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Fig, l. tßaliotr of the $udy @ß.

1.1. St d, areas

Be in, the capital of Germmy, has ca. 312 million
inhabitants. It is situated in lhe Northem l,owlands of
Germany. The naiuJal landscape was formed during
the Weichsel glacial period ca. 15 00o years ago.

Thus. the natuat soils are mostly sands, poor of
trutrients and dry. ofun covered with anlhropogenic
subs[ates. The climate is tsansitional between atlantic
alld continental (Sukopp, 1990).

The siudy areas are localed in the ciries a5 shown in

Fig. l: d€ep in the South-west are the park§ of
Potsdam, lhe rcsidential are.as of the 20l30s are mainly
located in the North-East of Berlin, and finally the

investigared area along the lormer borderline lies in
the centre of Berlin.

The flatual characteristics of the study areas are

shown in Table l. Besides their period of construction
they differ in siz€, geology, soil, and previous land-

1.2. History

The parks in Potsdam, Sanssouci, Babelsberg, and

Neuer Oarten, are the oLlest investigated ulbän land-
use §pes with a continuous land-use of ca. 150 yeaß.

A11 thre€ parks were designed at the beginning of the

Natural ch@teristics of üe study üeas

19th century by J.P lrnn6 as landscape gardens. In
1990, they were nominat€d by the UNESCO for lhe

lvorld Heritage List as part of the casdes and gardens

of Berlin atrd Potsdam. The meadows and lawns of the

parks are of special inter€st because of their age and

the specific garden management. Futhermore, there

are special rclicts of boaanic heritage du€ to lhe

historic garden desi$ and the involuntffy introduc-
tion of species. The landscape garden concept is
chamcterizrd by large areas of meadows and lawns,
also extending tleneath gmups of tr€es. Despite their
significant botanical importance the parks have been

only panially examined (Fischer arld Sukopp, 1995).

The residential areas of the 20l30s in Berlin were
investigated for their continuous land-use of 70 years

and the diveßity of plants both in historical aspects

and contemporary field wotk. ln the 'Golden 20s'
Bedin was the centre fü many famous building and

garden architects of the centllry. A goup called

'Neües Bauen' was very remarkable for their way
of dealing wilh plants by using them as gl€€n med-
iators between buildings and backyads (Kloss and

Pitz, 1985). These residential areas, built in the 20s in
the suburban area. were the answer to a homble
situation in the inner city residential areas. They werc
meant to improve the quälity of life and theiefore they

were characterized by wide-open, sunny, green, and

Pdiod of Swey
eni6oti6 ea (in ha)

1820-1843 2A6na
1975-t914 ?5 ha

Rusr, and garda soil ACdcultu foBtry
Garden soil AgnqntuEroBtry

Rubblepd@d-zina Buildings
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cular, the old park trees or old hedges, which char-
acterize th€ §?ical backyard, have survived the past

70 yeais (Maürer 1998). The gaden architects often
chos€ pa.k trees with a 'hanging' look, e.8. birch
(Betulß pendulß'Youngä' t, beech (Fasüs sylvatica' -
Pendula') and willow (,tdltu alra'Ir-rrrr'), but also

omamental cherry trees lit€ Prunß setrulßta 'Kan-
zar' were very popular. Dudng the Semndworld Waq
the geatest lard-use change took place because of fte
necessity for seff-suppof dudng dle war, i.e. by
planting fruit trees and vegetable beds or using trees

for firewood. In some cases, the inhabitants held on to
their tenant gardens after the war and thercfore a great

amount and variety offtuit and old park tse€s is found
today. These old ftuit atrd park trees are very rare

biotope stuctues in the city r€prcsenting cultural
rclicts.

The species composition shows tha strong human

'nfluence 
with a majonly ot species of wild-growing

omamental plants (24%) followed by ruderal cornmu-
nities (14%) and qop and garden weeds (11%). witd-
growiry omamental plants escape from their original
placf, and esrabtish mostly oear fronl yards. balconies
or tenant gardens. The same tendency i§ observed for
rhe clop and garden weeds which establish in bnd
feeding places. Therefore, the floß reflects not otrly
the actual huma! influence büt also the plant fashion

and the plant arangements by man in lhe 1920s and in
the 1950s a{ter the war.

The mosr importanl gmups ot species ol the resi-

denlial areäs and the former border alea are shown in
Fiz.2.

3.3. Floru specifics of the fomvr border area

The area of the former border was investigated for
its diversity of wild-glowing plants. The investigation
shows an amount of 249 species. Most of them belong
to l8 goups with socio-ecological similarities. As
expected, the mosr ftequent goup of plants are ruderal
perennials or species of ruderal mesoxerophytsc gass-
lands, which cover the investigated area (see Fig. 2).

Furthermore, a large amoud of wild-gowing oma-
mentäl plants, mosdy casuals, was found here
(Schmit% f998). They show the important influence
of the neighbouring alotnents. Thus, the most impor-
tant goup fm natue consefiation are species of dry
sward commudties ( 10%), typical for rallway areas or
uban wastelands in the city. They are very seldom
found in other urban land-use types. Neady half of the

species of these goup found in Eastem Berlin gow
along the former border Another goup with a high
species count are üop and garden weeds (10%) $ow-
ing h dch, humid and often disorbed areas. Until



U, Mau@ et dl./bndtcdpe 4ü Uüat Pl i e 46 (2000) 209-215

of biotope stflctules, and the introduction of species

are otrly few examples. In relation to the decrease of
human impact fiom the center to the subwbs a con-
centric zonation exists.

Kunick (1974) divided dle city of Berlin (West) in
four zones characterized by floristic attributes. There
is an increase of neophytes and therophytes ard a

deüease of rare species from the sububs to the centre.

The highest amount of species per square kilometer
can be found in the traßitional zone between centre

and rural arEas where the mosaic ot ]and_us€ rypes is

The investlgated land-use types ale situated in
ilifferent zones. whereas the wastelands of the former
borderline are located in the centre, fhe rcsidential
areas arc located in the inner margin zone, character-

ized by built-up areas as well as green open spaces.

The landscape park are located in the outer marginal

The comparison ol tbe invenrory of plant species

and their time of immi$ation is shown in Fig. 3 and

demonstrates the general characteristic of city vegeta-

tion zones with a decreas€ of indigenous species ftom
the subu$an area to the centre but ar increase of
neophytes.

The high proportion of indigenous species in the
pa*s of Potsdam with 8170 is due to their a8€ and

continuous extensive garilen management which
made it very difficult, e.g. archaeophytes or especially
neophytes to invade the meadows and la\lns. In the

backyads of rhe residential areas of the 20l30s

R6ld.ntl.l e6.! olrh. 20/30.

Iig. 2. Most impoltMt eroups of s(@is oi lh. Esidential ü€s
md üe f@d b@der @a: (a) dry sward comuniti*i (B)

srdsland .olmüiti*, (c) ruddat cotmuniries; (ca) ruderal
p@nnialsi (Cb) ruderal mesamphrtic Srsldds; (CO o<!.ral
shoa-liyed @munitiesj (D) crep ad gard@ w*dsi and (D wnd-
gwins ollrmmr.l plantsi sd (!) orher soups.

today woody plants arc mre on the fomer border
Only in some parts shrubs and pioneer woods like
Black-belTy (R"rrr), Bidch (Betula pennab\, Ash-
leaved Maple (Acer negundo) and Tree of Heaven
(Ailßntkat altßsbna) begtn to invade the area.

The area of $e lormer bordertine represerls in a

special way the rcsettlement and the 'pioneer stage' of
vegetatioq which is indicated by the high amount of
anemochorous spe€ies. Fifty-four percent of the spe-

cies are mainly wind dispersed and thereforc able to
travel long distances and invade new areas. In the total
ßora ol BertiD a much lower perceolage of species js

anemochorous; also, the amount oftherophytes (337,)
in the forner Mer area is elevated.

4. Discussioar anil conclusioDs

4.1. Pecul lritiej ofllora in a rban bnn-use types

The mai, factor detErmining tiving condrlioDs rD

cities is the human impact. Densely built-up areas, loss

100

?80

960
:ao
820

P,rkr 20/30s BordaAftt

FiB. 3. P<ulieioes of ihe flom of Lhe ubd l d-use rypes in
Bdlin ed Potsdam. The cig vegetation zones e aranged by il'e
tine of immiclali@ on (ne ,-dis ad lhe srtbols denole the

rclative @out of sp*ies [%] of indigeooüs sFcie§ (B),
aichaeopbt€s U\) md n@phrts (O).
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indigenous species (477,) and neophytes (237.) dom-
inate as a result of the former agriculture, the former
activity in tenant gardens (garden soil : hortisole).
and the high human influence by care and planting
species. In the area of the former borderline. the

component of indigenous species is lowest because

the areas are young and often disturbed.

A peculiarity of the flora of these tfuee land-use

types are rare and threatened species. As expected,

there is a large number of species in the flora of the

landscape parks (59 sp€cies) endangered or tkeatened
by extinction. But suprisingly a high amount of
species is found in the rcsidential areas of the 20l
30s (49 species) and even on the former borderline (7

species) species are growing which are noted in the

Red List. This is again based on the age of the areas,

the gaden management, and the human influence. The
endangercd species in the baclryards of the 20l30s are

often garden relicts or reiicts of seeds for meadows.

4.2. Value for nature conservanon

For a long time, nature conservarion in cities has

be€n restricted to rclicts of the natural landscape such

as moist regions or woods. However, for a mole
general evaluation of uüän land-use types, nature

conservadon in cities should not onl) tocu. on primary
'natural values' but include other important, more or
less subjective a4uments. All the urban land-use t)?es
reflect the historic artificial landscape as well as the

economic and cultulal changes in €ities. The vegeta-

tion thus represents relicts of historic and botanic
heritage.

Basic arguments for the importance of lhese land-
use types in cir;e§ are r i, the refuge slarus for species

and plant communities which are rarc or endangered

in the rest of the city, (ii) thejr biotope structues being
a potential centre ol dispersal for endängered 'pecie'
or newly natmalized spffieq and (iii) the enrichment
of the biotope mosaic in cities and the creation of
places of recreation for urban rcsidents and adventure

areas for children.
The investigated urban land-use tlpes can be assG.

ciated with main principles of urban nature conserva-

tion defined by Sukopp and Sukopp (1987). These
pdnciples are closely rclat€d to the mairtenance and

development ofbiological diversir, rn cities by grring
answers to the importance of prolecting the investi-

gated areas änd coresponding biotopes. hotecting the

investigated areas means to support these pnnciples.

The tour main principles wbjch reler ro lhe inve+
tigated urban land-use twes are:

I Historical continuiüt biotopes with a long history
of the same kind of management are worthy for
narue conse ation. Historical continuity is one of
rle main cbffaclerisrics of rne landscape parks in

Berlin and Potsdam. The variety and richness of
species are based on the traditional and continuous
historical extensive garden management. As part

ol lhe cisrle.. Ihe palkc of Por\dam are Uned in
the World Heritage List of UNESCO and represent

an important cultural herilage. The bacllards of the

rcsidential areas of the 20l30s aalhere to the same

category of historical continuity. For lhese settle-

ment§. numerous old fruit and park tre€s. old usetul
alld omamental plants as well as the onginal garden

desigr are unique. As a consequence, the backyards

are protected as garden monuments by the law
(LandesdenkrnälamtBerlin, 1995).

Maintenmce of local wti?4,: All places which me

habirars for plänr dnd animal rpecier unconrmon in

the area, especiaily for rare and threatened species

'hould be identified dnd prolecred. Conceming rhic
principle, the investigated areas arc of a high value

for nature conse ation because their species

inventory includes many endangered and raft
species in the city. This includes, e.g. the meadows

and lawns of the parks in Berlin ard Potsdam with
lheir ancient 'g1ass se€d iNaders' of the 19lh

century or the relicts of old park trees and hedges

in the backyards of fie 20l30s. Species of the Red

List are considered as rarc cultivated plants as well.
In the former border area, some species, which are

nomaly very rarc h the inner city zone were found.

Especially in the illner city zone, a sealed area with a

high population density, the enrichment of species

diversity is important. It is a habitat for species

growirg mainly in dry sward communities which are

rare in other üban biotopes.
3. Maintenance of land-ße diwrsiü: one of üe

main objectives of urban nature conservation
sEalegies should be the avoidance of uniformity
when managrng haditional land-use structures or
üeating new open space- The leveling of site
conditions is one of the most important reasons for
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the decline of species (Sukopp, 1994). The ttrce
investigated biotopes are unique in many rcspects
and eDrich the mosaic of üban land-use st$ctures
and biotopes in the city.

4. Urban ecological zoratron: remnants of natural
and semi-natural ecosystems as well as ecosys-
tems which depend on agdcultual or foreshy
m:magement are most easily maintained in the
outei districts. The inner city, where the effects of
urbadzation are more intense, can more easily
support the specialized urban plant and animal
conmünities. Wlereas the landscape parks aJe

situated on the fänge of the city, the residential
areas of the 20l30s ale mainly located in the actual
transition zone between city center and outskifis.
The wastelands of the former border area mnge
from the inner-city zone to the margin. Because of
ihe lack of open space and space where wild plants

can grow, they are of special impo(arce in the

Ackrowledgements

The authors would like to thant Prot H. Sukopp
and Dr U. Starfinger for stimulating discussions and
useful comments.

References

Benken, D., I.nem, G., 1993. Rore Lisl! Fd- ud BBrerp,
fi@en. In: Minisbrium fill Umwell. Naluschurz und
Rauordnüng d.s tod.s Bred.nbug (Eds-), Rot Listc
genih.dete Fm- und Blüt€rynM& Algen u Pilze in t5d
&dd6burg. Un& Verlas, PolsdlD, 216 pp,

Bi,ckd, R., Auhagen, A., Breknm. H., HeiM. K,, Kowdilq l,
Scholz, 1t., Sulopp, tI., Zi1rrl1r.@, F., 1991. Lkle dd
wndvachsend.! Fm- und BlütüpflaM.n wn Bdli! Cüest)-
In: Auhagen,4., Platen, R., Sukopp, H. (lds.), Role Listen dtr
getitudetetr PflaE. u.d rim in BdliD. Schw€rptnl1 Berlin
(W6r. Isd..haftsenMcklug ud Ub*eltfoMhuDs, Son-
ddhei S 6. Berlin, !p. 57 100.

Bnu-B1a.quel, ,., 1964. m@ensoziolo&- G@dzüge der
Vegekrionstun le. Springq, Bülin, Wien, Nw Yod! 865 pp.

Fishü. w., Su*opp, E , 1995. Floa ud vegEtatior histdieha
Pa,*e in der Poßdüer Kultüle&.hafL Schr.-R, <L Deußchm
Ratd lär lsd.spn.8e 66, Bom, pp. 69-76.

Hylardd, N,. 1943. Die Crssmerciikömrblinge scnwedisch{
Parke, Symt Bot. Upsal. T(1), 1-432.

lndesd€Dtdalüt Berlin (Eds.), 1995. Bdi.er Denlona[üte.
Beiträge ru DenkEhAege in Bqlio. Heft 5, Kuhurbuh
V€rlag, Berlin. pp. 3153 3426,

Kl6s. K P,, Pitz, }I,, 1985, Sie.nu.C6 d.r 20€r JanE in Berlin. In:
Scnrift€mihe d* FacnbeEicns L dschaftsent{icHung dEr
TU Berlin 56, pp- 1-280.

KowdiL L, 1988. Zun benscuichetr Einflü8 &i Flüa ud
VegeLtion. Lmd.chaftse wictlurE und Umw.ld@hug 56,

Bedin, pp, I 280.
Kuni.t, s.. 1974 veEnde netr \ob F]trd md vegekrion einer

CrcSstadr ddge$elt m Beispiel votr Bdlin (West), Diss, TU

MaEr U.. 1998. Eistori$h-ökologischer wald.l städliscter
Gehöle. NarushuE ud lindshrtuplanung 30(2), 4&-51.

Pschel, T., 198. Wies6 bd R66 Potsdmü Pels Notülschutz

ud Indschaftsplmug 30(2), 45-47.
Scümiz, S., 1998. Die Flm dEs eheDalisen Gtnzslreifens.

Natur$nutz üd Lmdschatuplänug 30(2), 52-54.
S.to!p, Il., Sulopp, U., 198?. l,idini€n filr do NatNchulz in

Städten ZenLrlewpd§ Inr Miyawald, 4., BoSed€dd, 4.,
Oklda. S.. \rnite. ,. (Eds.). Veg.tation E ology ed Crealion of
Ntr Envnomenrs. Totai Univesity PEss. pp. 34? 355.

Sulopp, rL 1990. Stadtökologier da Beispiel Bdlin. Dielrich
Reiner verlag, Bdlin, 455 pp,

Sukolp, H., 1994. Sta&foehEg ud Stadtötologie in V€rgm-

e.nheit üd G.genw,n. G€o6ot. Koloq. 1 1, 3-16.
Sutopp, H-, 1994. Sladtötologie ütrd Stadtge§dtung. Iü: Lad

wenri Polit. Bildug Bade.-würft. (Ed.). uöde zuranft
/wiscbe0 Wach'tom, Ololosie uod Lndpper Kdle pp 4r '7

U. M!l@ EceilEd ber M.,{ in Geognphy md Botey liom tte
Alben-Ludwig Univdsity itr FEibug iBr She is cure ly
workibg on n€r Ph.D. ar tne Institute of Ecology ar the Techni.ai
Univ€siry B€rlin. The fields of Esreh e the Bidential @s of
the 20s dd 30s in Berlin dd then inlondce f@ urbe natE
cl)l)sfrdon in Berlin, She is also teehing vegetation $i€nce ed
Ceogralhy hfodarion Sysreft (GIS) semi.d at ihe üivdily.
E-mailute.mud@tu-bdün.de

L P6.h.l Eeiyed his Dipl, Biol. dege from the Fße Unive6ity,
Bdlin. Ee rendy finished hjs Ph. D. üesis on the vegelation it
hisrodcal ldd§cape pük at th. T.cbnical Univdity Bdli.. Ee
na wo*en on in Berlü atrd Brandenbürg.
Emailpscjfcf @milsz-u.tu-balin.de

S. Scünit,, Dipl- Biol., rendy tuished he, Pn. D. thesis o, the

flo6 of ditrftnt uöd ldd-use types in lhe fom$ eareh parl oI
Berli! d rhe Techdcal Univesity Bdin. ?Eviouly she studied
biolog, al tn UniEßiti.s of (Gln ed Osmhroak. She rorked
in envircme al education as we[ as in lddscale planning, Eer
sFcial intdesrs e übd ecoloC, and hwe inllMce on
bioroDes in gene.al. E-Dailschmifch@mailw.z.ü-b*1inde


