TOP CANADIAN ORNAMENTAL PLANTS. 1. OVERVIEW (PART 1)
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Fig. 1. Spring floral display in Keukenhof Gardens, The Netherlands. Photo' by P.

publicdomainpictures.net.
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Plants are used for many indispensable purposes, notably for The earliest cultivation of plants was certainly for food,

food, fuel, construction materials, and clothing. It may come
as a surprise, therefore, that more plant species are
employed for an apparently dispensable purpose — ornament
— than for any other goal. Possibly as many as 100,000
species have been grown simply for display. Hundreds of
ornamental species and thousands of cultivars are regularly
sold to the Canadian public. However, the ornamental plant
industry is dominated by only a few dozen species. This
series is dedicated to the giants of the commercial
ornamental plant industry of Canada, the plants that
Canadians most often purchase as their household and
workplace living companions, as gifts, and even to wear as
personal adornment.

A BRIEF HISTORY OF ORNAMENTAL PLANTS
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Fig. 2. Nineteenth-century hand-coloured engraving
interpreting the Hanging Gardens of Babylon (source

Wikipedia).

medicine, and other survival purposes, but nevertheless
plants were grown just for ornament in very early times. For
millennia, attractive plants, many with symbolic significance,
have been used for embellishing homes and places of
worship. About 1570 B.C., Queen Hatshepset of Egypt
sponsored plant-hunting expeditions to beautify her royal
gardens. The Hanging Gardens of Babylon (in modern day
Irag), one of the Seven Wonders of the Ancient World, are
thought to have been built by King Nebuchadnezzar Il about
600 BC, and were destroyed by earthquakes after the 2
century B.C. While some aspects of these gardens appear to
be legendary, certainly the technology of growing plants in
stone vessels and on terraces was well known at the time. In
any event, the rich and politically powerful have long flouted
their status with extravagant, even garish displays of living
plants, both outdoors and in their homes. Perhaps the most
flagrant example was set by King Louis XIV (1638—1715) of
France who, while keeping most of his subjects in abject
poverty, built a fabulous 800 ha garden beside his opulent
Palace of Versailles (together, a UNESCO world heritage
site). Common people too, especially since the times of Louis
X1V, have added flowering plants to their homes, albeit on a
much more modest scale. However, reflecting the rise of a
large Middle Class, gardens dedicated to flowers just for
ornament did not become common in Western nations until
the 19th century. The first settlers to North America brought
planting stock of species that were popular in western
Europe, much of which originated from Eurasia, often from
exotic regions of the world, but infrequently from North
America. Just as almost all major food crops grown in
Canada today are of foreign origin, the same is true for the
major ornamental plants grown here. Nevertheless there is
now a movement to increase utilization of native plants for
landscape purposes, because they are naturally adapted to

'Unless otherwise specified in square brackets, all photographs taken from online sources are public domain (usage stated
to be unrestricted). Photos by E. Small and B. Brookes are by regulation copyrighted by the Crown of Canada.
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local Canadian conditions, and usually require less care,
water, fertilizer, and pest control agents. Until the 20"
century, transportation from overseas ports was so slow that
living plants suffered greatly when shipped. This resulted in
the establishment of nurseries and greenhouses in North
America to supply most of the needs of the continent. As
discussed below, however, air freight has resulted in
globalization of much of the ornamental plant trade, with
some negative consequences for Canada economically and
environmentally.

Fig. 3. The Orangerie beside the Versailles Palace, France.
In the winter, the Versailles Orangerie shelters indoors more
than 1,000 trees in boxes, mostly orange trees, which are
kept outdoors from May to October. By pruning and limiting
water and nutrients, sweet citrus trees were made to produce
fruit year-round. Orangeries were initially established in
Europe to provide oranges to the nobility and rich merchants,
but by the 16" century the fruit was commonly available, and
orangeries served mainly to impress visitors. Note the
exceptionally formalized layout, typical of large classical
French gardens. [Photo by Urban, authorized for
reproduction under the terms of the GNU Free
Documentation License, online at Wikimedia.]

GREENHOUSE CULTIVATION

As a northern country, cold temperature is a principal
limitation of plant growth in Canada. As noted below, Canada
has a huge acreage of greenhouses (over 2,000 ha), most of
which is dedicated to production of ornamental plants.
Growing plants in the cold season traces to classical Roman
times, when crude greenhouses were constructed with
translucent mica-like sheets or oiled cloth. Roman emperor
Tiberius (42 BC-37 AD) had a regular supply of cucumbers
in the winter, requiring gardeners to grown the plants in
wheeled carts, taken outdoors on sunny days and protected
in glazed cucumber houses at night. In 1851, J.C. Paxton,
gardener for the Duke of Devonshire, designed and built the
Crystal Palace in London, England, a magnificent glass and
iron structure that has since inspired the construction of
numerous other large public greenhouses and botanical
conservatories.

ORNAMENTAL PLANT BREEDING
Breeding of ornamental plants is a major activity in many

countries, including Canada. As with plant breeding
generally, cross-pollination, back-crossing, selection, and

Fig. 4. The Crystal Palace in London. The building was 564
m (1851 feet) long, 39 m (128 feet high), and had 92,000 m’
(100,000 square feet) of exhibition space. Source: engraving
from Brown, C. 1886. True stories of the reign of Queen
Victoria. Griffith, Farran, Okeden & Welsh, London, U.K.
(Online at Wikipedia.)

Fig. 5. Toronto's first (1858) Crystal Palace (designed by
Sandford Fleming, the inventor of standard time), one of the
many palatial public greenhouses constructed following the
example of London's Crystal Palace. Among the prize-
winning exhibitors on opening day was author and naturalist
Catherine Parr Traill (1802—-1899), who was honoured for
“the best collection of native plants dried and named”. The
building was dismantled in 1878 and the materials used that
year to construct a second, larger Crystal Palace, which
burned down in 1906. Source of illustration: Canadian
National Exhibition Archives (online at Wikipedia).
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Fig. 6. A modern commercial greenhouse specializing in
ornamental plant production. Photo by J. ONeil,
publicdomainpictures.net.
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evaluation are major steps in the creation of new cultivars.
However, for many ornamentals, hybridization is not
employed. For centuries, gardeners have been selecting
attractive mutations of plants, many of which can only be
reproduced vegetatively. Some selections are the result of
hybridization associated with loss of sexual capacity, once
again requiring vegetative propagation. A large proportion of
ornamentals are now reproduced by cuttings and tissue
culture. Over the centuries, numerous ornamental selections
have been made, some of them so attractive that they are
still available as heirloom varieties. Unfortunately many old
ornamental selections are disappearing. Indeed, today even
new cultivars have a very short market existence, and
companies breeding ornamental plants are now in a very
competitive marketplace. Traditionally, cultivars have been
selected with large or numerous flowers, doubled flowers
(with extra petals), new flower colours, and for an extended
flowering period. More recently, stress has been on selecting
for vigour, disease resistance, and resistance to other kinds
of stress. To increase production efficiency, plant breeders
are developing cultivars with a shorter flowering response
time, and also compact plants so that more can be grown in
a given area. Traditional selection techniques remain the
main strategy for breeding ornamentals, but modern
technologies, notably tissue culture, marker-gene-assisted
plant breeding, and genetic engineering are now being widely
employed for the major species.

COLOUR, THE CHIEF ATTRACTION OF ORNAMENTAL
PLANTS

The flowers of most ornamental plants are their chief
attraction to most people, so much so that the word “flower”
is widely used in the vernacular to refer not just to flowers but
to herbaceous plants with attractive flowers (a usage
occasionally employed in this article). The feature of flowers
of dominant interest to most people is simply their colour. In
nature, flowers have characteristics that are attractive to
pollinators, and of these colour is particularly important
because some animals prefer certain flower colours. For
example, hummingbird flowers are frequently red; some
butterflies prefer yellow or white while others prefer blue (but
most do not seem to have a strong colour preference); and
many flies prefer white or dull colours while many social
insects and birds prefer bright colours. For humans, however,
flower colour does not reflect a natural, symbiotic
relationship. As noted below, ornamental plants serve several
functions, but their main value is usually just the
attractiveness of their floral colour or colours to humans.
Ornamental cultivars have been selected for displays that are
spectacularly more flamboyant than existed in the relatively
small and evanescent flowers of their wild ancestors. Today,
the ornamental plant industry is most concerned with “selling
colour”, and so some understanding of the psychology of
colour attractiveness is desirable.

Colour preferences of humans appear to be a) innate,
selected as survival responses during evolution because they
are particularly associated with either pleasant or unpleasant
objects, or b) learned. Early researchers on colour
preferences in humans suggested that in general people
prefer, in decreasing order, blue, red, green, violet, orange,
and yellow (a sequence that leaves out white flowers, which
are widely admired). Blue has been shown to be the most
pleasant colour to the majority of people (perhaps explaining
why baby boys are traditionally honoured with blue), possibly
because a blue sky indicates calm weather. By contrast, dark
yellow and orange are the colours of urine, feces, vomit, and

rotting food, and there is a general lack of preference for
these hues in all human cultures. We are all born with an
innate attraction to reddish nipples to obtain nourishment
from breasts, perhaps accounting for why red is such an
attention getter, and explaining the advertising slogan “red
sells”. There have been claims that women prefer red slightly
more than men do (supposedly why little girls are dressed in
pink), speculatively explained as useful in our ancestors who
relied on women gatherers to spot red berries against green
foliage, while the men hunted. The psychological effects of
red have been extensively studied, but remain controversial;
certainly red is an extraordinarily attracting stimulus, and is
the most popular of colours insofar as ornamental plants is
concerned. Saudi Arabia has banned the selling of red
flowers in the week preceding Valentine's Day on the theory
that they encourage immoral relations between unmarried
men and women.

Of all possible colours, black is the most unnatural for
flowers. The phrase “black flowers” is used loosely to refer to
very dark flowers of some ornamental species. Usually such
flowers are a deep purple, and almost always a close look
reveals that the flowers are not truly black. Orchids, tulips,
carnations, calla lilies, roses, and pansies are among the
species for which black-flowered variants have been
selected. Black is associated with evil and death, which limits
the use of black flowers in many situations. Nevertheless, the
rarity and novelty of black as a floral colour has stimulated
breeders to select very dark-flowered varieties, and they add
considerable interest to a garden or bouquet.

On the whole, colour preferences for flowers seem to be
determined mostly by individual taste (although green flowers
are obviously not desired because plants are already
overwhelmingly green). Moreover, a variety of colours is
usually considered attractive, both in bouquets and in
gardens (although as a rule it is recommended that bedding
plants of a particular colour should be planted close together
to accentuate the display). In foliage plants, variegated
leaves have been selected in numerous cultivars, which also
demonstrates a pattern preference for variation in colour.

As most people realize, a given colour of apparel may be
appropriate for one occasion or setting and not others;
similarly, flower colour is traditionally determined in part by
the circumstance: white and pastel hues for a funeral, bright
flowers for winter. Learning plays a very large role in colour
preferences, and it is important to be aware of ethnic,
religious, and social traditions with respect to colour.
Hinduism, Buddhism, and Confucianism have special respect
for yellow and orange, Muslims have considered green to be
a sacred colour, and Christianity has suggested special
salvation-related meaning to red, white, and black. (In
addition, regardless of colour, some particular species of
ornamental plants often have special significance for given
religions.) In modern times, social constraints limit men from
displaying pink and purple, and this has extended to
recommendations for giving flowers to men (although the
reverse gifting is still predominant). New flower colours are
continually appearing for the leading ornamental plants, but
there is a tendency for traditionally available colours to
remains especially popular. In the case of roses, for example,
the most popular colours are red, pink, white, yellow,
lavender, and purple; and for carnations the leading colours
are red, pink, and white. Today, numerous ornamental plant
species are available in a wide range of flower colours, and
often the chief concern of many is simply to coordinate flower
colour with dress or decor.
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FRAGRANCE OF ORNAMENTAL PLANTS

In nature, flowers often attract pollinators not just by vision
but also by odour, and frequently the smell is also attractive
to people. (On the other hand, some flower odours are
repulsive to humans, such as the carrion (or corpse) flower
Stapelia, which attracts flies with a stench like rotting flesh.)
In some cases, the chemicals responsible for pleasant smells
are extracted and used in perfumes and in preparations
employed in aromatherapy, most notably for rose, jasmine,
lily, and violet. The floral odour chemicals may vary from five
or so to about 100, and are most frequently terpenes (not
surprising, since this is the largest and most variable class of
naturally occurring organic compounds). The aromatic
compounds are most often synthesized in the petals in
specialized cells (osmophores). Plants that release odour
during the day are usually bee-pollinated. Conversely, those
that open in the evening and release odours at night are
typically pollinated by night-flyers such as bats and hawk
moths. Flowers that attract night-flying pollinators are often
white (to reflect as much light as possible), and are also
frequently quite odorous (to reinforce the weak visual
display). The night-blooming tuberose (Polianthes tuberosa
L.) is exceptionally aromatic, and is used not just as a cut
flower but also in perfumery. Other ornamental plants
esteemed for their pleasant odour include daffodil, hyacinth,
cyclamen, and primula. The species within genera, and
indeed cultivars of a particular species often differ greatly in
intensity and pleasantness of odour. For example, “scented
geraniums” refers to species of Pelargonium that are
especially fragrant; and the 'Stargazer' and 'Casa Blanca'
cultivars of lily are renowned for their “heavenly odour” (which
can be overpowering in a confined room). The wild ancestors
of some ornamental plants are often much more fragrant,
because modern cultivars have been selected for their visual
appearance at the cost of decreasing their pleasant scent
(some modern roses, lilacs, and carnations are notably
lacking in odour). Pleasant-smelling flowers are not always
welcome: worried about allergies, some health authorities
have requested florists to exclude highly-scented flowers like
lilac and hyacinth in bouquets delivered to hospitals and
residential facilities. Females have been conclusively
demonstrated to generally have slightly greater olfactory
prowess compared to men: they have more threshold
sensitivity to odours, as well as greater discrimination ability,
and in some experiments have been shown to have greater
preference for some odours (like rose). Blind and visually
impaired people can enjoy ornamental plants that are
especially fragrant, although the texture of some ornamentals
may also be pleasant.

MORPHOLOGY OF ORNAMENTAL PLANTS

Variation of appearance of species in the natural world is
stunning, and many wild plants are so interesting that they
make good ornamentals without selection. However, humans
do have preferences, and virtually all popular ornamentals
have been altered by domestication. Some animals have
been selected (at least in part) for their appearance, notably
dogs, cage birds, and goldfish. The breeds of these animals
illustrate that people like novelty, beauty (in human terms),
and bizarre characteristics (which unfortunately are often
inadaptive or painful for the animals). In the same way that
people differ in their tastes for dog breeds, styles of
architecture, and manner of dress, particular ornamental
plants attract different people. In the “Plants Galore” website,
cited below, one can find numerous societies dedicated to

selected ornamental plants (irises, roses, bromeliads, hostas,
daffodils, etc.). The range of such plant “fan clubs” shows that
there is considerable variation in preferences.

The characteristics of houseplants are often related to the
demanding ecological conditions found in houses. Diminutive
African violets, primroses, and kalanchoes are ideal for small
rooms. The limited light and humidity in many homes during
the winter makes shade-tolerant, thick-skinned foliage plants
like Sansevieria (mother-in-law's tongue) species and rubber
plants appropriate. The Cactaceae appear to provide more
houseplants than any other plant family, probably because
most are small and easy to care for (i.e. they withstand
neglect well).

Size is also a critical characteristic of outdoor ornamental
plants. In a garden, a well known design principle is that taller
plants are placed at the back, shorter ones in front, so that all
can be viewed. Among woody plants, dwarf forms have been
extensively selected, to meet the need for foundation
perennials that complement, not overwhelm the houses that
they border.

Plant species differ greatly in vegetative characteristics.
Some species have fern-like highly-dissected leaves, others
have gigantic, elephant-ear leaves, and plants with all
manner of leaves are cultivated. Not content with nature's
offerings of foliage, horticulturists have selected many leaf
mutations. Cut-leaf cultivars of some woody plants (silver
maple and several birch species, for example) are popular.
Numerous cultivars have been selected that have the normal
foliage pigments altered, so leaves are yellowish (frequently
described as copper, bronze, or gold), or have anthocyanin
pigments emphasized so the leaves are purplish or reddish.
Plants with variegated leaves (i.e. with sectors devoid of
chlorophyll) are extremely common. Stems or trunks have
also been altered in many ornamentals. Several tree species
(white mulberry and some beech species, for example) have
forms selected for drooping branches, like weeping willow.
Corkscrew (spiraling) stems have also been selected. Spiny
stems protect many plants in the wild, but people do not like
to be stabbed by spines, and many spineless forms have
been bred. Habit of plants has frequently been altered,
producing pyramidal, spreading, or other shapes. Some of
the variations that have been selected by horticulturists are
due to infection by viruses, so that sick, diseased plants that
nature would normally eliminate are being maintained by
humans. Indeed, virtually all characteristics selected in
ornamentals would be deleterious in their wild ancestors, but
nevertheless are viewed by humans as attractive. Probably
the chief conclusion that can be drawn from examination of
how ornamental plants have been changed by people is that
humans are greatly entertained by variation, which is
fortunate, because there is an enormous variety of plants to
admire and protect.

AESTHETIC AND EMOTIONAL VALUES OF
ORNAMENTAL PLANTS

Aesthetics is a branch of philosophy that deals with the
nature of beauty and taste. It has been mostly applied to the
artistic and cultural world, but is also applicable to nature.
There have been numerous attempts to scientifically examine
the biological or psychological (sensory, emotional) roots of
aesthetic judgments, i.e. why we like some things, not others.
Our aesthetic evaluations of ornamental plants is the
dominant reason for their existence, as noted below, but
precisely why we find them so attractive is far from clear.
Ornamental plants are employed to decorate our homes,
businesses, public and recreational spaces, and even
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other.”
—Chinese proverb

medicine to the soul.”

“When you have only two pennies left in the world, buy a loaf of bread with one, and a lily with the

“Flowers are a proud assertion that a ray of beauty out-values all the utilities of the world.”
—Ralph Waldo Emerson (1803—-1882, American poet and essayist)

“Flowers always make people better, happier and more helpful; they are sunshine, food and

—Luther Burbank (1849-1926, American horticulturist)

ourselves. They are not only a regular companion of day-to-
day life, but also are especially on display during holidays
(most notably Mother's Day, Saint Valentine's Day, and
Christmas Day), personal celebrations (like birthdays and
anniversaries), professional and award ceremonies, and key
life events (like graduations and funerals). Ornamental
plants are prominent subjects of gardening books, articles in
magazines and newspapers, shows on radio and television,
lectures, and tours. Ornamental plants satisfy essential
aesthetic and emotional needs of humans, much as do
music, theatre, art, and literature. People once lived
predominantly outdoors, but as civilization increasingly
dictated that we spend most of our lives inside buildings, it
seems that a primitive need for the colour, texture,
fragrance, and indeed the essential life of plants has
stimulated us to bring them inside as beloved companions.
Today, about half of the world's population lives in urban
settings (even more in technologically advanced countries
like Canada), and ornamental plants are the chief reminders
for most people that there is a natural world that is vital for
human survival. Curiously, even images and imitations of

ornamental plants evoke pleasant feelings, as witnessed by
the popularity of paintings and photographs of ornamental
plants, silk flowers, plastic plants, wallpaper with floral
motifs, and floral prints on dresses, lingerie, and bed sheets.
Perhaps more so than any other category of plant,
ornamental plants reflect basic human aspirations,
sentiments, and values — the subjects of poetry, gifts
between friends, expressions of sympathy for victims of
illness and tragedy, and symbolic backgrounds for religious
and secular ceremonies ranging from birth to death.
Flowers are the essential organs of sexual reproduction of
higher plants, designed to combine male and female
elements. How appropriate, therefore, that humans have
adopted flowers as the chief symbols of their own
reproduction. They are a regular expression of affection
during courtship (flowers say the sweetest things!).
Weddings are a florist's best sales opportunity. Most
marriage ceremonies feature a bridal bouquet, bridesmaid
bouquets, boutonniéres, corsages, flower girl flowers, large
floral arrangements for the alter and reception halls,
bouquets for the dining tables, and flowers for the cake.

Plate 1. Great painters have regularly depicted courtship amidst flowers in gardens. Fig. 7. “A tender moment in the garden”
by Federico Andreotti (1847-1930). Fig. 8. “In the garden” by Pierre-Auguste Renoir (1841-1919). (Both available online at
Wikipedia.)
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PRACTICAL VALUES OF ORNAMENTAL PLANTS

A narrow-minded, indeed snobbish perspective of
ornamental plants is that they are of a much lower order of
economic importance than plants grown for harvestable
products, like food for humans and livestock, fibre, medicine,
and lumber. This perspective is flawed in several respects:
(1) The ornamental plant industry is gigantic, employing
millions and generating trillions of dollars annually on a world
basis. The industry is capital-intensive, with excellent
potential to become progressively profitable. (2) Ornamental
plant research today is astonishingly multidisciplinary,
incorporating all of the fields of biology, and addressing
issues which are as intellectually and scientifically
challenging as those examined by other sciences; the results
are theories and technologies of immense value to society.
The ornamental plant industry is “high-tech”, requiring
specialists who are as competent as those in any other field
of biology. (3) Ornamental plant producers utilize resources
and space more efficiently than any other area of agriculture;
the industry is a model of intensive, high-yield, sustainable
production. (4) Ornamental plants are so widely grown that
they pose important ecological problems, which need to be
addressed; the responsible cultivation of ornamentals can
enhance rather than degrade the ecosystems of the planet.
(5) Ornamental plants provide key opportunities to develop
favourable public relations between the general public and
professional botanists. Most people are more interested in
ornamental plants than any other kind of plant, and most
professional botanists receive more inquiries about
ornamentals than any other kind of plant. This provides a
critical opportunity for botanists to educate the public about
botanical issues, and to enlist support for botanical research.
Ornamental plants are prominent in daily life. They are
grown outdoors in private and public gardens, parks, and
conservatories, indoors usually as relatively small house
plants, and often in very large planters in commercial and
public buildings and shopping malls. The nursery trade
specializes in potted plants. The florist trade may include
potted plants, but today deals primarily in cut flowers for

A White Rose

The red rose whispers of passion,
And the white rose breathes of love;
O the red rose is a falcon,

And the white rose is a dove.

But | send you a cream-white
rosebud

With a flush on its petal tips;

For the love that is purest and
sweetest

Has a kiss of desire on the lips.
—John Boyle O'Reilly (1844—1890),
U.S.-Irish poet and writer

& Plate 2. Marriages are regularly a celebration of the

beauty of flowers. Fig. 9. Wedding bouquet. Photo by A.
Cervova, publicdomainpictures.net. Fig. 10.
Bridesmaids carrying bouquets. Photo by Perin, online
at Wikimedia. Fig. 11. A classical bridal bouquet of white
roses. Photo by Rosendahl, publicdomainpictures.net.

bouquets, corsages, and boutonniéres. Several horticultural
fields are also included in the ornamentals industry, and so
are specialty areas such as turf (sod) and Christmas trees.
Ornamental plants are often the subject of craftsmanship,
including landscaping, flower arrangement, topiary (the
shaping of shrubs and trees into figures, especially
resembling animals) and bonsai (production of interestingly
shaped dwarfed trees).

Frequently, ornamental plants are functional. Groundcovers,
especially on sloping lands can serve to prevent erosion.
Trees provide shade, which not only increases human
comfort, but when strategically planted near or even on top
of buildings can result in considerable energy savings.
Hedges can act as privacy screens, traffic barriers, and for
noise reduction. Trees and shrubs can act as wind and snow
barriers, making streets safer. Ornamental plants attract
birds, squirrels, and butterflies, providing entertainment and
education (and sometimes deer and rabbits, providing
snacks for other of God's creatures). “Horticultural therapy” is
the cultivation of plants by people to relieve stress, furnish
psychological comfort, improve memory and concentration,
encourage social interaction, and provide exercise.
Ornamental plants, especially the urban forest, are so widely
cultivated today that they serve as an important carbon sink,
binding (sequestering) carbon so that the concentration of
the atmospheric gas carbon dioxide is controlled, thereby
moderating the climate change problem. Ornamental plants
can also be used for phytoremediation—to reclaim land
polluted by industrial wastes, or to remove pollutants from
sewage water. “Living walls” of plants are now used to purify
water in buildings as well as to provide an attractive
appearance.

(continued)
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