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Ed i to r i a l  

Forest ecosystem development on degraded 
and reclaimed sites 

J. Fanta  ,,b 

Dept. of Physical Geography and Soil Science, University of Amsterdam, Netherlands 
b DLO Institute for Forestry and Nature Research, Wageningen, Netherlands 

Forests are irreplaceable as stabilizing elements in landscapes degraded by 
grazing, mining, severe acid deposition and other anthropogenic activities. Af- 
forestation has been and still is one of the most usual measures applied in land 
reclamation in these degraded areas. 

Forest development on degraded and reclaimed sites is a difficult problem for 
present-day forestry. The application of conventional silvicultural measures is 
limited and in many cases impossible because of the specific site and vegetation 
conditions and phenomena such as destabilized artificial relief, undeveloped raw 
soil substratum or absence of soil, absence of a proper hydrological regime, 
chemically altered soils, absence of soil biota, etc. Under such circumstances, 
technical measures are often necessary (although they often prove insufficient as 
well) to establish new forests and to ensure their survival and stabilizing function 
in degraded landscapes. 

Until recently, the processes of the spontaneous development of forest ecosys- 
tems on degraded and reclaimed sites have not received adequate attention from 
researchers, although the knowledge of these processes is necessary for functional 
landscape reclamation, forestry and nature conservation. In recent reclamation 
plans, however, more attention has been given to ecological criteria. Hence, 
knowledge of the spontaneous processes in forests on these sites is becoming ever 
more important. 

The workshop "Forest ecosystems development on degraded and reclaimed 
sites", organized by the IUFRO working group "Forest dynamics" (2-4 September 
1992) in the framework of the Centennial IUFRO Congress in Berlin, Germany, 
explored this difficult problem. The workshop focused especially on the "Black 
Triangle", the area straddling the borders of Saxony, Bohemia and Silesia, with its 
very topical problems of extensive forest decline and chemical degradation of 
forest sites caused by acid deposition (Fig. 1). 

A selection of the main papers presented during the workshop is brought 
together in this issue of Ecological Engineering. 

Elsevier Science B.V. 
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Fig. 1. The "Black Triangle" in Central Europe along the borders of Germany, Czech Republic and 
Poland. 

The papers focused on: 
- processes of chemical soil degradation and spontaneous soil development on 

reclaimed sites, 
- spontaneous forest succession on degraded and reclaimed sites, and 
- forest growth and development in heavily polluted areas. 

The authors J. Hru~ka and P. Kr~m investigated the mechanism of chemical 
degradation of shallow granitic soils caused by acid deposition. In the long run, the 
upper soil horizons became depleted of mobilisable cations (bases and aluminium), 
input of acids was unbuffered, and the main cation in soil solution remained the 
hydrogen ion. As a result, the soil solution was strongly acid and surface runoff 
from the catchment was high in aluminium concentration. This mechanism can 
explain the overall decline of vitality of the second generation Norway spruce 
forests in the area. 

The effect of heavy metal pollution on forest soils is another factor contributing 
to their degradation. J. Zwolifisky established a significant negative correlation 
between the heavy metal content and the rates of dead organic material in Scots 
pine forests in the surroundings of a zinc smelter and a copper plant. The toxic 
effect of heavy metals on decomposition increased with the depth of the soil 
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profile (L-F-H).  The results clearly document the negative influence of heavy 
metals on soil biota in the organic profile, resulting at least in an extensive decline 
of forest vitality. 

In contrast, soil microbiologists A. Lettl and J. Hgsek document a revival of soil 
microbiological activity during spontaneous successional processes following forest 
dieback and resulting in a strong development of grassy vegetation (Calarnagrostis 
villosa, Deschampsia flexuosa) and, later on, spontaneous invasion of pioneering 
tree species (Betula pendula, Sorbus aucuparia). The microbial communities in- 
creased greatly in the organic horizons under grasses and in spontaneous stands of 
birch and mountain ash, and the mineralization of carbon and nitrogen compounds 
was more intensive than under the dead spruce forest. 

P. Py~ek investigated successional changes in grassy vegetation on clearings 
following forest dieback. In the beginning, Calamagrostis villosa was the most 
successful colonizer on sites rich or poor in organic matter. After 5 years of 
dominance it was gradually replaced by Deschampsia flexuosa on humus-poor sites 
but retained its dominance on sites with a thick layer of organic matter. On these 
sites, this species can prevent immigration of both plant and tree species, causing a 
delay in spontaneous succession. 

The contribution of K. Prach deals with the potential for spontaneous succes- 
sion of woody species on degraded sites and derelict land in Central Europe. The 
most successful colonizers are anemochorous and zoochorous tree species. Succes- 
sion of trees is site-specific and highly variable because many adverse abiotic and 
biotic factors influence the process of establishment, survival and initial growth of 
seedlings and saplings (e.g. dryness, toxicity of substratum and/or  competition, 
animal browsing). Despite this, the spontaneous regeneration of woody species 
might often play an important role in reclamation. 

In the last contribution, P. Morav~ik analyses young stands of Picea excelsa and 
P. pungens (both planted), Betula verrucosa (sown) and Sorbus aucuparia (sponta- 
neous) in an area with a high acid deposition. Compared to commercial conifers, 
the pioneering broadleaves do not suffer from industrial immissions, have a high 
biomass production and encourage soil development. This result indicates that 
spontaneous regeneration of pioneering broadleaves and their role in reclamation 
of sites heavily affected by acid deposition should be given more attention. 

The contributions clearly indicate that degradation of forests and forest sites in 
areas heavily affected by industrial pollution is a complicated process. They testify 
to the need for an integrated, fundamental research to this difficult problem. 
Understanding the mechanisms and dynamics of degradation is the crucial condi- 
tion for a successful reclamation of degraded forests and sites. An ecosystem 
approach is necessary to get insight into ecological relations in ecosystems under 
stress and to reveal the role of particular components and ecosystem compart- 
ments in the process. Processes of spontaneous successsion and development of 
forests deserve much more attention than they have received to date, especially 
because of their role in developing a higher ecological complexity of forest 
ecosystems and in supporting the stability of forests and sites in polluted areas. 


