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scapes, forests as well as trees arate scatteredyéstreuin German) on ag-

I n temperate agricultural land-ate Europe. It consists of fruit-trees that
shrubs outside forests are indispenricultural land, as also expressed in Spai

sable for maintaining the equilibrium by the termarboles en diseminaddhe
between the landscape’s productivé&rench and the English terrpsés ver-
and ecosystem regulation functionsgersand “fruit-tree meadows” basicall
The amount, type and arrangement aflesignate the same system, but are
woody perennials on farmland dependtricted to fruit-trees on grassland. T
mainly on the farmers’ decisions. Buttrees, however, can also be underplan

other social groups and the authoritiesvith arable crops. This was comman
intervene as well, because trees havaractice until the early twentieth cen-

always attracted public attention. tury. Today, Streuobstmost frequently
In the twentieth century, trees haveoccurs on grassland.

been increasingly removed from Euro- Typically Streuobstconsists of com-

pean agricultural landscapes, mainlynon fruit-trees with densities of 20 t|

because of agricultural mechanization100 trees per hectare. Rows of fruit-trees
land reallocations and the increasinglong streets are also considered a fgrm

specialization of farming enterprisesof Streuobst Fruit-trees in home gart

In recent years, however, enhancedens, on the other hand, are not, nor
awareness of the functions of trees imtensively managed orchards consi

agricultural landscapes has provokeihg of trees managed exclusively for

efforts to conserve them. fruit production.

In temperate Europe trees and shrubsThe history ofSreuobststarted in the
in agricultural landscapes occur in asixteenth century, when fruit-trees we
variety of systems including wind- increasingly planted outside home gé
breaks, rows of timber-producing treeslens on open agricultural land. At th

(e.g. poplar), trees that produce nontime, market production started to gal

wood forest products such as nut-treesnportance and fruit was increasing
on agricultural lands (both croplandsprocessed into products that could
and grazing lands) and small blocks o§tored, such as cider, must, dried frui
natural forest retained on farmlandsfruit purée, preserved fruit in syrup an
This article focuses on three of the moswvalnut oil, to name only a few. The mal
prominent systemsStreuobst(fruit- ket demand increased further in the nin
trees scattered on agricultural land)teenth century when the developme
hedgerows and riparian buffers. The aref railways made it possible to sell fres
ticle briefly describes the systems, sumfruit on a larger scale in urban marke
marizes their history and discusses theBubsistence fruit production has alwa
major environmental, socio-culturalbeen important as well, particularly i
and economic functions. Togethertimes of war. In Germany, the last larg
they help preserve the ecological balscale planting activities oStreuobst

ance of the landscape, mitigating thdruit-trees took place during and afte

loss of biodiversity and the pollution the Second World War, when the mark
of ground and surface water caused bgrovision of fresh fruit was insufficien

industrialized farming methods. (Weller et al, 1986).
Market forces and subsistence produ
STREUOBST tion only partly explain the success

Streuobstis the most prominent tradi- Streuobst The political authorities supt

tional agroforestry system in temperjorted its development from the begi
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FIGURE 1

Landscape in northwestern
Switzerland in the eighteenth
century, with fruit-trees scattered
around the village and on the
hillsides (drawing by Emmanuel
Biichel) ...

...and atthe end of the
twentieth century (photo),
with hillsides still devoted to
Streuobst
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ning. For example, decrees and regula-
tions linked permission for citizenship
or marriage to the obligation to plant|a
certain number of fruit-trees or mandated
the installation of tree nurseries in the
villages to provide planting material fq
farmers.

In 1752, Frederick Il (the Great) ordered
that: “In each village, a cooperative
well-furnished tree nursery must be in-
stalled and run by a man trained in the
handling and nursing of trees and ca

=

(translated from Lucke, Silbereisen and
Herzberger, 1992). Intellectuals su
ported Streuobstas well, forming what
would be considered today non-govern-
mental organizations (NGOSs). In the
early nineteenth century, priests, medi-
cal doctors, chemists and teachers gath-
ered in pomological societie
(pomology being the science of the
growing, storing, processing and mdr-
keting of fruits) and collected, described
and evaluated the numerous existi
fruit varieties in order to promote those
of particular value (Lott, 1993).
Streuobstreached its height in th
middle of the twentieth century, when
intensive fruit production system
based on dwarf trees began to replac
Today, most European table fruit stems
from intensively managed orchards.
Again, this development can be ex-
plained by the interaction of market
forces and government interventiop.
National governments and the Eurp-
pean Union (EU) subsidized the remowval
of Streuobstpple, pear and peach tregs
because the system was no longer
considered profitable. In Bade
Wirttemberg, Germany, for exampl



the number ofstreuobsffruit-trees was often on earth banks (in northern Gersedimentation of water bodies from sgi
reduced from 24 million to 11 million many, for example) or on stone walls (irerosion on adjacent agricultural lands.

between 1951 and 1990 (Statistischesalcareous hilly and mountainous re-
Bundesamt Wiesbaden, 1954; Maaggions). They serve as natural fencesEENVIRONMENTAL FUNCTIONS OF
1992). often between pastures and arabl€REES IN AGRICULTURAL
Today, 11 European countries havdields, and at the same time yield timbet ANDSCAPES
about 1 million hectares ddtreuobst and non-timber tree products such adlodern, industrialized agricultur
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(Herzog, 1998). A belt ofStreuobst fuelwood, small fruits, fodder and herbsproduction in Europe has boosted fopd
stretches through northern Francefor traditional medicine. security, but to a great extent it has done
southern Germany and Switzerland to The earliest written documents onso at the expense of the environment.

Poland (Figure 1). The share of the agrihredgerows date from Roman times. Fofhe main environmental problems
cultural area planted witBtreuobstis example, Caesar reported @e Bello tributable to modern agriculture are t
particularly high in hilly areas, where Gallico) that the farmers on the lowerloss of biological diversity and the po
the topography limits the potential ofRhine had established living fencedution of ground and surface water
more intensive forms of land use. Inconsisting of trees and thorny shrubgrees help mitigate these problems.
northern Spain, in the French departwhich were cut and shaped in order to

ments of Normandy, Lorraine and Alsaceinterweave the branches and creatBiodiversity

in the German federal state of Baden*walls which often provided such The potential of trees to enhance bi
Wirttemberg and in parts of Switzerlandstrong protection that it was impossi-logical diversity in agricultural area
Streuobstovers up to 5.4 percent of theble either to walk or see through themtan be explained by the numero
agricultural surface (Herzog, 1998). Un{translated from Speier, 1997). Hedgephysical gradients (for example, dry
fortunately, statistics on extent ofrow planting was intensified in the latemoist, shaded/sunny) that occur wh
Streuobsbr other systems of trees in agMiddle Ages, when in many places therdrees and annual plants are interspers
ricultural landscapes are not availablevas a shortage of wood because oA variety of ecological niches is cre
for many European countries. Similarly,overexploitation of the forests. Hedge-ated which offers a range of habitats f
national statistics on trends in coverageows provided wood and replacedplants and animals with different env

are generally lacking. wooden fences. Their planting peakedonmental requirements.

in the eighteenth century and then The biodiversity harboured by th
HEDGEROWS AND RIPARIAN started to decline. The reduction beStreuobst system has been widel
BUFFERS came particularly marked in the seconchoted, with emphasis on the frequen

Hedgerows and riparian buffers are linhalf of the twentieth century as a resulbf endangered species (cf. Biinger a
ear structures. Hedgerows are rows aff reallocations of agricultural hold- Kélbach, 1995).

shrubs or bushes forming a hedge, somaigs to create larger field plots. Bazin Funkeet al. (1986) found that, as
times with a central row of trees. Theyand Schmutz (1994) have estimatedonsequence of the abundance of ¢
are often coppiced. Riparian buffers ar¢hat since 1960, 40 to 80 percent of thdy decomposing biomass and the clo
small strips of forest trees located alonguropean hedgerows have disappearedteraction of biomass producers a
streams or rivers. or degenerated through lack of mainteeonsumers in a small area, the over

Traditional “hedgerow landscapes’nance. In France, for example, the totdbiomass of arthropods fBtreuobstvas

are seen in Europe’s coastal areas andliength of hedgerows was reduced fron2.7 to 7 times higher than in nearby fo
hilly and lower mountain regions. Ex-about 1.2 to 0.6 million km between theest ecosystems.

amples are thbocagesn Brittany and late 1960s and 1980. The type and frequency of meado
Normandy in France, the hedgerows in Whereas hedgerows are often planteditilization (pasture or mowing or both
southern and central England and Ireriparian buffers are often remnants ofind application of fertilizer strongly

land, theKnicks and Wallheckenin former river plain forests with willows influence the plant associations found

Schleswig-Holstein and Westphalia in(Salix sp.), alder Alnus glutinospand at a site. The diversity of herbaceo
Germany. Originally, hedgerows werea variety of hardwood tree$raxinus species increases with light availab
planted in order to separate individuakxcelsior Ulmussp.,Acersp.,Quercus ity andis greater if the site is mown rath
agricultural fields and/or possessionstobur). Riparian forests protect againsthan grazed. It decreases with the inte
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become scarce in European agriculturalation (Herzog and Oetmann, 1997). eastern Germany is shown in Figure

refuge for small mammals (includingrepresent an ecotone, or a transitionalcterized by large field plots and inte

peckers, nuthatches (e.§itta euro- fallen woody matter. Hedgerows andmal populations).

paeg and treecreepers (e.Gerthia riparian buffers are a major habitat for

brachydactyla Certhia familiarig feed birds and invertebrates. The inverteSoil conservation and water quality
on insects in the trees’ wood and barkbrates contribute to the stability of theWater pollution mainly results from so

in caves. herbivorous insects, leading to buildupground and surface water). Preventi

local farmers have traditionally differedtors. Later, the parasites contribute tang the landscape structure — a co
regionally. Sreuobst sites normally the control of aphids on the nearbybined approach being the best soluti

trees, chosen by farmers for their differGerstberger, 1994). landscape elements such as hedger

fruit. The preservation of fruit-tree va-and Streuobstsites, allowing for an scapes while requiring only relativel

%7 Hedgerows

s ‘++‘ Tree rows and alleys
Riparian buffers
[#7 Streuobst
Il Small woods, bushes
-~ Rivers
. F Major roads
I Water
Grassland
Forest

FIGURE 2 [] Arable land
|
0

Ecological network around
two villages in the Torgau
District, western Saxony,

Germany, consisting of
Streuobst sites, fruit-tree

Settlements
1 2 km

Source: Digital biotope map of the Saxony Agency for Environment
rows, hedgerows and and Geology (SLUG), Dresden.

riparian buffers
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sity of the meadow’s utilization rieties inStreuobssystems creates use-exchange of individuals between
(Breunig and Konig, 1988). ful synergies between the conservatiopopulations, preventing isolation and
Streuobstprovides habitats that haveof genetic material and nature consergenetic degradation. An example from
2

landscapes. The system is an importantHedgerows and riparian buffers eacleven in this landscape, which is char-

Holes or crevices in older trees providedjacent agro-ecosystems. In earlparticles (in surface water), leached
nesting opportunities for birds that nesspring, hedgerows provide fodder foragrochemicals and excess fertilizers (i

Streuobssystems have a large amounbf their populations, which in turn leadsof erosion and leaching is thus a prigr-
of intraspecies as well as interspeciet rapid increases in the populations ofity. It can be achieved by adapting the
variability. Fruit varieties selected byentomophagous parasites and predaultivation techniques and by modify

consist of several varieties and types adgricultural crops (Schulze and(Haycock and Muscutt, 1995). Linea

ent pollination characteristics, differ- Hedgerows and riparian buffers are noand buffer strips are the most powerful
ent times of maturity so the harvest willonly valuable habitats but also corri-tools of landscape planners becayse
be spread over time and different utili-dors for the movement of birds andthey have the potential to control the
zation and storage properties of thénsects. They link forests, small woodsluxes of matter and energy in land

bats), reptiles and amphibians. It rezone between vegetation types, knowsive agricultural management, hedge-
ceives particular attention, however, foto harbour a rich assemblage of specie®ws, riparian buffers and tree rows
its potential to host birds, including (Risser, 1990). Riparian strips also conprovide at least a fragmentary netwofk
numerous species whose populationsibute to fish habitats, providing shadeof biotopes (regions uniform in envi
are declining or endangered. Woodand the shelter offered by roots andonmental conditions and plant and ani-
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Winter
landscape in
northwestern
Switzerland
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limited surface. Investigations at thesubsoil. For example, a 19-fold decreaseary according to the culture), an
catchment level have shown that lineain nitrate concentration has been obvisual aspects are often a major fac
structures of perennial vegetation disserved in groundwater passing undedriving landscape change. The visu
tributed across agricultural areas in denshelterbelts in Poland (Ryszkowski,quality of most traditional agricultura
sities adapted to the local conditions992). landscapes in temperate Europe is
and agricultural practices contribute to Similar mechanisms are at work inlated to the harmonious contrast of
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improved water quality (Mander, riparian buffers maintained betweerensemble of landscape elements inclyd-

Kuusemets and Ivask, 1995; Vougitt farmland and surface waters to mitigaténg closed forest, structured arab)
al., 1995). negative impacts of agricultural man-fields and green meadows, interspers

Hedgerows have been planted as windrxgement. Riparian buffers prevent soilith small woods, hedgerows, etc. Fru
breaks in regions vulnerable to winderoded from adjacent land from washtrees, which are often grouped arou
erosion, such as the loess plains dhginto rivers or streams, where it wouldsettlements, connect them to the op

France and eastern Germany and thelt up the aquatic system. A buffer zonegricultural land. As patches, rows, scat-

sand dunes of the coast of northern Derconsisting of a stepped structure with @ered individuals and even single treg
mark. Windbreaks protect pasturingherbaceous strip adjacent to a strip obtreuobstcan enhance the local topo
animals not only from wind, but alsoshrubs and bushes, followed by a foresaphy. With the differing shapes, siz¢
from excessive temperatures. In Denstrip next to the river or lake shore, reand colours of blossoms, leaves a
mark, planting of hedgerows was foundains nutrients (nitrogen and potassiumfruits, fruit-trees enrich the scenery
not only to help prevent erosion, butand pesticides from polluted overlandvariety and diversity in space as well
also to help improve the microclimaticand subsurface water. The tree strip alstime.

conditions. Comparative studies sugfilters air polluted with agrochemicals Trees have always had an importg
gested that effectively spaced hedgeand reduces the growth of aquatic plantole in myths and customs. In ancie
could contribute to an average annuddy shading their environment (Mandersocieties, trees were symbols of fert
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increase of 5 percent in the yield of aget al, 1997). ity and well-being. Among the fruit
ricultural crops (Bazin, 1994). trees, cherry and apple trees have p
Hedgerows and shelterbelts rooSOCIO-CULTURAL FUNCTIONS ticularly often been associated wi

h

deeper than annual crops and havEhe landscape’s socio-cultural servicemyths, beliefs and customs. In many
higher evapotranspiration. As a conseare beneficial for human well-being.regions, the blossom of fruit-trees is|a
guence, they function as “ecologicalScenic values, recreation and regionaymbol of spring. Today, images of trees
water pumps” (Ryszkowski, 1992) anddentity are closely linked. Landscapesare often used in the marketing of prod-
at the same time intercept nutrients corare perceived as pleasant if they aracts that are supposed to be particularly

tained in lateral flows of water in thestructured in certain patterns (which mayenvironment friendly. In a political con
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text, they symbolize the green or alterStreuobstproducts are sold at a highedishment of hedgerows and forest
native movements. The particular aesprice than products from intensiveriparian buffers is subsidized by agro-
thetic role of trees in landscapes waagriculture. They are labelled as parenvironmental programmes which are
recently underlined in a cultural eventticularly environmentally friendly and based on EU regulation EEC 2078/92,
in which the famous artist Christohealthy, and increasing numbers of conen agricultural production methods
wrapped 178 trees with polyester insumers are ready to spend extra monegompatible with the requirements for
northern Switzerland. The “Wrappedfor this kind of food. The higher pricesprotection of the environment and mai
trees” event, linked to an arts exposiare an incentive for farmers not only tadenance of the countryside. The impl
tion on “The magic of trees” and to theharvest the fruit, but also to maintainmentation and effect of those pr
presentation of the nature protectiorthe Streuobsttrees and with them thegrammes varies strongly betwe
activities of several NGOs, was highlyentire system. member countries, however.
publicized in the international press and Qiu and Prato (1998) have estimated A general, underlying problem rests
attracted tens of thousands of visitorsthe potential financial benefits of ripar-in the fact that the presence of trees [on
ian buffers in terms of cost savings relafarmland may change the legal status
ECONOMIC FUNCTIONS tive to achieving water quality objec-of the land, bringing it into the domai
The reasons for the observed reductiofives by other measures. Many vitalof forestry and nature protection laws.
in the number of trees in European agrienvironmental and socio-cultural ben-These laws often restrict the farme
cultural landscapes in recent decadegfits, however, cannot be monetizedpptions. Knowing thatStreuobstor
have mainly been economic. Above alland these would have to be taken intbedgerows cannot be removed once
the trees have been removed to increagecount in order to judge what Barbiethey are established, farmers may pe
the efficiency of mechanized agricul—(1990) calls the “social efficiency” of reluctant to install them or may even

ture. Streuobstis not generally seen asthe system. remove some of them before laws that
a profitable branch of farming activi- protect them come into force.

ties (Herzog, 1998). Nevertheless, apfHE FUTURE OF TREES The future of European agricultural
ples fromStreuobstfor example, have IN AGRICULTURAL LANDSCAPES landscapes is closely linked to the fgte
a considerable impact on the EuropeaiN EUROPE of its trees. Only a “landscape approagh”

fruit market (Rosler, 1996). The fact thatRecognition of the importance of thecan lead to coherence between agricul-
Streuobstis still quite popular in hilly services provided by trees has led, sindéral, forest and environmental policigs
areas indicates that in certain environthe 1970s, to endeavours to stop the réEuropean Union DG VI, 1998),
ments it has comparative advantagesoval ofStreuobstind hedgerows from Streuobsthedgerows and riparian buff-
over other types of land use. It integrateagricultural landscapes, to conservaers can contribute to mitigating the pal-
well with cattle and crop production ontion of the remaining sites and even tdution of ground and surface water and
medium-sized family farms, if the fruit- replanting. This movement was initi-the reduction of biological diversity,
picking season is between the labourated by proponents of nature protectiodhey are valuable tools for maintair
intensive planting and harvesting seaand has induced policy changes. In Geiing ecological balance. In addition {
sons and if family members are availablenany, for example, the policy of thethe traditional systems discussed here,
to help with the harvest. 1960s which subsidized the removal othe development of novel agroforestry
In Germany,Streuobstis an example Streuobsthas been reversed. Todaysystems combining hardwood trees for
of successful cooperation between naStreuobstis protected in five of the 16 timber production with arable crops or
ture protection and agriculture. Pursufederal Lander, and most of them hav@rassland (Dupraz and Newman, 1997)
ing a “protection through utilization” implemented specific programmes towill provide new approaches for the in
approach, numerous environmentasupport the management Streuobst tegration of trees in farming systems |in
NGOs have allied themselves with farmsystems. Similar programmes exist fotemperate, industrialized countries.
ers and developed alternative markethedgerows and riparian buffers (e.g.
ing systems forStreuobstproducts. Schulze and Gerstberger, 1994). In
There are about 90 initiatives that orfrance, up to 1 500 km of hedgerows
ganize production and marketing,are planted every year (Schmutz, 1994).
mainly of must and cider (Lobitz, 1997).In most European countries, the estab-
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control of diffuse pollution.Landscape
and Urban Planning 31: 313-321.
Herzog, F. 1998. Streuobst: a traditional
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von Streuobstwiesen: Modellstud
dargestellt am Beispiel der Gemeinde B
Boll. Bad Boll, Germany, City of Bad Boll
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