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According to several authors ( I ,28,29), 
a large-scale decline of many different 
rorest ecosystems has taken place in 
central Europe since 1979- 1980. This 
alleged general decline collectively has 
been called Waldsterben and was 
helieved to stand apart from ordinary 
diseases of trees because many tree 
species were thought to be involved and 
numerous ecosystems were expected to 
be destroyed. Thus, Waldsterben was 
considered a complex disease of the 
forest ecosystem rather than an accumu- 
lation of distinct diseases of individual 
trees or particular species. Air pollutants, 
in a broad sense, were suggested to be 
the most important causal factors 
(27.35). whereas abiotic stresses (e.g., 
climate, malnutrition) were considered as 
predisposing factors and biotic agents 
(e.g., pathogens, insects) as secondary or 
contributing factors (27.28). These 
suggestions are in line with Houston's 
concept (6) of stress-triggered diseases 
and decline. 

The time span until most or all of the 
forests would be destroyed was predicted 
to range from a few years to a few 
decades. In the case of spruce and pine, 
the period of time between first 
symptoms and the final stage of damage 
was predicted to range From a few weeks 
to 3 years (28), and all spruce and fir 
lrees at the permanent observation plots 
in Baden-Wlirttemberg in the southwest 
of Germany were expected to die by 
1990- 1992 (26). 

New observations and experimental 
results recently accumulated do not 
support many of the early predictions 
and have opened new perspectives (2,9). 
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Among the numerous activities initiated 
by the Waldsterben discussion have k e n  
the annuak forest damage surveys started 
in the Federal Republic of Germany in 
1983 and later adopted by several other 
European countries. These surveys have 
supplied the most relevant epidemio- 
Logical data sets on the spatial and 
temporal course of forest condition. I n  
this paper, I wish to: 

I. Compare the actual course of forest 
condition, as evidenced by the annual 
surveys conducted during 1983-1988, 
with the  development predicted by the 
advocates of Waldsterben in the early 
1980s; 

2. Discuss the implications of the 
discrepancy between the predicted and 
the actual development for current 
hypotheses on the causes of Waldsterben; 

3. Discuss alternative views to help 
understand the observed variable health 
condition of trees based on tested 
phytopathological approaches for ana- 
lyzing plant diseases of complex etiology 
( 12,361; and 

4. Encourage phytopathologists 
studying diseases of forest trees to inten- 
sify research on diseased or debilitated 
trees so far lumped together under the 
ill-defined term "Waldsterben." 

Symptoms and Measure 
of Waldsterben 

The description of symptoms of 
Waldsterben has been rather vague. 
Almost every type of symptom ever 
attributed to any kind of disease or 
damage of trees has been listed among 
the so-called neuarrip Waldschaden 
(new types of forest damage) thought to 
be typical of Waldsterben: increment 
decrease, different kinds of growth 

anomalies, root damage, discoloration, 
loss of foliage, etc. Symptoms also have 
been reported as heterogeneous from one 
region or forest stand to another, even 
within species (27-291, All kinds or 
symptoms have been lumped together, 
and the resulting mixture has been 
declared as typical of a new complex 
disease of forest ecosystems caused by 
an undefined mixture of pollutants. This 
careless habit is totally contrary to the 
detaiIed symptom analysis procedure 
that has been practiced successfully for 
mare than a century i n  classical 
phytopathology. Hence, the new approach 
has often been criticized as being 
inappropriate to solve the problems of 
forest decline (7-9,13). Manion ( 13) 
emphasizes the point when he states: 
"The 'Fruit salad' of deterioration, 
decline, and dying trees should not all 
be squeezed into a generic 'fruit juice."" 

The development of the "'new complex 
diseaseWdefined by such vague symptoms 
was categorized by a very general 
description of damage classes based on 
foliage deficit and discoloration. In the 
annual surveys starred in 1983, the 
damage classes are defined by the 
percentage of fo'otiage deficit. with 0 = 
healthy (<lo%), I = slightly damaged 
( I  1-2S%), 2 = distinctly damaged 
(26-60%), 3 = heavily damaged (>60c/o). 
and 4 = dead ( 100%). Foliage discolor- 
ation can increase the damage class of 
a particular tree, depending on the 
percentage of affected foliage. The 
number of trees in the various damage 
classes is converted to the corresponding 
forest area they cover. Thus, the annual 
Forest damage reports pubtished by the 
German government give the percentage 
of the total forest area covered by trees 
of the particular damagectass. (Alzltough 
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