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largest o f which, arranged a s background fo r thé whole group , contain s thé
plants whic h th é America n Indian s use d fo r médicina l purpose s befor e
they cam e int o contac t wit h th é whit e man . Sinc e th é Indian s use d th é
bark an d leave s o f varions trees , thès e tree s hâve bee n dispose d i n a  sor t
of grov e surroundin g a n ope n glade . A  smal l pon d an d broo k hâv e als o
been constructed. Th e various herbs and shrubs which thé Indians employe d
are plante d a s fa r a s possibl e i n thei r natura l habitats , intersperse d wit h
other plant s fro m th é sam e habitat s whic h were no t use d bu t whic h hel p
to mak e th é arrangemen t loo k mor e natural . Onl y thé plant s whic h were
used medicinall y ar e labeled . A  lo g cabi n an d tote m pôl e len d loca l colo r
to thé scène. I n sharp contrast  to this group is thé second which représenta
a médiéva l cloiste r garde n an d whic h contain s i n particula r ai l th é herb s
which accordin g t o a  decre e o f th é Empero r Charlemagn e wer e t o b e
grown in every garden of his time. Th e background for this garden is formed
by a  ston e arcade , representin g a  par t o f th é ol d cloister . Th e tw o sid e
boundaries consis t o f stone wall s wit h til e roof ; thé fron t sid e ha s a n iro n
grill fence . Th e centerpiec e o f thé garde n i s a  ston e well.  Th e plant s ar e
disposed o n forma i beds a s wa s thé fashio n o f thé times . Part s thre e an d
four, surrounded by hedges , contain respectivel y thé médicinal plants which
are stil l i n officina l us e an d thos e whic h ar e employe d a s hom e remédies .
Thèse ar e groupe d accordin g to th é par t o f thé plan t whic h is use d (root ,
leaf, flower , seeds) , bu t beside s thi s an d th é nain e n o furthe r informatio n
is supplied .

A spécia l grou p o f nativ e an d foreig n plant s whic h ar e poisonou s
and agains t whic h th é publi c shoul d b e warne d ma y als o b e include d i n
thé médicina l garden , bu t hère  agai n gréâ t cautio n mus t b e advised .
Poisonous plant s hâv e a  horri d appea l t o certai n peopl e an d especiall y if
too complèt e information i s given on thé labels thé danger o f abuse is eve r
présent. Certainly , i t woul d b e extremel y ba d advertisin g if , durin g a
murder trial, it should be brought out that it was at thé municipal botanical
garden wher e th é murdere r firs t conceive d th é ide a a s t o ho w h e migh t
best ri d himsel f o f som e unwelcom e member o f hi s family . Perhap s on e
might exclud e fro m a  collectio n o f poisonou s plant s ai l thos e whic h ca n
cause death , bu t eve n suc h plant s a s poiso n iv y an d poiso n suma c wil l
hâve t o b e surrounde d by a  fenc e wit h spécia l warnin g signs no t t o touc h
them.

The économie garden (containing economically useful plants) : In this
garden als o th é most  satisfactor y an d mos t instructiv e groupin g seem s t o
be one based o n thé part o f thé plant which is used: The plants whic h hâve
edible fruit s (tomato , pepper , eggplant , cucumber , melon , etc.) ; thé plant s
of whic h thé roots , root-stock s o r tuber s ar e eate n (radish , beet , carrot ,
potato, Jérusale m artichoke , etc. ) ; thé plants o f which thé leaves are eate n
(spinach an d sala d plants , cabbage s an d condiments) ; thé plant s o f which
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thé sprouts o r leafstalks ar e eaten (asparagus , udo , celery , rhubarb, chard ,
etc.); thé beans an d peas ; an d th é grai n crop s for m natura l sections . Th e
wild specie s from whic h thé horticultural varieties hâve been derived , such
as thé wil d cabbage , thé wil d beet , thé wild carrot , thé wild lettuce, etc. ,
must no t b e forgotten sinc e they permi t o f interesting comparisons .

This is thé schem e adopte d a t th é Montréa l Botanica l Garde n where
also fibe r plants , oi l plants , tinctoria l plants , fodde r plants , tobaccos ,
aromatic plants , an d nativ e plant s use d a s vegetable s b y th é America n
Indians hâv e bee n included . Eac h grou p i s containe d i n a  séparât e littl e
garden surrounde d b y a  hedge , ye t a  roun d trip , indicate d b y arrows ,
takes th é visito r throug h th é whol e exhibi t withou t forcin g hi m t o retur n
on hi s steps . Thi s garde n contain s 49 0 varietie s o f economicall y usefu l
plants on individual beds and is extremely popular. Ai l through thé growing
season i t i s always crowde d with visitors .

Fruit tree s an d smal l fruit s ma y b e plante d aroun d th é économi e
garden a s a  fram e or , a s wa s don e a t th é Montréa l Botanica l Garden ,
they ma y be gathered togethe r i n a  separat e "frui t garden."  I t i s usually
not possible , nor is it necessar y or indeed désirable in thé average botanica l
garden, t o displa y larg e collection s of varietie s o f apples , pears , etc. ; bu t
ail thé varions types includin g plum , cherry , apricot , peach, mountain ash ,
juneberry, medlar , quince , chestnu t an d othe r nu t trees , hazelnut , rasp -
berry, blackberry, currant, gooseberry, blueberry , etc., must b e represented .
Of thé apples and plum s on e might sho w a t leas t hal f a  doze n o r as man y
as a  doze n varieties a s a  recommende d sélectio n o f thé best fo r thé région
in whic h th é garde n i s located. Grape s ma y b e grow n on a  pergol a which
offers a  welcome ornamental feature for this garden.

As a  featur e o f gréâ t attractio n an d immens e educationa l valu e i n
connection wit h thi s grou p migh t b e suggeste d a  vegetabl e an d berr y
garden on a  plot o f 50 x 75 feet whic h would supply a  household o f four o r
five people. I n suc h a  garde n shoul d b e displaye d onl y th é mos t recom -
mendable varieties o f each vegetabl e an d frui t i n well-balance d quantitie s
and i n suc h a  manne r tha t ful l us e i s made o f thé garde n ai l throug h th é
growing season. A  rotation o f crops o n thé varions beds fro m yea r t o yea r
should als o be demonstrated.

The morphological or biological garden : Thi s présents a  more dif -
ficult problem than thé two last-named gardens . Th e objec t of its displays ,
which i s t o demonstrat e th é lif e function s o f plants , i s o f th é greatest
popular interest , an d mos t botanica l garden s whic h hâv e attempte d suc h
displays hâve done so with thé intention of interesting thé public. However ,
in ai l instances tha t I  hâv e had occasio n to observ e they hâv e f ailed utterl y
in thi s quest . Th e publi c simpl y wil l no t rea d a  technica l guid e book ,
and th é display s themselves , a s carefull y an d thoroughl y a s the y wer e
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compiled, wer e to o complicated , to o detailed , an d to o intricat e t o conve y
any meanin g withou t a  thorough stud y o f thé guid e book .

The onl y feature that I  eve r observe d a s being o f général interes t wa s
a flowe r cloc k whic h demonstrate d th é possibilit y o f tellin g th é hou r of
thé day b y thé opening o r closin g time of various flowers . Th e res t o f thé
garden was passed over without even thé faintest ra y of understanding.

It seem s to me  that hèr e als o thé sayin g can  be  applied: "A  littl e les s
would hâv e bee n more, " an d tha t i n thi s garde n perhap s eve n mor e than
in an y o f thé other s whic h I  hâv e enumerated , carefu l sélectio n o f wha t
is most essentia l ha s t o b e practised .

It i s not a t ail  eas y t o limi t onesel f t o thé mos t importan t feature s in
thé fac e o f thé ver y wide extent o f thé field hère unde r considératio n an d
I admi t that as yet I  hâve no suggestion for a good solution of this problem.
Perhaps th é publi c itsel f woul d be th é bes t teacher . I t migh t b e possibl e
to develop this garden gradually by starting with only one or two particularly
eye-catching features and by addin g by and b y other s which would explain
certain problems most frequentl y puzzlin g to thé public mind. Whic h thèse
are, migh t be learned fro m publi c inquirie s which ar e sure to corn e in .

At an y rate , an d especiall y i f a  mor e complèt e représentatio n o f th é
subject i s desired , i t seem s to m e that thi s garde n shoul d sho w ver y clea r
sectional divisions , eac h sectio n clearl y labele d accordin g t o it s content ,
as for instance; Assimilation , Fertilization, Seed Distribution , etc .

The genetic s garden i s really a  subdivisio n o f thé biologica l garden
but ma y be kept b y itself . I t shoul d demonstrat e o n living example s thé
laws o f heredit y an d th é principle s o n whic h th é plan t breede r ha s t o
base hi s work. Ther e migh t als o b e a  displa y o f certain well-know n horti -
cultural hybrid s togethe r wit h thei r parents , o r i n th é cas e o f a  multipl e
hybrid als o wit h thei r grand - an d great-grandparents . Fo r sarnple s o f
sélective breedin g th é wil d specie s togethe r wit h th é variou s mutant s
derived fro m i t unde r cultivatio n an d withou t crossin g with othe r specie s
should b e shown . Th e Crataego-mcspilu s wil l mak e a n interestin g featur e
in thi s grou p i f th é sexua l hybri d (C , grandiflora)  i s plante d sid e b y sid e
with th é graft-hybri d (C . Dardarï)  an d i f thei r strang e relationshi p i s
clearly explained.

The taxonomi c garden , th é las t I  mention , i s ver y simila r t o th é
biological garden in th é problems an d difficultie s whic h it offers . I f plant s
which are adapted to very différent condition s are to be grown side by side to
demonstrate thei r relationship , the y mus t o f necessit y hâv e individuall y
prepared bed s or even basins. Ever y bed must b e clearly separated, famil y
from family , an d genu s from genus , which nécessitâtes a multitude o f paths .
Even if most o f thé paths are laid out a s lawn paths, the y wil l be prominent ;
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and, sinc e th é upkee p o f s o many law n path s î s ver y expensive , the y ar e
usually covered wit h gravel ; consequently they dominat e th é whole garden.

Since th é size o f thé families a s wel l a s that o f thé gênera varies con -
siderably, an d sinc e the y hâv e t o b e groupe d togethe r accordin g t o thei r
relationship, a  forma i arrangemen t whic h seem s t o offe r th é onl y fairl y
pleasing solution is very difficult . However , if a compromise on thé number
of specie s whic h ar e t o b e displaye d ca n b e effeeted , a  forma i layout —
perhaps wit h lo w hedge s betwee n th é families—shoul d b e considered .

Whether on e shoul d attemp t t o displa y a  whol e taxonomi c Syste m
with th é majorit y o f its familie s an d gêner a an d a  gréâ t man y species , o r
whether on e migh t b e abl e t o conve y a  sufficientl y clea r conceptio n o f thé
principles of plant taxonomy by showin g only a  few particularly interesting
related families , I  d o no t car e t o propound . Usuall y th é choic e of eithe r
one method o r th é othe r wil l dépen d upo n th é availabl e funds , sinc e th é
maintenance o f suc h a  garden , wit h it s man y individua l beds , i s ver y
expensive.

The général public , I  believe, should not b e admitted to thé taxonomic
garden, mainl y becaus e th é majorit y o f peopl e wil l not  b e intereste d i n
it, an d thei r admittanc e woul d onl y caus e a  noticeabl e rise i n th é cos t of
upkeep. Th e taxonomi c garde n shoul d b e separate d fro m th é res t o f thé
garden b y a  fence , an d spécia l permissio n t o visi t i t migh t b e give n fo r
certain hours to anybody who goes to thé trouble to apply for it. Otherwis e
this garden should be reserved for student classes .

A lecture pavilion, possibly locate d in thé center o f this garden, should
be provided , i f courses  o n taxonomi c botan y ar e t o b e give n righ t i n th é
taxonomic garden .

This lis t o f suggestion s fo r th é groupin g o f plant s fo r th é sak é o f
order i n large collection s as wel l a s for thé purpose o f increasing thé publi c
appeal o f a  botanica l garde n b y mean s o f attractiv e garden-lik e arrange -
ments, lon g as it is , makes n o claim to b e complète . Ther e is any nurnbe r
of other s whic h migh t b e considere d i n région s havin g a  suitabl c climate ,
such as , for instanc e :

A désert  garden,  t o accommodat e thos e plant s whic h liv e unde r ari d
conditions and deman d a  maximum o f sunlight a s well as perfec t drainage .

An evergreen  garden,  t o contai n a  collectio n of thé broadleave d ever -
greens whic h demand partia l shad e an d wind-protection .

A heather  garden  which , a t leas t i n th é Unite d States , find s mos t
suitable condition s o n a  sunn y slop e whic h i s watere d fro m abov e b y a
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spring o r creek . Th e heather s shoul d b e plante d i n larg e drift s o f eac h
variety intersperse d wit h group s o f juniper s an d variou s brooms . Larg e
granité boulder s skilfull y place d wil l hel p t o mak e th é scèn e stil l mor e
interesting an d natural .

A rhododendron  an d azalea  garden,  fo r whic h th é mos t idéa l location
is a  sheltere d valle y receivin g indirec t shad e fro m tal l tree s o n th é uppe r
parts of thé slopes, an d wit h a  dee p natural accumulatio n of old leafmould .
Where such condition s ar e not naturall y available , artificia l shelte r may be
provided throug h a  scree n plantin g o f evergreens , bu t on e mus t bea r i n
mind tha t fo r complèt e succes s th é followin g fou r requirement s mus t b e
met: Indirect shade , especially towards noon (not  direc t shade unde r trees),
a slightl y aci d humu s soil , ampl e moistur e an d perfec t drainag e (no t
forgetting ai r drainage) .

A hedge  garden.  Thi s woul d hâv e t o b e strictl y formai , an d woul d
contain onl y clippe d shrub s an d trees , t o demonstrat e whic h ar e thé mos t
désirable plant s fo r hedge s o f ai l type s an d heights . Sinc e no t ai l o f thé
shrubs displayed hèr e need be grown in hedgerows, but sinc e their suitability
might b e sufficientl y demonstrate d b y clippin g them int o cubes , pyramids ,
or squar e columns , an d sînc e ther e ar e als o som e handsom e flowerin g
perennials an d eve n som e annual s (lik e Kochia ) whic h ma y b e use d fo r
summer hedges , suc h a  hedg e displa y garde n wit h it s varyin g shade s of
green foliage may b e rendered ver y attractive .

There ma y als o b e a  Japanese  garden,  but î t seem s t o m e decidedl y
not worth while to make this only a weak imitation whic h is ail thé average
occidental gardener can possibly produce. T o lay out such a garden properly
one must secur e thé aid of a skilled Japanese gardene r who has been trained
in Japan  an d wh o understand s thoroughl y th é relationshi p betwee n th é
various symbols which hâve to b e employed. I f thi s is done, one will obtain
a mos t înterestin g sample o f thé age-ol d landscape ar t o f thé Orien t whic h
follows ver y différen t principle s from ours , and thi s wil l then be a  distinctl y
instructive featur e i n an y botanica l garden . Th e mos t appropriat e plac e
for suc h a garden woul d probably b e in thé Asiatic sectio n of thé geograph-
ical group s wher e i t woul d serv e t o ad d loca l color . A s a  counterpar t t o
this one might plac e in th é European sectio n a  sampl e o f a typical Englis h
sunken garde n perhap s alon g th é Une s o f th é famou s sunke n garde n a t
Hampton Cour t Park . A t th é Montréa l Botanica l Garde n w e intend t o
construct in thé Canadian section of thé geographical groups a fully equipped
sugar maple camp as an adde d featur e of interest an d instruction .

Other plan t arrangement s sometime s sugges t themselve s throug h
particular interest s prevailin g i n certai n localities . O f thèse ma y b e men -
tioned th é following :
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Plants mentione d frequentl y i n literatur e bu t o f \vhic h peopl e ofte n
hâve onl y a  ver y vagu e notio n coul d b e gathere d i n a  ver y interestin g
garden. Th e Shakespear e garde n i s a  specialize d éditio n o f this . Th e
same might b e done for thé plants mentioned in thé Bible .

Plants whic h throug h th é ornamenta l o r symmetri c shap e o f thei r
leaves o r flower s hâv e frequentl y inspire d artist s an d decorators , an d
especially those whîc h unwittingl y w e see so often i n stylized adaptations i n
wrought iro n o r ston e ornaments , coul d forn i anothe r group .

Plants winc h figur e proniinentl y i n certai n famou s coat s o f arm s o r
which fo r othe r reason s ar e associate d wit h importan t event s i n histor y
may als o be brought together .

State flowers or thé favorite flower s o f thé various nations may intrigu e
others. An d s o on an d s o forth a d infinitum .

TECHNICAL EQUIPMEN T AN D ADMINISTRATION

The abov e outlin e ma y assis t i n formulatin g th é généra l principle s
upon -winc h th é functionin g o f a  ne w garde n i s t o b e founded . Afte r thès e
général principle s hâv e bee n agree d upon , th é nex t necessar y ste p wil l b e
to wor k ou t a  detaile d program . Suc h a  progra m mus t include , o f course ,
ail th é technica l facilitie s tha t hâv e t o b e provide d an d mus t co-ordinat e
thèse i n suc h a  nianne r tha t srnoot h co-operatio n betwee n th é variou s
departments o f th é garde n wil l b e mad e a s eas y a s possibl e an d tha t ail
duplication in thé administration ca n be avoided.

For th é plannin g o f a  botanica l garde n an d th é organizatio n o f it s
administration we shall hâve to conside r in particular th é following feature s
and equipment :

1. Th e necessar y buildings , especiall y th é administratio n building ,
thé powe r station , an d th é greenhouses .

2. Th e nurser y wit h ai l it s workin g accommodations .
3. Th e roa d syste m withi n th é garden , an d it s probabl e trame .
4. Th e contro l o f thé visitin g public  b y fence s an d gâte s a s wel l a s

by certai n necessar y rules .
5. The  location s of  necessar y shelte r and  comfor t stations .
6. Th e publi c restauran t o r tea house .
7. Picni c areas an d playgrounds .
8. Children' s gardens : fo r th é éducatio n o f childre n unde r th é

supervision o f teachers an d o f members o f thé garde n staff .
9. Th e location s o f necessary field s fo r plan t breedin g an d testing .

10. Th e wate r system .
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11. Th e sewe r system.
12. Th e tile drainage wher e needed.
13. Ligh t an d téléphone .
14. Th e recordin g and labelin g System s of thé garden.
15. Th e librar y an d herbarium , a s fa r a s the y hâv e t o serv e th é

garden.
16. Th e see d exchange.

1. Th e administration building. I n général it is advisable to curb
one's impatienc e concernin g th é érectio n o f th é administratio n buildin g
and t o b e conten t wit h temporar y quarter s fo r severa l year s o r unti l th é
policies an d th é progra m o f th é garde n ar e clearl y established . Eve n i f
it i s certai n fro m th é star t tha t financia l condition s wil l no t permi t th é
érection o f a large buildin g fo r sorne time t o corne , it i s better to plan an y
administration buildin g that ma y b e erected righ t awa y i n suc h a  manne r
that i t ca n b e extende d late r withou t costl y altérations . T o permi t suc h
graduai extensio n i t i s absolutel y necessar y t o pla n righ t awa y th é whole
building a s i t wil l b e eventuall y an d t o conside r carefull y th é respectiv e
spaces needed , bot h i n th é nea r an d th é remot e futur e fo r th é followin g
accommodations: Administratio n offices ; librar y wit h librarian' s offic e
and readin g rooms ; herbariu m wit h mountin g room , sortin g room , store -
room an d shippin g room ; lecture an d conférenc e rooms ; information boot h
with téléphon e exchange ; see d room ; labelin g room , wher e th é variou s
types o f plan t label s ar e made ; store-rooms ; lunc h an d res t roo m fo r thé
staff; janitor' s quarters; photographie studio and dark rooms; laboratories;
display room s fo r dry-plan t exhibits , etc . I f regula r course s ar e t o b e
given a t th é garde n t o childre n an d adults , o r i f professiona l trainin g of
gardeners i s t o b e carrie d o n a t th é garden , thi s als o ha s t o b e decide d
before th é administratio n buildin g i s designed , sinc e quarter s wil l hâv e t o
be provided for thèse activities .

The power  house.  I f possible , thi s shoul d b e hidde n fro m sight , ye t
be nea r enoug h bot h t o th é administratio n buildin g an d th é greenhouse s
to serv e each an d ai l withou t necessit y of over-long conduits .

It mus t b e borne in mind , however , that i t i s usually mor e economica l
to hâv e two power stations than to hâv e very long conduits ; and , i f for any
reason i t doe s no t appea r t o b e désirabl e o r i s not practica l t o locat e th é
greenhouse unit s s o clos e t o th é administratio n buildin g tha t ai l ca n b e
served convenientl y fro m on e centra l powe r station , on e shoul d conside r
installing a n automati c oi l heatin g Syste m in th é administratio n buildin g
and to connec t th é power hous e onl y with thé greenhouses .

The greenhouses  présen t a  ver y vita l an d a  ver y complicate d proble m
and mus t b e planne d wit h gréâ t car e an d thoroughness . I t woul d g o
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beyond th é scop e of  thi s articl e to  giv e detaile d instructions , or  eve n to
mention ai l of thé various points which hâve to b e considered; but i t ca n
not b e state d to o urgentl y tha t th é buildin g o f a  reall y goo d greenhous e
is by n o means a  simple  undertaking , an d tha t on e should neve r attemp t
thé constructio n o f a  greenhous e comple x withou t th é assistance , o r a t
least th é advice , o f a n experience d greenhous e specialist . N o expens e
should b e spare d t o ge t th é best , sinc e hère,  probabl y eve n mor e tha n i n
most othe r cases , th é bes t wil l i n th é long run b e thé cheapest . Mistake s
which ar e mad e i n th é constructio n o f thé greenhouse s or i n th é arrange -
ment o f th é greenhous e comple x ca n seldo m b e correcte d late r an d wil l
eonstitute certainly a permanent and increasingly serious handicap.

With th é propagatin g an d cultivatin g greenhouses , which wil l always
hâve t o b e buil t first , ma y b e connecte d one o r tw o greenhouse s specially
equipped fo r th é holdin g o f horticultura l course s fo r adult s an d children ,
as wel l as  a  greenhous e for  experiment s in  plan t physiolog y and  one  for
plant breeding .

If no t a t onc e then certainl y in thé futur e ever y botaniea l garden wil l
want t o hâv e als o displa y greenhouse s buil t speciall y t o accommodat e
crowds of  visitor s and  to  provid e instructiv e and  attractiv e exhibit s of
plants. Sinc e fo r practica l reason s i t wil l always  b e désirabl e t o hâv e th é
service greenhouses and thé display greenhouse s connected with eac h other,
they shoul d bot h b e planned together , n o matter ho w small thé uni t wit h
which th é fîrs t start i s made. Th e design , lik e that fo r thé administratio n
building, can readily be of such a nature that it can be carried out gradually,
yet wil l provide a t ever y stag e o f its developmen t a  satisfactoril y workin g
unit.

Before on e ca n desig n a  greenhous e comple x on e ha s t o kno w wha t
kinds of plants are to b e grown o r displayed in thèse houses , whic h mean s
that a  scheme for thé arrangement an d grouping of thé plants i n thé houses
has to be worked out .

The mos t practica l an d mos t satisfactor y groupin g o f plants i n green -
houses wil l always be accordin g t o th é optimum températures which the y
demand. Sinc e severa l o f th é large r familie s o f tropica l an d subtropica l
plants hâv e one or two very distinct center s of distribution, like for instance
thé orchids , cacti , ferns , aroids,  bromeliads , etc. , thès e ma y b e gathere d
together convenientl y in on e or tw o greenhouses . Fo r instance , on e warm
and on e coole r orchi d house ; on e war m an d on e coole r cactu s house ; on e
aroid house ; one bromeliad house , etc . Cact i an d smal l succulent s usually
hâve to b e protected b y spécia l screens , sinc e man y visitor s canno t resis t
thé temptation o f touching o r eve n o f stealin g them . Wher e thi s i s t o b e
feared, plat e glass  panels—i n showcas e fashio n withou t woode n frame —
will provid e muc h mor e satisfactor y guard s tha n th é customar y ugl y
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\vire mesh . Beside s th é abov e mentione d groupîng s variou s other s ar e
possible, a s ha s bee n demonstrate d admirabl y b y man y o f th é leadin g
botanical gardens of thé world. Th e Botanica l Garde n o f Berlin, Germany ,
for instance , boast s o f a very large tropica l house  in which , whe n last see n
by th é writer , beautifu l landscap e picture s ha d bee n arrange d i n thre e
extensive groups—Tropical  Asia , Tropica l Americ a an d Tropica l Africa .
In a  simila r manner , no t necessaril y arrange d i n landscap e pictures , ma y
be gathere d i n separat e house s th é plant s o f Âustralia , th é plant s o f th é
South of Africa, th é plants of thé southern United States, thé plants of thé
Mediterranean région , etc. Smal l anne x houses t o some  o f thé large r one s
are convenien t fo r certai n spécia l display s suc h as : a  collectio n o f thos e
tropical plant s whic h sho w conspicuou s movement s o f an y o f thei r parts ;
thé insect-catchin g plants ; a  collectio n o f som e particularl y interestin g
désert plants , demonstratin g thci r adaptation s t o th é condition s unde r
which they live; a display of those tropical plants suc h as crotons, caladiums,
bégonias, etc. , whic h ar e distinguishe d b y th é exceptionall y brillian t
coloring o f thei r leaves , an d s o on . Collection s o f those tropica l an d sub -
tropical plant s whic h ar e o f économi e importanc e o r o f médicina l valu e
should als o b e brough t togethe r in spécia l grecnhouses .

A cool greenhouse set asid e for a  continuou s display of flowering plants
which figure in thé florist trade: thé chrysanthemums , camellias , primulas,
cinerarias, etc. , a s wel l a s a  spécia l hous e whic h contain s a  displa y o f
tropical wate r an d bo g plants, i s found i n almost every botanical garden .

An aquariu m exhibi t wit h aquari a buil t int o th é wall s an d displayin g
a goo d collectio n o f submerged tropica l wate r plant s together wit h som e
easy-to-keep tropica l fishe s ca n ofte n b e accommodate d i n th é basemen t
of th é Victoria  regia  house . Suc h exhibit s ar e muc h to o rar e i n botanica l
gardens, yet are not expensive to maintain an d are distinctly worth while.

A spécia l exhibi t o f thé mos t satisfactor y foliag e plant s fo r th é living -
room or sun-parlor , which are alway s o f particula r mteres t t o th é visiting
public, shoul d also be provided.

A small lecture room seating about on e hundred peopl e wil l be foun d
very convenien t t o hâv e i n direc t communicatio n wit h th é displa y green -
houses. Whe n group s o f peopl e ar e t o b e take n throug h th é greenhouse s
under guidanc e they ca n b e assemble d i n thi s roo m fo r som e preliminar y
explanations whic h wil l enabl e the m t o understan d bette r wha t the y ar e
about t o see . Th e basemen t o f on e o f th é greenhouse s wil l ofte n provid e
suitable spac e fo r suc h a  lectur e room .

For cultura l succes s it i s désirabl e t o hâv e fo r ever y typ e o f displa y
house als o on e or tw o correspondin g cultivatin g house s where  th é plant s
can be prepared fo r thé displa y an d wher e they ca n b e brough t bac k afte r
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thé display. Thu s they wil l receive thé individual care which it is impossible
to giv e the m i n th é displa y house , an d whic h they nee d particularl y afte r
having bee n repotte d o r \vhil e the y ar e a t rest . I t shoul d b e thé polic y of
every garde n t o exhibi t i n th é displa y house s onl y goo d healthy spécimens
of eac h kind of plant. A s soon as a  plant show s signs of sickening, it shoul d
be take n bac k t o th é cultivatin g houses , wher e i t ma y receiv e th é car e
needed fo r it s recovery , an d wher e replacement s rnus t alway s b e kep t o n
h and.

Since ther e will , thereforc , b e fréquen t transportatio n o f plant s fro m
thé cultivating greenhouse s to thé display house s and back , thé two group s
should b e connected with eac h othe r b y a  covere d passage.

The propagatin g house s ma y wel l b e connecte d with th é cultivatin g
houses an d thi s whol e complex  shoul d b e adjoine d immediatel y b y th é
nursery, wher e hard y plant s ar e grow n in nurser y row s o r i n beds . Th e
more compactl y ai l o f thé workin g accommodation s ca n b e arranged , th é
more smoothl y wil l thé  variou s department s co-operat e an d th é mor e
easily can thé whole organization be controlled.

2. Th e nursery , therefore , is thé plac e als o fo r th é followin g units :
a. A  série s o f col d frames , substantiall y buil t o f concrète , some  o f

which may b e equippe d wit h electric cables for heating.
b. A  lath house for thé raising of various plants which nee d shade.

c. A  root an d plan t storag e cellar .
d. A  refrigerate d roo m equippe d wit h shelve s fo r th é afte r ripenin g

of seed s (should be kept a t a  température o f 32-34° F.).
e. A  storag e plac e fo r soils , o f whic h ar e neede d peat , shar p sand ,

cow manure, horse manure, leafmould , sod-soil ; and for rock garden
purposes granit é grave l an d crushe d limestone . Manur e soil ,
sod-soil an d leafmoul d nee d severa l year s t o ripen , therefore ,
several pile s o f the m hâv e t o b e provide d for , an d a  ne w pil e o f
each o f them ha s to b e started ever y year .

f. A  shelte r buildin g for variou s kind s o f machinery . suc h a s trucks ,
power-sprayer, tractor-and-plow , lawnmowers , moto r cultivator ,
tree-mover, pruning apparatus, roto-tiller , etc . Hèr e als o should b e
kept a  reserve suppl y of  garden tools .

g. A  steam sterilize r to steriliz e soils, pots an d plan t boxes .
h. A  work room or machine shop, which may immediatel y adjoi n o r be

connected wit h thé power house.
i. A  carpenter, painter , an d glaziers ' shop .
k. A  toilet an d washroo m fo r thé workmen.
1. A n offic e fo r thé greenhouse head gardener and fo r thé outdoor hea d

gardener.
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m. A  rooming and boardin g house fo r thé permanen t gardeners , i f thé
location o f th é garde n make s thi s désirable . Wher e thi s i s no t
included in thé scheme of thé garden a  locker room for thé gardener s
in whic h they ca n keep thei r clothin g and persona l tools and wher e
they ca n ea t thei r lunch , shoul d b e provided .

n. I f a  universit y o r school s hâv e t o b e provide d ai l throug h th é
growing seaso n \vit h livin g plan t materia l fo r demonstration , i t i s
désirable t o includ e withi n thé nurser y a  spécia l plantin g o f suc h
trees an d shrub s a s ar e regularl y wanted , s o tha t th é spécime n
plants i n th é collection s of thé garde n nee d neve r b e disfigure d fo r
this purpose . Suc h a  plantin g ma y b e arrange d a s a  shelte r bel t
around th é nursery .

Ample space—5-1 0 acre s o r eve n more—shoul d b e allowe d fo r th é
nursery s o that crowdin g at an y tim e wil l b e avoided . Th e wood y plant s
particularly shoul d b e plante d i n blocks , a s they ar e i n ever y commercia l
nursery, each block to be moved in its entirety  every second ycar. Durin g
thé firs t years , an d a s lon g a s th é nurser y contain s extensiv e collections,
it wil l b e foun d mos t convenien t t o arrang e th é plant s i n eac h bloc k i n
alphabetical séquence , or, at least , to keep thé species of each genus together.
To d o thi s appear s a t firs t t o b e a  ver y difficul t job , bu t th é tim e an d
trouble whic h suc h a n arrangemen t wil l save late r o n repay s man y times
for thé initial effort .

For th é smal l quantitie s o f eac h kin d o f plan t whic h a  botanica l
garden usuall y will want to raise, it has been found to be most satisfactor y
to po t th é youn g plant s a s soo n a s the y ar e read y t o leav e th é seedpans .
They wil l then spen d thei r first winter in thé cold frames , an d in thé spring
thèse potte d plant s ca n wai t unti l ai l othe r transplantin g i n th é nurser y
is finished, since fro m th é pots they ca n be transplanted safel y a t an y time .
When finall y thès e youn g plant s ar e line d ou t i n th é nursery , thei r bein g
in pot s wil l rende r an alphabetica l arrangement ver y simple.

The thoroug h préparatio n o f thé soi l i n th é nursery , th é startin g o f a
soil supply , an d th é building of a série s o f cold frames  wil l always  hâv e t o
be amon g th é firs t thing s t o b e considere d whe n a  ne w botanica l garde n
is being startcd .

3. Th e roa d System , includin g th é footpaths , o f a  botanica l garde n
should always be as well defined and a s simple as possible, so that everybody
can find his way wit h few directions. Road s a s well as paths alway s should
lead somewhere , an d ther e shoul d no t b e mor e road s o r mor e path s tha n
are absolutel y necessar y t o mak e ai l point s readil y accessible.  Th e bes t
road System will probably always b e thé one which employs several distinct
types o f roads , certai n type s formin g thei r ow n systeni . Fo r instance ,
there migh t b e on e wide avenue , providin g a  roun d tri p o r a  tri p throug h
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thé length of thé garden. Tha t would be thé backbone of thé road System.
Then a  Syste m o f secondar y roads , some  o f whic h might als o b e buil t a s
wide paths to b e used a s roads onl y in on e direction and only  b y thé light
trucks o r othe r vehicle s o f thé garden . The n tw o o r thre e type s o f paths,
each typ e marke d b y a  spécia l styl e o f gutte r o r distinguishe d i n som e
other manner . Roa d maps , displaye d o n wel l selecte d spots , an d markin g
thé spo t o n whic h on e stands , wil l furthe r facilitat e orientation i n larg e
gardens.

Where several mai n avenue s hâve to b e provided , eac h o f them migh t
be planted wit h a différen t kin d of tree whic h will assist visitor s in orienting
themselves. On e migh t als o conside r arrangin g alon g th é mai n road s a
spécial displa y o f ai l th é kind s o f trees  whic h ar e suitabl e fo r stree t o r
avenue planting . I n tha t cas e th é mos t pleasin g result s wil l probabl y b e
achieved i f on e keep s th é gêner a suc h a s th é oaks , th é ashes , th é lindens ,
etc., togethe r an d i f the y ar e no t plante d i n avenu e row s bu t rathe r i n
groups of  3-5 plants of  each kind.

Automobile trame , especiall y through traffic , whic h enter s a t on e end
and leave s a t th é other , i s extremel y undesirabl e i n a  botanica l garden ,
sinee it render s thé control of thé visiting public very difficult , i f not impos -
sible. I n gardens of less than 300 or even 400 acres extent, public automobile
traffic shoul d therefore b e excluded , though ampl e parking spac e wil l hâv e
to be provided in thé immédiate vicinity of thé main gâtes . Spécia l permis -
sion to driv e throug h thé garde n ma y be granted i n exceptiona l case s o r to
privilcged patron s o r member s o f thé garden . I n large r gardens , to o ex -
tensive t o b e covere d afoot , car s migh t b e allowe d only  o n thé mai n roa d
System, wher e the y ma y trave l onl y i n on e directio n aroun d th é garden .
Ail car s shoul d the n b e require d t o chec k in whe n the y ente r an d chec k
out whc n they leave . Severa l parkin g place s withi n thé garde n an d nea r
thé mos t frequentl y visite d feature s wil l hâv e t o b e provided , whil e ai l
parking alon g thé road s shoul d be prohibited .

4. Th e contro l of thé visiting public. A t onc e thé main protectio n
against vandalis m an d th é bes t measur e o f contro l o f th é publi c i n th é
interest o f thé visitors themselve s is a strong encircling fence. Th e entrances
to th é garde n shoul d b e ver y carefull y planncd , an d th é fewe r entrance s
there ar e th é easie r wil l b e thei r control . Th e gâte s shoul d b e constantl y
guarded durin g thé day an d shoul d be closed by nightfall . Mos t Europea n
botanical gardens exac t a n entrancefee,atleasto n certai n days  of thé week,
and increas e thei r guard s o n thé fre e days . Th e write r feel s tha t als o hère
in Americ a seriou s considération should b e give n t o th é levyin g o f a smal l
admission fée . Tin s charge may b e so small that i t coul d hardly be counted
as a n incom e fo r th é garden , bu t i t woul d ten d t o exclud e tha t typ e of
visitor wh o corne s onl y t o loite r and amuse s himsel f b y doin g ail kind s of
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wilful damage . Fo r th é sam e reason  a  garde n shoul d establis h a n âg e
minimum for unaccompanied visitors—say fourteen years, requiringyounger
children to be accompanied by adults responsible for their conduct .

5. Comfor t stations. I n a  botanica l garden o f several hundred acres
extent i t wil l always  hâv e t o b e considere d that eventuall y a  numbe r of
shelter pavillons , perhap s i n connectio n wit h o r nea r comfor t stations ,
will hâve to be erected. Thoug h i t ma y b e impossible to build any o f them
in th é beginning , they shoul d b e provide d fo r i n th é généra l scheme , an d
their location s must be determined .

6. Publi c restaurant or tea house. Zoologica l gardens nearly always
include a  restaurant—o r sometime s eve n several—i n thei r généra l seheme,
while i n botanica l garden s restaurant s ar e unfortunatel y rare . Thi s i s
probably a  remuant fro m th é old attitude whic h di d not invit e th é généra l
public; certainl y th é nee d fo r a  restauran t i s jus t a s gréâ t i n a  mode m
botanical garde n a s i n an y othe r larg e publi c park . Suc h a  restaurant ,
if locate d i n a  particularl y pleasant  spot , wil l for m a  welcom e foca l poin t
to whic h visitor s wil l gravitate fo r refreshments afte r havin g made thé tou r
of th é garden .

7. Picni c an d playgrounds . Fe w botanica l garden s includ e picni c
and playground s i n thei r layou t bu t thos e wh o don' t usuall y hâv e t o
regret th é omissio n later . Childre n wil l alway s fee l tempte d t o pla y hide -
and-go-seek in thé alpinum o r football in thé arboretum. I f they ar e chase d
away fro m on e plac e the y wil l continu e thei r gam e i n anothe r an d wil l
do much damag e to th é plant s whereve r the y go . Thi s situatio n is always
difficult t o cop e with unies s ther e i s a  wel l equîppe d playgroun d t o whic h
thé children can be turned. Th e same principle applies to thé picnic grounds.
In a  larg e botanica l garde n peopl e wan t t o spen d mos t o f th é day . A t
noon the y wil l sit dow n anywhere on thé lawn, scattenng thei r newspaper s
and othe r refus e about , a s unfortunatel y cit y peopl e usuall y d o wherever
they si t down . Agai n i t wil l be a  proble m t o suppres s thi s practic e unies s
a picni c groun d ha s bee n provided , wit h table s an d benches , shelter s an d
comfort station , runnin g wate r an d perhap s fireplaces . Ther e mos t peopl e
will the n go  by  themselve s becaus e of  thé convenience s whic h are  offered ,
and thé others can be sent there .

8. Children' s gardens . Durin g th é las t twenty-fiv e year s o r s o an
ever-expanding rnovemen t ha s develope d t o connec t th é natur e stud y
given i n th é publi c school s wit h instructio n i n gardening . Man y o f th é
larger citie s i n Europea n countries  hâv e suc h so-calle d school-gardens ,
where a  larg e fiel d i s provide d o n whic h eithe r th é childre n hâv e thei r
individual beds or communîtie s of children, consisting usuall y o f thé pupil s
of on e class , maintai n smal l gardens . Suc h a  Europea n cit y school-garde n
usually provides, beside s thé land for thé children's gardens, such instructive
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displays a s a n ecologica l arrangemen t o f th é mos t commo n wil d flower s
of thé vicinity, or a pretty fiower garden. Hèr e also thé city schoo l gardener
raises a supply of such flowers and plants as thé city schools require regularly
for démonstratio n i n their botany o r art classes .

A cit y botanica l garden shoul d consider carefully whethe r it shoul d no t
provide fo r suc h children' s gardens . Whe n i t ca n readil y spar e th é land ,
such a n undertakin g wil l alway s b e foun d muc h wort h while . Tha t i t ca n
be don e successfull y i n Americ a ba s bee n demonstrate d admirably , fo r
instance, by thé Brooklyn Botanic Garden , which offer s course s of practical
and theoretica l instructio n no t onl y t o th é gardenin g childre n bu t als o t o
teachers who wish to hâv e trainmg in thé supervision of children's gardens.

Such chiîdren' s gardens, i f they ar e t o b e included , wil l probably bes t
be located in some far-away corne r of thé garden so as not t o interfère with
other activities, The y will then hâve to be provided with their own facilitées,
as a  shelte r building , etc. , o f whic h th é Brookly n Botani c Garde n als o
offers excellen t examples .

9. Plan t breeding and testîn g fields . Th e unique opportunities for
plant breedin g whic h th é plan t collection s o f a  botanica l garde n offe r
should be utilized to thé full. Ther e are a gréât number of spécial experiment
stations fo r thé breeding and improvement of plants of économie importance,
such a s vegetables , grains , fruits , an d eve n fores t trees , bu t onl y fe w
devoted t o th é breedin g o f ornamenta l plants . Withou t realizin g it , th é
American publi c ha s bee n quit e conten t wit h médiocr e varieties . Suc h
widely know n garde n plant s a s phlox , michaelma s daisies , heliopsis , an d
others which are based on native Nort h American species had to be developed
in Europ e an d corn e bac k t o u s fro m there . Bre d fo r Europea n climati c
conditions, thès e varieties  d o not succee d a s wel l i n Americ a as the y d o in
Europe. Ther e ar e innumerabl e othe r nativ e America n plants , no w being
casually passe d b y o n th é roadside , whic h ar e only  waitin g fo r a  plan t
breeder wit h visio n t o provid e u s wit h trul y America n garde n flowers of
surpassing beauty.

The plan t breedin g an d testin g fields hâve to b e classe d amon g those
features which , i n a  garde n develope d gradually , ar e bes t planne d fo r a
later extension . The y nee d not b e connected with thé nursery , bu t a s they
will hâv e to  use  som e of  its  facilitie s the y should , if  possible , be  locate d
not to o far away.

10. Th e wate r System. I f a t ai l feasible , a  botanica l garden should
hâve its own water System, supplied by its own wells. Large  cities frequently
treat their wate r chemically to purif y i t fo r drinking purposes, and certainl y
untreated water is préférable fo r plant growing . I n régions where droughts
or wate r shortage s occu r fro m tim e to  tim e it  is,  of  course , particularl y
important fo r a botanical garden t o hâve its own safe supply.
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Ail through thé garden a  carefull y planne d pip e syste m with hydrant s
and faucets must supply wate r wherever it is needed. Th e alpinum especial-
ly mus t no t b e forgotte n an d there , i f possible , a n overhea d sprinklin g
system providing a fine mist-like spray should be installed. Als o for certain
sections o f th é nurser y on e shoul d conside r th é provisio n o f overhea d
sprinklers. Throug h labor-savin g an d emcienc y the y wil l quickl y pay fo r
thé initial cos t o f installation. I n région s whic h hâv e so-calle d hard water ,
a rain water supply,  particularl y fo r thé greenhouses, is also of thé greates t
importance. Th e rai n wate r ma y eithe r b e led fro m th é greenhouse gutters
directly into basins under th é benches of thé houses, or it ma y be collected
in large tanks and then be suppfied t o thé greenhouses under pressure .

11. Th e sewe r system i s quit e a s needfu l a s th é wate r system  an d
must als o b e worke d ou t i n détai l befor e th é constructio n o f thé garde n i s
commenced. Fo r th é prope r drainag e o f roads , th é drainag e o f wate r
basins, th é plumbing equipment o f comfort stations  and ai l other buildings ,
including o f cours e th é greenhouses , a  thoroughl y efficien t sewe r Syste m
is ail-important . Als o fo r publi c drinkin g fountains , s o ofte n omitte d i n
botanical garden s an d ye t s o importan t fo r a  trul y publi c park , a  sewe r
connection mus t b e provide d i n th é ver y beginnin g o f th é construction .
Later o n their installatio n ma y necessitat e th é tearin g u p o f roads and thé
destruction o f established planting s whic h may rende r thé expense prohibi-
tive.

If th é prevailin g subsoi l conditio n présent s a  problem , larg e displa y
greenhouses sometime s requir e spécia l sewe r facilitie s whic h hâv e t o b e
considered befor e thei r location i s permanently fixed on thé général plan.

12. Til e drainage. I f il l drained area s ar e included in th é par k the y
may ofte n b e rendere d fi t fo r cultivatio n throug h a  carefull y designe d
system o f til e drain s endin g in a  gull y whic h is connecte d with th é sewer .
Any suc h place s whic h ar e to b e improved with artificia l drainage must b e
spotted an d marke d o n thé ma p befor e th é final plans are draw n up , since
trees mus t no t b e plante d close r tha n 4 0 fee t t o an y o f th é til e drains .
Their root s wil l otherwise quickly find and clo g thé drains, renderin g them
useless. Som e o f th é featur e garden s mentione d i n th é firs t par t o f thi s
paper ca n readily be accommodated in suc h artificiall y draine d areas .

13. Ligh t and téléphone. T n illuminate thé whole garden at night is
quite impossible , no t only  becaus e o f th é enormou s expens e an d becaus e
of th é hideousnes s o f th é fores t o f ligh t pôles , bu t als o becaus e on e ca n
never hop e to ligh t u p sufficientl y ai l thé dark corners . A  botanical garden
must b e close d a t nightfal l sinc e t o permi t th é peopl e t o ente r a t nigh t
would invite prowler s and coul d only resui t in much unpleasantness . Onl y
thé approach to thé administration building should be lighted when evening
lectures ar e given , an d th é comfor t station s and othe r building s should b e
equipped wit h electricit y whic h may b e needed o n dar k days . Téléphon e
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connections to th é various part s of thé garden , fo r instance t o th é comfor t
stations an d thé gâtes, wîl l always be a gréât  asset—i f the y ca n be provided
—since they wil l make possible quic k reports t o thé administration building
in cas e of  an acciden t or  othe r emergency . Sinc e téléphon e and  ligh t line s
are alway s ver y unsightl y the y shoul d b e pu t int o undergroun d conduits ;
and agai n it ha s to be emphasized that such a  scheme must be thoroughly
considered befor e th é garde n i s constructed . Certainl y i t wil l cos t man y
times mor e t o buil d suc h conduit s afte r th é road s an d th é planting s hâv e
been finished.

14. Recor d an d labelinj * System . Th e gréâ t importance of keeping
complète records o f thé plant s whic h are cultivâte d i n a  botanica l garde n
cannot b e over-emphasized . T o maintai n the m a  spécia l departmen t fo r
labeling and recordin g has to be organized, of which one intelligent gardene r
should be in permanent charge . A s need arises, h e must receiv e help which,
especially durin g th é vacatio n months , ca n usuall y b e obtaine d cheapl y
through th é employmen t o f som e student s o f botan y o r horticulture .

The procédur e of recording work s about a s follows : Eac h lo t o f seed s
or o f plant s should , whe n received , b e give n a  number , whic h shoul d
always b e carrie d o n th é label s o f thèse plants . Th e car d i n th é index t o
which thi s numbe r refer s should give a  complèt e story o f ail that i s known
about thi s particula r lot o f plants, an d thi s information mus t be constantl y
kept u p t o date , a s long as any o f thèse plant s live . Fo r thi s end thé gar-
deners wh o ar e i n charg e o f th é variou s section s o f th é garde n mus t b e
required t o tur n i n ever y yea r a  repor t o n thé plant s whic h hâv e die d i n
their sections , statin g th é caus e o f deat h a s fa r a s i t ca n b e ascertained .
A complèt e recor d car d shoul d rea d abou t a s follows:

Nursery-number 1586-33 .
Hardiness-Zone V .
Garden-number 295.
Name: Malu s baccata mandshurica Schneid . (cam e as: Pyrus baccata

mandshurica).
sds. receive d from Expérimenta l Farm , Kirin, Manchuria , Febr. , 1933 .
sown: April20, 1933 .
germinated: Febr., 1934 .
14 plant s i n nursery, Block A, row 24 , spring , 1936 .
5 plant s planted i n Malu s group , spring 1938 .
3 plant s plante d i n spring garden , spring 1938 .
2 plant s planted i n nursery (borde r for cutting) 1938 .
1 plan t give n in exchange to . . . 1939.
1 plan t give n in exchange to .  . . 1939.
2 plant s i n Malu s grou p chewe d badl y b y rabbits , replace d fro m

nursery sprin g 1939 .
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Of thé arboretum, pinetum, an d othe r tre e plantings , large-scal e maps
must b e drawn o n which thé location o f each tree i s plotted and thé record
number of  eac h tre e is  given . AIs o of  th é planting s of  herbaceou s plant s
in beds , detaîle d maps whic h giv e thé record number o f each variet y mus t
be prepare d a s soo n a s th é be d i s plante d an d mus t b e continuall y kep t
up t o date . O f thé nurser y a  typewritte n inventor y o f thé plant s i n eac h
row mus t b e prepared ever y year an d kep t o n file . Onl y i n thi s mamier
is it possible to prevent thé loss of records from whic h most botanical gardens
suffer. I t nee d hardl y b e said tha t th é recordin g and labelin g departmen t
must receiv e th é constan t an d carefu l supervisio n o f th é curato r o f th é
garden; an d n o labe l shoul d eve r b e displaye d i n an y par t o f thé garde n
which has not bee n carefull y checke d for niisspellings and othe r nûstakes .

15. Librar y and herbarium. Th e library of a botanical garden, so far
as thé garden itsel f i s concerned , need no t b e a  collectio n of rar e éditions ,
but i t mus t contai n a  goo d sélectio n o f th é référenc e book s whic h ar e
needed for  thé work of  thé garden . Suc h a  garde n librar y would  probabl y
best b e locate d i n th é administratio n buildin g an d b e mad e accessibl e
only t o member s o f th é staf f an d privilege d students . Thès e tw o group s
should als o hâv e exclusiv e us e o f thé herbarium , whic h abov e everythin g
else shoul d contai n complète  spécimens—flowers , fruits , leaves , rhizome s
and rootstocks—o f ai l thé plants whic h are cultivate d in thé garden . Gar e
should be taken that every herbarium sheet bears thé record number of thé
plant fro m whic h thé spécimen wa s taken, s o that i t ma y be traced t o thé
card inde x fo r furthe r information . Sinc e i t i s o f interes t t o kno w ho w
soon afte r plantin g o r a t wha t âg e each variet y produces its first flowers,
it shoul d be thé ai m fro m th é beginnin g alway s t o collec t spécimens fro m
a plan t whe n i t flowers for th é firs t time , an d thi s informatio n shoul d b e
recorded o n thé herbarium label . A  few spécimens o f seedlings whic h ar e
raised i n th é garde n shoul d alway s b e preserve d i n th é herbariu m i n th é
stage whe n the y sho w thei r firs t tru e leaves . No t onl y i s i t frequentl y
important t o mak e sur e o f th é identit y o f a  plan t whil e i t i s stil l ver y
young, bu t a  herbariu m of seedlings i s als o o f gréât valu e fo r comparativ e
study, an d suc h spécimen s ar e fa r to o rar e i n ai l herbaria .

An effort shoul d also be made t o obtai n good wild-collected herbariu m
material o f ail plant specie s and geographica l varieties which are cultivate d
in th é garden . Fo r thèse i t i s particularly importan t t o hâv e thé collecter a
take carefu l note s a s to associatio n an d climati c condition s under whic h
thé plants wer e observe d to gro w naturally .

Seed collection.  Th e herbariu m o f a  botanica l garde n shoul d als o
contain a  see d collection  fo r comparativ e stud y a s wel l a s fo r référence ,
and thi s shoul d b e a s complèt e a s i t ca n b e made . Particular  attentio n
should b e pai d t o th é seed s o f thé plant s whic h ar e i n cultivatio n i n th é
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garden; and , whereve r possible , a  sampl e o f th é seed s whic h ar e sown
in thé garden should be preserved. Th e labe l should bear thé record number
which thi s lo t o f seeds—an d late r th é plant s whic h ar e raise d fro m it —
bears in  thé garden. As  soon as  th é plant s of  this numbe r reac h flowering
âge and ca n be definitely determined , thé seed sample in thé collection must
either b e marked a s true t o nam e o r it s namin g mus t b e corrected . Suc h
an authenticate d see d collectio n i s o f immense practica l usefulness.

16. See d exchange . Th e botanica l garden s o f thé worl d hâv e bee n
exchanging seed s amon g thernselve s fo r many , man y years . Ever y yea r
they publis h a  lis t o f th é seed s whic h the y hâv e fo r distribution , an d of
this lis t the y generall y sen d tw o copie s t o eac h o f their correspondents .
Ail that one needs to d o then is to mar k in one copy of thé list thé varieties
of which one would like to hâve seeds, and to return it to thé sender, keeping
thé secon d cop y fo r référence . Usuall y th é order s wil l b e fille d i n th é
order o f thei r arrivai—firs t corne , firs t served—s o tha t lat e corner s wil l
find thé suppl y o f seeds, whic h i s neve r large , partl y exhausted . Fo r this
reason i t i s advisable alway s t o retur n th é see d list s withou t delay . N o
seeds eve r ar e sol d b y thès e botanica l gardens , bu t th é see d exchang e is
free an d open to anybod y wh o in his turn i s willing and ready to distribut e
seeds o f interesting plants gratis. On e of thé firs t thing s a  ne w botanical
garden shoul d do,  therefore , is  to  get  liste d on  thi s see d exchange , since
hère i s it s chanc e t o obtai n i n a  ver y shor t tim e a n excellen t collectio n
of plants at ver y lo w cost. Th e only expense i s that caused b y thé distribu-
tion o f seeds , an d tha t i s almos t negligible . Ther e i s usuall y hésitatio n
on th é par t o f a  ne w botanica l garde n t o ente r thi s see d exchange ; thé
argument against i t bein g tha t i t ha s as yet n o plants of fruiting âg e from
which seed s coul d b e offered . However , ther e i s suc h a  constan t deman d
by ai l botanica l garden s fo r wild-collecte d seeds , especiall y o f Xort h
American plants , tha t thi s argumen t nee d no t b e a  déterrent . I n fact ,
botanical garden s o f Europe hâv e frequently stated that the y find i t mor e
difficult t o obtai n seed s o f thé les s common  Xort h America n plants tha n
of plants frorn Mongoli a or Siberia or other out-of-the-way places. Natural -
ly, a  new botanical garden will always  want t o mak e firs t o f ail a  thoroug h
survey o f thé flora o f its immédiat e vicinity , an d wil l want t o collec t seed s
of thé plants native to its régio n fo r its own use. T o offe r seed s of thé more
interesting o f thès e plant s fo r distributio n i s smal l additiona l trouble , ye t
this wil l no t onl y serv e t o mak e man y friend s fo r th é garden , bu t wil l
constitute a real service to botanical science .

Sueh a n exchang e list nee d no t b e larg e bu t i t mus t b e interesting .
Also, late r on , i t shoul d be thé policy o f a botanica l garde n no t t o include
in th é exchang e list seed s o f commo n cosmopolita n weeds , bu t t o offe r
only suc h varietie s a s migh t b e o f interes t t o others . Seed s o f garde n
hybrids whic h d o no t corn e tru e shoul d b e strictl y exclude d fro m th é



31

exchange list. Certai n specie s of plants i f grown in clos e proximity to near
relatives ar e almos t sur e t o cross-bree d an d t o produc e hybri d offspring .
Thèse mus t eithe r b e omitte d fro m th é see d exchang e list o r i t mus t b e
stated whethe r o r no t précaution s wer e taken  t o preven t hybridizatlon .
It mus t b e borne in min d tha t a  short bu t interestin g see d lis t i s not onl y
much mor e valuabl e t o other s bu t als o muc h mor e economica l t o th é
garden itself tha n a long but worthles s list.

For th é drying , cleanin g an d storag e o f th é seed s collecte d i n th é
garden o r from th é wild , either for thé garden's ow n use or for distribution,
a spécia l seedroo m shoul d b e provide d i n th é administratio n building .
This roo m mus t b e equippe d wit h shelve s fo r drying , larg e table s fo r
cleaning an d sorting , an d case s wit h smal l an d larg e drawer s fo r storage .
The see d collectio n mentione d unde r "Herbarium " ma y als o b e kep t i n
thé seedroom ; o r on e ma y mak e tw o separat e collections—on e o f smal l
samples betwee n glas s slide s fo r herbariu m wor k an d anothe r o f large r
samples kep t i n glas s bottle s i n th é seedroom.

When th é progra m fo r thé garde n ha s bee n complétée ! and fro m th é
above outlin e thos e feature s hâv e bee n selecte d whic h ar e t o b e included
in thé final scheme, we are finally ready t o turn to th é designing of detailed
maps.

For thi s i t i s necessary firs t o f ai l t o kno w th é ultimat e exten t o f thé
garden. I f no t ai l o f th é lan d i s availabl e a t once—a s i s frequentl y th é
case—it mus t a t leas t b e definitel y settle d whic h o f th é surroundin g o r
adjoining parcel s o f lan d wil l b e adde d later , an d arrangement s mus t b e
completed for thé réservation of this land .

Then a  topographica l surve y a s wel l a s a  soi l surve y t o a  dept h o f six
feet mus t be made o f thé whol e ground s an d th é loca l climati c condition s
must b e carefull y studie d fro m weathe r repor t files .

With ai l thès e dat a prepare d on e should desig n a  généra l map fo r thé
whole garde n a s i t wil l o r migh t b e eventually , eve n i f thi s mean s looking
far ahea d int o th é future . I t i s not ofte n possibl e t o construc t a  botanica l
garden i n its entiret y i n one continuons opération . Usuall y a  star t i s made
at first only on a few acres of land with one or two propagating greenhouses,
a nursery , an d th é nucleu s of an administratio n building ; and thé layout i s
gradually extende d a s more fund s becom e available . However , n o matte r
how smal l th é beginning , i t mus t fi t int o th é généra l schem e an d ever y
part mus t b e starte d i n suc h a  manne r tha t withou t chang e of location i t
can b e develope d b y stage s int o it s fina l shap e an d siz e an d ye t functio n
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satisfactorily a t ai l times . Suc h plannin g wil l no t onl y mak e futur e ex -
tension mor e economical but i t wil l als o assis t i n th é obtaining o f funds fo r
further construction . Xaturally , on e wil l wan t t o hâv e withi n th é firs t
section that is to be developed some of thé most attractive feature s in order
to enlis t th é interest o f thé public . Tha t necessit y ha s to b e considered i n
thé design of thé général plan. But , it means inviting mistakes and courting
failure, i f only tha t par t i s designe d o n whic h th é developmen t i s to start ,
leaving th é considératio n o f late r extension s t o th é future . Thi s appear s
so self-éviden t tha t som e reader s ma y wonde r wh y s o muc h emphasi s i s
placed o n thi s point ; but , whe n viewin g th é existing  botanica l garden s
critically, on e frequentl y observe s inistakes , an d sometime s ver y serion s
mistakes i n thei r généra l arrangement , whic h i n mos t instance s ca n b e
traced t o th é initia l lac k o f systematic planning .

In summin g u p i t ma y b e state d tha t t o reac h perfectio n i n a s corn -
plicated a n organizatio n a s a  larg e botanica l garde n i s probabl y beyon d
human power. However , it i s possible to corn e near to perfection by carefu l
advance plannin g an d b y smoot h co-operatio n o f ai l thos e wh o hâv e t o
contribute thei r wor k t o th é ultimat e success . Th e scientifi c director ,
thé technica l directo r an d th é architec t are , o f course , th é ke y figures ,
but eve n none o f thern mus t tr y stubbornl y t o impos e hi s own will. The y
must b e able to discus s intelligently ever y problem as it corne s up and mus t
be ready to conside r it fro m ai l sides . Wit h them ther e wil l be any numbe r
of helper s i n varion s capacities , ever y on e o f who m shoul d b e give n a
chance to voic e his opinion and to make suggestions . Th e simple workman
sometimes ca n mak e valuabl e suggestion s concernin g smal l détail s o n
which h e i s working , an d i t i s distinctl y wort h whil e t o liste n t o him . I f
everybody i s give n crédi t fo r th é suggestion s h e makes , ai l wil l soo n b e
eager t o contribut e thei r bes t effort s an d wil l corn e t o loo k proudl y upo n
this garde n a s their ow n achievement. Tha t i s thé spiri t t o creat e an d t o
cultivate if one covet s near-perfection.




