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Abstract. The development of agroforestry for industrialised countries can be furthered by an
understanding of the history and present functioning of traditional systems. In temperate Europe,
fruit trees were traditionally grown on agricultural land undersown with crops or managed grass-
land (Streuobst). The historical evolution of this agroforestry system has been driven by the
interaction of technical progress, market development and intervention by public authorities.
Streuobst reached its peak in the 1930s, but has since been in continuous decline due to the
development of intensively managed dwarf-tree orchards. However, even today, it still occupies
approximately one million hectares in 11 European countries and has a strong impact on the
European fruit market. The profitability of streuobst is relatively poor due to its low labour
productivity, but it has advantageous ecological and socio-cultural features, particularly in terms
of biological diversity and landscape aesthetics. Accordingly, it finds strong acceptance among
the general public, such that subsidised eradication programs have been abandoned and, in a
number of countries, streuobst is now supported by non-governmental organisations and by state
conservation policies. Modern agroforestry in temperate, industrialised countries should be
oriented towards the creation of similar ecological and socio-cultural benefitsin order to receive
public support as a land-use system.

I ntroduction

Novel agroforestry systems are being developed as an alternative form of land
use in many temperate industrialised countries (e.g. Gold and Hanover, 1987;
Auclair and Cailliez, 1994; Gordon and Newman, 1997). However, relatively
little is known about traditional agroforestry in these countries, although such
information might hold valuable insights for the design and development of
modern alternatives, as demonstrated by the research on Mediterranean
agroforestry (see, for example, Glencross, 1978; Hubert and Allezard, 1987;
Joffre et al., 1988; Poly, 1991; Pinto-Correia, 1993; Dupraz, 1994; Etienne et
al., 1994; Bland and Auclair, 1996; Makhzoumi, 1997; Papanastasis et al.,
1997; Bacharel and Pinto-Correia, in press).

The best known and researched traditional agroforestry systems in the
temperate (as opposed to the Mediterranean and boreal) zone of Europe are
hedgerows and windbreaks. They are still common in many European agri-
cultural landscapes (Hahn-Herse and Béuerle, 1979; Pavlovsky, 1993; Bazin
and Schmutz, 1994; Reif and Richert, 1995; Burel, 1996; Balleux et al., 1997;
Brandt et al., in press) and the ecological interactions among hedgerows and
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the adjacent farmland have been analysed by, for example, Basedow (1987),
Klppers (1992), Bairlein and Sonntag (1994), Schulze and Gersberger (1994)
and Bernacki (1994).

Other traditional agroforestry systems exist, but have been less studied.
Greif (1992) estimates that in Austria, legal regulations permit the pasturing
of about 400,000 hectares of forest, feeding more than 80,000 cattle and
55,000 sheep and goats (von Maydell, 1994). In the Jura mountains of
Switzerland, there are approximately 52,000 hectares of wooded pastures
(Gillet and Gallandat, 1996; Herzog, 1998). In Britain (Brownlow, 1992; 1994)
and Yugoslavia (Djordjevic-Milosevic et al., 1997) forestry is occasionally
integrated with wild boar (Sus scrofa L.) and pig (Sus scrofa domestica)
husbandry.

Another system, which is still widespread throughout western, central and
eastern Europe, is streuobst. It is defined as ‘tall trees of different types and
varieties of fruit, belonging to different age groups, which are dispersed on
cropland, meadows and pastures in arather irregular pattern’ (translated from
Lucke et al., 1992, p. 10). It can be classified, according to Nair (1993), as
‘plantation crops with pastures and animals’ or as a ‘plantation crop
combination’ (if the fruit trees are combined with arable crops). Tree density
varies from about 20 to 100 trees per hectare or more. Fruit tree alleys along
streets are also considered a form of streuobst. Fruit trees in gardens, on the
other hand, are not treated as streuobst. Typically, the standard fruit trees have
logs of length 1.60 to 1.80 meters or more, but half-standard trees occur
as well (1.00 to 1.20 m log length). The most common fruit types are
apple (Malus domestica Borkh.), pear (Pyrus communis L.), plum (Prunus
domestica L.) and mazard cherry (Prunus avium L.). Other fruits which can
be found are sour cherry (Prunus cerasus L.), Persian walnut (Juglans regia
L.), quince (Cydonia oblonga Mill.), peach (Prunus persica (L.) Batsch),
apricot (Prunus armeniaca L.), aimond (Prunus dulcis (Mill.) D. A. Wehb),
mulberry (Morus spp.), sweet chestnut (Castanea sativa Mill.) and common
fig (Ficus sativa L.) (Lucke et al., 1992).

In this paper, the historical development of streuobst is summarised and
its present distribution is estimated. The system is evaluated according to its
ecological, economic and socio-cultural properties. Possible lessons which can
be learned from history and from recent public and scientific discussions about
streuobst are then considered in the context of the design of novel agroforestry
systems for temperate industrialised countries.

Streuobst — history and present distribution

The development of streuobst

The formal development of streuobst began in the 17th century when fruit
production for market started to gain importance and fruit trees were increas-
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ingly planted in the open landscape (K Uister, 1996). Formerly, the majority of
fruit trees had been kept for subsistence in homegardens. However, the new
plantings suffered as a consequence of the wars and epidemics of these times
(particularly the 30 years war 1618-1648), which depopulated and devas-
tated entire landscapes. Among the measures which were later taken by the
authorities to revitalise the landscape were the creation of nurseries and the
publication of regulations which linked permission for citizenship or marriage
with an obligation to plant fruit trees. Laws also made provision for the strict
punishment of anyone damaging fruit trees (Weller, 1994). Extension activi-
ties were intensified during the 18th century, and priests, as well as school
teachers, were asked to promote fruiticulture. In 1752, Frederick Il (the Great)
ordered that: ‘1n each village, a co-operative, well furnished tree nursery must
be installed and run by a man trained in the handling and nursing of trees
and capable of educating the villagers. In these tree nurseries, an adequate
stock of fruit trees must always be available so that, once all gardens have
been planted, the planting can be extended to streets in and near the village.
(.. .) If asurplus of fruit is produced, it is to be sold to the cities’ (translated
from Lucke et al., 1992, p. 22).

The plantings started on sites with particularly favourable conditions, such
as river valleys and south facing slopes, which until then had been reserved
for vines. When wine production was affected by changing climatic condi-
tions and pest attacks (especially by phylloxera Viteus vitifoliae Fitch), many
vineyards were transformed into streuobst interplanted with crops and
vegetables (Weller et al., 1986). In many regions, fruit trees were planted on
roadsides in order to produce some food on this otherwise unproductive land.
They were also planted on arable (mainly community) land (Lucke, 1990;
Lucke et al., 1992; Wawrik, 1992; Weller, 1994).

Large-scale fruit production on farms mainly relied on robust varieties well
adapted to the locality. In the early 19th century, pomological societies started
to collect, describe and evaluate fruit varieties in order to select those of
particular value (see, for example, Kittel, 1895). When the development of
railways made it possible to sell fresh fruit to urban markets on alarger scale,
the need for standardised quality production lead to the increased planting of
selected varieties. Over decades, this process was encouraged by extension
services (Lott, 1993).

The long-term success of streuobst plantings is confirmed by census data
from the beginning of this century. In 1900, the average density of fruit trees
across all agricultural land was 4.8 trees per hectare in the German Empire
of the time; ranging from 1.3 in the province of East Prussia to 15.6 in the
Neckar district (Kaiserliches Statistisches Amt, 1902). Thirteen years later,
the number of trees of the four dominating species (apples, pears, plums,
cherries) had increased by 13.2% (Kaiserliches Statistisches Amt, 1915) and
the system reached its peak between the two world wars (Statistisches
Reichsamt, 1940). At the same time, most silvoarable streuobst was converted
to fruit tree meadows, which were easier to farm, and the development of
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orchards managed exclusively for fruit production began. In 1938, 6.4% of
the apple and pear trees on agricultural land were already in the form of dwarf
trees, pyramids, spindle bushes and trellis (Statistisches Reichsamt, 1940).
The development of orchards led to the desegregation of the agroforestry
system into its components. The replanting of fruit trees increasingly meant
using an orchard system, which no longer allowed for the production of an
understorey crop. Mechanised crop and fodder production, on the other hand,
was also more efficient if not hampered by trees.

This lead to a shift of market-oriented fruit production from streuobst to
intensively managed orchards (Table 1). Governments supported this process
by subsidising the clearing of standard fruit trees. National programs were
combined at the European level and, in 1969, the European Economic
Community decided to support the removal of apple, pear and peach trees.
These measures mainly addressed streuobst, which was no longer considered
profitable (Opitz, 1970), but they also affected intensively managed planta-
tions. From 1970 to 1972, in Germany, 17,239 hectares of plantations were
cleared, of which 37% had been streuobst (Petzold and Hahn, 1973). In
Southern Germany (Baden-Wurttemberg), roughly 15,700 hectares of fruit tree
meadows were destroyed between 1957 and 1982; this corresponds to about
35% of the total area of streuobst in that region (Stadler, 1983). Similar reduc-
tions have taken place in most European countries. In Austria, the number of
fruit trees in streuobst was reduced by 31% between 1968 and 1988
(Eichwalder, 1990). In Switzerland, there was an equivalent reduction from
1951 to 1991 of around 70% (Bundesamt fir Statistik/Eidgendssische
Alkoholverwaltung, 1993).

Streuobst in temperate Europe today

An enquiry regarding the current state of streuobst fruit production was sent
to the national statistical services of 32 European countries located (at |east
partly) in the temperate zone. Only about half of them were able to provide
the data requested, because agricultural statistics focus mostly on intensively
managed orchards. The data which is available (Figure 1) provides a general
overview on the current extent of streuobst. However, figures from different

Table 1. Percentage of fruit trees in Germany in intensively managed orchards, in streuobst
and along roads according to fruit tree censuses between 1934 and 1965. In the 1965 census,
fruit treesin streuobst and along roads were no longer recorded separately. Source: Statistisches
Reichsamt, 1940; Statistisches Bundesamt Wiesbaden, 1954; 1966.

Orchards Streuobst Alleys
1934 0.0 83.3 16.7
1938 3.3 82.1 14.7
1951 8.3 86.1 5.6

1965 345 65.5 n/a
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Figure 1. Streuobst in some temperate European countries: overall surface area covered and share of agricultural land. Source: Pers. comm. of the
countries’ central statistical offices, except for France (Ministére de I’ Agriculture, de la Péche et de I’ Alimentation, 1996), Germany (Rosler, 1995;
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countries cannot be compared directly because of the different years and
collection guidelines they are based on.

In the temperate part of the Scandinavian countries, streuobst has almost
completely disappeared. This is mainly due to the climate, which is rather
unfavourable for fruit production, but also due to the intensification in those
few regions where profitable production is feasible. The latter reason also
applies to the Netherlands, where fruiticulture is concentrated exclusively in
intensively managed orchards.

More toward the south, a belt of streuobst stretches through northern
France, southern Germany and Switzerland to Poland. Amongst the coun-
tries which could provide relevant information, northern Spain and Switzerland
are the countries where streuobst occupies the largest proportion of the
agricultural area. About two thirds of the Swiss streuobst are located below
600 m above sea level, but some areas can be found as high as 1,200 m a.s.l.
(Bundesamt fur Statistik, 1992). The country’s hilly topography limits the
potential for converting meadows with fruit trees into intensively managed
orchards or arable land. This limitation also applies to some extent to northern
Spain and to the French departments Normandy, Lorraine and Alsace, where
streuobst covers up to 4% of the agricultural surface (Ministére de
I’ Agriculture, de la Péche et de I' Alimentation, 1996) and to the German
federal state of Baden-Wurttemberg, which is famous for its streuobst land-
scapes.

It is mostly the silvopastoral form of streuobst which has survived. In
France, only about 15,000 hectares are underplanted with other crops
(mainly in the departments of Normandy and Rhone-Alpes) (Ministére de
I’ Agriculture, de la Péche et de I’ Alimentation, 1996). In the eastern part of
Germany, silvoarable streuobst was re-introduced during the period of
agricultural collectivisation in the former German Democratic Republic. Co-
operative farmers were allowed to farm a small portion of land (generally
0.5 hectares) for their persona profit. Some increased the productivity of
this limited area by combining fruit trees with crops such as potatoes (Solanum
tuberosum L.), turnips (Beta vulgaris L.), oats (Avena sativa L.) and alfalfa
(Medicago sativa L.). This type of streuobst is now only practised occasion-
ally for subsistence. In Poland, where small-scale family farms are still pre-
dominant, fruit trees are frequently underplanted with, for example, vegetables,
strawberries (Fragaria x ananassa Duch.) and other fruit bushes (K. Gafiko,
pers. comm., 1997).

Streuobst — a sustainable form of land use?

Land use is sustainable when — over generations — it supports the natural reg-
ulatory functions of landscapes (biotic, abiotic) while allowing for profitable
economic activities and while providing an environment which enhances the
physical and mental well-being of the people who live in it (Barrett, 1992;
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Herzog and Gotsch, 1998). Therefore, the sustainability of land-use systems
must be judged according to their ecological, economic and socio-cultural
properties (Lefroy et al., 1992). In the following sections, the properties of
streuobst are evaluated according to these three criteria.

Ecological functions

Streuobst is receiving considerable attention from advocats of nature protec-
tion because of its contribution to the conservation of biological diversity.
This diversity can be assessed at three hierarchical levels: (i) genetic diver-
sity, (ii) organismal diversity and (iii) ecological diversity (Heywood and
Baste, 1995).

With respect to genetic diversity, fruit trees in streuobst consist of many
varieties and types. These have often been selected locally by farmers and
are thus adapted to specific site conditions (Marchenay, 1981; Kottrup, 1990;
Heller, 1995). There are an estimated 10,000 varieties of apples and 1,000—
2,000 varieties of plums in the world (Ramming and Cociu, 1990; Way et
al., 1990). In Germany alone, there are about 1,400 varieties of apples and —
altogether — 1,500 varieties of pears, cherries, walnuts and plums (Rosler,
1995). By far the largest proportion of these varieties can be found exclu-
sively in streuobst, whereas commercial production in intensive fruit planta-
tions is based on only a few dozen genotypes (Way et al., 1990).

The genetic diversity in streuobst is, however, decreasing. A case study in
eastern Germany — based on field surveys and an analysis of the past and
present catalogues of tree nurseries — revealed that in the area of investiga-
tion (about 700 km? the number of varieties has dropped by 55% since
the beginning of this century, and that this decrease is likely to continue
(Figure 2). Old varieties are being replaced by new ones, often provided by
nurseries which operate at a regional level, thus local varieties are likely to
disappear (Herzog and Oetmann, 1997). In order to preserve this genetic
material, non-governmental organisations (NGOs) and national and interna-
tional institutions conserve local varieties in gene banks and — more recently
— on farm/in situ (see, for example, Case, 1996; Food and Agriculture
Organisation, 1996; Gass et al., 1996; Schwéarzel and Schwarzel, 1996).

There have been numerous investigations of species’ diversity in streuobst;
Binger and Kdlbach (1995) list 174 publications on the flora and fauna of
this system. In a systematic inventory of streuobst sites in Rhenish Palatinate
(Germany), 2,391 plant and animal species were counted, 408 of which were
rare or threatened with extinction (Simon, 1992). This abundance of species
can be explained by the numerous physical structures and ecological gradi-
ents found in streuobst (dry — moist, shaded — sunny, mown — not mown,
exposed to — protected from wind), which create a variety of ecological niches
and offer a range of habitats for plants and animals with different environ-
mental requirements.

The type (pasture or mowing or both) and frequency of meadow utilisa-
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Figure 2. Evolution of the number and distribution of fruit varieties in streuobst systemsin an
area of about 700 km? south of Leipzig (Germany). Number of varieties of standard fruit trees
of plums, cherries, pears and apples in the past (based on the catalogue of the tree nursery
‘Gartendirektion GmbH Rétha' in 1913/14), present (field survey) and future (current catal ogues
of three tree nurseries). Source: Herzog and Oetmann, 1997 (modified).

tion, as well as fertiliser application, strongly influence the plant associa
tions found at a site. In the pre-alpine zone of Bavaria (Germany), Wiesinger
and Otte (1991) examined 44 streuobst sites covering 48 hectares. They found
atotal of 134 vascular plant species, the number per site varying from 16 to
52. A higher number of species occupied sites which were mown rather than
grazed, and which received no or little fertiliser. If the sites were overgrazed,
the number of plant species decreased and plant associations were dominated
by species which indicate disturbance (e.g. Sellaria media (L.) Vill., Veronica
filiformis S. M.) and soil compaction (e.g. Rumex obtusifolius L., Ranunculus
repens L., Plantago major L.). This was the case on 26.5% of the sites. Similar
results were obtained in Hesse (Germany) by Breunig and Kdnig (1988), who
found 385 species of vascular herbaceous plants on 180 hectares of streuobst.
They concluded that the extensive utilisation of meadows in streuobst is better
for environmental and species protection. Transect studies showed that the
variety of species increases with the availability of light, and decreases with
the intensity of the meadow’s utilisation (Breunig and Konig, 1986).
Streuobst is an important refuge for small mammals (including bats), birds,
reptiles, amphibians and arthropods (Blab, 1993). Mice (Arvicolidae,
Scoridiae), squirrels (Sciurus spp.), badgers (Meles meles L.) and dormice
(Gliridae) feed on the fruits themselves. Predators such as the hedgehog
(Erinaceus spp.), the polecat (Muskla putorius L.), the weasel (Mustela nivalis
L.), the marten (Martes foina Erxl.) and birds of prey such as hawks (Falco
spp.), buzzards (Buteo spp.) and the screech-owl (Athene noctua Scop.) are
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attracted by the insects, birds, snails and mammals present in streuobst
(Wiesinger and Otte, 1991). Streuobst provides habitats for birds such as the
red-backed shrike (Lanius collurio L.), the screech-owl, the wryneck (Jynx
torquilla L.), the red-headed shrike (Lanius senator L.) and the hoopoe (Upupa
epops L.), whose populations are declining, endangered, or even threatened
with extinction (Jedicke, 1997). Woodpeckers, nuthatches and tree creepers
feed on insects in the trees’ wood and bark. Holes or crevices in older trees
provide nesting opportunities for birds that nest in caves (Mader, 1982; Ullrich,
1987; Zwygart, 1989). In addition, frogs, toads, lizards, slow worms and —
occasionally — salamanders and snakes (adders) have been observed
(Wiesinger and Otte, 1991).

Funke et al. (1986) found that in streuobst, the overall biomass of arthro-
pods was 2.5-7.0 times higher than in nearby forest ecosystems. They sug-
gested this was due to the abundance of easily decomposing biomass, the close
interaction between consumers and producers in a small area and the lower
tree density than in forests, leading to a greater variety of ecological niches.
Different horizontal layers (soil, moss, herbal and several tree layers) host dif-
ferent species. Recently, for example, three new species of insects (Sciaridae)
have been discovered in streuobst in Germany (Rudzinski, 1992; Rudzinski
and Drissner, 1992). Mader (1982) found that the number of species of ground
beetles (Carabidae) and of spiders (Arachnidae) in streuobst was between two
and three times the number found in intensively managed orchards. There, a
single species dominated, accounting for three quarters of the total number
of individuals. That this was not the case in streuobst indicates intact
biological regulation mechanisms.

Farmers actively encourage species diversity by providing nesting oppor-
tunities for titmice (Parus spp.), which feed on the fruit pest the codling moth
(Cydia pomonella L.). In addition, they often mix streuobst with apiculture,
with benefits for both fruit and honey production. The mixture of tree species
and varieties, which flower at different periods, increases the availability of
nectar and pollen over time, and the bees (Apis mellifera L.) are not affected
by pesticides, as is often the case in intensively managed orchards.

At the landscape level, streuobst links agriculture to nature protection
because it provides habitats which have become scarce, and because of its
favourable abiotic features. The mosaic structure of agrarian landscapes
reached its maximum diversity in the middle ages and changed only slowly
until the 19th century. Industrialisation, land improvement and modern
agriculture then initiated a decline in landscape diversity, a process which is
still continuing today (Bastian and Schreiber, 1994; Jacomet and Schibler,
1996). Streuobst has resisted change better than most of the other elements
of the landscape mosaic which provided the ecological infrastructure for plant
and animal species adapted to compartmentalised agricultural landscapes. With
respect to abiotic landscape regulatory functions, the combination of trees and
permanent pasture is very resistant to erosion. This is particularly important
in highlands, where streuobst is still relatively widespread. Reduced erosion
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also reduces the eutrophication of surface waters, and streuobst thus con-
tributes to the protection of water resources. At the same time, the trees
provide shelter for grazing animals through buffered temperatures (reduced
extremes), reduced wind speed and comparatively high relative air humidity
compared to open agricultural land (Danzeisen, 1992; Baldy et al., 1993;
Eckert 1995).

Economic importance

The economic impact of streuobst is often underrated. In 1981-86, for
example, an average 74.3% of the fruits harvested in Germany came from
streuobst and from fruit trees in gardens (Maag, 1992). The streuobst harvest
varies considerably from year to year, whereas the yield from plantations is
more stable (Figure 3). The yield of apples from streuobst is negatively
correlated with the market price for cider apples and for dessert apples,
indicating the dependence of the European fruit market on this traditional
agroforestry system (Rosler, 1996a).

In Germany, about half of the fruit produced in streuobst systems is for
household consumption. The other half is sold, either for direct consumption
(10-15%) or for the production of juice (20-30%) or spirits (5%). Every year,
5-10% of the fruits are not harvested and are left to rot (Rosler, 1996a).
Although only a small portion of the harvest reaches the high value market
for fresh consumption, the overall monetary value of the apple harvest from
streuobst exceeds the value of apples from plantations (Weller, 1996).
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Figure 3. Apples harvested from streuobst and from intensively managed orchards in Western
Germany (million tons from 1980 to 1995). Redrawn from JanfRen (1993) and Rosler (1996a).
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Despite its strong impact on the fruit market, the role of streuobst in the
farming economy has been little studied. Assessments of the profitability of
cider production in Germany and Switzerland have suggested annual |osses
of ECU 0-55 (USD 0-60) per tree (Berger and Roth, 1994; Hitz and Locher,
1996; Rosler, 1996b; Schnieders, 1997). Thisis mainly due to the low labour
productivity when compared to intensive orchard fruit production (Dabbert,
1994). Generalised assessments are, however, not possible, because the
management of the system (tree type and density, meadow or crop manage-
ment) is highly variable, and because profitability depends on the local
economic conditions of different countries (especially labour costs and sub-
sidies).

The fact that streuobst is still an important form of land use in the hilly
parts of temperate Europe indicates that, under such conditions, it has com-
parative advantages over other land-use types. Streuobst integrates well into
medium-size family farms with cattle and crop production, if the fruit-picking
season is between the labour intensive planting and harvesting seasons, and
if family members are available to help with the harvest.

Socio-cultural properties

The landscape not only fulfils ecological and economic functions, but also
provides socio-cultural services essential for human well-being (e.g. Wohlwill,
1976; Abt, 1984; Spitzer, 1988). Streuobst has particular value in terms of
landscape aesthetics, recreation and regional identity.

Lucke et al. (1992) state that the visual quality of most traditional European
agricultural landscapes is due to harmonious contrasts between landscape
elements, i.e. darker forest, structured arable fields and green meadows, inter-
spersed with small woods, hedgerows, etc. Fruit trees are part of this ensemble,
linking landscape elements, but also contrasting with them (Weller et al.,
1986). They are often grouped around settlements, thereby connecting them
to the open agricultural land. Due to their size, trees provide a contrast to
low level agricultural crops, and serve as land marks for orientation. As
patches, rows, scattered individuals and even as single trees, streuobst can
enhance or counterbal ance the local topography. Experiments have shown that
‘the landscapes most preferred internationally are characterised by moderate
to high depth or openness, relatively smooth or uniform-length grassy ground
surfaces, and scattered trees or tree-clumps' (Porteous, 1996, p. 27). Thisis
adescription of an East African savannah, where Homo sapiens is thought to
have originated. From an evolutionary perspective it is suggested that human
beings experience pleasure in landscapes which satisfy their biological needs
(Herrwagen and Orians, 1993; Appleton, 1996). Both hunters and hunted
(animals, as well as early man) prefer landscapes which provide the possi-
bility of seeing without being seen. Streucbst provides a good balance between
view and refuge and this could underlie even modern man’s preference for
this kind of landscape.
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With their varying shapes and sizes, and the different blossom, leaf and
fruit colours, fruit trees bring variety and diversity to the scenery — in space
as well as time. Even in winter, diversity is provided by the various, often
bizarre, forms of the leafless branches, and by the individual overall shape of
each tree. In many regions, the blossom of fruit trees is both highly regarded
and considered a symbol of spring. These aesthetic properties are one of the
main reasons why the replacement of streuobst by intensively managed
orchards is often rejected by the non-farmer population (Jacob et al., 1986).
This is reinforced by the fact that many such trees play a role in myths and
traditional customs (Haerkoétter and Haerkotter, 1989).

The aesthetic qualities of streuobst enhance the attractiveness of landscapes
for recreation. The animals often associated with this system are an additional
asset. In southern Germany, a particularly relevant form of recreation is
hobby fruit production (Weller et al., 1986; Weller, 1994). Streuobst is most
appropriate for this, since intensively managed orchards require more regular
and professional care. Numerous small parcels of streuobst are owned or
rented by city dwellers seeking recreation through physical work in the open.
Parents want their children to establish a close relationship with nature and
to experience the production of a natural and healthy food product.

The socio-cultural importance of streuobst can often exceed its economic
importance. The economy of Basel-Land (Switzerland), for example, is based
on industry, trade, services and the public sector. Only 2% of employment is
in agriculture which contributes less than 1% to the economic output of the
region (Lienin et al., 1994). Nevertheless, when this region presents itself to
the outside world, streuobst is always featured, be it in government informa-
tion leaflets or on the welcome signs at the border of the district. Both show
a stylistic coat of arms and a tree with red fruit. The actual raison d’ étre of
streuobst in this modern, industrialised society, where 98% of the population
have no economic interest in agriculture, is the need for identification with
the native place (Herzog, 1994).

Discussion and conclusions

Streuobst is a traditional European agroforestry system which is fairly wide-
spread in the continent’s temperate part and which has a considerable, though
largely unrecognised, impact on the European fruit market. Until the 1950s,
both silvo-arable and silvopastoral forms existed; today the silvopastoral type
dominates.

Despite its advantageous ecological and socio-cultural features, streuobst
is not a sustainable form of land use given the present economic environ-
ment in most European countries. Its comparatively low labour productivity
leads to an insufficient operational efficiency when compared to monocrop-
ping of fruit, arable or fodder crops. However, this judgement must be
qualified. The public goods provided by streuobst increase its social efficiency,
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which is more relevant than private economic efficiency in evaluating the
sustainability of land-use systems (Barbier, 1990). This concept has gained
increasing recognition during the last decade (although it is not formalised in
the terminology of the sustainability debate). NGOs, as well as the public
authorities of a number of European countries, now aim to protect remaining
areas of streuobst, based on the general perception that it is an indispensable
part of cultural landscapes and provides valuable ecological services. NGOs
label products from streuobst (e.g. apple juice) as particularly environmen-
tally friendly and healthy, in order to justify a higher product price and thus
increase the profitability of the system (Rosler, 1996b; Schnieders, 1997). The
public authorities have adopted a protection policy which contrasts with the
subsidised eradication programs of the 1960s and 1970s. In a number of
Federal States of Germany, for example, streuobst has the legal status of a
nature protection zone. Even the owner is not allowd to convert it to other
forms of land use without permission from the local nature protection agency.
In addition, subsidies have become available for maintenance and replanting
in programs based on EEC regulation 2078/92.

This examination of streuobst has three lessons for the development of
novel European agroforestry systems: (i) agroforestry provides environmental
services, namely biodiversity; (ii) in order to expand, agroforestry needs
marketing opportunities and support from the authorities; (iii) public support,
based on the recognition of environmental and socio-cultural benefits, can
further the spread of an agroforestry system.

Environmental benefits which can be obtained from agroforestry are a
major argument for its development and implementation (see e.g. Carruthers,
1990; Herzog, 1997). Experimental results (e.g. Peng et al., 1993; McAdam
et a., 1997) have not yet delivered sufficient data to support this argument.
Thisis mainly due to the small size of trees in recently established trials, and
to comparatively small experimental plots. Investigations of the flora and
fauna of fully developed streuobst systems confirm that the habitats associ-
ated with the presence of trees in agricultural landscapes lead to an increase
in the abundance and number of wild plant and animal species. To some extent,
this can be expected of novel agroforestry systems aswell, even if their design
(species and arrangement of trees) differs from the one of streuobst.

The history of streuobst demonstrates the impact governments and author-
ities have on the propagation of agroforestry. For centuries, the planting of
fruit trees on agricultural land has been strongly encouraged by extension
and favourable regulations. The breakthrough was then triggered by expanding
marketing opportunities for fruit. Both policy support and marketing oppor-
tunities are needed to again make agroforestry a widespread |and-use system.
Dupraz and Newman (1997) argue that the production of high-quality hard-
woods is a promising marketing opportunity for modern agroforestry in
Europe. However, as they point out, only trees planted in a forestry scheme
receive public financial support. The second condition for the spread of agro-
forestry is thus not fulfilled. At present, agroforestry is not generally seen as
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aviable option and must first be moved into the mainstream of the debate on
European agricultural policy (Sibbald, 1997).

If the primary opportunity for developing temperate agroforestry in
industrialised countries is in the area of ecology and environmental protec-
tion (Nair, 1994), the systems must be designed to fulfil these requirements.
They will then find similar public support to that received by streuobst.
Experience with tropical agroforestry shows that the management of inter-
cropped systems can be rather intensive, requiring considerable intervention.
Inindustrialised countries, where labour is comparatively expensive, this may
even lead to an increased input of pesticides and fertiliser in order to master
undesirable tree-crop interactions. This would counteract the claim of agro-
forestry to be particularly environmentally friendly and should thus be
avoided. Synergies should be sought between agroforestry and the well estab-
lished techniques of organic (or ecological) agriculture, i.e. production systems
which do without agrochemicals and which are officially recognised, con-
trolled and certified by the International Federation of Organic Agriculture
Movements (IFOAM, 1997) and/or by the European Union (EEC regulation
2092/91). Organic farming in Europe has expanded exponentially during the
last decade and in 1997 was practised on about 80,000 holdings covering
nearly two million hectares (Lampkin, 1997). Agroforestry can increase the
environmental benefits of organic agriculture at the landscape scale by incor-
porating new habitats for wildlife. Organic agriculture, on the other hand,
stands for the low input production of healthy foods. The example of streuobst
shows that an agroforestry system can find public support if both features
(environmental services, quality products) are present.
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