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Abstract 
 
Forest pest monitoring is a basic requirement to ensure an effective forest protection management. It 
supplies data needed for prognosis, which are very important for all decision-making processes 
concerning pest control measures or silvicultural and operational decisions for instance. The reasons 
for the forest pest monitoring and its current practice in the southwest of Germany is presented. The 
source and flow of information is demonstrated. Recent changes in the organization of forest 
management and an increasing request of expert knowledge require to reconsider how to address the 
trade-off between the quality, number and duration of forest pest monitoring projects. 
 
Keywords: Forest Pest Monitoring, Forest Pest Prognosis, Forest Pest Management, Forest Protection, 
Forest Protection Expertise 
 
 
1. Introduction 
 
Forest Pest Monitoring is one of the main tools and often a basic requirement to ensure an 
effective forest protection management. Besides the pest monitoring the main responsibilities 
of the Department of Forest Protection of the Forest Research Institute of Baden-Württemberg 
are as follows: 

• pest prognosis, 
• pest control, 
• specialist advising, 
• education, 
• applied research. 

In order to fulfil these responsibilities it is essential to permanently provide expertise in the 
specific areas of forest protection such as Entomology, Zoology, Phytopathology and 
Mycology. The expert knowledge complies with the requirements of the common basic 
principle of an Integrated Forest Protection. 

The Department of Forest Protection is responsible for the federal states of Baden-
Württemberg and Rhineland-Palatinate in the southwest of Germany (map 1 next page). The 
forest area concerned covers approximately 2.2 million hectares. 
 
 
2. Forest Pest Monitoring 
 
The commitment to forest pest monitoring must be concluded from the federal law referring 
to plant protection (plant protection act - Gesetz zum Schutz der Kulturpflanzen, 
Pflanzenschutzgesetz, PflSchG) or from quarantine instructions of the Commission of the 
European Union. The intention is to survey the development of Forest Pest Populations 
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continuously and as precisely as possible in order to receive reliable data for accurate forest 
pest prognosis early enough. That way the following criteria can be assed and evaluated: 

• occurrence and intensity of pest infestations, 
• the consequent risk for tree mortality, 
• decrease of tree vitality, 
• human health concerns, 
• silvicultural risks and 
• operational risks. 

The just mentioned criteria are very important and useful for the decision-making processes 
concerning pest control measures, in particular when the application of plant protective agents 
is intended. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 1. Local competence and responsibility for the forest area of Baden-Württemberg (BW) 
and Rhineland-Palatinate (RLP): the southwest of Germany (see text) 
 
 
2.1 Sources of Information for the forest pest monitoring 
 

2.1.1 Standard Pest Monitoring 
 
The standard pest monitoring in the southwest of Germany uses different methods such as 

• trap captures supported by attractants, 
• sample excavations, 
• egg mass counts, 
• catches by sticky trap rings, 
• litter, humus and soil samples and 
• saw dust samples. 
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Traps baited with pheromone are used to catch Ips typographus, Pityogenes calcographus and 
Trypodendron sp. (target species) in order to monitor their flight activities. The weekly 
numbers of Ips typographus and Pityogenes calcographus catches are continuously presented 
on the Internet (http://www.fva-bw.de/monitoring: in German) (figure 1). The traps are 
located in representative forest districts, two in Baden-Württemberg and two in Rhineland-
Palatinate respectively. In Rhineland-Palatinate for instance four stands were selected in each 
district for the installation of four pheromone traps each. The bait Pheroprax® was provided in 
ampullae (Delb et al. 2006). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Weekly number of Ips typographus trap captures 2006, Kaiserslautern Forest 
District (altitude: 235-505 m), Rhineland-Palatinate (picture above: examine a trap; below: 
beetles of Ips typographus) 
 
 
At the northern Upper Rhine Valley Melolontha hippocastanii is widespread again for the last 
twenty years. To some extent the root damages caused by the grubs are very serious, in 
particular to young plants (Delb 2004). In respect to this problem monitoring is very 
important. Approximately 3.000 excavations are realised every year. The gained data shall 
allow a prediction of the cockchafer flight activities, a monitoring of the development of 
cockchafer populations and a determination of the current silvicultural risk (Delb & Mattes 
2001) (map 2 next page). 

One of the most important parts of forest pest monitoring is the annual egg mass count in 
autumn to assess the population of Lymantria dispar. Total defoliation due to the caterpillars 
of this species is known to cause very serious damages particularly on oak (Delb & Block 
1999). 

Ips typographus - Monitoring Rhineland-Palatinate 2006
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Map 2. Result of the Melolontha hippocastanii monitoring by sample excavations in an forest 
area north east of Karlsruhe (Stutensee) in autumn (legend: “Herbst”) 2006; in relation to 
the so-called “critical values” (one individual per square meter at the beetle stage) the 
densities of beetles (“Käferdichte”) range from no findings (green dots: “ohne”) over 
moderate (orange dots: “mittel”) up to serious (red dots: “hoch”) or very serious (deep red 
dots: “sehr hoch”) results (picture above: digging out the sandy soil, below: grubs of the 
third stage) 
 
 

To predict if next spring there will be a human health risk due to the occurrence of 
Thaumetopoea processionea caterpillars, during the winter branch samples are scanned to 
identify the disguised batches of eggs. Additionally the stage of development is monitored 
year round in order to assess human health risks and if necessary to decide on control 
measures. This information is available permanently on the Internet (http://www.fva-
bw.de/monitoring: in German). As the application of authorized insecticides (e.g Bacillus 
thurigiensis) needs to be done before the third stage of development is reached, this 
information is very useful. From this stage the urticating hair are developed (Delb et al. 2005). 

To predict the level of the population density of Operophtera brumata and Erannis defoliaria 
next spring, sticky trap rings are analysed every two weeks from the end of October to the 
beginning of January in order to count the captured female butterflies. Their inability to fly 
forces them to climb up the stem to reach to the crown (Delb 2005) (map 3 next page). 

For the monitoring of Tortrix viridana so-called photo-eclectors are used under laboratory 
conditions. The eclector bins are filled with branch and twig samples. After a while the 
caterpillars emerge and gather at the diaphanous end of the eclector. There they get stuck on 
gluey paper, so that the species and their number can be determined using a binocular 
microscope (Altenkirch 1992). 
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Map 3. Forest districts (red coloured) where sticky trap rings were established in 2005 to 
monitor Operophtera brumata and Erannis defoliaria (upper picture: preparing the glue 
ring; lower picture: caterpillars and eggs sticking on the ring) 
 
 
Litter, humus and upper soil samples are collected in selected pine stands to monitor the 
population of pine defoliators such as Panolis flammea, Bupalus piniarius, Dendrolimus pini 
or Diprion pini. The soil-samples are taken in winter. Afterwards the samples are screened for 
pupae (Panolis flammea, Bupalus piniarius), larvae (Dendrolimus pini) or cocoons (Diprion 
sp.) in a laboratory (BML 1998, Bogenschütz 1982, Bogenschütz & König 1982, Möller 
2005, Walter 1990). 

To detect a possible introduction of the nematode Bursaphelenchus xylophilus it is intended to 
do an annual monitoring by taking saw dust samples at declining or recently died pines. The 
obtained samples have to be examined by a nematode expert at an agricultural laboratory. 
These quarantine instruction is given by the European Union Commission. 

Depending upon need, further monitoring activities are implemented. For example in context 
to the consequences of the drought and heat in the summer of 2003 Taphrorychus bicolor and 
Agrilus viridis were monitored using stem and ground eclectors as well as flight traps (Delb 
2006) (picture 1 next page). 
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Picture 1. Stem eclector (left), flight trap (middle) and ground eclector (right) to monitor 
Taphrorychus bicolor in 2004; Kenzingen Forest District, Baden-Württemberg, 2004 
 
A special survey of the relevance of Agrilus biguttatus in context to damages on oak (map 4) 
was conducted in Rhineland-Palatinate from 1999-2001 after the outbreak of Operophtera 
brumata, Erannis defoliaria and Lymantria dispar at the end of the nineteen-nineties (figure 
4) (Delb 2002). In each selected forest district three stands with seriously damaged oaks were 
chosen for analysis. During this survey no oak could be found that did not show symptoms of 
Agrilus bigutattus. Therefore it can be concluded, that Agrilus bigutattus is a main factor for 
oak decline and mortality in Rhineland-Palatinate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 4. Survey of the relevance of Agrilus biguttatus in context to damages on oak in 
Rhineland-Palatinate 1999-2001 (picture of beetle above: F. Brechtel) 
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Because of the danger which comes from Agrilus biguttatus it is recommended to conduct 
inspection walks in autumn, to mark the dying or declining trees. Necessary sanitary felling of 
concerned oaks should take place before the next flight period in spring (for precise 
information please see Seemann et al. 2000). 
 
 
2.1.2 Specialist Advising 
 
The Department of Forest Protection obtains much information of the appearance of forest 
protection problems through its advising activities. Advice can be given either orally by a 
phone call or in form of correspondence. In some cases it is necessary that a client send some 
samples to be analysed in the laboratory before any advice can be given. Sometimes it is 
essential to visit the forests to be able to give advice by considering the local situation. In 
practice the Department of Forest Protection usually will be contacted by the forest 
administration or the local foresters if any unknown or seemingly serious problem appears in 
the forest. This contact is an essential source of information to ensure an efficient forest pest 
monitoring. The generally increasing number of advising activities underlines the increasing 
of forest protection problems, in particular looking at the time after the hurricane “Lothar” 
1999 or the hot and dry summer of 2003 (figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Number of specialist advising activities 1999-2005 in Baden-Württemberg and 
Rhineland-Palatinate; the data of 2003 is estimated (see text) 
 
 
2.1.3 Statistics of unscheduled accidental felling due to damages 
 
The statistical data of unscheduled accidental felling (salvation or sanitary felling) due to 
different kinds of damage such as insects or drought, helps to assess the health situation of the 
forests (figure 3 next page). These data are available from the regular timber-book-keeping 
that the staff of the local forest administration uses to keep track of the timber sales. Although 
this data isn’t quite accurate, it nevertheless gives at least an idea of the general tendencies. In 
particular the retrospective view is very useful for an indirect interpretation of the forest pest 
development. A monthly updated forest district map of the present volume of accidental 
felling due to insects helps to identify the local hot spots (map 5 next page). 
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Figure 3. Accidental felling due to insects and drought caused damages, Baden-Württemberg, 
01.2004 - 07.2006 (source: forest administration of Baden-Württemberg) (Fm = cubic 
meters) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 5. Accidental felling due to insects, conifers, public and private forest, Baden-
Württemberg, 01.2006 - 07.2006; the red the forest districts are coloured the bigger is the 
amount of accidentally felled timber (source: forest administration of Baden-Württemberg) 
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2.1.4 Annual Regular Pest Notifications 
 
The annual regular notifications are an invaluable instrument to assess the forest pest 
situation. Every first of November the forest districts hand-over their filled out report form 
(figure 4). For each main tree species (Picea sp., Abies sp., Pinus sp., Pseudotsuga menziesii, 
Larix sp., Quercus sp., Fagus sp., other conifers and other deciduous trees) the local foresters 
give data about the common pests which appeared the past year. Additional information is 
given about the level (severe or critical), the extent (hectare), the tree age-class and the spatial 
distribution of damages appearing. The presence of harmful rodents, damages at young stands 
caused by Melolontha sp. for instance and damages due to wood breeding insects are noticed 
separately. In addition information on quarantine organisms in context to instructions of the 
Commission of the European Union must be given. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Excerpt of the report form for the annual regular pest notifications 
 
 
A special advantage of the annual regular pest notifications is the possibility to look at a time 
sequence. This allows to assess and interpret the forest pest development by comparing the 
current situation with that of preceding years. Continuous time series exist since the nineteen-
seventies. The time series are consistent on the level of a federal state or the level of a 
administrative region, but not on the level of forest districts or below. The reasons are many 
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changes in the organization of the forest districts since the beginning of the Regular pest 
notifications, when the boundaries and the extent of the forest districts were changed again 
and again. 

A good example of the value of regular pest notification data is given by the comparison of 
the development of Agrilus biguttatus to the outbreaks of Operophtera brumata, Erannis 
defoliaria, Tortrix viridana and Lymantria dispar in Rhineland-Palatinate (figure 5). 
Consequently it can be stated that Agrilus biguttatus plays an important role as a forest pest 
since 1995/96 only. This phenomenon appeared more or less simultaneous with the outbreaks 
of Operophtera brumata, Erannis defoliaria, Tortrix viridana on the one hand and Lymantria 
dispar on the other hand. Agrilus biguttatus obviously profited from a weakening effect that 
the defoliation had on the forests and became a permanent pest since then. Since 1978 the 
outbreak of Operophtera b., Erannis d., Tortrix v. arose in regular intervals of approximately 
eight years. Considering Lymantria dispar the outbreak of 1993/94 was unique in its 
expansion and intensity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. The development of Agrilus biguttatus in comparison to the outbreak of certain 
defoliators 1978 - 2005 (in 1.000 ha), damage Level 2 and 3, Rhineland-Palatinate (see text) 
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2.1.5 Directed Inquiries 
 
In some cases directed inquiries are helpful to get direct information about definite pests 
comparably quickly. For example an inquiry was started in order to find out where an 
infestation of Thaumetopoea processionea took place in 2005 (map 6). Because preparations 
for a prognosis had to be done urgently, it was necessary to obtain the information before the 
annual Regular pest notifications were submitted at that time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 6. Forest districts (red coloured) where Thaumetopoea processionea appeared in 
summer 2005 
 
 

2.2 Guidelines resulting from forest pest monitoring 

 
The results of the forest pest monitoring are integrated into the ongoing forest pest 
management. First of all the forest pest monitoring is essential as a base for the pest 
prognosis. The monitoring data are mostly compared with so-called “critical values”, which 
usually are a threshold beyond which serious damages must be expected. All available data is 
interpreted and regularly consolidated in an 
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• Annual Report of the Forest Protection Situation and Prognosis edited in every 
March (Schröter et al 2006a and b), in 

• a series of Forest Protection Leaflets, which is called Forest Protection Info: 
Waldschutz-Info, concerning specific and current topics: http://www.fva-
bw.de/Publikationen/Schriftenreihen/Waldschutz-Info (in German) and in some 
exceptionally urgent cases in 

• Warning Notices. 

All this information provided is supposed to be a guideline for everybody concerned with 
forest practice in the southwest of Germany. It is presented in form of print products or hard 
copies and to some extent on a specific local network (Intranet) run by the forest 
administration. Some information is also available on the Internet. 
 
 
3. Discussion 
 
At present there are drastic changes in the organization of the forest management. They 
appear in form of an change in competence, an increasing in the area of the administrative 
districts, a decrease in the human resources within each forest district as well as the forest 
protection department. In contrast there are increasing requirements to forest protection 
mainly in context to 

• the effects of the climatic change, 
• the danger of quarantine organisms and 
• the complexity and restrictions in context to the use of plant protecting agents. 

Considering these facts it must be asked which quality, number and duration of forest pest 
monitoring projects is essential. A further important question is whether it is reasonable to 
realise the forest pest monitoring by forest protection specialists or to delegate at least certain 
parts to the local forest district staff. On the one hand the local forest staff often misses the 
required expertise and on the other hand the time resources taking into account the whole of 
their duties and responsibilities are more and more restricted. These facts influences the 
motivation and consequently the accuracy and reliability of the obtained data. The idea of 
outsourcing the monitoring to qualified freelancers should be regarded in this context. 

Even though all of these questions cannot be answered at this contribution it is evident that 
some legal requirements must be considered and that the department of forest protection need 
to keep a certain level of quality, quantity and continuity of specialist competences. That way 
it will be possible to react fast and flexible in case of any arising problem concerning forest 
protection. 

A well working forest pest monitoring is fundamental for any forest protection strategy and an 
effective forest protection management. 
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