feels that the current prices of cut flowers
are reasonable (Table 2). However, location
of florist shop seems to be quite inconvenient
and therefore all the surveyed population
felt that it should be located in a supermarket.
Currently, florist shop is located in only 1-2
supermarkets while the vast majority of
florists are located in Kathmandu Plaza and
Tripuresor of Kathmandu district. These
two places are located in a very busy traffic
area and are often inconvenient to park and
shop.

(iii) Consumer’s acquaintance on post-

harvest related matters:

Older Nepalese consumers were more
knowledgeable than their younger counter
parts with regards to vase life of cut flowers
(Table 3). However, knowledge in specific
keeping systems of cut flowers was poor
but was identical between the age groups.

In contrast, loose cut flower buyers had
more knowledge on vase life of cut flowers
and their benefits than the bouquet buyer
(table 4) but neither of the flower buyer
applied post-harvest treatment. It is apparent
from this data that loose cut flower buyer
who are regular buyer of cut flowers needs
to be increased in the near future for rapid
floriculture development in this country.

Conclusion:

a. The main purpose of buying flowers in
Nepal is for gifting purpose and therefore
florist needs to understand this and
modify their product to compete with
other gift items such as cards,
chocolates, perfumes etc.

b. Buying decision of cut flower mainly
depends on colour and longevity of
flowers and therefore growers and
retailers needs to give due attention to
this factors.

c. Appropriate location is important for any
business and florist shop is not an
exception. Majority of the surveyed
population prefer florist shop in a
supermarket where people visit on a
regular basis for other items of daily
needs.

d. Flower sale in Nepal is occasion based
and therefore special efforts should be
made to encourage loose cut flower
buyer (regular buyer) in addition to
bouquet buyer (very occasional buyer).

e. Consumer knowledge of post-harvest
handling of cut flower is limited.
Awareness campaign should be done
to teach consumers the benefit of post-
harvest treatments.

Acknowledgement:

Special thanks to Ministry of Agriculture and
Cooperatives, Government of Nepal for
financial support for this study.
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Table 1: Consumer's buying behavior

la. Consumers (Age-wise)
Consumer's :::;ipnogsi :: :nwu Lbnucti‘:fg Preference over the cut-flowers Current buying trend
group flower thle:r flow_re_r 1st 2nd 3rd 4" Increasing | Declining {Stable
Ibuying decision
Teen-aged Gifting  [Color & longevity] Rose Gladiolus | Carnatian Gerbera 95% 0% 5%
Youth Gifting  |Color & longevity] Rose Gladiolus | Cymbidium Gerbera 100% 0% 0%
Orchid
Middle-aged Gifting  |Color & longevity| Gladiolus Rose Carnation Chrysan- 80% 0% 20%
themum
Old-aged Gifting  |Color & longevity| Gladiolus Rose Carnation | Cymbidium 90% 0% 10%
Qrchid
b. Consumers (In terms of buying behavior)
Loose form Room Availability & | Gladiolus Rose Carnation | Cymbidium 90% 0% 10%
buyer decoration & longevity Qrchid
celebration
Bougquet buyer|  Gifting Preferable item | Gladiolus Rose Carnation Gerbera 100% 0% 0%
& color
combination
Table 2: Consumers’ Perception over the Price & Current Market Location
Age-wise
Consumer's group Perception over the price Right place (according to consumers’ view)
Teen-aged Reasonable Supermarket
Youth Reasonable Supermarket
Middle-aged Reasonable Supermarket
Old-aged Reasonable Supermarket
In terms of buying behavior
Loose form buyer | Reasonable [ Supermarket
Bougquet buyer (Occasional buyer) | Reasonable | Supermarket

Table 3: Consumer's acquaintance on post-harvest related matters (in terms of buying behavior)

Acguaintance on vase-life | Acquaintance on post-harvest | Application of post-harvest
Consumer's group of cut-flowars troatment & their benefits treatment
Knowledge Ignorant Know ledged Ilgnorant Know ledged Ignorant
Loose form buyer 60% 40% 90% 10% 0% 100
Bougquet buyer 40% 60% 20% 80% % 100%
(Occasional buyer) ™

Table 4: Consumer's acquaintance on post-harvest related matters {Age-wise)

i Knowiedge on vase-life of cul-flowers Knowledge on specific keeping system
Consumer's group Ered iedgg‘c! lgnorant know re{?ged e p;g;?or;m
Teen-agad 505 50%: 35% B5%
Yaouth 33% B7% 40% B0%
Middle-aged 55% 45%; 50% 50%
QOld-aged 650% 40% 40% 50%
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Commercial Nursery Practices for Horticultural
Plants Under Protected Condition

Anil Kumar Acharya
Narayan Kafle
Students: M.Sc. Horticulture

Institute of Agriculture and Animal Science, Rampur, Chitwan

Introduction

Commercial Nursery is a place where
seedling, saplings or any other planting
materials are raised and sold out for
transplanting in fields, gardens and orchards.
Protected Cultivation refers to any means
applied to protect crop plants against biotic
and abiotic stress. Setting up a nursery is
a long term venture and requires careful
planning and expertise, because mistake
committed initially cannot be rectified easily
and may adversely affect the return from
the investment. Thus, one should give utmost
attention and care when a nursery is to be
established. The commercial nursery is
mainly concerned with economic return from

the investment and therefore, very expensive °

nursery practices are avoided. The quality
of the products is some what reduced. In
urban nursery, the labour charges, transport
cost etc. is very high, but these costs are
compensated by the higher price of product
and quality of the sale.

Now-a-days protected nursery for
horticultural crops has become a full fledged
industry in several developed countries like
israel, Japan, Spain, Netherlands, and USA
efc. The high-tech production of horticultural
crops under protected condition is the recent
development in the field. Protected cultivation
is one of the high technologies which is
modern, less environment dependent, capital
intensive, and has capacity not only to
increase the productivity by many fold but
also it improve the quality of horticultural

crops markedly. There is tremendous
development has taken place in the last
decades in the field of protected cultivation.
Day by day the cultivable land is becoming
scarce due to the pressure of population,
rapid urbanization, and industrialization.
Therefore it is necessary to increase the
productivity of horticultural crops. It is proved

- that the protected cultivation increases the

yield many fold along with better quality of
product by providing the optimum
environmental condition. Nowadays this
technology is becoming very popular among
progressive farmer, youngsters, and
educated unemployed entrepreneurs. In
many European countries, USA, Japan,
China, Israel, Morocco, Turkey, etc where
climate prevents or reduces the choice for
year round production, horticultural crops
especially vegetables and flowers are being
produced in protected environments.
Greenhouse being the most efficient means
to overcome climatic diversity, greenhouse
production of crops makes the use of recent
advances in technology to control the
environment for maximizing crop productivity
per unit area and increasing the quality of
horticultural crops (Garnaud, 1938).

Nepal being a country with diverse and
extreme agro-climatic condition, the
protected horticultural crop production
technology can be utilized for year round
and off season production of horticuitural
crops, production of virus free high quality
seedlings, quality hybrid seed production

| 4 |
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and as a tool for disease resistance breeding
program (HDD, 2000).

Prerequisite for commercial nursery
management

Site selection

An important bearing on the success of
commercial nursery in a particular locality
is that it should be located near city or town,
on a metallic road, near railway station etc.
so that it is easily accessible and the
customer can visit if conveniently. Since a
large number of plants can be propagated
in a small area, propagation nurseries do
not necessarily require large acreages.
Plants can be propagated in outdoor beds,
propagation frames, various types of
greenhouse structures, and tissue culture
labs. In addition to the growing areas, space
for soil preparation, potting and shipping will
be needed. An adequate, clean, pest-free
water source must be available. Propagation
in outdoor beds will require a well-drained,
loose soil that is well aerated. The site should
have good air circulation and a slightly
sloping topography for excess water runoff.
Frost pockets and windy locations should
be avoided. Qutdoor beds will require winter
protection in cold areas. Artificial soil mixes
are generally used for propagation in frames
and greenhouse structures, making the type
of native soil present less important. A fairly
level location should be selected for these
structures. Greenhouses should be built in
an east-west orientation and ventilation will
be essential. For the establishment of mother
plants and successful nursery, both soil and
sub soil should be suitable and the pH must
be in the optimum range (6.5-8 .5) (
Armstrong, 2002).

Progeny trees or mother plants
The bud stick or grafted wood should always

be taken from healthy and true to type
progeny trees free from virus, disease, and
insect-pests. So, there should be mother
stock block in the nursery. The past history,
performance, and quality of these trees
must be known.

Trained gardener/Skilled labour

The orchardists, who want to take up
commercial nursery production work, should
be well conversant with the different
propagation technique and other nursery
operation. They should have trained
gardener /grafters who could perform this
operation with good success. It is reported
that 80% success of any commercial nursery
depend upon the trained gardener or labour.
Labor requirements for propagation
nurseries are very high. In addition, there
are peak periods in production when labor
demands are even more intensive. Trained
labor is required for all aspects of production
and harvest.

Production methods and plant selection
Under the proper environmental and
management conditions, as many as three
crops of woody ornams=ntals can be
propagated annually in the same production
space. Plants can be propagated by seeds,
cuttings, grafting, plant division and tissue
culture. The method employed will depend
on the plant species; however, the most
common means is by cuttings. Most
propagation nurseries grow a variety of
plants with known high market demand;
others may specialize. Some specialty
nurseries propagate native plants or
uncommon cultivated plants. This type of
specialized production can serve niche
markets and is especially well-suited for the
small grower.

Methods of weed control can include a

| 5|
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combination of hand weeding, mowing,
mechanical cultivation, mulching, ground
cloth, and chemical methods. Insect and
disease management requires IPM
strategies, such as planting resistant
cultivars, scouting, and employing best
management practices. Some cuttings can
be ready to sell as liners in 10 to 12 weeks.
Plants can be sold bare-root, in flats, or in
plastic pots.

Other physical facilities

The production of cuttings will require an
intermittent mist system, regardless of
whether production is cutdoors or in a closed
greenhouse. Bottom heat will be necessary
for fall and winter propagation. A tissue
culture lab will require a facility equipped
with refrigeration, some type of sterilizer,
incubators, and accurate scales for weighing
chemicals, glassware, and pre-packaged
culture media. The lab should be equipped
with well- trained, experienced personnel.

Preparing nursery plants for winter

It usually requires more than one season to
produce marketable woody nursery plants.
Thus nursery plants must survive at least
one winter before they can be sold.
Successful winter survival means that the
roots remain alive and the upper foliage is
healthy, shows little damage, and is ready
to resume growth. Most plants produce a
flush of growth in the spring, and this growth
may continue throughout the season. Growth
gradually slows in the fall because of cooler
temperatures and shorter days. To grow
plants more rapidly, we can extend the
period of rapid growth by fertilizing, irrigating,
and controlling pests; however, plants are
less tolerant of low temperatures during this
time. Several physiological requirements
must be met to successfully overwinter

nursery plants. To choose the appropriate
winter protection techniques, one must know
how plants acquire cold hardiness and how
they are damaged by cold temperatures
and winter conditions.

Nutritionally balanced plants have the best
chance of withstanding winter conditions.
Granular and liquid fertilizer that immediately
supply soluble fertilizer to the plant, begin
withholding fertilizer about six weeks before
the average first frost date .Using of slow-
release fertilizers, may have trouble in
reducing the plant growth late into the
season. Tender growth caused by high or
fluctuating rates of nitrogen fertilizer late in
the season may also prevent hardening.
Either too much or too little water during the
later part of the growing season can reduce
the winter hardiness of nursery crops.
Regular irrigation during the growing season
is necessary for maximum growth and proper
nutrient availability. If fertilizer has not been
released during the summer because of a
lack of water, it may become available during
September rains, creating a flush of growth
that will not acclimate before cold weather.

Care of young nursery plants

The outdoor condition may not be always
congenial for successful multiplication and
raising of plants. The young nursery plants
need intensive care to make them grow well
and to save them from vagaries of weather.
They must be provided protection against
intense heat and cold. The freezing cold
atmosphere in winter and hot desiccating
winter in summer preclude the outdoor
cultivation of plants. Plant growing structures
provide a more favorable environment for
growth and development because plants
are protected from adverse environmental
condition. The production of horticultural
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crops in plant growing structure is also
termed as ‘plant forcing'. Protected cultivation
or plant forcing is the most intensive job.
Plants are grown close together and crops
follow each after in quick succession.
Environmental factors like H20,
temperature, light, and nutrients are more
or less under control and the growth of
forcing crops can be regulated up to the
greater extent compared to outdoor grown
crops, this in turn results in usually higher
yield of high quality product. Protection
against hot weather can be done by erection
of thatches, planting of windbreaks, frequent
irrigation. Protection from cold can be done
by using frost tolerant plants, planting wind
breaks, covering with thatches, providing
smoke screens, irrigation management
(Singh, 2005).

Propagation media used for commercial
nursery management

Propagation media used in horticultural crops
consists of a mixture of organic and inorganic
components that have different but
complementary properties. The organic
component includes peat, softwood and
hardwood barks, or sphagnum moss. Saw
dust, leaf mulch, rice hulls have been used,
but they oxidize readily, and compact easily,
which decrease pore space and aeration,
they have high C:N ratio, which can result
in nutritional problem for the propagule. A
coarse mineral component is used to
improve the drainage and aeration by
increasing the proportion of large, air filled
pores. A variety of the mineral component
includes sand, grit, pumice, expanded shale,
perlite, vermiculite, polystyrene, clay
granules, and rock wool.

Peat: Peat is a very common component in

both nursery and greenhouse mixes. Peat
is usually included in a mix to increase the
water-holding capacity or to decrease the
weight. Peats used in horticulture are usually
classified into three types: moss peat, reed-
sedge and peat humus. Moss peat, more
often called peat moss, is the most common
form used in the industry and is derived
mostly from sphagnum moss. Peat moss is
the least decomposed form of the peat
types, is typically light tan to brown in color,
lightweight (6.5 Ibs/yd ), high in moisture-
holding capacity and acidic (pH 3.8 to 4.3).
A significant problem with peat moss is
“wetting up.” Peat moss is inherently
hydrophobic (repels water). Before using
peat moss, we should conduct a simple test
to see how difficult the product will be to
wet. If the product does not include a wetting
agent, we can incorporate one, or use hot
water if available, to speed-up the wetting
process. Peat moss is typically sold in
compressed bales that expand 50 to 100

. percent when properly fluffed.

Sphagnum moss: Sphagnum moss differs
from moss pea: (peat moss) in that it is the
young residue or live portion of the plant.
Sphagnum, or “top moss,” is commonly
used for plant shipment, propagation or to
line hanging baskets. Substances have been
extracted from sphagnum peat which inhibits
the growth of fungi associated with damping
off. Reed-sedge peat is formed principally
from reeds, sedges, marsh grasses, cattails
and other associated swamp plants and is
widely used in Florida. Peat humus is usually
derived from reed-sedge or hyponym moss
peat and represents an advanced stage of
decomposition. This type of peat is usually
dark brown to black and has a low moisture-
retention capacity.

Coir (Coconut Fiber): Coir is a relatively
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new organic amendment primarily used in
the greenhouse industry. It has been
suggested as a potential substitute for peat
moss. The raw material, which looks like
sphagnum peat but is more granular, is
derived from the husk of the coconut fruit
and originates from several countries
including Sri Lanka, India, Philippines,
Mexico and Costa Rica. Because it
originates from such diverse geographic
locations, it is difficult to characterize specific
chemical and physical properties. The typical
pH range for coir is 5.5 to 6.8, and,the
average dry bulk density is 4 lbs/ft . It
contains significant amounts of phosphorus
(6 to 60 ppm) and potassium (170 to 600
ppm) and can hold up to nine times its weight
in water. Since coir contains more lignin and
less cellulose than peat, it is more resistant
to microbial breakdown, and therefore, may
shrink less. Coir is easier to re-wet after
drying than peat mess.

Softwood Bark: Bark is the primary
component (80 to 100 percent by volume)
in most outdoor container nursery mixes.
For many years, bark was viewed as a forest
waste product, but today the availability for
container use is limited in some markets
due to alternative demands (e.g., landscape
mulch, fuel) and reduced timber production.
Pine bark is preferred over hardwood bark
since it resists decomposition and contains
fewer leachable organic acids. Pine bark is
usually stripped from the trees, milled and
then screened into various sizes. A good
potting medium usually consists of 70 to 80
percent (by volume) of the particles in the
1/42- to 3/8-inch range with the remaining
particles less than 1/42 inch.

Compost and animal manures: The
advantages include the nutrient contribution

and potential improvement in media physical
properties. The disadvantages of manure
include possible high salts, fine particle size
and weed seeds.

Plant-based composts: In some areas
compost products provide a low-cost media
amendment. Critical issues to consider are
the availability and consistency of the product
and the particle size. Particle sizes for plant-
based compost can be either too large or
too fine depending on the source material
and composting process.

Rice Hulls: Rice hulls are available in
different forms using names such as fresh,
parboiled, carbonized and composted.
Because of the physical properties, fresh
and parboiled rice hulls can be used as a
substitute for perlite in many mixes.
Parboiled hulls are preferred since any weed
or rice seed is killed during the steam
pressure process. Fresh rice hulls have a
pH near neutral, are3light in weight (bulk
density 6 to 7 Ibs/ft ) and are useful to
increase drainage or aeration. Fully
composted rice hulls will hold more water
than unprocessed hulls and be slightly acid
(pH = 5.7 t0 6.2). Either fresh or composted
rice hulls have a high Mn content. To avoid
problems with Mn toxicity, the media should
be maintained above 5 pH.

Perlite: Perlite is most commonly used as
a component in greenhouse growing media
or nursery propagation applications. It is
produced by heating igneous rock under
high temperatures (1,100 to 1,600° F). Perlite
differs from vermiculite in that the finished
product is a “closed cell” that does not absorb
or hold water. For this reason, it is usually
included in a mix to improve the drainage
or increase the percent of aeration. Perlite
is lightweight (6 to 8 Ib/ft '), chemically inert,
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pH neutral, sterile and odorless-

Vermiculite: In some ways vermiculite is
similar to perlite in that they both originate
as mined minerals that are then heated to
produce a finished product. Perlite and
vermiculite differ, however, in the rationale
for including them in a mix. Perlite is usually
included in a mix to increase drainage but
does not increase the retention of nutrients.
In contrast, vermiculite with its plate-like
structure holds large quantities of water and
positive charged nutrients like potassium,
magnesium and calcium. Vermiculite is
sterile and light in weight (5 to 8 Ibs/ft ). The
pH of vermiculite will vary depending on
where it is mined. Most U.S. sources are
neutral to slightly alkaline, whereas
vermiculite from Africa can be quite alkaline
(pH = 9). Vermiculite is used extensively in
the greenhouse industry as a component of
mixes or in propagation. It is usually sold in
four size grades: #1 is the coarsest and #4
the smallest. The finer grades are used
extensively for seed germination or to top-
dress seed flats. Expanded vermiculite
should not e pressed or compacted,
especially when wet, as this will destroy the
desirable physical properties.

Sand: Sand is a common amendment used

Left: vermiculite, Right: perlite

in propagation applications and is
occasionally used in a greenhouse or
nursery mix. Sand is typically selected as
a media component to improve the drainage
or to act as a ballast to decrease container
blow-over in outdoor container nurseries.
While sand represents a wide range in
particle sizes, growers generally use medium
to coarse sands (0.25 to 2 mm). Preference
should be given to deep-mined sharp sands
which are mostly silicon dioxide. Avoid using
calcareous sands or sands from the ocean
that are obviously saline in nature. Sand
rarely occupies more than 10 percent of the
volume of a mix simply due to the
t_remend%us weight (bulk density of 80 to
100 Ibs/ft ).

Soil: Soil is still occasionally used in a
container mix primarily because it is locally
available or to add weight to a predominantly
organic-based mix. Some outdoor nurseries
strip the topsoil in preparation for installing

. container beds, stockpile the soil and then

use it over time as a minor component (e.g.,
10 percent) in the mix. Major considerations
when using would be the amount of weed
seed and presence of residual chemicals.
In general, soil should be a minor (<10
percent) component or not used at all in
modern container mixes.

Rock Wool: Mineral or rock wool has been
used extensively in Europe and is recently
finding applications in the U.S. greenhouse
market. Like perlite.and vermiculite, it
originates from a natural mineral (alumino
silicates with some calcium and magnesium)
that is heated to 2,700° F to form fibers that
are used to make blocks or cubes as a
finished product. Blocks or slabs of rock
wool are used extensively by hydroponic
growers of greenhouse vegetables. Rock
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wool typically has an alkaline pH, is sterile
and chemically inert,

Typical Greenhouse Mixes: Common
media components used in the greenhouse
include peat, perlite, vermiculite and bark.
Compared to traditional container nurseries,
most greenhouses use sterilized media. The
most common components in an outdoor
nursery mix include bark, peat, sand and
soil. Softwood bark typically comprises from
80 to 100 percent of a mix. Peat is often
included to increase the water-holding
capacity of a mix, while sand and soil are
often added to increase the weight, which
reduces container tip-over. Many growers
use a recipe of 80 percent pine bark, 10
percent peat and 10 percent sand.

Physical structures in protected
Cultivation

Propagating structure

Greenhouses are the permanent protected -

structure being used for horticultural crop
production in several countries of the world.
Greenhouses are used to provide maximum
control over varied environmental condition
surrounding the plant. The greenhouse
structure modifies the environmental
condition and allows the crop production in
the regions where outdoor production is not
possible.

There has been tremendous increase in
area under greenhouse cultivation of
horticultural crops in most countries of the
world. In India the area under greenhouse
cultivation of horticultural crops is not more
than 1000 ha and is mainly confined to
Maharastra and Karnataka. There is a lot
of potential in increasing the area under low
cost greenhouse in peri-urban areas of the

country for production of high value
vegetables during off-season to take benefit
of the high price of produce (Singh, 2005).

The area of plastic greenhouses expanded
from zero in the early 1950s to 60,000 ha
in 1976. It now approaches 200,000 ha and
is still increasing. Initially the rapid swing
towards crop production under plastic in the
Mediterranean area resulted from the
availability of simple, cheap structures.
These were used mainly to increase winter
temperatures, and to protect crops against
wind. In these areas, plastic greenhouses
are considered by growers to be the best
and cheapest insurance against climatic
injury. In northwest Europe there is a
tendency for plastic greenhouses to replace
cold frames, glass cloches and single span
glasshouses, but not heated glasshouses
(Garnaud, 1988).

Plastic mulches and covers

Mulching is the practice of covering soil
around plants with an organic or synthetic
material to make conditions more favorable
for plant growth, development and crop
production. Plastic mulches have many
advantage, viz. early crop growth, check
losses through evaporation, effective weed
control, reduce nutrient loss, reduce soil
compaction, cleaner crop produce, checking
insect incidence on crops, provide natural
carbon dioxide enrichment to crop plants.
Presently, China had the largest area under
use of plastic mulches has incregsed 6 to
7 times, especially for protected cultivation
of different vegetables crops and flowers
(Richardson, 2000).

Plastic covers raise soil and air temperatures
compared to those in the open field, and
protect crops from rain, hail, snow and wind.
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In addition to promoting earlier crops and
providing protection against insect pests,
they have other advantages including
improvements in seed bed conditions, seed
germination, higher yields and improved
crop quality. Initially, plastic covers were
used mainly by small-scale growers, but
with improved mechanical methods of laying
and lifting the film; their use is extending to
large open fields.

Facilities required for propagating plants by
seed, cutting, grafting, and other methods
include two basic units. One is a structure
with temperature control, and ample light
such as green house, modified Quonset
house or hot bed where seeds can be
germinated or cutting rooted or tissue culture
micro plant rooted and acclimatized. The
second unit is a structure into which the
young tender plants can be moved for
hardening which is prepatory to transplanting
outdoors. Cold frames, low polyethylene
tunnels or sun tunnels covered by Saran
and lath houses are useful for this purpose.
Typically, protected crop industry considers
horticultural species, both herbaceous and
woody: leaf and fruit vegetables, cut flowers,
pot ornamentals and a few fruit crops, such
as strawberry, table grapevine, banana and
peach (nectarine).

Plastic low tunnels

Plastic low tunnels or row covers are simple
and low cost structure for off-season
production of vegetables crops and flower
in open field. These are flexible transparent
covering that are installed over single or
multiple row of crops during winter season
to enhance plant growth as the micro climate
around the plants gets congenial warmth.
The soil temperature is also raised and the
plants are also protected from hails, cold
wind injury, frost etc.

Walk-in tunnel

Fig. Low tunnels in ltaly (left) and in Morocco (right)

_ The walk-in tunnel is an unheated structure

used for growing plants. It usually consists
of a single layer of greenhouse plastic
supported by plastic or metal arches or
hoops. This structure is large enough to
walk and work in, They are generally
temporary shelters, in that they or their
coverings are generally removed at the end
of cultivation.

Shade house
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