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The Weight of a Petal: The Value of Botanical Gardens
by H. Bruce Rinker

Plants pre-date human origins.
Gardens, as landscapes with scattered trees and copses

interspersed with open spaces or bodies of water, widely
appeal to our aesthetic sense and our need to perceive an
organized natural world. Such settings may even appeal to a
genetic memory of humanityÕs remote origins on the African
savanna. Undoubtedly, flowers and the near-infinite diversity
of their fruits influenced the survival of early hominids and the
skill of modern humans to inhabit every corner of the planet.

Flowering plants
originated during
the Cretaceous
Period, nearly
100 million years
ago when Africa
and South
America were
still connected to
each other. The
dramatic co-
evolution of
flowering plants
and their insect
po l l i nat o r s
colored the face
of the planet and

set the stage for the emergence of our vision-dominated
ancestors millions of years later. Loren Eiseley, late
anthropologist from the University of Pennsylvania, exclaimed,
Òthe weight of a petal changed the face of the world and
made it ours.Ó

What are botanical gardens?
Gardens are more than places to visit; they are centers

of research and conservation.
Some people have the mistaken impression that botanical

gardens are parks devoid of play, something like 19th century
museums where plants bear labels with unpronounceable
names. Modern botanical gardens, however, are global
treasures in an age of ecological crisis. Today numbering more
than 2000 gardens worldwide, they are places devoted to
the culture, study, and exhibition of documented collections
of living plants. Further, they:

-are committed to developing, documenting, verifying,
maintaining, sharing, propagating, and disseminating their plant
collections Ñ  a description offered by the American
Association of Botanical Gardens and Arboreta (AABGA)11

-serve as reference centers for plant identification, cultivar
registration, nomenclature, and plant exploration

-and, for some threatened species, have become the last
hope for their precarious survival.

Simply put, modern botanical gardens are scholarly places
for the research and conservation of plants.

The western tradition of botanical
gardens

The first gardens in Europe were medicinal.
Botanical gardens can be traced to human beginnings and

are found in all cultures, past and present. In the western
world, gardens went through a metamorphosis:

Medicinal Gardens: 16th and 17th centuries. The early
European institutions were medicinal gardens, also called
physics gardens or gardens of simples (such as FlorenceÕs
Giardino dei Semplici), whose principle role was to provide
material for medical faculties in Italy, France, and other
western countries. The earliest medicinal gardens in Europe
were all established in the 16th and 17th centuries: Pisa

Article highlights
Plants play a key environmental
role and botanical gardens are
committed to their preservation.

Plants
- contribute to the health of
ecosystems
- sustain us by giving us food,
medicines, and other commodities
- provide opportunities for
recreation and exploration
Plants influenced the evolution
of life on land.

continued on page 6

An ActionBioscience.org original article, February
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By Laura Lyons, Nursery Manager
reprinted from the Volunteer Times

Shakespeare once observed, "WhatÕs in a name?"  If
youÕre a taxonomist or botanist, quite a bit!  It is interesting,
as someone who is between two worlds Ð the super precise
terminology of the botanist or taxonomist and the more casual
world of horticulture and gardening to consider how certain
common words are used.

Today IÕd like to consider the word, "perennial."
Perennials are justifiably popular plants in our gardens; over
the last ten years, there has been an explosion in the varieties
offered.  Dig far into gardening books, though, and you
start seeing all kinds of qualifiers.  What is a "short lived"
perennial, or a "herbaceous" perennial, or a "woody"
perennial?  People are surprised to hear me refer to bulbs
as "perennials," but they fit the definition.

So, what is the definition of a perennial? The Royal
Dictionary of Gardening defines a perennia as  ÒA plant
lasting for three years or more.Ó  The venerable Sunset
Western Garden Book defines it as ÒA perennial is a
nonwoody plant that lives for more than 2 yearsÓ The  Jepson
Manual: Higher plants of California defines a perennial
as ÒLiving more than two years or growing seasons;
restricted in the Jepson manual to plants that are essentially
non-woody aboveground.Ó

OK, so the commonality is that the plant lives three or
more years   So isnÕt a tree a perennial, then?

So now we come to our first qualifier; a botanist or
taxonomist would call most of what are sold
as "perennials"  in our nurseries an
"herbaceous perennial."  Time to dig back into
our sources for some more definitionsÉ

What do they mean by "herbaceous?"
Western Garden Book;  "Herbaceous, the
opposite of woody, describes a plant with
soft (nonwoody) tissues.".  In the strictest
sense, it refers to plants that die to the ground
each year and regrow stems the following
growing season.  In the broadest sense, it
refers to any nonwoody plant Ð annual,
perennial or bulb

Jepson Manual uses the strict definition
cited in the Western Garden Book; Royal
Dictionary of Gardening uses both the strict
and broad definitions from Sunset.

LetÕs look at the broad definition from Sunset, since it is
closest to our common usage of the word "perennial."  In
this case, putting the broad definition of "herbaceous"
together with perennial yields "A non-woody plant that lives
three or more years."  Note that Sunset acknowledges that
a bulb is a perennial; in fact, most of them closely follow the
strict definition of herbaceous, "plants that die to the ground
each year and regrow stems the following growing season."

OK, so a tree clearly isnÕt a perennial.  What about a
shrub?  Why, for example, is Leonotis leonoris (LionÕs
tail) considered a perennial, but a Podcocarpus is not?

To understand this, we need to dig a bit into the anatomy
of a plant.  The difference is actually rather simple. Woody
plants have a lot of pith.  Pith is defined as "the innermost
tissue containing thick-walled, specialized cells, principally
responsible for the structural support of the plant.  Quite a
bit of the pith is not living tissue."  Lumber comes from pith
tissue.  Rigid pith allows woody plants to become much
taller than an herbaceous perennial.  Structurally, limited or
nonexistent pith seems to limit perennials to about 5-8 feet
in height.  It also seems to limit the diameter of the stem.
Perennials can nearly always be trimmed by pruning shears
and loppers; go after a shrub or tree and youÕd better have
the pruning saw handy for main branches.

Another limitation appears to be age.  Trees measure
their life spans in decades or centuries, even millennia; shrubs
like Podocarpus can persist for several decades and stay
healthy if properly cared for..  Perennials, on the other hand,

Digging into Definitions; What is a Perennial?

A perennial's stem (left) is made
entirely of soft tissues - xylem, phloem,
and the outer cortex.  In a tree branch
(right)  the soft tissues are only on the outer edge and the heartwood
and pith form the bulk of the tree and support its greater size
Diagrams courtesy the  Flor ida Center for Instructional
Technology at the University of South Florida
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seem to have a finite lifespan, especially in our gardens.
Some perennials are defined a "short lived;" I would call
that a perennial living less than six years.  Nemesia and
Diasica seem to be short lived perennials, just to name a
couple that readily come to mind.

At the end of its lifespan the plant either dies outright or
becomes weak and spindly, usually prompting the gardener
to replace them with a new, vigorous plant.  We are in the
process of replacing a number of the Plectranthus in the
South African perennial garden at the moment; at nearly 15
years old, they seem to be at the end of their lifespan.

"WhatÕs in a name?" Quite a lot, if you pursue any hobby,
as we all pursue the hobby of gardening.  The artist, the
scrapbooker, the photographer all have their terminology,
and so do those of us that have a "green thumb."  It can
save us from unpleasant surprises to know the terminology

The UCI Arboretum presents our annual

Winter Bulb Festival
Saturday, March 7   10 a.m. to 4 p.m.
Sunday, March 8    11 a.m. to 3 p.m.

View rare & unique species bulbs in peak bloom

Enjoy CA native wildflowers, early spring perennials and
other early spring blooms throughout the Arboretum

Experts from the UC Master
Gardeners on hand to answer your questions

Plant sale featuring many unique varieties for your garden

Admission $2.00    Ample free parking
For more information call (949) 824-5833

of our hobby Ð a photographer means something very
precise when he uses the term "crop," as in "crop a picture."
Scrapbookers, on the other hand, have swiped the term
(we "crop" pictures too to fit them in our albums) and kind
of turned it on its ear; we refer to making our album pages
as "cropping" and hold "crop parties" where we get together
in a group and work on our scrapbook albums. A
photographer that came in to hold a workshop on digital
photography at a scrapbook convention I attended was
rather bemused to learn what WE meant by "crop!"

All joking aside, knowing the ÔlingoÕ makes our hobbies
easier and more enjoyable, and makes learning new
techniques from magazines and newsletters easier.  One
might say it helps us avoid "perennial" problems in our
gardens, and assures that our hobby will be a "perennial"
joy.
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By Veronique Swett, UCMG (University of California
Cooperative Extension Master Gardner)

Reprinted from the Volunteer Times

The South African Bulb Garden (Bulb Garden), a
prominent feature of the UCI Arboretum, is promising a
particularly spectacular display this coming year. The
combination of warm weather and early watering gave strong
starts to the bulbs now growing in ever-larger numbers. In
addition to the usual showing of Chasmanthe floribunda,
Chasmanthe aethiopica, and Homeria collina, we expect
a profusion of Moraeas bipartita, Ferraria crispa, and
Gladiolus tristis. One of visitorsÕ favorites, Androcymbium
pulchrum, has greatly multiplied; as have Geissorhiza
inaequalis and Urginea maritima. Also, Massonia
depressa continues to amaze visitors. Various species of
Lachenalias and Tritonias are faring wellÑ their long lasting
flowering display always draws admiration from visitors.

Since the inception of the Bulb Garden six years ago,
University of California Cooperative Extension Master
Gardeners have been involved with the planting, maintaining,
and upgrading of the garden. The garden is now a regular
venue for the Master Gardeners program.

Dormant throughout the summer, the Bulb Garden
requires considerable upkeep during its growing season. As
with many gardens, maintenance is extensive. It involves dead
heading, planting new bulbs grown from seeds, attempting to
protect bulbs from predators, and watering; as well as
weeding, of course.

Even though maintenance requires considerable time
and effort, the main objective of Master Gardener
involvement is to familiarize each volunteer with the names
of the bulbs and their flowering schedule. This enables
them to answer many questions from visitors, particularly
during the Winter Bulb Festival in early March, and during
other sales.

In order to help visitors identify the bulbs when
volunteers are not available, Master Gardener Jack Jewell
has prepared a beautiful guide to the  Bulb Garden. This
guide displays a map of the garden with its various habitats.
(The habitats are created to duplicate South African regions
or soils Ð clay at both ends of the garden, two mountain
areas, rocky and woodland areas, bogs, and extensive
areas of sandy soil.) Raynie HooleÕs photographs of bulbs
indigenous to those habitats will be displayed along with
the expected blooming times complete this guide.. This
guide should prove to be a useful educational tool that
responds to many of the questions visitors often ask.

Working in the Bulb garden and watching the bulbs
coming back to life year after year is a real joy. We Master
Gardeners value the opportunity to participate in the upkeep
of the ArboretumÕs spectacular collection.
The Bulb Garden Group meets every Wednesday from
9:00 a.m. to noon. We welcome all the Friends of the
Arboretum to join us and learn about these wonderful
and unique flowers.

Bulb Garden Group Seeks Volunteers for Growing Season

Members of the Friends of the UCI Arboretum
have the option of receiving information on upcoming
events via e-mail rather than by US mail.

Subscribing to the Friends event list assures you
of the most up to date information on upcoming
events and classes - and saves valuable resources by
eliminating paper mailings.  Instead of a postcard you
receive a detailed text message and a PDF copy of
the event flyer, plus any special updates.

To subscribe to the Event List, please send an
email to ldlyons@uci.edu with the subject line
ÒFriends Event List.Ó  In the body of the email please
include the names of the member(s) subscribing as it
appears on your mailing label and your  full email
address .

Electronic Quarter ly (PDFQ)

Members also have the option to receive their
Arboretum Quarterly in Adobe PDF format.

The PDFQ features color pictures and graphics
rather than the black and white of the printed
Quarterlyand other enhanced content.

To subscribe to the PDFQ list, please send an
email to ldlyons@uci.edu with the subject line ÒPDFQ
List.Ó  In the body of the email please include the
names of the members subscribing as it appears on
your mailing label and your full email address.

Each list is completely separate.  If you want both
your Quarterly and Event notices via PDF, you need
to subscribe to both lists.  Or you can choose to
subscribe to only one.

Electronic services for Members
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Spring is coming, with many new and interesting plants
from the ArboretumÕs nursery and from our elite wholesalers
that can bring the rare and unusual plants the Arboretum is
known for.  Blooming winter bulbs, dormant corms of spring
bulbs, perennials, succulents Ð there will be plenty to choose
from at our spring sales!

The wild temperature swings weÕve had in January have
a few of our potted bulbs rather topsy-turvy, but two
favorites are coming along nicely.  First is our star, Gladiolus
tristis, the fragrant Moonlight glad.  We have beautiful 1
gallon pots that are already showing some bud and should
be spectacular for the sale.  G. tristis grows 18 Ð 30 inches
tall with slender, almost grasslike leaves.  It naturalizes
beautifully Ð in fact, if you are from Northern California I
would avoid this bulb as our colleagues from the Berkeley
Botanic  garden advise us that it is mildly invasive in the Bay
area. Here in SoCal, however, it is vigorous without
becoming a nuisance.

We also have pots of the beautiful Cup of Wine Babiana,
Babiana rubrocyanea.  The flowers are violet-blue with a
red eye.  B. rubrocyanea can take some summer water,
but not excessive amounts. It makes a great container plant.

Other old favorites growing in the bulb house include
Cobra lily (Chasmanthe aethiopica), two different varieties
of the star flower, Iphelion, Cyrtanthus varieties,  and many
other unique items.  You never know what will bloom just in
time for the sale!

Bulbs may dominate early spring at the Arboretum, but
there are plenty of other plants Ôstrutting their stuffÕ in the
nursery right now. Succulents, for example, are very popular
right now Ð and a good thing too, with Southern California
in the midst of a prolonged drought!  This time IÕd like to go
a bit further afeild and look at a succulent genus primarily
found in south Africa, the genus Crassula.

Crassula is a very large genus with over 200 distinct
species.  The name derives from the Latin word crassus,
meaning ÔthickÕ or Ôswollen.Õ  A very descriptive name for
the genus, which generally has thick, fleshy leaves and stems.

Crassula ovata, the jade plant, is probably the most
popular species in the genus, but there are plenty of other
interesting species.  The Arboretum has added a number of
Crassulas to our propagation program that you can expect
to see in late spring or summer.  Nurseries are also carrying
an expanded selection of these interesting plants, and weÕve
purchased some interesting varieties for our early spring
sales.

Crassula falcata Ð propeller plant.  An interesting
evergreen succulent whose paired leaves are shaped exactly
like an airplaneÕs propeller, hence the common name.
Besiides the very interesting leaves the plant has showy red
flowers in springtime.  Full to part sun, grows 2-3 feet wide
eventually.

Crassula pubescens radicans Ð ground cover type
species, gets barely 8 in tall and spreads.  Red tinged foliage.
Blooms heavily in spring, lightly the rest of the year.  Full sun
to part shade.

Though bulbs and succulents are the thing right now, we
do have a couple interesting perennials IÕd like to feature.

Penstemon ÔMargarita BOPÕ Ð a charming selection
of Penstemon, native to California. Low growing, never more
than a foot tall, spreads to 18-24Ó, sometimes more.  Fine
green foliage and beautiful, almost florescent, lavender
flowers all year long.  A staple at our sales and a native I
usually try to keep in stock.

The origin of the name is amusing.  The Santa Barbara
Botanic garden found this selection in a local yard by the
Ôback of porchÕ which got shortened to ÔBOP.Õ

We also have obtained a similar species native to the
Rocky Mountain states, Penstemon linarioides var.
coloradensis ÕSilverton.Õ  Known as the blue-mat
penstemon, it has violet-blue flowers nearly all year long.
Similar in height and spread to ÔMargarita BOPÕ with even
finer leaves.

Our nursery group is very busy right now propagating,
transplanting, feeding and the like to bring the best of the
Arboretum to our plant sales.  ItÕs well I have such a loyal
crew to make the magic happen, because our January and
February sales went well, despite rain, for the February
event.  Hope to see you at an upcoming sale!

Notes from the Nursery; Winter Bulb Festival Preview
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The Weight of a Petal, continued
(1543), Zurich (1560), Paris (1597), Oxford (1621), Berlin
(1679), and others.

Colonial Gardens: 17th and 18th centuries (Later on,
governments created tropical botanical gardens as
instruments of colonial expansion and commercial
development. The celebrated 18th century Calcutta
Botanical  Garden and Royal  Botanic Gardens
Pamplemousses in Mauritius come to mind.

The scientist Linnaeus inspired gardens to conduct plant
research.

Linnaean Gardens: 18th and 19th centuries. Gradually,
a strict utilitarian display gave way to a comprehensive study
of plants. Based on the work of Carolus Linnaeus (1707-
1778), the father of modern taxonomy, gardens were laid
out to show plant relationships. Live and preserved material
poured into the botanical gardens of Europe, especially from
the New World, to be exhibited, studied, and identified.  As
taxonomy gained in prominence, botanical gardens

emphasized their herbaria, laboratories, and libraries over
their living collections, on which little research was then
undertaken.

Civic Gardens: 19th and 20th centuries Municipal gardens
were founded in the 19th and 20th centuries (e.g., Missouri
Botanical Garden in 1859) that advanced the horticultural
aspects of their living collections.

Specialist Gardens: 20th and 21st centuries Specialist
gardens, such as experimental stations and orchid gardens,
emerged in the 20th century that highlighted research on
particular plant groups. Floristic explorations and taxonomic
studies, especially in remote tropical locations, allowed
botanical gardens to expand their living and preserved
collections. It also allowed them to advance as leading
research centers for plant conservation.

Gardens today are havens for species that are extinct
in the wild.

Sanctuary Gardens: 20th and 21st centuries. Today, much
of the responsibility for the genetic protection of threatened
species, along with ex situ protection of plants with economic
and ecological importance, rests with botanical gardens. For
instance, the
Marie Selby
B ot ani cal
Gardens in
Sar asot a,
F l o r i d a
propagates a
handful  of
species that
are listed as
no longer
existing in the
w i l d :
Anthur i um
leuconeurum
(A raceae)
f r o m
C h i ap as,
Mexico; Epidendrum ilense (Orchidaceae) from the
Pinchincha Province in Ecuador; Platycerium grande
(Polypodiaceae) from Mt. Banahau in the Philippines; and
others. These species may depend upon the horticultural
and scientific support of trained staff members at the Gardens
for their survival. Botanical gardens have become flagships

About the Author
H. Bruce Rinker, Ph.D., is the director for the

Environmental Lands Division for Pinellas County, FL.
He received his Doctorate in Environmental Studies at
Antioch New England Graduate School (Keene, NH)
in May 2004. His awards include Outstanding Biology
Teacher from the National Association of Biology
Teachers and the Environmental Education Award from
the County of Sarasota, FL. Rinker is an Associate of
the Center for Tropical Ecology and Conservation
(Keene, NH), a Research Associate for TREE
Foundation and New College(both in Sarasota, FL),
and an adjunct faculty member in the Environmental
Studies Department at Eckerd College (St. Petersburg,
FL). He is also a member of the Research Board of
Directors for the Amazon Conservatory for Tropical
Studies. His most recent publication is Forest
Canopies (2nd edition), co-authored with Dr. Margaret
D. Lowman (Elsevier, 2004). At the time of writing of
this article, Rinker was the Director of Education and
Canopy Research at Marie Selby Botanical Gardens
in Sarsota, Florida, as well as the administrator for
SelbyÕs Center for Canopy Ecology. http://
www.switzernetwork.org/dirdetails.taf?id=334

Courtesy the  Florida Center for
Instructional  Technology at the
University of South Florida
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of our international botanical efforts in the service of science
and humanity during an age of unparalleled ecological crisis.

Stewardship in an age of crisis
We may lose 2/3 of plant species by the end of the

century.
Botanists have identified more than 400,000 species of

plants worldwide. However,
- approximately 34,000 are threatened at present.
- two-thirds of the worldÕs plant species are in danger

of extinction during the course of the 21st century.
- of the 20,000 known plant species in the United

States, more than 200 had already vanished by the end of
the 20th century; and another 600 to 700 are in imminent
jeopardy.

Humans are the main cause of plant extinctions.
These plant species are in jeopardy because of a

burgeoning human population that then affects proximate
causes such as deforestation, habitat loss, the spread of
invasive species, and agricultural expansion. Given the
deplorable rates of deforestation throughout the tropics,
where most of the planetÕs biodiversity is located, we stand
to lose thousands of plant species worldwide in the next
few decades unless we make a concerted and collaborative
effort to conserve them.

Conservation is accomplished by wise management.
Conservation is not always synonymous with

preservation. Conservation implies wise management.
Preservation means to put aside. Preservation can be a
conservation strategy, however, for a natural resource that
is rare, nonrenewable, or irreplaceable. For example,
authorities for a national forest may decide to protect an
old-growth stand from hunting, logging, and other extractive
uses because of its overall value for posterity. Conservation,
then, is an umbrella term that widely encompasses use and
nonuse of natural resources, depending upon our
management strategy. Ideally, that strategy should be based
on four considerations:

-What ecosystem service is provided by the resource?
-What is the economic benefit of the resource?
-What is the aesthetic value of the resource?
-What is the ethical value of the resource?
Ecosystem service (Easily overlooked are free services

provided by nature, such as:
-clean air and water
-nitrogen cycling
-decomposition

-erosion control
-climate stability

Services provided by nature are superior to human
invention.

It is near-to-impossible to place a dollar value on these
benefits, and attempts to replace them with human
technologies have fallen short. Mangroves are superior to
seawalls, protecting our shorelines from wave erosion and
acting as a resilient living barrier during hurricanes. Bacteria
return nitrogen gas from our atmosphere to all other living
things, where it is essential for the construction of proteins.
No invention has been able to imitate that ancient global
function. These services have immeasurable value for all
living things on the planet.

Many of our resources come from plants.
Economic benefit Many plants provide us with food,

shelter, fuel, clothing, and medicines. Indigenous peoples
face this reality on a daily basis. People in the United States
and other affluent countries may think they live removed
from local ecosystems, but no one escapes from nature
entirely. As a global species, we gain our sustenance from
our surroundings. For example:

-fully 50% of our medicines are derived from plants
-25% of all prescription drugs have their origins in

tropical forests
Medicine, paper, and fuel are products derived from

plants.
The cinchona tree of the eastern Andean tropical forest

yields the anti-malarial drug, quinine. The rosy periwinkle
from Madagascar produces scores of different alkaloids,
two of which led to major breakthroughs in cancer treatment.
In addition to their medicinal value, plants provide us with
numerous other economic benefits: food products, building
materials, paper, ornamentation, fuel, wood, green gas, even
pest control (e.g., the use of the carnivorous plant,
Utricularia, to trap aquatic insect pests in ponds). Life on
the planet, much of it unexplored, represents a cornucopia
of natural resources for humanity.

Aesthetic value. In addition to deriving our livelihood
directly and indirectly from the planetÕs rich biodiversity, we
also value species richness for

-recreation
-scientific research
-wonder
-and primal companionship

Continued on page 8
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Plants add to our enjoyment of nature.
Early exploration of the tropical rainforest canopy yielded

new kinds of organisms and new ecological processes
unknown to us. Fishermen, hunters, skiers, golfers, pet
owners, and boatmen all value the outdoors for their sports
and livelihoods. And who can say how the faithful of major
world religions have been affected by the natural world in
which their credos emerged?

It is our moral obligation to protect all living things.
Ethical value.What is the moral basis for conserving our

natural resources, especially the more diminutive, not-so-
glamorous species such as bacteria, mosses, and worms?
Some scientists argue that morality is the most valid reason
for our management strategies, obligating us to do everything
possible to prevent human-caused extinction everywhere
on the planet. For many scientists, in situ preservation of
species is the first commandment of conservation. As Aldo
Leopold wrote in his A Sand County Almanac, ÒTo keep
every cog and wheel is the first precaution of intelligent
tinkering.Ó

Education and environmental ethics

The degree of extinction is greater than fi rst
imagined.

Education and ethics are components of a vital formula
for our survival on an ancient, but latterly threatened, planet.
Already botanists have documented relentless threats facing
the tropics and their plant stocks. Recent data from the latest
IUCN Red List of Threatened Species, released in
September 2000 by the International Union for the
Conservation of Nature, indicate that the global extinction
crisis is worse than previously believed:

Not only has the magnitude of risk increased with forest
areas shrinking around the world, but the capacity of
remaining forests to maintain biodiversity also appears to
be diminishing significantly.

Plant species are declining most rapidly in Central and
South America, historically important areas for many
botanical gardens, as well as in Central and West Africa,
and Southeast Asia.

-Some plants are no longer found in the wild. Botanists
have catalogued and preserved many species of orchids
and bromeliads that, because of tropical habitat destruction,
may now exist only in greenhouses.

In short, the plants forming the basis of botanical gardensÕ
core mission and ethics are under serious threat around the
globe. A solid commitment to education and ethics could
stem this appalling trend, launching botanical gardens as
leaders in ecological stewardship.

Conclusion: the weight of a petal
Botanical  gardens are crucial  in this age of

biodiversity crisis.
Many modern botanical gardens started in far different

times. Twenty-five years ago the threats to tropical systems
were not as widely documented as they are now. Then we
had barely begun our explorations in the worldÕs treetops.
Today we sense the imminent collapse of entire ecosystems,
including many vital habitats for threatened plant species.
The early mission of botanical gardens prioritized the
exploration and cataloguing of the wealth of tropical
rainforest flora that formed the basis of their plant collections.
Today exploration and collection of species are increasingly
limited by international regulations and botanical gardens
are expanding the scope of their mission to be relevant in
the next 25 years.

Conclusion: Without plant conservation, the balance
in nature may be irreparably damaged.

Botanists now recognize unequivocally the temporal/
spatial ecological connections operating within plant
communities. We no longer simply focus on collections of
rare and unusual species but also include in situ and ex situ
conservation of their ecological associates. Thanks to
pioneering efforts during the last 25 years in many remote
regions, especially the canopies of tropical rainforests, we
now realize how little is known about the diversity and
ecological richness of the worldÕs plants Ñ  and how much
effort is needed to conserve them. Botanical gardens can
change the world as flagship institutions for research and
education about the plant kingdom. Plants represent the basis
of most life on the planet. Like the weight of a petal, a handful
of botanical gardens across the globe can help us steward
earthÕs green mantle and, thereby, insure our own survival
in an age of ecological crisis.

© 2002, American Institute of Biological Sciences.
Educators have permission to reprint articles for classroom
use; other users, please contact
editor@actionbioscience.org for reprint permission. See
reprint policy.

Conclusion; The Weight of a Petal
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PDFQ Photo gallery:  South African Bulb Garden

Top left:  early morning in the Bulb Garden   Photo by
volunteer Lucinda Wright

Top right; Bronzy new foliage and red flowers on Schotia
brachypetala echoes the red flowers of Chasmanthe

floribunda floribunda.  Photo by Laura Lyons
Lower right; brilliant yellow Chasmanthe floribunda
ducketti.    Lower left: colorful  Lachenalia aloides

pearsonii. Photos by Laura Lyons



By Laura Lyons, Nursery Manager
Summer is always busy around the Arboretum as we

repot our beautiful collection of south African winter growing
bulbs.  With the stock in pots increasing each year,  so does
the time it takes to get every pot, tray and cormlet lifted,
potted in fresh soil with its kin to give it growing room, and
returned to the bulb house. The staff is always looking for
more efficient ways to complete our summerÕs task.  We
took a quantum leap forward when corporate volunteer
groups began to join us each summer, giving us many more
hands to complete our work.  Groups like Pacific LifeÕs
Good Guys and Balboa Insurance complete the bulk of the
lifting, leaving the repotting to our Arboretum volunteers.
There is a great deal to accomplish every summer, and we
are always experimenting with new techniques to get the
work done more efficiently.

Experiments Large and Small
The results of one experiment will make just about

everyone, myself included, VERY happy.  Certain bulbs,
mostly Gladiolus, produce dozens of tiny (like, grain of
rice!) bulbs called cormels or cormlets around the bulbÕs
roots.  In the past when we got a pot of Gladiolus with a lot
of cormels weÕd harvest the big bulbs and take the cormel-
laden soils and spread them out in a thin (read; !  inch layer)
on the very top of a propagation tray, add a bit of soil to the

top, and grow them for a couple years before repotting
them up to a regular bulb pot.

That worked fine when we had, say, one pot of
Gladiolus huttonii.  When you have soil coming from 30
pots of Gladiolus tristis, thatÕs a lot of soil to spread
around!  Last summer we hand-harvested all the cormlets,
an ambitious and time-consuming task to say the least.

ItÕs a pretty hard and fast rule that the bigger the bulb,
the deeper you plant it, and the reverse is also true. WeÕd
always planted the cormlets right up at the top of pot or tray
because they are so tiny.  But, in nature, they come into
being around the roots of large Gladiolus bulbs, 3 or 4 inches
deep, and still grow.  Could we plant layers of cormel laden
soils 1, 2, even 3 inches deep?  Could we fill an entire 4Ó
deep tray with cormel loaded soils?

In the fall of 2007 I prepared six very special trays of
Gladiolus tristis, planting cormel laden soils in a 1 inch
layer.  The key was that in different trays that layer started
" inch, 1 " inches, and even 2 " inches deep!  Would
cormels with over 2 inches of soil on top of them still sprout
and grow?

IÕm pleased to say the answer is yes.  All the trays, even
those with cormels 2 "  deep, grew successfully.  The bulbs
are smaller than the cormels hand harvested and planted
right at the top of a tray.  IÕd estimate it will take an additional
year for bulbs to reach blooming size from cormels using
this method.  Given our embarrassment of riches with
Gladiolus tristis, this will be no hardship.  Most likely we
will still harvest some cormlets by hand and prepare a tray
or two the ÔtraditionalÕ way each season, but the bulk of the
cormel soils can be grown by the new method.

With burgeoning quantities of other bulbs that like to
cormel such as Gladiolus huttoni, Gladiolus watsonius,
and other Gladiolus, Tritonias and even the occasional
Ixia that likes to cormel, the time savings during repotting
season will be considerable while still yielding good growth.

Our bulb propagation continues to excel thanks to the
hard work of the ArboretumÕs volunteers, supplying both
the gardens and our production nursery with the rare and
beautiful flowers the Arboretum cherishes.  Look for the
fruits of our labor this year at the Winter Bulb Festival, and
an expanded variety of offerings in the years to come.

Coming next Quarterly: Adventures with Amaryllis
belladonna

Bulb propagation at the Arboretum, part 2; The Cormel dilemma
Experiments With New Techniques Improve Efficiency, Results

Gladiolus tristis with cormels (circled)
Photo by Laura Lyons



Arboretum Calendar
Winter Bulb Festival
March 7 10 a.m. to 4 p.m.
March 8 11 a.m. to 3 p.m.

Saturday Plant Sale
Saturday, March 21 10 a.m. to 3 p.m.

March 27 Arboretum Closed, Spring Holiday

" April Showers of Flowers"
April 4, 10 a.m. to 4 p.m.


