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INFLUENCE OF PRUNING ON CUT ROSE FLOWER

INTRODUCTION

Rose (Rosa spp.) is one of the important
commercial cut flower in the world. Roses
are symbol of beauty, fragrance and
are used to convey the message of love
(Arora, 2007). Rose is one of the nature's
beautiful creations and is universally
acclaimed as the Queen of Flower (Yadav
et al., 1989). Rose is the second ranked
cut flower launched by Floriculture
Association Nepal (FAN) for multi location
trails and has become quite successful
(Pun, 2004). In plains, its gives best bloom
in winter while in hills it flowers best in
spring. Because of the increasing trend
in the consumption of rose flowers the
domestic demand has increased from 125
sticks per day in 1992/93 to 4000-5000
in 2010 and in 2013, the demand of rose
cut flower is 7000-9000 sticks per day in
Kathmandu and about 282 ropanies land
is covered under rose cultivation (FAN,
2013). Roses in Nepal are found growing
from the plains to the hilly region and
come to bloom in different seasons.
ROSE PRUNING

Pruning is a major horticultural
practice in rose cultivation (Edmond et al.,
1994). Pruning is an invigorating process
calculated to produce a definite effect
in the formation of shoot, flowers, fruits
and root too (Gopalaswamiengar, 1970).
Pruning affects the production of cut rose
flower. There are several reasons of rose
pruning. Pruning allows to shape roses to
desirable height and size characteristics
to compliment garden. Pruning can
encourage the production of large, long-
stemmed flowers from hybrid teas or
smaller but more abundant clusters from
floribundas. Proper pruning also helps
to create a healthy rose by removing
the 3 —-D's; dead, diseased and damaged

D. Adhikari* and U.K. Pun ?

1 M. Sc. Ag. (Horticulture), Plant
Protection Officer, DADO Sindhuli

2P hD, Himalayan Flora, Lalitpur, Nepal

canes. By thinning canes from the interior
of the plant air circulation is increased.
This decreases the likelihood of some
common fungal ailments such as mildew.
By removing dead or damaged canes
one can increase the overall well-being
and beauty of roses (Funk, 2008). The
kind and severity of pruning of the rose
depend on the kind of rose grown and the
size of the flower desired. The different
dates of pruning seem to have influenced
flower yield and quality subsequently
(Mukhophadhyay, 1990. Pruning rose
plants in different dates was helpful in
staggering the harvest of cut flowers.
The severity of pruning has considerable
influence both on vegetative growth and
flower production. Depending up on the
extent and level of shortening of stem,
there are three types of pruning-Light,
Moderate and Heavy (Dhua, 1999). Several
researchers have reported increased
flower production with light pruning and
quality blooms with severe pruning.
Flower production is highly technical;
lack of knowledge on these aspects
leads to the poor quality of the produce
and also increases the cost. Pruning
is most important technical aspect of
rose growing. Root suckers should be
removed whenever they appear (Arora,
2007). Suckers or rootstock shooting
out of the ground from below the basal
break should be removed. Moreover, the
branches appear from basal portion of
grafted/budded rose plant should remove
as and when shown. Rose pruning is

1 | Yowseniv



done to encourage new growth and
bloom, remove dead wood, improve
air circulation and shape the rose plant.
Because most roses flower on new wood,
and pruning encourages the development
of healthy new growth. The rose plants
should be prune with secateurs removing
all dry, diseased, damaged, weak and
crisscross branches to allow the intensity
as desired. After pruning cut ends should
be paint with fungicide paste or pesticides
will be spray over them in order to protect
against the attack of fungus and cane
boring insects. The correct way to make
a cut applies to removing dead wood,
deadheading and all annual pruning. Cuts
must be clean, so secateurs should keep
sharp.

Season of flowering, age of the shoot
bearing flowers and rate of the shoot
growth are important factors which
will give an idea about time of pruning
(Bose and Ghose, 1970). Diseased and
dry wood must be cut from the base of
the affected branch whenever detected.
Branches which grow irregularly and
affect the shape of a neat busy plant
also be removed without waiting for the
proper season. Rose pruning timing is
determined by the class of the rose plant
and the region in which it is growing.
Hybrid tea roses are the most particular
about pruning. The ideal time of rose
pruning is when rains are completely
over and winter is approaching in open
field conditions. Most of the varieties
take about 60-65 days of blooming after
pruning. Therefore, to secure flowers
for particular occasion, pruning can be
adjusted accordingly (Arora, 2007). Gopal
(1978) concluded that by sequential
pruning of rose, cut flowers can be
produced round the year without greatly
affecting yield and quality. The different

2 | Youseniv

dates of pruning seem to have influenced
flower yield and quality subsequently
(Mukhophadhyay, 1990). Rose pruning
in Chitwan, Nepal commonly performed
on July, August owing to good vegetative
growth and also to coincide flowering
on Dashain, Tihar festivals and wedding
season (Adhikari, 2009). Rose pruning in
protected cultivation system can be done
any time of the year to produce flower
according to market demand. Both cutting
of branches and bending of branches are
practiced.

The amount of pruning depends on
the characteristics we desire of our rose
during the blooming season. For more
abundant blooms on smaller stems we
may choose a lighter pruning. The severity
of pruning has considerable influence
both on vegetative growth and flower
production. Several researchers have
reported increased flower production
with light pruning and quality blooms with
severe pruning (Mukhopadhyay et.al.,
1987). The intensity of pruning markedly
influences the growth and flowering of
roses. Depending up on the extent and
level of shortening of stem, there are three
types of pruning-Light, Moderate and
Heavy (Dhua, 1999). In roses, the amount
of pruning largely depends upon the
types and the cultivar, health and vigour
of the plant, spacing, fertility status of soil
and desired flower quality and number.
Pruning should be done once a year, as
more frequent pruning tends to weaken
the plants. However, the flower should
be cut off with a sufficient amount of the
stem, as this helps to keep the plant neat
and ensures that the new shoot will not
be weak (Pal, 1972). Pruning can be done
twice in a year so as to produce flowers
for flower shows or for special occasions.



CONCLUSION

Rose is an important cut flower. Pruning is one of the important cultural practices for
successful rose cultivation. Pruning is the process of removal of any part of plant which
includes cutting of small and large branches, spent flower spikes and cutting of roots
etc. Selection of best time and intensity of pruning is important in cut rose production.
Grower should prune heavily to produce quality cut flowers whereas higher quantity
of rose flowers can be achieved by light pruning. Sequential pruning can produce rose
flowers at successive desired time.
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Caladium cultivation: for ornamental, medicine and export

Introduction

Caladiumisanornamentalfoliage plant
grownfromtubersand planted extensively
in landscape. Caladium is indigenous to
South and Central America and belongs
to the family Araceace. Members of the
Genus Caladium are vascular terrestrial
monocots with tuberous underground
rhizomes, elongated petioles, and usually
peltate or sagitlate leaves. Flowers are
unisexual and naked. Staminate flowers
have 3-5 stamens while pistillate flowers
have 2-3 celled ovaries. They produce
berry fruits with several small ovoid seeds
(Ekanem et al., 2013).

The Caladium genus, native to the
forests of Central and South America, is
a branch of the Arum family (Araceae).
There are seven Caladium species:
Caladium bicolor, Caladium humboldtii,
Caladium lindenii, Caladium paradoxum,
Caladium schomburgkii, Caladium
steudneriifolium and Caladium ternatum.
Caladium bicolor, the species most
commonly cultivated as a houseplant
in North America, is sometimes further
subdivided into three species: Caladium
bicolor,  Caladum  picturatum  and
Caladium marmoratum (LHG, 2014).

As one of the 107 genus members
of the 3700 species Araceae family,
caladium are closely related to plants
such as Anthurium, Arum, Zantedeschia,
Colocasia and Xanthosoma. Caladium
bicolor- have heart shaped leaves whereas
Caladium  schomburgkii-have  lance
shaped leaves (Gardeners HQ, 2014).

The caladium species best known to
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the United States, Canada and Europe is
Caladium bicolor, also called elephant
ear, angel wing, heart of Jesus or mother-
in-law plant. This perennial plant bears

elongated, heart-shaped leaves 6 to
14 inches in length. These flamboyant,
thickly veined leaves are often colorful,
their color depending on the variety.
Green, pink, gray, white and yellow hues
are common. They are borne on supple
leaf stems 6 to 12 inches in length, which
arise directly from subterranean tubers.
Hooded green flowers resembling those
of the related Jack-in-the-Pulpit plant
arise on strait stems, giving way to clusters
of small white berries. Caladiums are
propagated through the division of their
tubers, which may be cut into pieces and
replanted (LHG, 2014).

Caladiums grow in open areas of the
forest and on the banks of creeks and
go dormant during the dry season. The



wild plants grow to 40-90 cm tall, with
leaves mostly 15-45 c¢cm long and broad
(The flower expert, 2014). Caladium
plants are happiest when planted in
warm, shady areas. The main colors are
red, pink and white, and each different
type of Caladium has its own unique
and exciting color combination of two or
more colors. Caladium foliage grows in
a variety of forms, from long and strap-
like to heart shaped. Our caladiums are
all FANcy leafed types, with heart-like
leaves in bright shades that provide an
extremely long season of color that few
flowers can match. Caladiums also bloom,
but Caladiums flowers are inconspicuous,
but are grown for its colorful foliage.
Caladiums are very fast growing and
provide landscape with instant color (The
flower expert, 2014). Some facts about
Caladiums are:

e Caladiums are tropical plants which
come in a variety of colors and
combinations. They are native to the
banks of the Amazon River in South
America. Grown for their spectacular
foliage, rather than for flowers,
Caladium plants originated in hot
humid South America.

e Today's hybrids are the result of
widespread breeding between tropical
species.

e All parts of this tropical plant are
poisonous, may irritate sensitive skin,
so caution is advised especially for
children.

e The Caladium Rose Bud, Caladium x
hortulanum, a spring planted tuber,
are grown for their long-lasting,
colorful foliage and they are used in
borders and beds.

e Caladiums grow from corms and can
be propagated by dividing the tubers.

e FANcyandlance-leafedvarietiesare the
two main types of caladiums. FANcy-
leafed types have large heart-shaped
leaves, grow best in semishade, and
may reach a height of 12 to 30 inches,
depending on variety and growing
conditions. The lance or strap -leafed
types have narrow, elongated leaves
and perform best as accent plants in
borders, in hanging baskets and in
patio planters.

e Miss Muffett is a dwarf caladium.

e Caladium bulbs storage: As foliage
begins to die down in the fall, reduce
water, dig up and air dry bulbs for a
week. Store in a dry location at 55
degrees or above.

Caladiums have heart-shaped leaves
that range in size from a few inches to a
few feet. Caladium is a tuberous plant that
comes in various shades of green, white,
red and even lavender. Because of their
colorful and large and decorative leaves
caladium works well in annual gardens,
in pots or along walkways. However,
some caladium enthusiasts grow these
tropical plants indoors as houseplants.
As a houseplant, caladium adds color but
because these plants typically go dormant
in the fall, they should be stored until
spring (DM, 2014).

Caladiums have many uses in the
horticultural industry.  Caladiums are
grown from tubers; however, in the
industry we commonly refer to these
tubers as bulbs. Caladiums (Caladium
hortulanum) are tropical plants that
originated in the Amazon basin in
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South America. They are widely used
in landscapes and home gardens in the
south where growing conditions are very
favorable (COW, 2014).

Caladium Types and Cultivars

There are two distinct types of Caladiums,
based on leaf morphology, though some
growers refer to a third (Dwarf) group:
FANcy Leaf and Strap Leaf varieties.
FANcy Leaf Caladiums have broad heart-
shaped or arrowhead-shaped leaves
and generally grow taller than Strap Leaf
and Dwarf varieties. The petiole (stem)
attachment is within the leaf blade. Strap
Leaf Caladiums have a petiole (stem)
attachment at the edge of the leaf blade
and generally have pointed, more narrow,
heart shaped leaves producing a compact
plant with more leaves than FANcy leaved
cultivars. Strap varieties are ideal for pot
production and hanging baskets. Dwarf
Caladiums comprise both FANcy and
strap leaf varieties and are intermediate
in size and compact in habit making them
ideal for pot plant and hanging basket
production (COW, 2014).

Selected varieties are Caladium bicolor
(syn. C. marmoratum, C. picturatum,
C. hortulanum), Caladium humboldtii,
Caladium lindenii, Caladium schomburgkii
(The flower expert, 2014).

There are many different types of
caladium cultivars. However, most can be
placed in one of two different and distinct
classifications, FANcy leaf and lance-leaf.
FANcy leaf are often the most commonly
found types of caladiums with broad,
heart-shaped leaves these caladium
cultivars give a punch of color and foliage
to any type of floral landscape. However,
E,orI %jmggal texture lance-leaf cultivars
A\

offer more in the form of increased foliage
that is often more slender or scalloped
along the edges (DM, 2014).

Species identification is from the leaf
blades which possess various patterns of
pink and white spots. Leaf is mostly heart,
lance or arrowhead shape (Ekanem et al.,
2013).

Hundreds of distinct varieties of Caladium
bicolor have been cultivated. Such beloved
cultivars include Kathleen, with salmon
leaves lined with green; Gypsy Rose, with
pink veins and green splotches; Marie
Moir, a pale green caladium with crimson
spots; Florida FANtasy, a white variety
with red veins; and Postman Joyner, a
deep red and green caladium. The Aaron,
Carolyn Whorton and Fire Chief varieties
have been developed specifically for
increased sun tolerance (LHG, 2014).

Caladiums are tropical plants which
typically exhibit heart-shaped leaves
that vary in size according to the species.
Some Caladiums have leaves that grow to
an average size of 6 inches while others
grow as large as 2 feet. These plants
tend to thrive in warm, moist soil where
the temperature does not fall below 55
degrees Fahrenheit. Caladiums come in a
variety of colors and are often grown for
their ornamental value. Caladium cultivars
can be divided into three main categories:
dwarf Caladium, FANcy-leaved Caladium
and lance-leaved Caladium (Katherine,
2014). These are described as below:

FANcy-leaved Caladium

FANcy-leaved Caladium cultivars have
large leaves that are either heart-shaped
or partially heart-shaped which are



supported by long petioles, or stalks.
Caladiums belonging to this category
typically grow between 12 and 30 inches
high, though most grow to a maximum of
22 inches. FANcy-leaved Caladium species
tend to prefer filtered sun or afternoon
shade, though they also do well with
morning sun. Some of the more popular
FANcy-leaved Caladium types include
Grey Ghost, Florida FANtasy, White Queen
and Red Flash.

Lance-leaved Caladium

Lance-leaved Caladium are also called
strap-leaved Caladium and, along with
dwarf Caladium, these varieties are often
more expensive and less widely available
than FANcy-leaved varieties. The reduced
availability of these Caladium is due to the
fact that they multiply more slowly than
FANcy-leaved Caladium. Lance-leaved
Caladium have narrow, elongated leaves
that still retain some of the heartlike
shape. These plants grow between 12 and
14 inches and are often used in hanging
baskets and as borders in flower beds
and gardens. Some of the more popular
types of lance-leaved Caladium available
include Pink Gem, White Water, Florida
Sweetheart, White Wing and Rosalie.

Dwarf Caladium

The plants belonging to this category look
similar to FANcy-leaved varieties and have
similar growing requirements. The main
difference between dwarf Caladium and
FANcy-leaved Caladium varieties is, of
course, the size. Dwarf Caladium have
heart-shaped leaves but only grow to
a maximum height between 15 and 17
inches. Miss Muffett, Candidum Jr. and

Gingerland Caladium are some of the
more popular types of dwarf Caladium
available for cultivation.

Climatic Conditions

Caladium is by nature a tropical plant but
they do not tolerate full sun. For the best
in both color and growth caladium plants
prefer warm, moist conditions as well as
protection from the direct sunlight. This
generally makes caladium a great option
for window boxes, potted plants shaded
from the direct sunlight or a sunny region
of the house. For gardeners, growing
caladium from tubers make sure the
ground is warm before planting. Cool
soil temperatures will cause the tubers
to rot prematurely. Although caladium is
generally grown for their foliage, they do
bloom occasionally. Trim the blooms back
to preserve the plant's energy sources for
longer-lasting foliage (DM, 2014).

Caladiums delight in shade, growing best
under the cover of trees. When you plant
pink-leaved caladiums in full sun, they
may develop a brown, burnt appearance.
Originatingin the tropics, caladiums prefer
moist soil kept at a temperature of at
least 70 degrees Fahrenheit. Cool soil will
cause caladium tubers to rot before they
can develop their leaves. These plants
also enjoy slightly acidic soil. A soil pH of
between 6.0 and 6.5 is ideal. A 2-to 3-inch
layer of organic mulch, such as compost or
pine bark mulch, may also help caladiums
retain moisture (LHG, 2014).

Propagation

Caladium species are neotropical plants,
primarily propagated asexually and prone
to mutate in in-vitro (Ekanem et al., 2013).
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Since caladium is a tuberous plant they can often be purchased in tuber form during
the off season. Growers begin to start cultivation caladium tubers during February and
March. These tubers are often composed of one large central tuber surrounded by smaller
tuberous. The more small tubers, the more foliage the plant will produce but often this
will also result in smaller leaves. In general look for large tubers to produce large foliage
and smaller tubers will produce smaller foliage. Many nurseries and greenhouses also
offer caladium plants as potted plants. These can be transplanted like any other annual
(DM, 2014).

Bulb Morphology

A majority of Caladium bulbs are produced in the muck soils of Lake Placid, FL. As a
way of anchoring themselves into the soil, caladiums have contractile roots, which
actually pull the bulb into the soil as it grows. Muck soils are naturally softer and more
spongy therefore bulbs can expand in all directions (spherically) as they grow whereas
sandy soils do not readily compact therefore bulbs produced in sandy soils have a flatter
base (COW, 2014).

Planting and Care

Caladium bulb is best to grow from e If the soil is sandy, mix in some peat
tubers, these should be buried at a depth moss to improve moisture retention.
of 5 cm in the spring. Seeds normally take
one to three months to germinate at a
temperature of 24 to 29 degrees Celsius
(Gardeners HQ, 2014). Most Caladium
varieties prefer fertile, moist, but well
drained soils in partially or fully shaded
places. Sun loving varieties abound as  Caladium Plant Care (The flower expert,
well (Ekanem et al., 2013). 2014)

e Indirect or bright-diffused light
outdoors is best.

e Mulch around the planting and keep
moist throughout the season. Fertilize
every six weeks with a 6-6-6 type
fertilizer or slow release type fertilizer.

e Use about a teaspoon per bulb.

Growing Caladiums (The flower expert,

2014)

e Moderately moist soil is preferred.
e Plant the top of the bulb 1'/2 to 2

inches below the surface with the
eyes up.

e \Water thoroughly when just the soil
surface is dry to the touch. Do not

) allow plants to stand in water.
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e When used outdoors, Caladiums
prefer partial or full shade in
containers or ground beds, they prefer
a rich soil.

e Caladiums planted outdoors should
be dug before frost and will remain
dormant over the winter.

Harvesting and Storing

Caladium tubers can be stored for reuse
from one season to the next. However,
because these are tropical plants, it is
important to dig up the tubers prior to the
onset of chilly weather. As temperatures
drop to 65 degrees F and below, it is
important to get them out of the ground
before rot sets in. Wash the tubers
thoroughly and dry in a warm and dry
place. Try to keep drying temperatures
between 70 and 80 degrees F. Once
the tubers are dried, store them at
approximately 70 degrees F in a dark and
dry area. In the spring once the ground
soil has reached 65 degrees F or more the
tubers can be planted directly into the
ground. Caladium plants grown indoors
need winter rest as well. During the fall,
allow caladium houseplants to die back.
Gradually decrease water until the plant
goes dry. At this time, store the plant in
a dark and dry area such as a garage or
ventilated closet (DM, 2014).

Caladiums are tropical plants, and
bulbs must be stored at temperatures
above 60°F (16°C) with a relative humidity
in the neighborhood of 75%. Also,
there needs to be good air exchange to
prevent build-up of gases. Caladiums are
particularly sensitive to the presence of
ethylene gas. When storing Caladiums,

unpack them immediately upon arrival
and store them in open trays with proper
air circulation. Exposing bulbs to cold
temperatures will cause them to sprout
slowly and erratically and cold may stunt
the crop (COW, 2014).

Common Problems

Rotisacommon problem causing caladium
plants to fail. Inspect tubers for any sign
of rot prior to planting. In addition to rot
damage, caladium may be susceptible to
root aphids and mealy bugs. Generally
both of these infestations occur during
tuber storage and should be addressed
prior to planting. Other insects may
attack the foliage including mealybugs,
mites and whiteflies. However, although
these pests may leave unsightly holes in
the foliage, the turnover rate of caladium
leaves is so abundant that the majority of
pests will be gone with death and removal
of infested foliage (DM, 2014).

Warning or Precaution:

Caladiums may cause skinirritation, rashes
and itchiness for people with sensitive
skin. Eating any part of the plant may
result in swelling of the mouth, swelling of
the throat, indigestion and nausea. If you
suspect you may be allergic to caladiums,
always wear gloves when handling them.
Never ingest any part of the plant (LHG,
2014).

Caladium contains oxalate crystals which
can cause illness and swelling of the
mouth and throat (Ekanem et al., 2013).

Ornamental value

The ornamental value of caladium use
;2 S
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as pot or landscape plants is determined primarily by leaf characteristics. Improving
leaf characteristics or generating new combinations of them has been one of the most
important objectives in caladium breeding and cultivar development (Wilfret, 1993).

Caladiums also are extensively
sold as potted plants in the florist
trade. Traditionally potted caladiums are
sold as Easter and Mother's Day crops.
However, with improvements being
made in bulb storage, potted caladiums
may be used nearly year round. Though
not used extensively at this time, cut
caladium leaves have great potential
for floral arrangements (COW, 2014). In
addition to landscape/garden use and as
potted plants, caladiums are finding their
way into the interiorscapes as well. The
interiorscape market is always looking for
color, and caladiums with their wide array
of colors fill this need.

Medicinal value

The polyphenol content in Caladium
bicolor was significantly higher than that
of Caladium ornamental and Caladium
variegatum. The leaves in the three
caladium sp were significantly higher in
10| Jowsenic

polyphenols than that of the stem, bulbs
and root of the plants. C. variegatum
contain the highest flavonoid followed by
C. ornamental and C. bicolor. Flavonoids
inhibit tumor cell growth and can activate
important detoxifying enzymes. The
highest carotenoid content of the leaves,
stem, bulb and roots was found same in C.
variegatum and C. bicolor where as lowest
was in C. ornamental. Epidemiological
studies have shown that flavonoids and
carotenoids intake are inversely related
to mortality from coronary heart diseases
and the incidence of heart attacks. C.
variegatum has more alkaloid, followed
by C. ornamental and C. bicolor. The
leaves of the caladium has more alkaloid
than the bulbs, stem and roots. Alkaloids
have been used as CNS stimulant, topical
snasthetic in ophthalmogy, powerful pain
relievers and antipuretic action. Similarly,
C. bicolor has high cyanide content than C.
variegatum and C. ornamental. The roots



posses more cyanide content than the bulb, stem and leaves respectively. The leaves of
the caladium species due to the high level of flavoniod, alkaloids and saponins which
could be used in modern medicine to cure cancer and other related illness (Ekanem et

al., 2013).

Caladium bicolor, Common Name: angel wings

Caladium bicolor is a plant found in South
and North America. There are more
than 1,000 varieties of the Caladium
plant which has been used as medicine
for various ailments in Brazil and some
Native American cultures. This plant has
traditionally been used as an antiseptic,
emetic, laxative and insecticide. Other
uses of the plant include treatment for
sore throats, constipation, wounds and
catarrh. It also treats sores and toothache
(M., 2014). A sick person cooks and eats
the leaves and tubes of the Caladium
bicolor to benefit from its curative power.
Facial paralysis is treated by crushing
the bulbs of the plants and applying on
the face. In Brazil, the bulbs are heated,
covered in olive oil and applied to tumors.
But, a high dose of Caladium bicolor can be
poisonous. It can cause vomiting, swelling
and redness of the eyes. Diarrhea, nausea,
and swelling of the mouth and tongue can
also occur.

Webhomeopath (2014) describes about
the medicinal value of Caladium:

This remedy has a marked action on the

genital organs, and pruritus of this region.
Coldness of single parts and inclination
to lie down, with aggravation on lying
on left side. Slightest noise startles from
sleep. Dread from motion. Modifies
craving for tobacco. Tobacco heart.
Asthmatic complaints.




Ca/ad/um segumum

Caladium seguinum treatment
for Head ailments: Headaches and mental
states of smokers. Very forgetful, does not
know about the occurrences of things.
Confused headache with pain in shoulder,
pressure in eyes and forehead; extremely
sensitive to noise, throbbing in ear.

Caladium seguinum treatment for Stom-
ach ailments: Gnawing in orifice of stom-
ach, which prevents deep breathing and
eructations. Eructations. Stomach feels
full of dry food; sensation of fluttering. Ac-
rid vomiting, thirstless and tolerates only
warm drinks. Sighing respiration.

Caladium seguinum treatment
for Male ailments: Pruritus. Glans very
red. Organs seem larger, puffed, relaxed,
cold, sweating; skin of scrotum thick.
Erections when half-asleep; cease when
fully awake. Impotency; relaxation of pe-
nis during excitement. No emission and
no orgasm during embrace.

Caladium seguinum treatment for Fe-
male ailments: Pruritus of vulva (Ambr;

Kreos) and vagina during pregnancy (Hy-
drogen peroxyd 1: 12 locally). Voluptuous-
ness. Cramp pains in uterus at night.

Caladium seguinum treatment for Skin ail-
ments: Sweet sweat attracts flies. Insect
bites burn and itch intensely. Itching rash
alternates with asthma. Burning sensa-
tion and erysipelatous inflammation.

Caladium seguinum treatment for Respi-
ratory ailments: Larynx seems constrict-
ed. Breathing impeded. Catarrhal asthma;
mucus not readily raised. Patient afraid to
go to sleep.

Caladium seguinum treatment for Mo-
dalities ailments: Better, after sweat, after
sleeping in daytime. Worse, motion.

Caladium seguinum treatment for Rela-
tionship ailments: Incompatible: Arum
triph.

Caladium seguinum treatment for Com-
pare ailments: Capsic; Phosph; Caust; Sel-
en; Lyc. lkshugandha (sexual weakness,
emissions, prostatic enlargement).

Marketing & Export

Caladium bulbs are sold in various size grades based on the diameter of the bulb. The
bulbs are categorized into the following traditional sizes (COW, 2014)

"_.__

No. 4: to %" (2.0 cm)

No.3: %to1"(2.0—-2.5cm)

No. 2: 1"to1%" (2.5-4.0 cm)

No.1: 1%"to2 %" (4.0-6.5cm)
Jumbo: 2%"to3 %" (6.5-9.0cm)
Mammoth: 3 %" to4 %" (9.0-11.5cm)
Super Mammoth: 47" Up (> 11.5 cm)
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Recently a market has been developing
for No. 3 (seed stock size) bulbs. This size
is suitable for 4 %" pots and under. The
size of the No. 3 bulbs is less than 1 inch.
The standard industry box dimensions
are 11" (20 cm) H X 18" (45 cm) W X 14"
(35 cm) D or 0.5 cubic feet or 0.15 cubic
meters. Boxes on average weigh 30 lbs or
13.5 Kg, however individual boxes must
be weighted to get exact weight at time
of shipping. Prices tend to be FOB (COW,
2014).

Bodi Brikchya Nursery is continuously
involved in production and marketing of
Caladium bulb in Chitwan District. There
are more than 17 varieties of Caladium
hybrids under production. Annual
production of Caladium bulb in the farm
is about 150 Thousand bulbs, out of which

most of them are exported to India and
Japan. Sometimes Caladium leaves are
used in floral arrangement, but due to less
awareness and inhabit of using the leaves
in floral arrangements, there is no demand
of Caladium leaves in Nepal. Although
there is high demand of Caladium bulbs
in international market, only 50000 bulbs
and 10000 bulbs per year are being
exported to India and Japan respectively.
It is mainly due to low volume and single
grower of Caladium bulb production in
Nepal (personal communication Yogesh
Pradhan, 2014).

There is need of increment of Caladium
growers and bulbs production for export
promotion of the commodity. It is also a
thought and marketing issue of Caladium
leaves for the floral arrangements.
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Marigold: A flower of cultural importance in Nepal

Introduction and Importance:

Nepal is an agricultural country.
Floriculture is one of basic component
for the development of the agriculture.
To promote the floriculture farming
from subsistence to sustainable proper
knowledge of agricultural practices is
indespensable. Nowadays, there is high
demand of flowers in national as well as
international market. Nepal also imports
huge amount of flowers from India during
the different seasons. The flower comes
from Kolkota, Darjeeling, Kalingpong and
Sikkim which reaches to the Kathmandu
valley and other parts of Nepal especially
during Dashain and Tihar. The demand
for Marigold flowers during Dashain and
Tihar is very high (Koirala, 1990).

Marigold is one of the most commonly
grown flowers for garden decoration
and extensively used as loose flowers
for making garlands for religious and
social functions. It has gained popularity
amongst the gardeners on account of its
easy culture and wide adaptability. Its
habit of free flowering, short duration
to produce marketable flowers, wide
spectrum of attractive colours, shape,
size and good keeping quality has
attracted the attention of flower growers.
Marigolds are ideal for loose flowers,
especially for making garlands. They can
be planted in the beds for mass display or
grown in pots. The French Marigolds are
suitable for hanging basket and edging.
The large yellow to orange flower heads
is exploited or manufacturing food colors
through pigment extraction. The plant has
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aromatic foliage and is used for extraction
of essential oil and perfumes. The flowers
and foliage also have pharmaceutical
properties and medicinal principles. This
flower is packed with the leaves of fern
and mango leaves to welcome the people
in different ceremonies as well as to
offer the flowers to the god in different
offerings (Gaenszle et al., 2005).

Classification

Marigold which belongs to family
Composite has many species. The
important among them are Tagetes
erecta, T. patula, Tlucida Tlacera and
T.lemmonii of which T.erecta and T.patula
are mostly used for large scale commercial
production.

Variety: Most of the varieties are planted
for garden decoration. The important
varieties are:

L




Species Variety

Tagetes erecta (African marigold) Golden Age, Gold coin, African Yellow
Tagetes patula (French marigold) Red Brocade, Rusty Red, Valencia
Soil

A wide range of soil with good drainage is suitable for cultivation of marigold. African
marigold prefers rich moist sandy loam soil and French marigold prefers light soil. A soil
that is deep fertile, friable and well drained having good water holding capacity, and
neutral pH of 7-7.5 is most desirable for its cultivation.

Climate

Marigold requires mild climate for luxuriant growth and profuse flowering. It ceases
to grow at high temperature thereby flower quantity and quality is adversely affected.
During severe winter including frost, plants and flower are killed and blackened. However,
plants if allowed to over winter, sprout during spring season and produce some flowers.
Sowing and planting is carried out during rainy, winter and summer season (Ploeg, 2002).
Hence, flowers of marigold can be had almost throughout the year.

Preparation of soil

Land should be well prepared by ploughing it 2-3 times and 50 metric tonnes of well
rotten FYM /ha should be well mixed. Beds of convenient size are made to facilitate
irrigation and other cultural operations.

Propagation

There are two common methods of propagation of marigold 1. By seeds, 2.By
cuttings .Crop raised from seeds is tall, vigorous and heavy bloomer; thus it is preferred
over cuttings (Salamon, et al., (2006).

Nursery rising

Seeds of marigold can be sown in pots, seed boxes or on flat or raised nursery beds.
Nursery beds of 3x1 m size are thoroughly prepared and mixed with 10 kg of well rotten
FYM/m?. Before sowing the seeds, B.H.C. should be dusted on outer side of nursery beds
to avoid removal of seeds by ants. Seeds can be sown preferably in lines or by broadcast
method. In case of broadcasting care should be taken for proper distribution of seeds
so as to have healthy seedlings. Seeds should be covered with light soil or sand and
watering should be done with rose cane.

Sowing time

Marigold crop can be raised three times a year; rainy, winter and summer season. Sowing
and planting times for each season are as given below:
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Season Sowing time

Transplanting time

Rainy

End of June to 1% week of July

First fortnight of August

Winter Mld of September Mid of October
First week of January (Under glass | .
Summer . First week of February
house or plastic)
Cutting weeds grow faster than marigold in initial

This method is commonly followed for
maintaining purity of varieties. Normally,
the presence of adventitious roots along
the stem helps in establishment of
cuttings. About 10 cm long cutting taken
from shoot tips which are not flowered are
planted in sand to strike roots easily and
plants thus raised are used for bedding
and pot planting.

Transplanting of seedlings and irrigation

One month old seedlings with 3-4
leaves are used for transplanting. Very
old seedlings are not desirable because
they have lost their juvenile phase in
the nursery itself. Seedling should be
transplanted in well prepared land in the
evening especially during rainy season and
summer season to avoid transplanting
shock. Transplant the seedlings at a
spacing of 20x20 cm for French marigold
and 40x30 cm for African marigold. After
transplanting, a light irrigation is essential.
At all stages of vegetative growth and
during flowering period sufficient amount
of moisture in soil is essential. Moisture
stress at any stage of growth and
development may hamper the normal
growth and productivity of flowers (Singh,
et al., 2003). The frequency and quantity
of water mainly depends upon soil and
climatic condition. In summer, frequent
irrigation at the interval of 4-5 days is
required.

Weeding and hoeing

Weeds are a problem in marigold
especially in rainy season crop. After
transplanting of seedlings in the field,
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stage and cover large area in a few days. It
has been observed that 3-4 times weeding
are required during the entire growth
period. If these weeds are not removed in
time, a great loss would occur in terms of
growth and productivity of marigold.

Pinching of marigold plants

In tall varieties of marigold emergence
of side branches and their flowering is
influenced by the presence of apical
dominance. By production of terminal
flower bud, side buds become free from
correlative inhibition of apical dominance
and these buds develop into branches to
produce flowers. If the terminal portion of
shoot is removed early, emergence of side
branches starts earlier and more number
of flowers of good quality and uniform
size are produced. Result of studies on
pinching revealed that pinching the plant
after 40 days of transplanting enabled the
plants to yield more flowers. However,
the plants remain dwarf and flowering
delayed in comparison to late pinching
(50-60 days).

Manure and Fertilizers

Apart from organic manures, a total
dosage of NPK @250:60:60kg /ha is
recommended for the crop. Apply a
basal dose of fertilizer @112.5kg N,
60kgP,0,, and 60kg K.,0/ha at the time of
bed preparation. The remaining N is top
dressed at the time of pinching.

Harvesting

Marigold flower should be plucked when
they attain the full size depending uponthe
variety. Plucking of flower should be done



either in the morning or evening. Field
should be irrigated before so that flower
keep well of longer period after plucking.
Plucking is done by hand because flower
stalk is hollow structure which breaks
easily when twisted between thumb and
finger. Productivity of plant is increased
by regular plucking of flower (Crnobarac,
2008).

French marigold starts flowering 1 to 3
months after transplanting while African
marigold 2 to 4 months after transplanting
of seedlings. For Garland stalk less fully
opened flowers (loose flowers) are picked,
white for vase decoration also fully opened
flowers with stalk are plucked. Loose
flowers are packed in a bamboo basket,
while flowers with stalk are bunched in
bundles and transported to market. From
one plant near about 100 to 150 flowers
are obtained. Blooming duration is near
about 3 months.

Packaging
Marigold flowers are primarily used for

making garlands and hence plucked flower
are collected in gunny bags or bamboo

baskets for carrying to the market. For
local market marigold flowers are taken
into gunny bags whereas for distant
market bamboo baskets are used.

Yield of flowers

Flower yield depends upon season of
planting and cultural practices adopted
(Ram, et al 2000). On an average a fresh
flower yield of 200-225qg/ha during rainy
season, 150-175g/ha in winter season,
and 100-120g/ha in summer can be
obtained.

Seed production

Marigold is a cross pollinated crop,
hence proper isolation distance of 1-1.5
km should be given amongst varieties.
However, natural cross pollination
amongst species is absent. The seed
crop is ready in about six months. Seed
production studies carried out revealed
that seed vyield 0of312-375 kg /ha in
T.erecta and 1000-1250 kg/ha in T.patula
could be obtained.

(Acknowledge to Chandani Chaudhary
and Kanchimaya Waiba)
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Tuberose Cultivation in Nepal: Nitrogen Management Strategy
for Superior Flowers and Improved Vase-Life

Introduction

Tuberose (Polianthes tuberosa Linn.), a
native of Mexico belonging to the family
Amarylidaceae; produces attractive,
elegant and fragrant white flowers. The
flowers have excellent keeping quality
and stand long transportation. It occupies
a very special position among the
ornamental bulbous plants because of its
prettiness, elegance and fragrance. It has
good economic potential for loose/cut
flower trade and essential oil industry.
The natural flower oil of tuberose is one
of the most expensive of the perfumer's
raw materials. Tuberose is grown for
garden decoration in pots, beds and
borders. The flowers are used in wedding
ceremonies, garlands, decoration and
various traditional rituals. The bulbs are
considered as diuretic and emetic. Bulb
paste mixed with butter and turmeric is
used for removing acne or pimples and
roots are used as soap substitutes.

Tuberose is one of the most important cut
flowers in Nepalese cut flower market.
Demand of tuberose has increased from
1000-1500 sticks/day in the year 1995 to
4000-6000 in the year 2012 (FAN 2012).
There is still a gap between demand and
national production. Nepal is seeking
the international market for Nepalese
tuberose. However, international markets
need high quality products. Now it is high
time for us to produce quality tuberose
in commercial scale for both domestic
and international markets. To meet the
international market standards, there is
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need of developing new technology for
cultivation of high quality tuberose.

In recent years there is steep growth of
demand of tuberose spikes in Nepalese
flower markets. To fulfill the national
demand, the production, productivity
as well as the quality of tuberose should
be improved. Tuberose is a new crop for
Nepalesefarmersandveryfewinformation
is available for this particular crop under
the agro-ecological condition of Nepal,
which demands a series of researches in
various aspects of its cultivation.

Tuberose is a new crop for Nepalese
floriculturists. The important problems
faced by commercial growers of tuberose
are low yield and inferior quality of cut
flower. Traditionally, cultivated tuberose
has short spike length and fetches lower
price in market. Due to lack of sufficient
knowledge and appropriate technology,
Nepalese farmers are unable to produce
the quality tuberose. Productivity of
cut flower is low as compared to other
countries.

Importance and uses

Tuberose has high economic potential
for cut flowers trade and essential oil
industry (Alan et al., 2007). It is used
for artistic garlands, floral ornamentals,
bouquets and buttonholes and also for
extraction of perfume (Sadhu and Bose,
1973). The long spikes of flowers are



excellent for cut flowers and people like
their sweet fragrance (De Hertogh and
Le Nard, 1993). Flowers of tuberose are
very good source of essential oils which
is used in the production of cosmetic and
perfumery products (Hussain, 1986).

The Flowers are the source of the
tuberose oil and remains today one of
the most expensive of the perfumer's raw
material. The most common constituents
of tuberose concrete are geraniol, nerol,
benzyl alcohol, methyl benzoate, methyl
silicate, ethnol, benzyl benzoate, methyl
anthranilate etc. The bulbs are considered
diuretic and emetic. They are rubbed
with turmeric and butter and applied as
a paste over red pimples of inFANts. Dried
tuberose bulb in the powdered form is
used as a remedy for gonorrhea (Peter,
2008).

Important Cultivars

There are three groups of cultivars as
follows

e Single: Flower is pure white and has
only a single row of corolla segments.
Common cultivars are Sringar, Culcutta
Single, Mexican Single and Suvarna
Rekha etc.

e Semi-double: Similarto double but with
only 2 to 3 rows of corolla segments.

e Double: Flowers are white, tinged
with pinkish red. Petals are in several
whorls. Common cultivars are Suvasini,
Culcutta Double and Pearl etc.

The growers commonly use the two well-
known tuberose varieties Single Mexican
and The Double Pearl. The former is
preferred for its enticing fragrance, while

the Double Pearl is preferred in flower
arrangements due to the density of the
flowers on its spikes.

Field Study for identifying effective
Nitrogen Management Practice

A field experiment was conducted at
farmer'sfield in Chitwan. The experimental
site is located at 20 km west from the
district headquarter, Bharatpur.

Sub-tropical climate is prevalent in the
study site. The maximum temperature
during winter season rises up to 27°C (end
of February) whereas during the hottest
months (May-June) it reaches up to 42°C.
Rainy season starts from June and lasts up
to October. June-July receives the highest
amount of rainfall (up to 150 mm/day).
The relative humidity (RH) commences
rising up from May (Average 50%) and
reaches to maximum (100%) in December
and January.

Field was prepared by thorough
ploughing and leveling. Bulbs of average
size and weight (2-2.5cm diameter and
15.5-17.7gm weight) were used for the
experiment.

Full dose of phosphorus (200kg/ha) and
potassium (200 kg/ha) was applied at
time of planting. Nitrogen 200kg/ha was
splitted in different doses to identify the
appropriate splitting time and frequency.
Urea (46% N), SSP (16%P,0,) and MOP
(60%K.,0) were used as source of NPK.

In the study, different flower parameters,
vase-life characteristics and economic
feasibility were recorded and analyzed.
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Results of the Experiment

Regarding the phenological characteristics
(the earliest spike initiation and the
earliest maturity), three equal splits
of Nitrogen at planting, 30 days after
planting and 50 days after planting was
found best. However, if farmers want to
produce a late crop, the second and third
dose of Nitrogen should be applied at
50 days after planting and 70 days after
planting. This means the flowers mature
and open late if Nitrogen is applied late in
the crop period.

Regarding the cut flower characters,
three equal parts of Nitrogen applied at,
planting, 50 days after planting and 70
days after planting produces the most
superior flowers in terms of longer,
broader and heaviest spike. These spikes
fetch maximum price in the market due
to its attractive size and development. For
commercial production of Tuberose for

local market, this management practice is
best.

If someone wants to produce flowers
with longer vase life, three equal splits
of Nitrogen, at planting, 30 days after
planting and 50 days after planting should
be applied. The flower characters are
slightly inferior but have very long vase
life. In international markets, vase-life
is also very important parameter and if
someone wants to produce Tuberose for
international markets, this management
practice is appropriate.

In conclusion, three equal splits of 200 kg
nitrogen; 33% at planting, 33% at 50 DAP
and 33% at 70 DAP, can be considered
appropriate for the national market. For
the international market, where vase life
is also a very important parameter, three
equal splits of nitrogen 200kg; 33% at
planting, 33% at 30 DAP and 33% at 50
DAP, is appropriate.
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Weed infestation in containers, inside and outside green house
grown flowers and their control practices

Introduction

The growth and vigor of nursery flower
stock can be reduced when weeds are
allowed to grow in the container for
any length of time. Slow-growing flower
crops that do not cover the container
quickly are particularly vulnerable to
weed infestations. Managing weeds in
container nurseries involves eliminating
weeds and their seed and preventing the
introduction of new weed seeds into the
flower nursery. Although soil mixes are
usually weed-free at planting, weed seeds
can be blown in from other areas or may
be brought in with the liner (transplant).
Frequently, pre-emergent herbicides
are applied to the potting mix surface
in gallon or larger containers to prevent
establishment of these weed seeds.
Mulches may also be applied after canning
or after weeding. After container plants
are established, pre-emergent herbicides
are applied one or more times per year
for weed management. Hand-pulling of
weeds that have escaped the herbicide
treatments is necessary to prevent them
from setting seed and reestablishing a
weed population (Cross and Skrotch,
1992).

Most weeds in a container flower nursery
come from contaminated liners; plants
growing in, between, or near pots; potting
mix (if it is stored uncovered where
weed seed can blow in); irrigation water;
vehicles; equipment; movement of soil;
birds; and windborne seeds. Transplants
produced in the nursery or purchased
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Figure 1 Container grown flower

from others should be free of weeds
and weed seed (Penny and Neal, 2000).
Move gallon-size plants into larger, weed-
free containers. Use of pre-emergent
herbicides in and between the containers
can reduce contamination or reinfestation
but care must be taken that herbicides are
not carried in water runoff.

Different types of weeds in container
grown flower plants and with their
control practices

Though the success of the container
grown flower business depends upon the
type of the container but the business
can be promoted by controlling the weed
infestation. About 70% loss occurs due to
weed infestation if care and management
practices are not involved on time. All the
annual, biennial and perennial flowers
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can be easily grown on container. The miniature plant termed as Fbonsai" are also grown
on the container for beautifying the environment. In order to inflate the container flower
business the following weeds have to be managed on time.

1. Bittercress:

Hairy bittercress, lesser-seeded bittercress, popweed is a small winter annual but will
germinate almost any time in container-grown ornamental production areas. It grows
upright when the seed stalk starts to form and is easy to hand-weed, but as a seedling
it is very difficult to remove easily. It produces hundreds of seed per plant, and when
the capsule matures it expels the seed some distance from the original plant. Remove
this weed before it flowers to reduce seed production and new infestations. Because
it is easily missed with weeding, bittercress is almost always present if an herbicide is

not used. Herbicides that are effective
against bittercress are those that contain
oxadiazon, oxyfluorfen, or isoxaben
(Norcini, 1998). Sanitation is also
important to reduce the spread of this
weed. Because the seed of this weed
adheres to soil on the outside of the
pots, wash pots before reuse or if moving
from an infested area. The seeds are also
easily carried in irrigation water. Avoid
overwatering or allowing water to runoff
from an infested area to a clean one.

2. Common groundsel: Common
groundsel is probably the most difficult
weed to control in container nurseries
in California. It is a hardy weed that
grows rapidly and is tolerant to many
pre-emergent herbicides. This weed
germinates anytime during the year in
container-grown  nurseries, whereas
in the field it usually germinates in fall
and early winter. It grows in an upright
manner and has a vigorous root system ¥ ; L :
that makes it difficult to hand-weed. Pre- Figure 3 Common Groundsel

emergent herbicides suppress the rooting, making the weed easier to pull. Also, because
the seedling is smaller after the use of a pre-emergent herbicide, competition with the
desirable plant is not very significant. Remove this weed before it flowers, however,
because its seeds are easily spread by wind. Pre-emergent herbicide combinations
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containing oxyfluorfen or isoxaben have given good control (Norcini et al., 2004).
3. Creeping woodsorrel:

Creeping woodsorrel is a perennial plant that grows in a prostrate manner and forms
roots along its stems where nodes contact the soil. It is a prolific seed producer. When
its seed pods mature, they burst open and forcefully expel seeds, which may land 10
feet or more from the plant. Because the seeds are rough, they adhere to clothing or
the surfaces of machinery and are easily dispersed. The primary method of managing
creeping woodsorrel is to hand-pull established plants before they set seed, being
careful to remove as much of the creeping roots as possible, and to control germinating
seeds with mulch or preemergent herbicides such as pendimethalin, oryzalin, oxadiazon,
oxyfluorfen, or isoxaben (Case et al., 2005).

o S e
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Figure 4 Creeping woodsorrel Figure 5 Creeping woodcorrel

2.4. Cudweed: Cudweed is an annual that
germinates in fall and grows through the
winter and spring. It is a whitish, hairy
plant that has small inconspicuous flower
heads. Herbicide combinations containing
oxyfluorfen have been effective in
controlling the seedlings of this weed as
they germinate (Case et al., 2005).

2.5. Liverwort: Liverworts are nonvascular,
primitive  plants  that  reproduce
vegetatively and through spores. Their
flat leaf-like structure is called a thallus
and their root-like structure is a rhizoid.

J F ik
Figure 6 Cudweed Figure 7 Livewort
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These plants can from dense colonies in ornamental containers resulting in crop damage
and reduced marketability. Pre-emergent herbicides containing flumioxazin, oxyfluorfen,
or oxyfluorfen in combination with napropamide, oryzalin, oxadiazon, or pendimethalin
provide good control of this weed (Fausey, 2003). These products may not be used on
every ornamental species so check the label carefully before application. At this time
there are no selective post-emergent herbicides available.

2.6. Pearlwort: Pearlwort is a low-growing
winter annual that roots on the stems and
forms moss like mats in the container. It
reproduces by seed. If oxadiazon has been
used repeatedly without rotation to other
herbicides it becomes a dominant weed
in the nursery. A pre-emergent application
of oryzalin, pendimethalin, or isoxaben
will give control.

2.7. Spurge: Prostrate or spotted, and
creeping spurge are low-growing annuals
that grow rapidly and quickly produce
seed. They are more easily removed when
older but by then the seeds have usually
been produced and fall off the plant into
the container when the weed is removed.
Mulching reduces establishment. The
pre-emergent herbicides isoxaben,
pendimethalin, oryzalin, oxadiazon, and
oxyfluorfen will control spurge.

2.8. Willow herb: There are at least two
species of willow herb found in nursery
containers, Epilobium paniculatum and E.
ciliatum. Willowherb seeds profusely and
the seed blows in the wind. Pre-emergent
herbicides that have been effective in
controlling germinating seeds include
oxadiazon and oxyfluorfen (Myerscough
and Whitehead, 1996).

Figure 10 Willow herb
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3. Weed control inside green house grown flower

It is difficult to control weeds in greenhouses grown flowers because greenhouse-grown
plants are generally sensitive to herbicides and weeds are often hard to reach and there
are no registered pre-emergent herbicides. Only a few weed species commonly present
problems in greenhouses, and they are all closely associated with high moisture and
nutrients; they also spread rapidly if they are allowed to become established. The most
common weeds in and around greenhouses grown flowers include annual bluegrass,

lesser-seeded bitter cress, creeping wood
sorrel, pearl wort, common chickweed, moss
and liverwort. Others that may be present
include cudweed, sow thistle, willow herb,
fireweed, cheese weed, and prostrate and
spotted spurge. Controlling these weeds inside
the greenhouse will also help reduce the
reservoir of insects and diseases that are often

associated with weeds.

3.1. Liverwort and Mosses: Liverwort and
mosses can be found in many greenhouses

Figure 11 Green house grown flowers

where plants are highly irrigated. Their presence is exacerbated when there is high
nitrogen in the upper soil surface, such as by top-dressing. These types of plants
reproduce vegetatively and by spores and are easily spread throughout a greenhouse.
They can compete with the crop for water and nutrients and also create a barrier on
the potting media surface that restricts water movement into the container resulting in
increased runoff. Decreasing the amount of water applied and avoiding top-dressing, as
well as inspecting plants before they come into the greenhouse, can reduce the impact
of liverwort and mosses (Fausey, 2003).

o L. Sl
Figure 12 mosses

Figure 13 sowthistle Figure 14 Fire weed Figure 15 Cheese weed

3.1.1. Cultural Control: Sanitation is the best method for weed control. Weeds may be
brought into the greenhouse in potting mix or with cuttings, bulbs, or other plant material, or
on dirty pots and tools. If weeds do get in, they should never be allowed to flower and seed.
This is especially true of creeping woodsorrel (oxalis) and bittercress. Maintain trash cans in
the greenhouse for weeds that are pulled during maintenance, so they can be readily removed
before flowering. Hand-weed frequently (daily or weekly) so no weeds go to seed. If the floors
are concrete, regularly wash or sweep away soil that drops to the floor so that weeds will not
establish or seed. When crops are rotated clean weeds out of the greenhouse. Irrigate with
water that is free of weed seeds or fungal spores. If using raised or self-contained beds, sterilize
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soil before planting by either steaming or
solarizing. There are no pre-emergent
herbicides currently available for use in
greenhouses. Many of these herbicides are
quite volatile at greenhouse temperatures and
can move and/or accumulate in greenhouses
to toxic levels for crop plants. Even though
some herbicides may be labeled for use in a
crop, it must specifically indicate to be used in
greenhouses to be legal and safe.

On the greenhouse floor and under the
benches, a post-emergentherbicidetreatment
can be used to reduce weed populations
and to keep the weeds from flowering and
seeding. Try to have good drainage and level
the gravel or soil under the benches to reduce
water collecting in low areas. Wet areas
increase the chance of mosses and liverwort
infestation. Air movement at the floor level
will help dry off the floor and will also reduce
the chance of infestations of weeds that favor
wet areas. After a crop has been harvested,
remove any weeds to keep them from seeding
so new seeds will not be added to the seed
bank in the soil.

4. Weed control outside green house

Control weeds outside the greenhouse to
help prevent movement of their seeds into
the greenhouse. Weed control in the area
around the greenhouse will also reduce the
chances that insect and disease pests that
may live and reproduce on weeds will move
into the greenhouse and attack our flowers.
If insects such as aphids, thrips, leafhoppers,
whiteflies, or lygus bugs are abundant on the
weeds outside the greenhouse, it may be
desirable to control them before the weeds
are removed, or these insects may move into
the greenhouse when the weed host dies.

Weeds outside the greenhouse can be
controlled by mowing or cultivation where
feasible and with herbicides. Care must be
used when applying an herbicide so that it
does not get in the greenhouse by drift or
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runoff. Pre-emergent herbicides can be used
if the soil slopes away from the greenhouse
so no water or soil that may contain an
herbicide gets into the greenhouse. Vents in
the greenhouse and FANs should be closed or
shut off while herbicide applications are being
made so that the herbicide will not be drawn
into the greenhouse. Also volatile herbicides
(such as oxyfluorfen) should not be used
around the outside of a greenhouse.
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Introduction to the revolutionary Plastic Mulches

Mulching is an agricultural cropping
technique that involves placing organic
or synthetic materials on the soil around
plants to provide a more favorable
environment for growth and production.

Plastic mulches have been used by
commercial growers since the early
1960s, with black and clear plastics being
the most popular. Tomatoes, peppers,
eggplants, vine crops and okra generally
respond well to these plastics. Plastic
mulches normally are used in conjunction
with drip irrigation to maintain optimum
soil moisture and for improved stand
establishment.

Advantages of Plastic Mulch
1. Earlier crops.

Plastic mulch raises the soil temperature
in the planting bed which promotes faster
crop development and earlier vyields.
Black plastic mulch with perfect contact
with soil can result in 2 to 7 days earlier
harvest while AlI-OR sun selector mulch
can resultin a 10-14 day earlier harvest.

2. Moisture conservation:

Water loss due to evaporation is reduced
under plastic mulch. As a result, more
uniform soil moisture is maintained and
irrigation frequency may be reduced.
Mulching is not a substitute for irrigation.
One of the biggest mistakes made by
growers who use mulches for the first
time, in a greenhouse or outdoor in the
open field, is that they often do not take
into consideration that they will need
less water. If they keep on following the

By Shubhankar DuttaGupta,
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usual pattern of irrigation and fertigation
as if there were no mulch, they will find
the plants standing in puddles after one
or two irrigations and the plants will be
stunted or worse than that.

The readjustment to the new regime
is performed best with the aid of
tensiometers which measure the negative
pressure buildup in the soil as the plants
consume more and more of the irrigation
soil water. Otherwise an experienced
farmer can make an intelligent estimate
of the amount of irrigation reduction he
needs by trying a new regime and feeling
the soil with his fingers.

3. Weed control.

Since black plastic mulch and other
colored mulches prevents light from
reaching the soil, growth of annual and
most perennial weeds can be prevented.
Weeds generally cannot survive under
the mulch. Since there is no weeds in and
around the target plant all the nutrients
applied by fertigation is available for the
main plant. Hence the growth of the plant
is better.

4. Improved quality.

Plastic mulches help prevent fruit crops
like strawberry from touching the soil.
This reduces the incidence of fruit rots
and keeps fruit cleaner.
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5. Reduced soil compaction and root
pruning.

Better weed control results in less
cultivation and less root pruning.
Undisturbed beds also remain more friable
with less compaction. Weeds between
beds can be controlled with directed
herbicides or by mechanical means.

6. Reduction in fertilizer losses.

Flood and furrow irrigation techniques
tend to leach nitrogen and other water
soluble nutrients below the root zone.
Since plastic mulch techniques generally
include drip irrigation, nutrient loss is kept
to a minimum. Nutrients can be injected
into the drip system and accurately
delivered to the root zone as needed.

7. Insect control.

In some cases, reflective silver/Black plastic mulches help repel aphids and other insects
that damage plants and are vectors of viral diseases. Yellow/Brown mulch can help in
reducing the white fly attack during the early stage of planting.

Pic -1 Yellow Mulch in Chilli Crop

8. Increased yield:

Production under mulch is higher due the advantages mentioned above.




Types of Plastic Mulch

Mostcommercial plasticmulchesare made
of either linear, low-density polyethylene
or high-density polyethylene. High-
density polyethylene is lighter and
stronger than the same thickness of
low-density polyethylene. Most plastic
mulches for vegetable cultivation vary in
thickness from 15 Microns ( 1 Microns =
1000 part of a millimeter) to 30 Microns
and it may be smooth or embossed. Even
at very low thicknesses this plastic does
not degrade for 9-12 months in field
conditions. Plastic mulches are mainly of
two types embossed and none embossed.

The pattern on embossed plastics helps
reduce contraction and expansion of
the mulch. It is more resistant to wind
fatigue and cracking. Embossed mulch
also provides a better contact between
the soils and plastic hence the transfer of
incident solar energy to the soil is better
in case of embossed mulch. Plastic comes
in rolls 1000 to 1500 mtrs long (depending
on the thickness) and are 3 to 6.8 feet
wide.

Coloured Mulch
What Does Colored Mulch Do?

Mulch's color affects the temperatures
below and above the mulch through the
absorption, transmission and reflection
of solar energy. This affects the micro
environment surrounding the plants.
The degree of contact (thermal contact
resistance) between the mulch and the
soil also affects soil warming.

Plants have been found to be most
sensitive to blue, red and far red (near
infrared). The reason we see green is
because that is the wavelength of light the
plant is throwing away. By manipulating
these colors (wavelengths), different

growth patterns can be enhanced or
retarded. There have been tests on
mulches of red, orange, yellow, blue,
green, white, aluminum, black, and clear
on peppers, cotton, soybeans, southern
peas, turnips, potatoes, and tomatoes.

Colored mulch mimics the reflective
patterns of the green leaves. The plant
will sense the increased ratio of far-red to
red light as though it is reflected from the
nearby plants, when in fact it is just the
colored mulch. The colored mulch Ftricks"
the plant into putting more energy into
shoots to outgrow other plants. Some
colored mulch even Ftricks" the plant into
producing more and better tasting fruit.
Crops seem to have Fpreferred colors";
Red colored mulch reflects wavelengths
of light that enhance the top growth of
tomatoes increasing harvest by 10% to
15% over black. Cucumber with a red
mulch had increased yields of 18%. Silver
aided peppers with increased vyields
of 22%. Squashes produced 14% more
with blue or red. Pale blue or white has
been found to enhance root growth and
increased the production of potatoes by
15%. Japanese research on carnations
with reflective mulch gave a 33% to 107%
increase of flowers cut.

Black Mulch

Black plastic mulch is the most popular
color used in commercial vegetable
production, especially for weed control. As
a blackbody absorber, this plastic absorbs
most incident solar radiation, including
visible, infrared and ultraviolet light. Much
of the thermal energy, however, is lost
to the atmosphere through convection
and re-radiation. Transferring of thermal
energy to the soil can be optimized by
maximizing mulch contact with the soil.
Soil temperatures under black plastic
during the daytime can be as much as 59F
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higher at a 2-inch depth and 32F higher at a 4-inch depth than bare soil at the same
depths.

Clear Mulch

Soil temperatures during the daytime under clear plastic can reach 8-149F higher at the
2-inch depth and 6-149F higher at the 4-inch depth than bare soil at the same depths
due to a greater (85 to 95%) solar radiation transmittance. Clear plastic absorbs very little
solar radiation. Water droplets that condense on the underside of clear plastic allow solar
light (short-wave radiation) in, but block outgoing, long-wave infrared radiation (heat).
This heat normally is lost to the atmosphere from bare soil. Incoming solar radiation,
however, makes weeds a major problem under clear plastic unless controlled with a
herbicide or fumigant.

Pic-3 Use of Clear Mulch in Ground Nut

Solarizing or disinfecting of the soil has been used in some areas to reduce soilborne
diseases and some weeds. To achieve sufficiently high temperatures for solarization, the
soil must remain covered for several weeks during the hot part of the summer. Good soil
moisture will improve thermal conduction of heat into the soil profile

White and black.

Co-extruded white on black plastic mulch helps cool the soil (white) while controlling
weeds (black) . This is a bi-colour mulch where in white side of the mulch is facing
outside. Light is reflected back into the atmosphere or the plant canopy from a white side
of the plastic mulch, resulting in slightly cooler (-22F at 1-inch depth) soil temperatures.
White plastic mulches can be used to establish crops in the summer, when a reduced
soil temperature might be beneficial. The light reflected back into the plant canopy with
white mulches also can be helpful for some greenhouse crops that have limited light.

Silver Black

Reflective silver or aluminum mulches also give cooler soil temperatures. They tend to
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repel aphids, which can serve as vectors 3 g|ightly smaller root would not harm the
for various viral diseases. plant. For tomatoes, using the red colored
Red/ Brown. mulch gave a 20% increase in the first
harvest of tomatoes. This is important
to farmers because the first fruit of the
season can bring in the most money. For
all crops, the key is the amount of far-red
light that is reflected. In plastic mulch
plots, the plant senses an increase of far-
red light and will put more energy into the
shoot and less into the root. Therefore, if

the fruit is produced in the shoot, it will
Tomatoes that were grown over red  ysyally be larger.

plastic had larger shoots and smaller roots
than plants grown over other colored
plastic such as white or black. Since the  Yellow, orange, blue and gray plastic
plastic keeps the soil moist and protected, mulches also have been evaluated. The

Red plastic mulch has been shown to
increase tomato yields and quality in
some trials and reduce the severity of
early blight in others. It also has been
shown to increase vyields of honeydews,
muskmelons and zucchini. In addition, it
has been shown to significantly increase
soil temperatures.

Other colors.

different radiations patterns that are reflected back into the canopies of various crops
from these mulches affect plant growth and development in different ways. Some colors
like yellow attract certain insects like green pea aphids and cucumber beetles. Such
mulches might be used in a field to grow Fcatch crops" to pull insects away from other
crops. Blue-colored mulches have been shown to increase zucchini and honeydew yields.
More research needs to be conducted to determine the effects of these colors on plant
growth, yields, earliness and pest resistance.

Pic —3Mulhing in gg Plant.
Wavelength-selective mulches Al-OR Brown/Green.
These mulches selectively absorb photo-synthetically active radiation (PAR), while
transmitting solar infrared radiation. Also called infrared-transmitting (IRT) mulches,
they help control weeds and exhibit improved soil-warming characteristics, although
generally not as well as clear plastic but much more than black mulch. Colors range from
green to brown.

It is obvious that mulching can do wonders in modern agriculture and this is a tool for the
2" green revolution into India.
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Two Decades of Floriculture journey in Nepal

Introduction:

Floriculture in Nepal began some seven
decades ago but formal floriculture
business began only in the early nineties
of the last century. The formation of
Floriculture Association Nepal (FAN) in
1992 resulted in more organized business,
data recording, introduction and multi
location trial of new crops, setting up
wholesale outlet of cut flowers and
formation of floriculture cooperative.
Recently, FAN was successful in getting
the government to approve Floriculture
Policy. The private sector is looking
forward for the positive changes this
policy shall bring to propel significant

Umed Pun PhD
umedpun@gmail.com

growth in the industry. In this juncture it
is important to look back at what different
government agencies have done towards
development of floriculture in Nepal.

Floriculture in Nepal at a glance:

The status of floriculture in Nepal is very
encouraging. The industry is steadily
growing over the years and in 2012 the
share of different products of floriculture
was as shown below (Table 1). The total
annual turnover reached new height of
Rs. 105.32 crores.

Table 1: Floriculture Industry Data: overall 2011-12

S/No Description Amount (Rs in crores)
1 Seasonal Flowers and Seeds 16.56
2 Ornamental Plants 32.0
3 Cut flowers and foliage 16.0
4 Landscaping and gardening 12.0
5 Loose Flowers 4.5
6 Input Supplies (Silpouline, Materials and Equipments) | 7.5
7 Others (carpet grass, bulbs, rhizomes, tuber, tissue 5.0

culture plantlets etc )

8 EXPORT 10.96
9 TOTAL 105.32
10 IMPORT 4.0

Source: FAN, 2013

The growth of floriculture sector in last two decades has been good. It began with annual
turnover of Rs. 1.8 crores in 1994 to Rs. 105.32 crores in 2012 (Table 2). However, the
growth of different product and services of floriculture is not similar. There are some
products that are growing at a much faster rate than others. The faster growing products
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may result into many new opportunities. The products that have made tremendous
growth are Seasonal flowers and seeds, ornamental plants, cut flowers and foliages,
landscaping and gardening. The products such as loose flowers have also grown over
years but not at the scale as others. The new in-put product such as Silpouline, materials
and equipment is growing very steadily. The export is also increasing steadily whereas
the import has been slowed down. The support of the government should be in those
areas that is already bearing positive results. The role of research and extension agencies
of the government can work closely with private sector a so as to improve product and
make it more competitive.

Table 2: Growth of different products of floriculture (Rs in crores)

_ 1993/94 2005/06 2008/09 2011/12
S/No Description
(crores) (crores) (crores) (crores)
1 Seasonal Flowers and Seeds 0.30 2.5 6.0 16.56
2 Ornamental Plants 0.26 10.0 16.0 32.0
3 Cut flowers and foliage 0.22 2.0 3.5 16.0
4 Landscaping and gardening 2.5 10.0 12.0
5 Loose Flowers 0.32 2.0 3.0 4.5
Input Supplies (Silpouline,
6 Materials and Equipments) 2.0 3.0 73
Others (carpet grass, bulbs,
7 rhizomes, tuber, tissue 2.0 5.0 5.80
culture plantlets etc
8 EXPORT 6.0 10.96
1.8 (1.1
9 TOTAL in ktm 23.0 56.0 105.32
valley)
10 IMPORT 3.5 4.0
Industry:

Floriculture in Nepal is led by Floriculture Association Nepal (FAN), a commodity
association of Federation of Nepalese Chambers of Commerce and Industry (FNCCI). This
is the representative of the industry and should be given full credit for the development
of floriculture in Nepal. In the initial years, Agro Enterprises Center/FNCCI supported
FAN with financial support from United States Agency for International Development
(USAID). In last few years, FAN is working more closely with Ministry of Agriculture
Development and finally with efforts for several years Floriculture Policy became a
reality in 2013. This Policy shall be the guiding factor for development of floriculture
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industry in Nepal. This Policy has clearly
spelt the role of all stakeholders; private
sector, extension and research agencies
of government. FAN had a lonely journey
so far but with the government approving
Floriculture Policy, the private sector is
very excited and hope the journey shall
be more interesting and fruitful. The
industry realistically needs support from
government to graduate to the next
level and the coming of the policy at this
critical juncture is a clear indication that
the government is totally committed for
floriculture development in Nepal

Extension Agency:

The department of agriculture (DOA),
Harihar  Bhawan, Lalitpur is the
government agency responsible for
technology dissemination to farmers.
The DOA’s Directorate of Fruits, Kirtipur,
Kathmandu serves as the link between
DOA and Floriculture Development
Center (FDC) located at Godavari,
Lalitpur. Besides, other DOA units such
as Agribusiness Division or District
Agriculture Development Office (DADO)
also contribute towards floriculture
development.

a. Floriculture Development Center:
The government’s frontal agency
for floriculture development is FDC.
This was established in 2006 and is
responsible for training farmers and
also government staff. It also gives
technical support to DADOs floriculture
programs as and when required in
addition to maintaining demonstration
plots and conducting flower trials.
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b. Agribusiness Promotion Program: This
program has been supporting FAN for
organizing floriculture expo annually in
Kathmandu since 2006. In addition it
also supports FAN to organize annual
Chrysanthemum and Poinsettia shows.
In 2007, it also published an extension
booklet on Business plan for rose cut
flower production.

c. District Agriculture Development Office:

Although, flowers and ornamental
plants are commercially produced in
36 districts yet many districts do not
have any program for flower farmers.
Recently, some urban districts are
incorporating floriculture in their
annual district program. This fiscal year
floriculture program is incorporated
in four districts of central Nepal
(Kathmandu, Bhaktapur, Kavare and
Chitwan).

In addition to government agencies,
several NGOs/INGOS were also involved in
dissemination of floriculture technology
in the community.

Research Agency:

The Horticulture Research Division (HRD)
of Nepal Agriculture Research Council
(NARC) has been conducting floriculture
research since late 1990s. Research
is mainly in production technology of

Gladiolus, Carnation, Marigold and
Cymbidium. Recently, Agriculture
Research Station (ARS), Dailekh is

conducting breeding research in Gladiolus.
The number of research as well as funding
is very low for floriculture.



Prior to 2006, Department of Plant
Resources did several researches in
floricultural crops. Research was mainly
in micro propagation of several flowers
such as orchids, carnation, rose, gladiolus
etc.

Education Agency:

The research of floriculture crops
particularly production technology
developmentbeganinNepal from Institute
of Agriculture and Animal Science (IAAS),
Rampur during early 1990s. Research has
been conducted in several flower crops
such as Orchids, Gladiolus, Rose, Gerbera,
Tuberose, Marigold and Carnation. This
campus has become campus of Faculty
of Agriculture, Agriculture and Forestry
University, Rampur campus. In addition to
this campus there are several agriculture
colleges where floriculture research is yet
to begin. Some of the agriculture colleges
of Nepal are as follows:

Paklihawa Campus, Tribhuvan University
Lamjung Campus, Tribhuvan University

Agriculture College, Baitadi, Tribhuvan
University

Agriculture College, Tribhuvan

University

Dang,

Himalayan College of Agriculture Science
and Technology, Kathmandu, Prubaanchal
University

Nepal PolyTech, Bharatpur, Purbanchal
University)

Mahindra Ratna Campus, llam, Tribhuvan
University

In addition to above, Junior Technical
Assistant (JTA) and Junior Technician (JT)
courses in Horticulture are conducted
in several Technical Schools across the
country

Way forward:

The Floriculture Policy has clearly spelled
the role of different stakeholders in this
sector. |think effective implementation of
this policy shall largely address the current
communication gaps and hopefully make
the system more effective. In some cases,
the policy has to be more open so as to
include larger participation. For example
in case of research, while the policy
states NARC and Agriculture and Forestry
University, it should also be open to other
agriculture colleges and universities so
that floriculture research gets wider
coverage.

Reference:

FAN 2013 Floriculture Souvenir Vol
16  Floriculture Association Nepal,
Kathmandu

Pun, U. K. 1997. Present status of
floribusiness  in  Nepal. Nepalese
Horticulture Vol 1 40-45
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View of the Everest
Floriculture greenhouses sit-
uated in the Kathmandu
valley. Their appearance is
striking as they are the only
modern greenhouses in the
areq.

Uko ReindersgT fefaa "Growing Roses at the roof of the world" G AR, -‘{RHWTW BT Flowertech, Volume 12, 2009
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