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INTRODUCTION

A botanical gardenisaliving collection of plantsthat isavaluableresourcefor a wide range of
in situ teaching activities. However, the accumulation of plants without some organized biological
themes puts severe restrictions upon the value of the collectionsto teacher, researcher and the
genera public. Botanical gardensthroughout the world seem tofind it easiest to serve plant
systematists and horticulturalists. Recently, we haveexplored opportunitiesfor teaching awide
range of biological sub-disciplinesfrom the resourcesof the University of British Columbia
(UBC) Botanical Garden.

ASSESSMENT OF THE RESOURCESIN A BOTANICAL GARDEN

The taxonomic content of each botanical garden can be generally divided into local flora, special
collections, ecological groupings, and aestheticdisplay. The natureof these different components
determine the primary opportunitiesfor teaching. Labelling and pamphletsmay be adequatefor
students to gain some understanding of the garden, but a teacher, even one from the Garden staff,
must become very familiar with the plantsand their significancewithin the garden themeif thevisit
or classactivity isto be more than a pleasant afternoon's walk to look at plants. The UBC Garden
has an alpine garden, a native garden, a winter garden, a physic garden, afood garden, an Asian
garden, a separate nursery, and a Japanese garden. The systematic and evolutionary garden
remains to be developed. The total areais45 hectares.

Each component has a particular function. The Physick, Food, and Japanese Gardens are
special display gardens. The Nursery is the technical resourcefor the garden. The Alpine, Native,
Winter, and Asian Gardens, with their more ecol ogical emphases, provide opportunities to study
form and function relationships. The Systematic and Evolutionary Garden will provide the living
collectionsfor the teaching of systematics.

TEACHING OPPORTUNITIES

Systematics

A botanical garden can bealiving laboratory to study diversity within the plant kingdom. The
native garden, or any natural area, can be used for a'scavenger hunt', which is a useful tool for
students of any age to learn to recognize plantsat variouslevelsof taxonomic hierarchy. This will
help them to gain an understanding of systematicsaswell asecology, and to look closely at a
microcosm of the biotathat is part of their everyday environment. The UBC Garden, on the wet
Pacific coast, contains asmall areafor growth of plantsfrom thedry interior of British Columbia.
Students and public alike express surprise at the success of these speciesin what seem like very
wet conditions. The explanation (fast drainage is the key to gardening successfor these plants)
directs the student to consider a physiol ogical explanation for the success of thisdisplay and for the
natural ecological preferencesof these species.

Presentation of native grass speciesin root constraining concrete tubs allows convenient
comparison of species that are otherwise easily passed over by non-taxonomists. The maintenance
of native habitat also provides good growing conditionsfor cultivated or spontaneous algae, fungi,
lichens, bryophytesand pteridophytes. The outdoor presentation of these plants that seem
superficialy similar to the lay person seemsto havegreater impact on beginning students than first
lexpo?l;kr)e inl lz(aboratory study. Thefirst experience actsasa catalyst for more penetrating study in

ater lab work.

95



Domedticated plants

TheBotanicd Gardenisagood placeto learn of the effects that humans have had on sdection
of naturally occurring subspecies, varietiesand forms. A vegetable, fruit, food or economic
gardenis especidly useful for teaching morphology, because the various plant parts thet are edible
or useful are thingsto which students can rlate, or with which they may dready befamiliar. One
variable species, Brassica ol eracea, shows how sdlection and breeding, over along time, can cause
certain partsd the plant to become exaggerated - enlarged termind budsin cabbage, lateral budsin
Brussalssprouts, flower bud variationsin cauliflower and broccoli etc. The challenge to students
istofind food or useful examplesrepresenting as many different plant parts as possble.

Thefood garden aso providesa useful toal to teach both the public and the horticultura trade
about potentialy new food plantsand to display avariety of growing strategies (raised beds,
espaliered treesetc.). The systematicsof plants both for ornamental and other uses usualy requires
asubstantia commitment to apecid collection if enough variety isto be available to make the
sudy critical enough for advanced students, athough a smdl collection can befocussedif the
material issuited for the Sudy of a particular classification problem. The Physick Garden a UBC
isdesigned and planted in theform of a 16th century European garden. Thelabelsin such a
collection provide much more information then name, family, and origin. The teaching value of
thelabel isenhanced if thesmplerulesdf presentation are followed; the label must be clearly
vishle, legiblefrom a standing position, brief, informative, and interesting. Theinformation must
be accurate.

The recent emphasison pesticidesand drugs of naturd origin hasled to renewed interest in the
‘herbals. Plant secondary compounds, particularly the alkaloids, are known to have a wide range
of pharmacologica and toxicologica activity. Wel known plants, such asDigitalisp., continue
to providemedically useful compounds, but thereisincreasinginterest in ethobotanical uses as
cluesin the continuing search for new drugs and pesticides.

A rdatively infrequent collectionin botanica gardensisagrouping of plantsthat were used by
indigenous peoples. A major opportunity exists, especidly in regions where the indigenous
cultureis becoming submerged. In areasd North America, for example, much ethnobotanical
information, which was passed on by word of mouth in pre-colonid times, will belost when the
present generation of eldersand medicinemen die.

Theidentity and chemigtry o the active principlesisreatively easy for teaching purposes.
Solvent extraction, followed by thin-layer chromatography and detection with spray reagentsor
UV light, iswdl within the grasp d the teenage high school student. So much work remainsto be
donein theareaof useful plant chemicals, that smdl research projectsabound for high school and
undergraduate students, as well as their teachers, with some aptitudefor chemistry.

Environmenta and Physologica Adaptations

The ecological groupings within a botanica garden provide excellent opportunitiesto sudy
adaptations. The most obviousexamplesemergein adesert garden or in an apinecollection. The
particul ar adaptive structures or morphologica forms usudly survive transplantation, athough the
favorable growing conditions provided by cultivation may enhance growth to Sizes that exceed
thosefound in Nature. Demonstration of physologica adaptationsmay require collection and
transfer to thelaboratory. It issometimes disappointingto find that resourcesthat are readily
availablefrom the Botanicad Garden are overlooked in favourdf greenhouse or lab-grown materid
that is more convenient but providesno better illustration than plants that studentscan dso sudy
outdoors. The growth of ecophysiology, and the development of severa portable versions of
physiologica measuring devices, for example to measureleaf gas exchange, nitrogen fixation, and
photosyntheticcarbon fixation, provide new opportunitiesto sudy plant physiology usng plants
that are growing in the Garden. The introduction of hydroponic technology in nursery practice is
yet another opportunity for the Botanical Garden to contributeto the teachingof plant physiology.
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Micropropagation and Biotechnology

Theincreasing activity of botanical gardensin collection and study of endangered species
requiresthe availability of the tissue culture technology thet is referred to as micropropagation.
The plant production industry hasembraced the technology, and the need for botanica gardensto
produce plants, even if only for their own use, can be directed to teaching not only for plant
physiologists, but alsofor rare plant workersand for amateur and professional orchid growers.

Other Uses

Thelargely unrecognized resourcedf most botanical gardensisthe animal life. Theabsencedf
magor disturbance and the regulated pattern o human activities are opportunitiesfor birdsand
butterflies. Teaching of taxonomic ornithology and entomology can be extended into behaviour and
reproductivebiology. Thestudy df horticultural and pesticide management can also be
superimposed in comparétive studies between the garden and comparable spacesoutside.

CONCLUSIONS

Thecontent and arrangement of plant collectionsin botanica gardensare easily gpplied to the
teachingd plant systematics. Thispaper pointsto opportunitiesthat exist to teach other
sub-disciplinesin Biology. Accessto organized collections may not be acomplete substitute for
field work, but it dlowsdetailed study in controlled Situations. It may asoremovesomeadf the
uncertaintiesthat are inherent in the organization o afield excursion thet requires advanced
planning with outsideagencies. In urban centres, the Botanical Garden may be theonly living
resource that is accessible within the logisticsof educationa timetables. For the non-botanist
teaching in a botanica garden, thereis the added benefit of support from professonalswho are
actively working with plants. Therate limitingfactor is the credtivity of the teacher, no matter what
sub-disciplineis under study.
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APPENDIX 1

PLANTSAS CHEMICAL SOURCES

The useof plantsfor chemicalsand medicinesseemsto have begun well before recorded
history. The Physick Garden was al so devel oped as a placeof particular value, so much so that
early rulerstried to forbid cultivation of such plantshaving magical powers. Many o the plant
namesreflect their medicina properties, eg. Papaver somniferum, Lobelia siphilitica, while others
reflect their country of origin, or their use, eg. Coniosdlinum chinense, Matricaria chamomilla.
The Physick Garden at the University of British Columbiais modelled on atypical 16th century
herb garden.

M%thodsare availablefor thechemical study of the variousactive, or allegedly active
congtituents, and in recent years these have comeinto the financial rangeof class teaching budgets.
In addition, studentscan be introduced to the smpler methods of phytochemistry because
procedures have become relatively quick, easy and sengtive.

The aka oids are nitrogen-contai ning secondary compoundsthat occur in a wide range of plants.
Many areknown to have pharmacol ogical and toxicologicd activity. Approximatey 6000
akaoidsareknown. Two key journalson adkaoids arePlanta Medicaand Lloydia, A key
reference book isMedical Botany by W. H. Lewisand M. P. F. Elvin-Lewis (John Wiley, 1977).
A widely-used, standard referenceon akaloid chemistry and analysisis by F. Santavy in
Thin-layer Chrornatography: a laboratory handbook (edited by E. Stahl; pages421-471,
Springer-Verlag, 1969).

Collection and chemica preparation

Plant material (2-3leaves) isextracted with 2 x 25 ml 80% methanol in water and filtered. The
pooled filtrateis basified with 0.1M NH4OH and partitionedinto chloroform (the lower layer).
Note: There may be some emulsification. Thiscrude materia can be concentrated immediately by
rotary evaporation until just dry, or it can be 'cleaned up', with somelosses, by back extraction
into 0.IN HCI, followed by rebasificationand return partitioning to fresh chloroform. This
chloroformis then removed by rotary evaporation. The solid materia taken up in avery smal
amount of chloroformis now ready for thin layer chromatography on silicagd.

Chromatography

The diverse chemistry of alkaloidsrequiresdifferent TL C solvent systemsfor high resolution
separation. Rf valuesaof akaloidsare very sengitive to solvent composition and to atmospheric
saturation in thechamber. Thus, solvents should be kept to 1-3 components, and should be made
fresnly beforeuse. In addition, opening and closingd the chromatography chamber should be
minimized. It isalso useful to have known standards as reference compounds Cyclohexane-
chloroform-diethylamine (50:40: 10), chlorof orm-methanol-ammonium hydroxide (60:10: 1), and
chloroform-diethylamine(90:10) areuseful first solvents. Detectionof alkaloidscan be very eassy
because most fluoresce under UV light (365 nm). Dragendoffs Reagentis still widdly used. This
is a bismuth-iodide-acetatereagent and there are severd variations.

A word of warning

Nicotineis acommonly used pesticidein gardens. Remember that it isan akaloid, or you will
have some very odd results!
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APPENDIX 2

NOTES ON PLANTSIN THEUNIVERSTY OF BRITISH COLUMBIA
PHYSCK GARDEN

The groupingof plantsand the preparation of informeativelabesor awritten guide are teaching
toolsin themsaves. Thefollowing are the texts of labelsin the UBC Physick Garden. Any small
scale planting on acampuscan be used for display and education. The Fern and Primitive
Angiosperm Garden in the Biology building courtyard at UBC waslaid out as a teaching resource
and labelsprovided only scientificidentity. A specific-usegarden may benefit from labelling with
moreinformation. Thecardind rule, however, isthat label information mugt be attractive,
informative, but not too extensive. A vistor (even adedicated sudent!) hasardatively short
attention span. Remember: If you must put alot on alabd, the reader should be comfortable.
Make theletterslegiblefrom aSTANDING POSTION.

Achillea millefolium Common Yarow Aderacese

Achillesused it to staunch hissoldiers wounds. According to Gerard, it grew in churchyardsas
areproach to the dead "who need never have to comethereif they had taken their yarrow broth
faithfully every day whileliving".

Aconitumnapellus Monk's-hood Ranunculacese

Itsroots and leaves are so poisonousthat Emperor Trgjan forbad its growth, and Anglo-Saxon
archerstipped their deadly arrowswith it. However, the "hastiepoyson” is used today asacardiac
and respiratory sedative, and in trestment of rheumatism.

Alchemillavulgaris Lady's Mantle Rosaceese
"Thelittlemagicad one'. Alchemidsin the Middle Ages believed the dew drops caught on its
nine-lobed |leaves had strong magica qudlities.

Althaea officinalis Marsh Mdlow Mavaceee

From the Greek 'dthino’, meaning 'l cure'. Fliny, Virgil and Diascoridesall laud its medicina
virtues. Roots contain a mucilaginouslubricant once vaued as acough medicine and also applied
to burnsand animal bites. Sometimes <till used for intestinal disordersand bronchia conditions.
Base of confectionery marshmallows.

Amni visnaga Bishaga Apiaceee
Long usd in folk medicinefor asthmaand angina pectoris. The infusion of its seeds was usad to
treat urinary complaints. Theflower stalks were sold as tooth picksin ancient Egypt.

Aquilegia vulgaris Columbine Ranuncul acese

This was Shakespeare's"Herb of Venus'. It was used in medieva times to cure sore throat and
swollen glands. It has been apopular medicina plant in Germany ever sinceit was mentioned by
St Hildegarde, Abbessof Rupertsbergin her "PhysicaSacia’, dated 1097 A.D.

Arctostaphylos uva-ursi Kinnikinnick Ericacese
Its leaves were once usad in blood infusions. They aso have diuretic and antiseptic effectson the
urinary tract.

Argemone mexicana Prickly Poppy Papaveracese

Thisplant is poisonousand narcotic. Its milky juice was used for emetic and purgativereasons. It
was a0 used as a sedative, a cough medicineand for cutaneous diseases.
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Artemisia absinthium Common Wormwood Agteracese

Oil obtained from this plant is used as avermifugetonic. It isaso acerebra stimulant, dangerous
in large doses, for which reason its usein drinksis now prohibited. Originaly used as a base for
the French drink 'Pernod’, wormwood was held in high reputein medieva times, against

al formsad infection.

Artemisia dracunculus Tarragon Adteracese
It isa popular seasoning herbin sdlads and sauces. Tarragon has a stimulating action on the

digestiveand urinary systems, and is used in the treetment of gastric and intestinal parasitic
infestations.

Asperula odorata Sweet Woodruff Rubiacese
A medieva strewing herb. Givesoff a scent of new-mown hay when dried and trodden. Used in
"May Wine" and teaand for scenting linen.

Atropa belladona Deadly Nightshade Solanaceae
Renaissance Itdian ladies used this juice to dilate their pupils;, hence the name 'belladonnal.
Today, atropine, obtained from the roots, is used in eye operationsand examinations.

Balsamita Major Cogmary Aderacese
Early usesincluded the dimination of wormsin children, thekilling of head lice and the curing of
digestivedisorders. "It is good for them to have eaten hemlock™ (Gerard).

Betulapendula Weeping Birch Betulacese

Fuidsin this plant have astimulating effect on severd glands. It has been used in urological teas
for kidney and urinary infections, and rheumatism. "...and in our time also the school masters and
parentsdo terrify their children with rods made of birch" (Gerard).

Centranthus ruber Red Vderian Vderianacese
Thiswas once thought to be the same as the biblica Spikenard. It was used as a sedativein
hysteriaand nervousdisorders.

Chamaemelum nobile Roman Chamomile Adteracese

Its seeds came to Britain with invading Roman legions. "oileof cammomill is exceeding good
against all manner of ache and paine, bruisings, shrinking of sinewes, hardnesse, and cold
swellings' (Gerard). Itsfoliageand flowers contain aromatic oils, thus it was used as a"strewing
herb" on medievd floors. Asates, it aids upset somachs.

Chenopodiumambrosoides Wormseed Chenopodiacese
Oil ismade fromthese flowersand fruit,and consistsof ascadole. This has vermifugd qualities,
for example, it curesround worms and hook worms.

Chrysanthemumcinerariifolium Agteracese
Tanacetumcinerariifolium Pyrethrum

Comesfrom the Caucasus, with bright flowers on straight ssems. These may be single or double
and are a source of Pyrethrum powder used asan insecticide. Vast quantitiesare grown for this
purposein the Kenya highlands. It is non-toxic to man and animals.

Chrysanthemum leucanthemum Ox-eyedasy Adteracese

Native to North America. Often called the Fidd Chamomile. Employed to relieve chronic cough,
asthma, and nervousexcitability.
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Chrysanthemum parthenium Feverfew Aderacese
Tanacetumparthenium

In medieval timesthis plant was used asacurefor "them that are giddiein the head" and "such as
be melancholike'.

Colutea arborescens Bladder-senna Fabacese _
Thisplant hassimilar propertiesto Senna. It curesring-worm, destroysinsects, acts as afebrifuge
and asalaxative.

Convallaria majalis Lily-of-the-Valey Liliacese

The"May Lily", according to Gerard, restored " speech into those that have thedum palfie'. Dried
rhizomesof the plant produce the glucoside convalarin. Present day usageincludesthe trestment
of speech slownessin patientsrecovering from strokes.

Coriandrumsativum Coriander Apiacese _ _
When crushed, the seeds have a pungent odor and taste. They arestimulative and relievecaolic. If
used too freely, the seeds become narcotic.

Cynoglossumofficinalis Hound's-tongue Boraginacese _
The plant smellsof mice. Theleavesare narcotic and astringent. It was used by the ancientsas an
anti-spasmodic. Itisalsoknown asthe"Herbof Mercury".

Datura stramonium Thornapple Solanacese

Thiswas used against epilepticfitsand madness. All partsare narcotic, and it wasonce known as
"Devil's Apple'. In the 16th century, a woman struck by lightening was saved by aDature
preparation "when all hope was passed”. Itis presently used in the treatment of chronic bronchitis
and insomnia.

Digitalislaevigata Foxglove Scrophulariaceae
Gflyr(]:osri] des, forming in the second yesar leaves, yield digitoxin and digitalin which regul ateactivity
of the heart.

Digitalislutea Straw Foxglove Scrophulariaceae

This plant was used for many hundredsaof years "to cleanse and purge the body both upwards and
downwards' (Cul pepper). Since 1775, this plant has been a sourceof digitalinused in

cardiac trestments.

Digitalispurpurea Common Foxflove Scrophulariaceae
The common nameisderived from the Anglo-Saxon word "Foxesglew", an ancient musical
instrument with hanging bells. Thisisasourceof digitalin used asacardiac stimulant.

Dipsacusfullonium Fuller'sTeasd Dipsacacese
The leavesdf thisplant trap water, which was once thought to be aremedy for poor eyesight. The
flower heads are hooked, and used to rai se the nap on woolen cloth.

Eryngium maritimum SeaHolly Apiacece
"Roots preserved in sugar have the property of...nourishing the aged and amending the powers of
naturein the younger" (Gerard).

Galegaofficinalis Goat's Rue Fabacese

Early herbalistsused it as a footbath for people tired with overwaking, and to cure smallpox. It
can also be usad in the placeof rennet in making cheeses.
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Gaultheria procumbens ~ Wintergreen _ Ericacese
Theleavesof the plant yield Oil of Wintergreen, and make adrink called "Mountain Ted".

Hamamelis virginiana Witch-hazel Hamamelidaceae

The bark, twigsand leaves of this plant contain tannic acid, whichis used to stop bleeding and
prevent inflamation. 1tscommon name comesfrom usein witching. Branchesare used as
divining rodsto locate water in order todigawdl.

Hyoscymus niger Black Henbane Solanaceae
Thisplant isletha to poultry; henceitscommon name. The leavescontain lyiscine, adrug used as
asedativein child birth. Thiswas used by Dr Crippento murder hiswife.

Hypericumperforatum St John's-wort Hypericaceae
Thisbeneficial herbisalsocalled "Graceof God". It hasalong Anglo-Saxon history of protecting
houses and churches. Large bunches were hung over doorwaysto ward off evil powers.

Hyssopus officinalis ﬁ Lamiacese
A holy herbof ancient times. "PurgemeW|t hyssop and | shall beclean” (Psams 51:7).
Persiansused it in lotionsto help the skin. Flavorsliquers.

| pomoea purpurea Morning Glory _ ~ Convolvulacese
Thisplantisknown in Mexicoas "badoh negro”. It ishallucinogenicwhen used in large
guantities, and a purgative when used in small doses.

Inula helenium Elecampane Adteracese
Helen of Troy wassaid to have been digging this plant when she was abducted by Paris. It has
cough easing properties when taken internally. It can also be used to treat wounds.

Iris spuria Iris Iridaceae

Dried rhizomesof certain Irisspeciesare the sourceof the violet-scented™orrisroot”. Orriswas
included among the rare spicesof the Egyptians. Romansand Greeks esteemed it for its medicina
uses, aswell asfor its perfume. Orris was used to cure ulcers, induce Sleep, and as a sovereign
remedy for a*'pimpled or saucieface

Juniperus communis Common Juni per Cupressaceae
Theleavesand fruitsare carminative, used as an antiseptic and to stimulatediuretic action. It was
also used in "healingleprosy and strengtheningthe brain” (Cul pepper).

Lavendula vera Lavender Lamiacese

Lavender oil isan insect repellent. It has been used asarub for rheumatic complaints, achesand
pains. Thedried blossomsare used to enhanceteas. They make beautifully scented sachets which
will keep mothsfrom damaging clothes.

Leonurus cardiaca Common Motherwort Lamiacese
"Thereis no better herb to take melancholic vapoursfrom the heart, and to strengthen it; it makes

mothzrg oyfull, and settlesthe womb, thereforeit is caled M OTHERWORT" Cul pepper) Today,
itisused asa nervetonic, and after childbirth,

Liatris spicata Blazing Star Agteraceee

A North American native, used by pioneersin treatment of venereal diseasesand asagargle.
Powdered leaves act as an insect repdllent.
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Lobelia siphilitica Greset Lobdia Lobeliaceae
Linnaeusgave this blue-flowered lobeliaits name of 'siphilitica because Peter Kam, returning
from the New World in 1747, reported that the Indians used this plant asacurefor syphilis.

Lobelia tupa Devil's Tobacco Lobeliaceae

Thisplant was used by American and Chilean Indiansas tobacco. The leavescontain lobdline,
which hasa narcotic effect. 1tis used for treating bronchitisand spasmodic asthma, and the
resuscitationof newborn babies.

Marrubrium cylleneum Horehound Lamiacese

This plant waslisted by Hippocratesin 500 B.C,, and has been used ever since for bronchial and
digestivecomplaints. It was known in ancient Egypt as"the seed of Horus'. It is used asone of
thefivebitter herbsfor the Feast of Passover.

Matricariachamomilla German Chamomile Aderaceee
Thisplantisthe sourcedf tisane, made from the leavesand used as aremedy for pain. The plant
possesses the same soothing qualitiesas Anthemis nobilis= Roman chamomile.

Melissa officinalis Lemon Bam Lamiacece
Thisplantisabeloved of bees.

Mentha x gentilis Red mint Lamiacese
Mentha requieni Creme-de-menthe

Mentha spicata Peppermint

Thesea plants are used as peppermint flavoring in medicinesand food, and also in creme-de-
menthe.

Mentha pulegium Pennyroyd Lamiacese

"...agarland of pennyroyal worn about the head isdf great force against swimmingin the head"
(Gerard). Used asamedicinad, thisplant preventsseasickness, and actsas an insecticide. Itis
also usad as a peppermint flavoring in medicinesand food, and also in creme de menthe.

Mirabilisjalapa Four-o-clock Nyctaginacese
Theflower of this plant opensat four o'clock in the afternoon, and remainsopen al night. Its
roots contain the drug Jalap, which is used as a purgative medicine.

Monarda menthifolia Bee Bam Lamiacese
The scented leaves of this plant aremadeinto teg, called Oswego Tea

Nepata cataria _ ~ Common Catnip Lamiacese o

Thisaromatic plant hasacuriousfascinationfor cats. "ltis much commended of some, if thejuice

'Eherelzof be ;jrunke with wine, to help those that arebruised by somefall, or some other accident"
Parkinson).

Papaver somniferum Opium Poppy Papaveracese

This plant was mentioned on Sumerian clay labelsof 3500 B.C. It inducesdeep and turbulent
dreams. Thefamily name 'Papaver' is thought to come from the Celtic word 'pap’, or porridge,
and refersto the custom of mixing poppy juice with grud to put crying babies to deep.

Plantago rubrifolia Pantain Pantaginacese

In ancient days, this plant was used to relieve headaches, and to hed wounds. Alexander the Great
used thisto cure hisraging headaches. Today, it isused torelieveinsect bites. Onederivative,
annodine, soothes earachesand toothaches; the seedsare used for hemorrhoidsand dysentery.
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Prunella vulgaris _ Common Seif-hedl ~ Lamiacese
Teamadefrom theleavesof this plant was used ascure-all for quinsy and stomach cramps.

Pulmonaria officinalis Blue Lungwort Boraginacese

According to the Doctrineof Signatures, this plant was thought to be acurefor chest allments,
because the leavesresemblelungs. In herba medicinetoday, it is used to treat inflammation of the
bronchia tubes.

Rhamnus purshianus Cascara Rhamnaceae
Thevaluedf thistreeliesin its bark, which yieldscascara sagrada, a powerful purgative. It was
so named by missionaries. The trandation is 'sacred bush'.

Rosa gallica Apothecary's Rose Rosacese

The Romans believed the rose provided a cure against drunkenness, and floated rose petalsin their
wine. A rose-scented pudding was given to sufferersof sore throats. All parts of therose were
used in ancient remedies. Pliny lists more than thirty cures prepared with roses.

Ruta graveolens Common Rue Rutacese

Ruta graveolens 'Variegatd Rue

"Herb of Grace" was used by therich in nosegaysto ward off evil arsasthey waked in the
streets. Rueoil was used to arrest bleeding and calmintestinal spasms. "Rue maketh chaste: And
ere preserveth sight; Infuseth wit and putteth fliestoflight” (ScholaSalernitana).

Salix babylonica Weeping willow Salicacese

Salix triandra French willow

Thisplant isthesourceof saicylic acid, themain ingredient of aspirin. Itisused in the trestment
of diseaseswith rheumatic or gouty origin; diarrheaand dysentery.

Salvia officinalis Sage Lamiacese

"Tolivefor ayeeat Sagein May". "Sageissingular good for the head and braine, quickeneth the
memorieand senses and restoreth hedlth to those that hath the palsie’ (Gerard)

Salvia sclarea Clary Sage Lamiacese
In the Middle Ages, this plant was used for eyeinflammation, hence the name 'Clear-Ey€. "Many
men when they have got the running of thereins (kidneys)...run to the bush of clary” (Culpepper).

Sambucus nigra European Elder Caprifoliacese

This plant was often believed to have been inhabited by witches, soit was never used for
firewood, or to make acradle. Itsflowerscan be used as an astringent in eye and skin lotions.
Elderberry jamisagood, natura laxative.

Sanguisorba minor Sdad Burnet Rosacese

"Theleaves steeped in wine and drunken comfort the heart and makeit merry..." (Gerard). This
plant was frequently called "Toper's Plant'. Itsleavescan be usad in soups, saladsand cool drinks
for ataste of cucumber.

Santolina chamaecyparissus Lavender Cotton Aderacese

This plant was used in small quantities as aremedy againgt tapeworms; one which was not to be
given to children.

Saponaria officinalis Soapwort Caryophyllacese

Medieva Arab physiciansprescribed this plant for leprosy and various skin ailments. It wasaso
used to make asoapy lather to remove greasy spotsfrom clothing, and to cure skinitches.
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Scrophularia nodosa Knotted Figwort Scrophulariacese
A European native, related to thefoxglove, used in folk medicine asan antidiabetic agent, in
dermatology and for reducing tumors.

Sachys byzantina Betony Lamiacese _
Anglo-Saxonsconsidered this an important magica plant. A leaf in the purse gives protection
from witchcraft. Cure-all for violent blood "chilly need, "fear" and "angry snake bites’.

Symphytum asperum Rough Comfrey Boraginaceae
Thisplant was used asatonic, and to suppress bleeding. It was a so thought to hasten the healing
process.

Symphytum officinale Comfrey Boraginacese

It has many names, including Knitboneand Consoleda, which indicateits usefulnessin easing
sprainsand helping to heal broken bones. Used as poulticesor in atisane. Comfreyisa
nutritional herb, rich in calcium, potassium, phosphorus, vitamins and trace e ements.

Tanacetum vulgare Common Tansy Aderacese

Theleavesand flowersof this plant contain Tanacelum, whichis used asacurefor intestina
worms, and to prevent miscarriages. Charlemagnegrew it in hisgarden in the 8th Century. Worn
in the shoe, thisplant prevents ague.

Taxusbaccata English Yew Taxaceee
Thisplant isvery poisonous- not even safe to deep under. It was used medicinally for disorders
of the spleen. Itis mentioned by the third witch in Shakespeare's 'Hamlet'.

Vaccinium myrtillus Low Bilberry Ericacese

The berriesaf this plant werelisted by AbbessHildegardeof Rupertsberg, in the 12th Century, as
being used asamedicinal drug. Theleavesare hypoglycemic - tﬁ@ reduce blood sugar levels.
Thefruitscan be used as adecoctionfor diarrhea

Verbascumdensiflorum Mullein Scrophulariacese
A decoction of theseleavesisused to alleviatediarrhea. The Romansdipped thetall, flowering
stemsin tallow and used them astorches.

Verbenaofficinalis Veavan Verbenacese
In medieva times, this plant had areputation asa potent healing aid. Itsflowerswere used to
restorefailing vison.

Vinca major Periwinkle Apocynacese
Adtringent propertiesof these |eaves have been recognized and used medicindly since medieva
times. Thisplantis usad today in the trestment of leukemia

Violatricolor Heartsease Violacese
Thisplantisabeloved of herbaliststhrough the ages. According to the Doctrine of Signatures, its
he?]rt—s_haped leaves were thought to cure heart disease. It was once used as an ointment and
cathartic.
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APPENDIX 3

ENVIRONMENTAL AND PHY SIOLOGICAL ADAPTATIONSIN
APLINE PLANTS

Any ecologicaly organized section of aplant collection can be used to study adaptation. In this
case the UBC Alpine Garden collection, which isarranged by continenta grouping, providesthe
example. Students, working in groups of 4, aredirected to select ten ‘dpine plantsand their
adaptations. They should each record the name, family, origin and particulars of each adaptation.
When the task iscompl eted, they should 'show and tell’ their plantsto another group. A short
competition to identify the greastest number of structura, environmental and physiologica
adaptationsin agroup of |Iol antswithin afixed time may be a useful teaching toal.

The specieschosen will depend on the plantsthat are showing the adaptations mos effectively
a thetime. Thisisthemgor congtraint of using live collectionseither for environmental or
physiological sudy. Key featuresfor a pine adaptationsinclude:

low habit

adaptationsfor xeric conditions
compressed flowering time

relatively greater resource distribution towards
vegetative propagation.

perennid lifeform.

narrow leavesthat reduce wind force.
thorns.

wax reflectiveproperties.

eadly rehydratable.

bright flowers

die-back

Severd otherscan beidentified.

Particular collectionsof PI antsdlow the teachicrg of particular adaptive strategies without the
risksinvolved in a planned tield mp. The Botanical Garden or any smadll local plant collectionis
usualy closeat hand and can be used as the plants provide opportunity. Small display troughsand
greenhouse groupings can be used effectively to sudy adaptations.

NOTE: When teaching about any particular environmentin a Garden setting, be surethat plants
really are naturaly occurring in the environment. For example, in an dpine garden, a
naturally low-growing speciesmay beincluded to provide somevisud harmony. It
may not be an ‘alpine’!
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