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TheWeight of a Petal: TheValue of Botanical Gardens

by H. Bruce Rinker

Plantspre-datehumanorigins.

Gardens, aslandscapeswith scattered trees and copses
interspersedith openspace®r bodiesof water widely
appeal to our aesthetic sense and our need to perceive an
organized natural world. Such settingsmay even apped toa
genetic memory of humanity@remoteoriginsontheAfrican
savanna. Undoubtedly, flowersand thenear-infinitediversity
of their fruitsinfluenced the surviva of early hominidsandthe
kill of modern humanstoinhabit every corner of theplanet.
Flowering plants
originated during

Articlehighlights

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

Plants
- contribute to the health of
ecosystems

- sustainusby givingusfood,

medicines, and other commodities
- provide opportunities for
recreation and exploration
Plants influenced the evolution
of life on land.

the Cretaceous
Period, nearly
100millionyears
agowhenAfrica
and South
America were
ill connected to
each other. The
dramatic co-
evolution of
flowering plants
and their insect
pollinators
colored theface
of theplanet and

What are botanical gardens?

Gardensare morethan placesto visit; they are centers
of reseachandconservation.

Some people havethemistakenimpression that botanical
gardensareparksdevoid of play, something like 19th century
museumswhere plants bear label swith unpronouncesble
namesModernbotanicalgardenshowever areglobal
treasuresinanageof ecologica crigs. Today numbering more
than 2000 gardensworldwide, they are places devoted to
theculture, study, and exhibition of documented collections
of living plants. Further, they:

-are committed to devel oping, documenting, verifying,
maintaining, sharing, propagating, and disssminaingther plant
collections N a description offered by the American
Association of Botanical Gardensand Arboreta(AABGA)11

-serveasreference centersfor plant identification, cultivar
registration, nomenclature, and plant exploration

-and, for somethreatened species, have becomethelast
hopefor their precarioussurvival.

Simply put, modern botanica gardensarescholarly places
for theresearch and conservation of plants.

The western tradition of botanical

gardens

Thefirst gardensin Europewere medicinal.
Botanica gardenscan betraced to human beginningsand

setthe stagefor theemergencef our vision-dominated arefoundinall cultures, past and present. In the western

ancestors millions of years later. Loren Eiseley, late
anthropologis fromtheUniveraty of Pennsylvania exclamed,
Qhe weight of apetal changed the face of the world and
madeitours.O

AnActionBioscience.org origina article, February
2002

Reprinted with permission of the publisher

world, gardenswent through ametamorphosis:

Medicinal Gardens: 16th and 17th centuries. Theearly
European institutionswere medicinal gardens, also called
physicsgardens or gardensof simples (such as Florence®
Giardinode Semplici), whoseprinciplerolewasto provide
materialfor medicalfacultiesin Italy, Franceandother
western countries. Theearliest medicina gardensin Europe
were all established in the 16th and 17th centuries: Pisa

continued on page 6



Digging into Definiti ons What isaPerennial ?

By LauraLyons, Nursery Manager
reprinted from the Volunteer Times

Shakespearenceobserved'What®in aname?"If
you@eataxonomist or botanist, quiteabit! Itisinteresting,
as someonewho isbetween two worldsBthe super precise
terminol ogy of thebotanist or taxonomist and themorecasud
world of horticultureand gardening to consider how certain
common wordsare used.

Today 1@ like to consider the word, "perennial."
Perennidsarejustifiably popular plantsin our gardens; over
thelast tenyears, therehasbeen anexplosoninthevarieties
offered. Dig farinto gardeningbooks though,andyou
start seeing all kindsof qualifiers. What isa"short lived"
perennial, or a "herbaceous" perennial, or a "woody"
perennial? People are surprised to hear merefer to bulbs
as"perennids,” but they fit the definition.

So, what is the definition of a perennia? The Royal
Dictionary of Gardening definesaperenniaas OA plant
lastingfor threeyearsor more.OThevenerableSunset
WesternGarden Book defines it as O\ perennia is a
nonwoody plant that livesfor morethan 2 yearsOThe Jepson
Manual: Higher plantsof California definesaperennial
as OLivingmore than two yearsor growing seasons;
restricted in the Jepson manual to plantsthat areessentialy
non-woody aboveground.O

OK, sothecommonality isthat the plant livesthree or
moreyears Soisn@atreeaperennid, then?

Sonow we cometo our first qualifier; a botanistor
taxonomist would call most of what aresold

L et@look at the broad definition from Sunset, sinceitis
closest to our common usage of theword "perennia.” In
this case, putting the broad definition of "herbaceous’
together with perennid yields" A non-woody plant thet lives
threeor moreyears." Notethat Sunset acknowledgesthat
abulbisaperennid; infact, most of them closely follow the
drict definition of herbaceous, " plantsthat dieto theground
each year and regrow stemsthefollowing growing season.”

OK, so atreeclearly isn@aperennial. What about a
shrub?Why, for examplejs Leonotisleonoris(Lion@
tail) considered aperennial, but aPodcocar pusisnot?

Tounderstand this, we need to dig abit into theanatomy
of aplant. Thedifferenceisactually rather smple. Woody
plantshavealot of pith. Pithisdefined as"theinnermost
tissue containing thick-walled, specidized cdlls, principaly
responsiblefor the structural support of theplant. Quitea
bit of thepithisnot livingtissue." Lumber comesfrom pith
tissue. Rigid pith allowswoody plantsto become much
taller than an herbaceous perennial. Structurally, limited or
nonexistent pith seemsto limit perennial sto about 5-8 feet
inheight. It also seemsto limit the diameter of the stem.
Perennidscan nearly dwaysbetrimmed by pruning shears
and loppers; go after ashrub or tree and you( better have
the pruning saw handy for main branches.

Another limitation appearsto be age. Treesmeasure
thelr lifespansin decadesor centuries, even millennig; shrubs
like Podocar pus can persist for several decadesand stay
hedthy if properly caredfor.. Perennials, ontheother hand,

as "perennials" in our nurseries an
"herbaceousperennid.” Timetodigbackinto
our sourcesfor somemore definitionsE

Whatdo they meanby "herbaceous?"
WesternGardenBook “"Herbaceousthe M
oppositeof woody, describes plantwith I -|i=_'i
soft(nonwoodyltissues.".In thestrictest | Ll
sensg, it refersto plantsthat dietotheground

Skl
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eachyearandregrowstemghefollowing

growingseason.In thebroadessenseit
refers to any nonwoody plant  annual,
perennia or bulb

Jepson Manual usesthestrict definition
cited in the WesternGardenBook; Royal
Dictionary of Gardening usesboth the strict
and broad definitionsfrom Sunset.

A perennid'sstem (left) ismade
entirely of soft tissues- xylem, phloem,
and the outer cortex. In atree branch

(right) the soft tissuesare only on the outer edge and the heartwood
and pithform the bulk of thetree and support itsgreater size
Diagrams courtesy the Florida Center for Instructional
Technology at the University of South Florida
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seem to have afinitelifespan, especially in our gardens. |

Some perennialsaredefined a"short lived;” | would call
that aperennial living lessthan six years. Nemesiand
Diasica seemto be short lived perennials, just to namea
couplethat readily cometo mind.

Attheend of itslifespan the plant either diesoutright or
becomesweak and spindly, usualy prompting the gardener
to replacethemwith anew, vigorousplant. Weareinthe
process of replacing anumber of the Plectranthusin the
South African perennia garden at themoment; at nearly 15
yearsold, they seemto beat theend of their lifespan.

"What®inaname?" Quitealoat, if you pursueany hobby,
asweall pursuethe hobby of gardening. Theartist, the
scrapbooker, the photographer all havetheir terminology,
andsodothoseof usthathavea"greenthumb." It can
save usfrom unpleasant surprisesto know theterminol ogy
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of our hobbyba photographemeanssomethingvery
precisewhen heusesthetermcrop,” asin"cropapicture.”
Scrapbookergntheotherhand,haveswipedtheterm
(we"crop" picturestoo tofit theminour abums) and kind
of turnedit onitsear; werefer to making our album pages
as"cropping” and hold " crop parties’ wherewe get together
in a group and work on our scrapbook albums. A
photographer that cameinto hold aworkshop on digital
photography at a scrapbook convention | attended was
rather bemused to learn what WE meant by "crop!”

All joking aside, knowing the @ingoGnakes our hobbies
easier and more enjoyable, and makes learning new
techniquesfrom magazines and newsletterseasier. One
mightsayit helpsusavoid"perennial’problemsn our
gardens, and assuresthat our hobby will bea"perennial”

joy.

SaturdayMarch7
SundayMarch8

TheUCI Arboretumpresent®urannual

Winter Bulb Festival

View rare & unique species bulbs in peak bloom

Enjoy CA native wildflowers, early spring perennialsand
otherearlyspringbloomsthroughoutheArboretum

Experts from the UC Master
Gardener®n handto answeryour questions
Plantsalefeaturingmanyuniquevarietiesfor your garden

Admission$2.00 Amplefreeparking
Formoreinformationcall (949)824-5833

10a.m.to4 p.m.
11 a.m.to 3 p.m.




Bulb Garden Group Seeks Volj'Uhteersfor Growing Season

By VeroniqueSwett,UCMG (Universityof California
CooperativeExtensiorMasterGardner)

Reprinted from the Volunteer Times

The SouthAfrican Bulb Garden(Bulb Garden),a
prominentfeatureof the UCI Arboretum,is promisinga
particularly spectacular display this coming year. The
combination of warm wesether and early watering gave strong
startsto the bulbs now growing in ever-larger numbers. In
addition to the usual showing of Chasmanthefloribunda,
Chasmanthe aethiopica, and Homeria collina, we expect
a profusionof Moraeasbipartita, Ferraria crispa,and
Gladiolustrigtis. Oneof visitorsGavorites, Androcymbium
pulchrum,hasgreatly multiplied; as have Geissorhiza
inaequalis and Urginea maritima. Also, Massonia
depessacontinuego amazevisitors.Variousspecie of
Lachenaliasand TritoniasarefaringwelIN their longlasting
flowering display dwaysdrawsadmirationfromvisitors.

Sincetheinception of the Bulb Garden six yearsago,
University of Cdifornia Cooperative Extension Master
Gardenershave beeninvolved with the planting, maintaining,
and upgrading of the garden. Thegardenisnow aregular
venuefor the Master Gardenersprogram.

Dormantthroughoutthe summeythe Bulb Garden
requires cons derable upkeep duringitsgrowing season. As
with many gardens, maintenanceisextensve. Itinvolvesdead
heading, planting new bulbsgrown from seeds, attempting to
protectbulbsfrom predatorsandwatering;aswell as
weeding, of course.

Even though maintenancerequiresconsiderabletime
and effort, the main objective of Master Gardener
involvementistofamiliarizeeach volunteer withthenames
of the bulbsand their flowering schedule. Thisenables
them to answer many questionsfromvisitors, particularly
during theWinter Bulb Festiva inearly March, and during
other des.

In orderto help visitors identify the bulbswhen
volunteersarenot available, Master Gardener Jack Jewell
has prepared abeautiful guidetothe Bulb Garden. This
guidedisplaysamap of thegardenwithitsvarioushabitats.
(Thehabitatsare created to duplicate South African regions
or soilsBclay at both ends of the garden, two mountain
areas, rocky and woodland areas, bogs, and extensive
areasof sandy soil.) Raynie Hoole@photographsof bulbs
indigenousto those habitatswill bedisplayed along with
the expected blooming times completethisguide.. This
guide should proveto be auseful educational tool that
respondsto many of the questionsvisitorsoften ask.

Working in the Bulb garden and watching the bulbs
coming back tolifeyear after year isared joy. We Master
Gardenersvauetheopportunity to participatein the upkeep
of theArboretum@spectacular collection.

TheBulb Garden Group meetsevery Wednesday from
9:00 a.m. to noon. Wewelcomeall the Friends of the
Arboretumtojoin usand learn about these wonderful
and uniqueflowers.

Electronic services for Members

Membersof the Friends of the UCI Arboretum
havetheoption of receiving information on upcoming
eventsviae-mail rather than by USmail.

Subscribing to the Friendsevent list assuresyou
of themostup to dateinformationon upcoming
eventsand classes- and savesval uableresourcesby
eliminating paper mailings. Instead of apostcardyou
receive adetailed text message and a PDF copy of
theevent flyer, plusany special updates.

To subscribe to the Event List, please send an
email to |dlyons@uci.eduwith the subject line
GrriendsEvent List.Olnthebody of theemail please
includethe names of the member(s) subscribing asit
appearson your mailing label and your full email
address

Electronic Quarterly (PDFQ)

Membersalsohavetheoptionto receivetheir
Arboretum Quarterly in Adobe PDF format.

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

To subscribeo the PDFQIist, pleasesendan
email toldlyons@udi.eduwiththesubject linePDFQ
List.OIn the body of the email pleaseincludethe
names of the members subscribing asit appearson
your mailing label and your full email address.

Eachlistiscompletely separate. |f youwant both
your Quarterly and Event noticesviaPDF, you need
to subscribeo bothlists. Or you canchooseto
subscribeto only one.




Springiscoming, with many new andinteresting plants
fromtheArboretum@nursery and fromour ditewholesders
that can bring therareand unusual plantstheArboretumis
knownfor. Bloomingwinter bulbs, dormant cormsof spring
bulbs, perennidss, succulentsBtherewill beplenty to choose
fromat our spring sales!

Thewild temperature swingsweQ@ehad in January have
a few of our pottedbulbsrathertopsy-turvy but two
favoritesarecomingaongnicely. Firstisour sar, Gladiolus
tristis, thefragrant Moonlight glad. We have beautiful 1
gdlon potsthat areaready showing some bud and should
be spectacular for thesale. G tristisgrows 18 D30inches
tall with slenderalmostgrasslikdeaves.It naturalizes
beautifully Binfact, if you arefrom Northern Californial
would avoid thisbulb asour colleaguesfrom the Berkeley
Botanic gardenadviseusthat itismildly invesiveinthe Bay
area.Herein SoCal,however it is vigorouswithout
becoming anuisance.

Wea so have potsof the beautiful Cup of WineBabiana,
Babianarubrocyanea. Theflowersareviolet-bluewitha
red eye. B.rubrocyaneacan take some summer water,
but not excessiveamounts. It makesagreat container plant.

Other old favoritesgrowing in the bulb houseinclude
Cobralily (Chasmantheaethiopica), two different varieties
of thestar flower, Iphelion, Cyrtanthusvarieties, and many
other uniqueitems. You never know what will bloomjustin
timefor thesae!

Bulbsmay dominate early spring at the Arboretum, but
thereareplenty of other plants Gtrutting their stuff Gn the
nursery right now. Succulents, for example, arevery popular
right now Band agood thing too, with Southern California
inthemidst of aprolonged drought! Thistimel@ liketogo
abit further afeild and ook at asucculent genusprimarily
foundin south Africa, thegenus Crassula.

Crassulas averylargegenuswith over200distinct
species. Thenamederivesfrom the Latin word crassus,
meaning Ghick®r Gwollen.(A very descriptive namefor
thegenus, which generdly hasthick, fleshy leavesand gems.

Crassulaovata thejadeplant,is probablythe most
popular speciesinthe genus, but there are plenty of other
interesting species. TheArboretum hasadded anumber of
Crassulasto our propagation program that you can expect
toseeinlate spring or summer. Nurseriesareaso carrying
an expanded selection of theseinteresting plants, and weQe
purchased someinteresting varietiesfor our early spring
sdes.

Notesfromthe Nursery; Wi“nter Bulb Festival Preview

Crassulafalcata b propeller plant. An interesting
evergreen succulent whose paired leavesare shaped exactly
like an airplanepropeller hencethe commonname.
Besidesthevery interesting leavesthe plant has showy red
flowersinspringtime. Full to part sun, grows2-3feet wide
eventudly.

Crassulapubescensadicansb groundcovertype
species, getsbarely 8intal and spreads. Redtinged foliage.
Bloomsheavily in spring, lightly therest of theyear. Full sun
to part shade.

Though bulbsand succulentsarethething right now, we
do have acoupleinteresting perennials| @ liketo feature.

Penstemo®Magarita BOPacharmingselection
of Pengemon, nativeto Cdifornia. Low growing, never more
than afoot tall, spreadsto 18-24Q sometimes more. Fine
green foliage and beautiful, almost fl orescent, lavender
flowersall year long. A stapleat our salesand anativel
usualy try to keep in stock.

Theorigin of thenameisamusing. The SantaBarbara
Botanic garden found thisselectioninalocal yard by the
®ack of porch@vhich got shortened to BOPO

We also have obtained asimilar species nativeto the
Rocky Mountain states, Penstemon linarioides var.
coloradensis GBilverton.O Known as the blue-mat
penstemon, it hasviolet-blueflowersnearly all year long.
Similar in height and spread to M argaritaBOPGwith even
finer leaves.

Our nursery group isvery busy right now propagating,
transplanting, feeding and theliketo bring the best of the
Arboretumto our plant sales. 1t@well | havesuchaloyal
crew to make the magic happen, because our January and
February saleswent well, despiterain, for the February
event. Hopeto seeyou at an upcoming sae!
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TheWeightof aPetal continued

(1543), Zurich (1560), Paris(1597), Oxford (1621), Berlin
(1679), and others.

Colonia Gardens: 17th and 18th centuries (L ater 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
Pamplemoussesin Mauritiuscometo mind.

The scientist Linnaeusinspired gardensto conduct plant
research.

Linnaean Gardens: 18th and 19th centuries. Gradualy,
adrict utilitarian display gaveway toacomprehensve study
of plants. Based onthework of CarolusLinnaeus (1707-
1778), thefather of modern taxonomy, gardenswerelad
out to show plant relationships. Liveand preserved materid
pouredinto the botanical gardensof Europe, especidly from
theNew World, to beexhibited, studied, and identified. As
taxonomy gained in prominence, botanical gardens

About the Author

H. Bruce Rinker, Ph.D.,is the directorfor the
Environmenta LandsDivisonfor PindlasCounty, FL.
Herecelved hisDoctoratein Environmental Studiesat
Antioch New England Graduate School (Keene, NH)
inMay 2004. Hisawardsinclude Outstanding Biology
Teacheifrom the NationalAssociationof Biology
Teachersand the Environmenta EducationAward from
the County of Sarasota, FL. Rinker isan Associate of
the Center for Tropica 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). Heis alsoamemberof theResearclBoardof
Directorsfor theAmazon Conservatory for Tropical
Studies. His most recent publication is Forest
Canopies(2nd edition), co-authored with Dr. Margaret
D. Lowman (Elsevier, 2004). At thetime of writing of
thisarticle, Rinker wasthe Director of Education and
Canopy Research at Marie Selby Botanical Gardens
in SarsotaFlorida,aswell astheadministratofor
Selby@ Center for Canopy Ecology. http://
www.switzernetwork.org/dirdetail staf Ad=334

emphasized their herbaria, |aboratories, and librariesover
their living collections, on which little research wasthen
undertaken.

CivicGardens. 19th and 20th centuriesMunicipd gardens
werefounded inthe 19th and 20th centuries (e.g., Missouri
Botanical Gardenin 1859) that advanced the horticultural
aspectsof their living collections.

Speciaist Gardens: 20th and 21st centuries Speciaist
gardens, such asexperimenta stationsand orchid gardens,
emerged in the 20th century that highlighted research on
particular plant groups. Forigtic explorationsand taxonomic
studies, especially in remotetropical locations, allowed
botanical gardens to expand their living and preserved
collections. It also allowed them to advance as leading
research centersfor plant conservation.

Gardenstoday are havensfor speciesthat are extinct
in thewild.

Sanctuary Gardens: 20th and 21t centuries. Today, much
of theresponsibility for the genetic protection of threatened
species, dongwithex Stu protection of plantswith economic
and ecologica importance, restswith botanica gardens. For
instance, the
Marie Selby
Botanical
Gardens in
Sarasota,
Florida

propagatesa stamen
handful of petal
species that pistil
are listed as sepal

no longer
exiginginthe
wild:
Anthurium
leuconeurum
(Araceae)
from
Chiapas,
Mexico; Epidendrum ilense (Orchidaceae) from the
PinchinchaProvincein Ecuador;Platyceriumgrande
(Polypodiaceae) from Mt. Banahauin the Philippines; and
others. These species may depend upon the horticultural
and scientific support of trained saff membersat theGardens
for their survival . Botanical gardenshave becomeflagships

Courtesy the Florida Center for
Instructional Technology at the
Universityof SouthFlorida




of our internationa botanica effortsinthesarviceof science
and humanity during an ageof unparalleled ecologicd criss.

Stewardship in an age of crisis

We may lose 2/3 of plant species by the end of the
century.

Botanists haveidentified more than 400,000 species of
plantsworldwide. However,

- approximately 34,000 arethreatened at present.

- two-thirdsof theworld@plant speciesarein danger
of extinction during the course of the 21st century.

- ofthe20,000knownplantspeciesn theUnited
States, morethan 200 had already vanished by the end of
the 20th century; and another 600 to 700 arein imminent
jeopardy.

Humansarethemain cause of plant extinctions.

These plant species are in jeopardy because of a
burgeoning human popul ation that then affects proximate
causesuchasdeforestationhabitatloss,the spreacdf
invasive species, and agricultural expansion. Given the
deplorablerates of deforestation throughout thetropics,
wheremost of the planet@biodiversity islocated, we stand
to lose thousands of plant speciesworldwidein the next
few decades unlesswe make aconcerted and collaborative
effort to conservethem.

Conservations accomplishedywisemanagement
Conservation is not always synonymous with

preservationConservationmplieswise management.

Preservatioomeando put aside Preservatiortanbea
conservation strategy, however, for anatural resourcethat
is rare, nonrenewable, or irreplaceable. For example,
authoritiesfor anational forest may decideto protect an
old-growth stand from hunting, logging, and other extractive
usesbecauseof itsoverd| valuefor pogterity. Conservation,
then, isan umbrellaterm that widely encompassesuseand
nonuse of natural resources, depending upon our
management strategy. | dedlly, that strategy should be based
onfour considerations:

-What ecosystem serviceisprovided by the resource?

-What isthe economic benefit of theresource?

-What isthe aesthetic value of theresource?

-What istheethical value of theresource?

Ecosystem service (Easily overlooked arefree services
provided by nature, such as:

-clean air and water

-nitrogencycling

-decompostion

-erosion control
-climatestability

Servicegrovidedby nature are superiorto human
invention.

Itisnear-to-impossibleto placeadollar value onthese
benefits, and attempts to replace them with human
technol ogieshavefallen short. Mangroves are superior to
seawalls, protecting our shorelinesfromwaveerosionand
actingasareslient living barrier during hurricanes. Bacteria
return nitrogen gasfrom our atmosphereto all other living
things, whereitisessential for the construction of proteins.
No invention has been ableto imitate that ancient global
function. These serviceshaveimmeasurablevaluefor al
livingthingsontheplanet.

Many of our resoucescomefromplants.

Economic benefit Many plants provide uswithfood,
shelter, fuel, clothing, and medicines. Indigenous peoples
facethisredity onadaily basis. Peopleinthe United States
and other affluent countriesmay think they liveremoved
from local ecosystemdyut no oneescapefrom nature
entirely. Asaglobal species, wegain our sustenancefrom
our surroundings. For example:

-fully 50% of our medicinesare derived from plants

-25% of all prescription drugs have their originsin
tropicdl forests

Medicine,paperandfuel areproductderivedfrom
plants.

The cinchonatree of the eastern Andean tropi cal forest
yieldstheanti-malaria drug, quinine. Therosy periwinkle
from Madagascar produces scores of different alkaloids,
two of whichled tomgor breakthroughsin cancer treetment.
Inadditionto their medicina value, plants provideuswith
numerous other economic benefits. food products, building
materias, paper, ornamentation, fuel, wood, green gas, even
pest control (e.g., the use of the carnivorous plant,
Utricularia, to trap aguatic insect pestsin ponds). Lifeon
the planet, much of it unexplored, representsacornucopia
of natural resourcesfor humanity.

Aesthetic value. Inaddition to deriving our livelihood
directly and indirectly from the planet@rich biodiversity, we
a so value speciesrichnessfor

-recregtion

-seientificresearch

-wonder

-and primal companionship

Continued on page8



Conclusion; Thé Wei ght of aPetal

Plantsaddto our enjoymenbf nature.
Early exploration of thetropica rainforest canopy yielded

newkinds of organismsandnew ecologicalprocesses

unknownto us.Fishermenhuntersskiers,golfers,pet
owners, and boatmen all valuethe outdoorsfor their sports
andlivelihoods. And who can say how thefaithful of major
world religions have been affected by thenatural worldin
whichtheir credosemerged?

Itisour moral obligationto protect dl living things.

Ethical vaue.What isthemora basisfor conserving our
natural resources, especialy the more diminutive, not-so-
glamorous species such as bacteria, mosses, and worms?
Somescientistsarguethat morality isthemost valid reason
for our management Strategies, obligating usto do everything
possibleto prevent human-caused extinction everywhere
on the planet. For many scientists, in situ preservation of
speciesisthefirst commandment of conservation. AsAldo
L eopold wrotein his A Sand County Almanac, Oro keep
every cog and wheel isthefirst precaution of intelligent
tinkering.O

Education and environmental ethics

The degree of extinction is greater than first
imagined.

Education and ethicsare componentsof avital formula
for our survival onanancient, but latterly threetened, planet.
Already botanistshave documented rel entlessthregtsfacing
thetropicsandtheir plant stocks. Recent datafrom thelatest
IUCN Red List of Threatened Species, released in
September 2000 by the International Union for the
Conservation of Nature, indicatethat the global extinction
crissisworsethan previoudy believed:

Not only hasthemagnitude of risk increased with forest
areas shrinking around the world, but the capacity of
remaining foreststo maintain biodiversity also appearsto
bediminishingsgnificantly.

Plant speciesare declining most rapidly in Central and
SouthAmerica, historically importantareasfor many
botanical gardens, aswell asin Central and West Africa,
and Southeast Asia.

-Some plantsarenolonger found inthewild. Botanists
havecatalogue@ndpreservednanyspecie®f orchids
and bromdliadsthat, becauise of tropical habitat destruction,
may now exist only ingreenhouses.

Inshort, the plantsforming thebasisof botanica gardensO
coremission and ethicsare under seriousthreat around the
globe. A solid commitment to education and ethics could
stem thisappalling trend, launching botanical gardensas
leadersin ecologica stewardship.

Conclusion: the weight of a petd

Botanical gardens are crucial in this age of
biodiversity crisis.

Many modern botanical gardensstarted infar different
times. Twenty-fiveyearsago thethreatsto tropical systems
were not aswidely documented asthey are now. Thenwe
had barely begun our explorationsin theworld@treetops.
Today wesensetheimminent collgpse of entireecosystems,
including many vital habitatsfor threatened plant species.
The early missionof botanicalgardengprioritized the
exploration and cataloguing of the wealth of tropical
rainforest florathat formed thebagsof their plant collections.
Today explorationand collection of speciesareincreasingly
limited by international regulationsand botanica gardens
are expanding the scope of their missionto berelevant in
thenext 25 years.

Conclusion: Without plant conservation, the balance
in nature maybeirr eparablydamaged.

Botani sts now recognize unequivocally thetemporal/
gpatial ecological connections operating within plant
communities. Weno longer smply focuson collections of
rareand unusua speciesbut dsoincludeinsituandex situ
conservation of their ecological associates. Thanks to
pioneering effortsduring thelast 25 yearsin many remote
regions, especially the canopiesof tropica rainforests, we
now realize how little is known about the diversity and
ecological richnessof theworld@plantsN and how much
effort isneeded to conserve them. Botanical gardenscan
changetheworld asflagship institutionsfor research and
education about the plant kingdom. Plantsrepresent thebas's
of mogt lifeontheplanet. Liketheweight of apetd, ahandful
of botanical gardensacrossthe globe can help ussteward
earth@green mantleand, thereby, insure our own survival
inanageof ecological criss.

© 2002,Americaninstituteof Biological Sciences.
Educatorshave permissionto reprint articlesfor classroom
use; other users, please contact
editor @actionbioscience.org for reprint permission. See

reprint policy.
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Topleft: early morningintheBulb Garden Photo by
volunteer LucindaWright
Top right; Bronzy new foliage and red flowerson Schotia
brachypetal a echoesthered flowers of Chasmanthe
floribundafloribunda. Photoby LauraLyons
Lower right; brilliant yellow Chasmanthefloribunda
ducketti. Lower left: colorful Lachenaliaaloides
pearsonii.Photosby LauraLyons




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

By LauraLyons, Nursery Manager

Summelis alwaysbusyaroundheArboretumaswe
repot our beautiful collection of south Africanwinter growing
bulbs. Withthestock in potsincreasing each year, so does
thetimeit takesto get every pot, tray and cormlet lifted,
potted infresh soil withitskinto giveit growing room, and
returned to the bulb house. The staff isalwayslooking for
more efficient waysto complete our summer@task. We
tookaquantumeapforwardwhencorporatevolunteer
groupsbegan to join useach summer, giving usmany more
handso completeourwork. Groupdike PacificLife@
Good Guysand Bal boal nsurance completethe bulk of the
lifting, leaving the repotting to our Arboretum volunteers.
Thereisagreat deal to accomplish every summer, and we
are always experimenting with new techniquesto get the
work donemoreefficiently.

ExperimentsLargeand Smdll

Theresultsof oneexperimentwill makejust about
everyone, myself included, VERY happy. Certainbulbs,
mostly Gladiolus, producedozenf tiny (like, grainof
rice!) bulbs called cormelsor cormlets around the bulb@
roots. Inthepast whenwegot apot of Gladioluswithalot
of cormelswe@ harvest the big bulbsand takethe cormel-
laden soilsand spreadthemoutinathin (read; ! inchlayer)
onthevery top of apropagation tray, add abit of soil tothe
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Gladiolustristiswith cormels(circled)
Photoby LauraLyons

top, andgrow themfor a coupleyearsbeforerepotting
them up to aregular bulb pot.

That worked fine when we had, say, one pot of
Gladiolushuttonii. Whenyou have soil coming from 30
pots of Gladiolustristis, that( a lot of soil to spread
around! Last summer we hand-harvested al the cormlets,
an ambitiousand time-consuming task to say theleast.

It@apretty hard and fast rulethat the bigger the bulb,
the deeper you plant it, and thereverseisalso true. We@
awaysplanted thecormletsright up at thetop of pot or tray
because¢heyaresotiny. But,in naturetheycomeinto
being around therootsof large Gladiolusbulbs, 3or 4inches
deep, and ill grow. Couldwe plant layersof cormel laden
soils 1, 2, even 3inchesdeep? Could wefill an entire40
deep tray with cormel |oaded soils?

Inthefall of 2007 | prepared six very special traysof
Gladiolustristis, plantingcormelladensoilsin alinch
layer. Thekey wasthat in different traysthat layer started
" inch,1" inches,andeven2" inchesdeep! Would
cormelswith over 2 inchesof soil ontop of them still sprout
and grow?

| n pleased to say theanswer isyes. All thetrays, even
thosewithcormels2” deep, grew successfully. Thebulbs
are smaller than the cormelshand harvested and planted
right at thetop of atray. 1@ esimateit will takean additional
year for bulbsto reach blooming sizefrom cormelsusing
this method. Givenour embarrassmerndf richeswith
Gladiolustristis, thiswill beno hardship. Most likely we
will still harvest some cormletsby hand and prepareatray
or two the Graditional Gvay each season, but the bulk of the
cormel soilscan be grown by the new method.

With burgeoning quantities of other bulbsthat liketo
cormel such as Gladiolus huttoni, Gladioluswatsonius,
and otherGladiolus, Tritonias and even the occasional
Ixiathat likesto cormel, thetime savings during repotting
seasonwill beconsiderablewhiledtill yielding good growth.

Our bulb propagation continuesto excel thanksto the
hard work of the Arboretum@vol unteers, supplying both
the gardensand our production nursery with therareand
beautiful flowersthe Arboretum cherishes. Look for the
fruitsof our labor thisyear at theWinter Bulb Festival, and
an expanded variety of offeringsintheyearsto come.

ComingnextQuarterly:Adventureswith Amaryllis
belladonna



Arboretum Calendar

Winter Bulb Festival

March 7 10a.m.to 4 p.m.
March 8 11 a.m.to3 p.m.

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

March 27 Arboretum Closed, Spring Holiday

" April Showers of Flowers'
April 4,10a.m.to4 p.m.




