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Introduction 

Dear reader, 

this annual report of the year 2003 introduces you to 
some interesting information and new findings of the 
Federal Biological Research Centre for Agriculture and 
Forestry, the BBA. I would like to mention two key topics 
of an interdepartmental character here, which we were 
intensively dealing with in the reporting period. These are 
dangers and hazards caused by invasive alien species on 
the one hand, and geological information systems on the 
other. 

The expansion and liberalization of international flow of 
traffic and commodities has not only resulted in an 
increasing international trade in plants and plant products 
but also paved the way for organisms that would never 
have been able to get beyond their natural habitats if 
human activity had not been involved. Many of them may 
do harm to plants and crops in agriculture, forestry, and 
urban horticulture. As a rule, these organisms, such as vel
vetleaf and ragweed, and the potential dangers they 
bring about are barely known to the public, others like 
giant hogweed, the horse-chestnut leaf miner, pinewood 
nematode, Asian longhorned beetle or Western corn root
worm are more and more frequently mentioned in the 
media. The BBA has been making a tremendous effort to 
prevent or at least reduce the propagation of these harm
ful organisms. 

Prasident und Professor Dr. Georg F. Backhaus 

Geological information systems, also called GIS, enable 
users to register and administer geometrical data in their 
complex logical and local contexts, and generate new 
information through area-related methods of analysis. The 
technology of geological information systems provides 
new opportunities and approaches even in plant protec
tion research. Within its legally assigned tasks, the BBA has 
been involved in a number of projects together with se
veral partners like the Federal Office for Consumer 
Protection and Food Safety (BVL), the Federal 
Environmental Office (UBA), the OECD and the EU. We 
have been striving for the development of risk indicators 
in plant protection and foundations for new approaches 
in risk management when applying plant protection pro
ducts. GIS is also an important tool to assess risks that are 
linked with invasive alien species. The combination of GIS 
and global positioning systems (GPS) enable to create 
foundations for precision farming and technology-orien
tated approaches of risk minimizing. 

The reports of the institutes and divisions of the Federal 
Biological Research Centre doubtlessly reflect the diversity 
of research activities, although this annual report is not 
intended to provide information on all our activities in 
complete detail. It shall rather inform you and perhaps 
even evoke an interest in issues of agriculture, horticulture 
and forestry, particularly in plant protection. The home
page of the BBA will provide you with further information 
under www.bba.de. In addition, our Public Relations Office 
will be most ready to answer your questions. 

Hoping that you will enjoy reading, I remain with best 
wishes, 

Dr. Georg F. Backhaus 
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Responsibilities 

The Federal Biological Research Centre for Agriculture and 
Forestry (BBA) is an independent superior Federal authori
ty and research institution in the operational sector of the 
Federal Ministry of Consumer Protection, Food and 
Agriculture (BMVEL). Its legal activities rest on the Plant 
Protection Act, the Gene Technology Act and their legal 
regulations. It is the main task to advise the German 
Federal Government and the Federal Ministry concerning 
issues of plant protection, plant health and biological 
safety. Its tasks are to protect plants and plant products 
against parasitic and non-parasitic risk factors and restric
tions and, at the same time, avert dangers that may arise 
from plant protection procedures to the health of human 
beings, animals and the ecosystem, the evaluation of plant 
protecting equipment and research on biological safety. 
Thus, the BBA makes a socio-political contribution to a sus
tainable protection of the cultural landscape and human 
life quality. 

As a Federal Biological Research Centre, the BBA investi
gates into the entire field of plant protection. With its mul
tifarious research, it lays the scientific foundations for the 
tasks legally assigned to the BBA and for the decision
making processes in both the Federal Government and the 
Federal Ministry of Consumer Protection, Food and 
Agriculture, particularly in the fields of agriculture and 
forestry, consumer protection, and environmental protec
tion. The results of its research are availed to administrative 
and scientific bodies on federal and state levels as well as 
farmers and consumers. The development of fundamen
tals in crop protection, the development of sustainable 
procedures and innovative technical solutions in plant pro
tection and the analysis and assessment of risks in plant 
protection are in the centre of the BBA's research. 

Examination and authorisation procedure for plant 
protection products in Germany 

In the past two years, consumer health protection and 
with it the way of authorizing plant protection products 
have been discussed intensively and restructured greatly. 
As has been known, the BBA used to be a German autho
risation board for plant protection products until 
November 2002. With the new ''.Act of Restructuring 
Consumer Health Protection and Food Safety" being 
passed on 6 August 2002, the responsibility for the autho
risation and approval of plant protection products was 
shifted to the newly-established Federal Office of 
Consumer Protection and Food Safety (BVL). This resulted 
in the transfer of approx. 120 staff from the former 
Department of Plant Protection Products and Application 
Techniques of the BBA to the BVL. 

Before the Federal Office of Consumer Protection and 
Food Safety authorises a plant protection product, it is 
tested and evaluated. Three evaluating authorities assess 
the data submitted by the applicants. These are: 

- The Federal Biological Research Centre for Agriculture
and Forestry (BBA) concerning the efficacy, plant corn-

patibility and benefit of plant protection products 

- The Federal Institute for Risk Assessment (BfR) concer
ning human health and the prevention of hazards by
contaminated soil and

- The Federal Environmental Office (UBA) concerning the
prevention of damage by burdening the ecosystem or
those caused by wastes of plant protection products.

The Federal Biological Research Centre for Agriculture and 
Forestry and the Federal Institute for Risk Assessment are 
consulting authorities, the Federal Environmental Office is 
an approving authority. Department 2 "Plant Protection 
Products" of the BVL checks with the evaluation reports of 
the authorities involved if a plant protection product 
meets with the authorisation requirements and what 
instructions for its application must be imposed if neces
sary. Prior to a decision upon the authorisation, a group of 
experts is to be heard. Plant protection products are usu
ally authorized for 10 years and must then be applied for 
again. 

Scientific risk assessment of plant protection products 
in the BBA 

In the frame of the testing and authorizing procedure of 
plant protection products and the EU active substance 
test, the BBA assesses the risk of plant protection products 
in the following areas: 

- Efficacy, mode of action, resistance against active sub
stances

- Effect on plants to be protected, plant products and soil
being the site of plants

- Effect on honeybees and beneficial animals (rating and
marking)

- The benefit of plant protection products (for the
national authorisation procedure).

The institutes of the BBA evaluate the data scientifically. 
The BBA's work is coordinated in a coordination centre, 
which is also responsible for contacts with the authorisa
tion authority and other evaluating authorities. 

The tasks of the BBA include examination and evaluation, 
reporting on the evaluation, and developing proposals for 
regulations, instructions and supplementary claims. Finally, 
a consulting report is made, which finishes the process of 
evaluation. 

The BVL expects an assessment of benefit for some plant 
protection products, particularly if an increasing risk may 
arise from the substance. This assessment is made in form 
of a scientific comment and includes among others the 
extent of cultivation of the crop, the substitutability of the 
product even under consideration of alternative measures, 
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the frequency and intensity of occurrence of the harmful 
organism, and the probability of damage. The BBA is 
presently making a concept for assessing the benefit. 

The BBA also provides assistance in the decision-making 
process for the risk management of plant protection pro
ducts. It participates in the examination of suitability of 
plant protection products in amateur gardening and for 
minor uses. It provides authorized assistance in listing sub
stances and preparing them on-site, as well as approving 
unauthorized plant protection products in case of immi
nent danger. To meet these requirements, the BBA coope
rates in national and international committees and other 
bodies to prepare examination methods and evaluation 
criteria. 

In the frame of evaluating the efficacy of plant protection 
products, the effect on antagonists to harmful organisms 
and soil fertility are also assessed. The assessment refers to 
each product individually, based on the documents the 
applicants have submitted in the authorisation process as 

well as the results of publications. 

As for the evaluation of antagonists to harmful organisms, 
statements are made on the effects on relevant antago
nists that occur in the area of where the plant protection 
product shall be applied. This includes lethal and sub-lethal 
effects like mortality, the rate of parasite infestation, 
voracity, egg yield, and behavioural disturbances. These 
effects form the foundation for a classification into not 
harmful, harmful, and toxic to the respective beneficial 
arthropod species, which allows conclusions concerning 
the suitability of the plant protection product in integrat
ed or biological plant protection measures. 

The assessment area of soil fertility may be grouped in the 
two fields, "Effect on macroorganisms relevant for fertili
ty" and "Effect on microorganisms relevant for fertility". 

The evaluation of the effects on earthworms and other 
macroorganisms as well as on ground microorganisms is 
mainly based on the examination documents submitted 
according to the examination requirements as in Annex Ill 
A-10.6 and 10.7 of the Directive 96/12/EC by applicants to
the Commission of the Amendment of Directive
91/414/EEC. After all, the aim of this evaluation is to give
advice and instruction on the effect of the plant protec
tion product on beneficial or other non-target organisms
in the target area. Users may consider them when select
ing the product, and they provide criteria for a possible
benefit-risk assessment.



Structure and Funding 
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BERLIN 

The BBA is domiciled in Berlin and Brunswick, operating 
another six institutes and branches in Kleinmachnow 
(Brandenburg), Bernkastel-Kues (Rhineland-Palatine), 
Darmstadt (Hessen), Dossenheim near Heidelberg (Baden
Wurttemberg), Munster (North-Rhine Westphalia) and Els
dorf (North-Rhine Westphalia). Additionally, experimental 
stations are located in Sickte near Brunswick and 
Dahnsdorf (Brandenburg). Upon restructuring health
oriented consumer protection and food safety, the Federal 
Biological Research Centre now comprises one depart
ment, one working group, thirteen institutes and jointly 
used facilities. The permanent seat of the president and 
main administration is Brunswick. 

'-., Munster 
• 

/ 
• 

BRAUNSCHWEIG 
• Kleinm;3chnow 

} • Elsdorf 

• Bernkastel-Kues 

• Darmstadt 
• Dossenheim 

The president supervises the Federal Biological Research 
Centre in its scientific and administrative fields, represents 
the Federal Biological Research Centre and chairs the 
board, which consults him and makes recommendations. 
Members of the board are the president and vice presi
dent, the heads of department and institutes, the head of 
the Information Centre for Phytomedicine, an additional 
six elected scientists, and the head of administration as a 
consulting member. Two meetings of the board were held 
in 2003. 

;-
/ 

�� 

ORGANISAT I ONAL S T R UC T UR E  OF T H E  BBA 

BRUNSWICK 

Department for National and 
International Plant Health 

Institute for Plant Protection in 
Field Crops and Grassland 

Institute for Plant Protection in 
Horticulture 

Institute for Plant Protection 
in Forests 

Institute for Plant Virology, 
Microbiology and Biosafety 

Institute for Weed Research 

Application Techniques Division 

Data Processing Group 

Information Centre for 
Phytomedicine and Library 

PRESIDENT 
VICE PRESIDENT 

ADMINISTRATION 

BERLIN + KLEINMACHNOW 

Institute for Ecotoxicology and 
Ecological Chemistry in Plant 
Protection 

Institute for Stored Product 
Protection 

Institute for Plant Virology, 
Microbiology and Biosafety 

Information Centre for 
Phytomedicine and Library 

Institute for Integrated Plant 
Protection 

Institute for Technology 
Assessment in Plant Protection 

Locations of the BBA 

OTHER LOCATIONS 

Institute for Plant 
Protection in Fruit Crops 
Dossenheim 

Institute for Plant 
Protection in Viticulture 
Bernkastel-Kues/Mosel 

Institute for Nematology 
and Vertebrate Research 
Munster 

Institute for Biological 
Control 
Darmstadt 
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Concerning issues of research and other tasks assigned to 
the BBA, a committee advises the Federal Biological 
Research Centre, supports the relations between the BBA 
and other scientists and facilities that investigate into the 
same or similar fields and deepens the link with users in 
the field. 

Personnel 

With the new 'Act of Restructuring Consumer Health 
Protection and Food Safety", having come to effect on 
1 November 2002 (Federal Law Gazette I, p. 3082), the 
responsibility for the authorisation and approval of plant 
protection products was shifted from the BBA to the 
newly-established Federal Office of Consumer Protection 
and Food Safety (BVL). This resulted in the transfer of 
approx. 120 staff responsible for authorisation issues from 
locations in Brunswick and Kleinmachnow to the BVL. 

The number of established posts and jobs for workers, 
employees and officials financed through budgetary funds 
amounted to 484 at the end of the reporting period, 
which included 122.5 posts for scientists. Including all part
time workers and those whose jobs were financed 
through third-party funds, a total of 690 staff members 
belonged to the BBA in late 2003, which does not include 
11 apprentices being trained in the BBA. 

Dr. W. Englert, who had headed the Institute for Plant 
Protection in Viticulture in Bernkastel-Kues for more than 
30 years, was superannuated as of 1 September 2003. 
Michael Maixner has been assigned to head the Institute 
temporarily as of the same day until a final decision will be 
made within the BMVEL concerning the merger of the 
Institute for Plant Protection in Viticulture and the 
Institute for Plant Protection in Fruit Crops to form an 
Institute for Plant Protection in Fruit Crops and Viticulture. 

Martin Hommes has been appointed to head the Institute 
for Plant Protection in Horticulture temporarily, as has 
Wilhelm Jelkmann for the Institute for Plant Protection in 
Fruit Crops. 

Budget 

The budget of the BBA (financed of the German Federal 
budget) amounted to a total of 35.6 million in 2003, 
which included 

- € 26.2 million for expenditures on personnel (including
salaries and wages for those being transferred to the
Federal Office of Consumer Protection and Food Safety),

- € 6.5 million for material expenses (consumption expen-
ditures),

- € 2.9 million for investments.

In addition to that,€ 5 million (including personnel expen
ditures) were available for research activities as third-party 
funds. This included€ 0.15 million of the German Research 
Association (DFG) and € 1.8 million of the "Federal Pro
gramme of Organic Farming", which had been initiated by 
the Federal Ministry of Consumer Protection, Food and 
Agriculture (BMVEL). Twenty-nine projects within the 
scope of this programme enable the BBA to contribute to 
an improvement of frame conditions for the development 
of organic farming, which is of public interest in Germany. 

This raised the total budget of the BBA to approx. € 40.6 
million in 2003. 

Premises 

Besides offices and laboratories, the BBA utilizes a total of 
339 hectares of experimental fields, including approx. 
70 hectares of forest. Greenhouses and numerous techni
cal facilities are available for experiments, such as an equip
ment testing shop, fumigation rooms and air-conditioned 
rooms and chambers. As a substitute for seven old green
houses that had been used by the Institute for Plant 
Virology, Microbiology and Biosafety, that had, however, 
not come up to modern requirements and standards, 
building a new L2 greenhouse had been commenced as 
early as in 2001, being a major construction project. The 
facility was ready for use on 14 May 2003. The three 
greenhouses with attached laboratories covering an 
experimental space of 1,600 m2 enable scientists to inves
tigate into the biological safety of genetic technologies. 

Newly-built L2 greenhouse facilities 



MANAGEMENT 

Messeweg 11/12, 38104 Braunschweig, Germany 
Phone: 049 531 299 320'1 
Fax: 049 531 299 3001 
Email: pressestelie@bba.de 

K6nigin-Luise-StraBe 19, 14195 Berlin, Germany 
Phone: 049 30 8304 1 
Fax: 049 30 8304 2002 

President and Professor 
Dr. rer. hort. Georg F. Backhaus 

Vice President Dr. jur. Gerhard Gundermann 

Scientists (permanent): 
WD Dr. agr. Helger Beer 
Cordula Gattermann 

Department of Information and Public Affairs: 
Dr. rer. nat. Gerlinde Nachtigall 
WOR Dr. sc. agr. Peter Wohlert Wohlers 

Main Administration Headquarters: 
Messeweg 1 1/12, 38104 Braunschweig, Germany 
Phone: 049 531 299 3221 

Fax: 049 531 299 3015 
Email: hauptverwaltung@bba.de 

Head: RD Klaus Kasprzyk 
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Management 

President and Presidential Office 

The President is in control of the Federal Biological 
Research Centre for Agriculture and Forestry (BBA). Dr. 
Georg Friedrich Backhaus has been taking this responsibil
ity since 2 September 2002. His permanent representative 
is Vice President Dr. Gerhard Gi.indermann. The president 
represents the BBA in important national and internatio
nal scientific committees and bodies. On a national level, 
the meetings of the German Federal Experts for Plant 
Protection and the working sessions of the German Plant 
Protection Office should be mentioned here as examples. 
A member of the Presidential Office works as Vice 
President in the Senate of German Federal Research 
Centres in the scope of activity of the Federal Ministry of 
Consumer Protection, Food and Agriculture (BMVEL) 

In the course of the talks, the official mission of the BBA 
was defined and worded. This mission encircles the pro
tection of plants and products thereof from harmful par
asitic and non-parasitic factors and restrictions. It equally 
includes the provision against risks that may incur to 
human health, animals or the ecosystem by applying plant 
protection procedures, the assessment of plant protection 
equipment and techniques, and research into the safety of 
genetic applications. 

The philosophy of the BBA to "maintain cultivated land
scapes and human life quality sustainably" meets social 
requirements. Cultivated landscapes are not only produc
tion areas for crops and products thereof but serve equal
ly as habitats for wild plants and animals and living space 
for human beings. This valuable multifunction can only be 
maintained and preserved sustainably if plants are pro
tected according to their significance as a decisive part in 
the ecosystems of cultivated landscapes, forests, and 
urban areas. This also means to prevent the introduction 
and propagation of harmful organisms, preserve the bio
logical diversity, and keep the biotic balance. 

As a result of the intensive decision-making process, the 
concept also defines future objectives, central elements of 
work and research, and fields of operation. The concept of 
the BBA's new operational strategy was accomplished and 
put forward to the Ministry of Consumer Protection, Food 
and Agriculture in October 2003. 

Research programme of the BBA 

The research programme of the BBA, which also com
prises research activities within legally assigned tasks, was 
completely revised in the reporting period. The research 
plan of the BMVEL and the concept of the new opera
tional strategy constitute the foundation for the research 
programme of the BBA. 

Activities to reduce the application of plant protection 
products 

In the reporting period, particular emphasis was placed on 
possibilities to reduce the application of plant protection 
products. The BBA organised and prepared the Second 
Potsdam Conference on Guidelines of German Plant 
Protection Policy on behalf of the BMVEL, which was held 
from 30 March to 2 April 2003. Nearly all social circles 
interested in plant protection answered the invitation. The 
conference was titled "Reduction Programme, Commu
nication and Transparency", and provided participants 
with possibilities of how to minimize risks when applying 
plant protection products. Preliminary ideas were deve

loped of appropriate and applicable tools of action as well 
as indicators of reducing risks and applying plant protec
tion products. A working group dealing with the 
"Reduction Programme in Plant Protection" was founded 
for taking detailed steps, the management of which was 
assigned to the BBA. Upon having held three meetings, 
the group presented proposals for a reduction pro
gramme in plant protection to the BMVEL on 15 October 
2003. The BBA provides comprehensive information on its 
homepage under www.bba.de. 



DEPARTMENT 

FOR NATIONAL AND INTERNATIONAL PLANT HEALTH 

BRUNSWICK AND KLEINMACHNOW 

Messeweg 11/12, 38104 8raunschweig, Germany 
Phone: 049 53'1 299 3370 
Fax: 049 531 299 3007 
Email: ag.bs@bba.de 

Head: 
Dir. u. Prof. Dr. Jens-Georg Unger 

Representative: 
WD Dr. Petra Muller 

Scientists {permanent): 
WR Dr. Peter Baufeld 
Dr. Magdalene Pietsch 
Richard Voigt 
WOR Dr. Elisabeth Wolf 

Scientists (non-permanent): 
Martin Czarnowski (17 March to 14 October) 
Susanne Gartig 
Dr. Hella Kehlenbeck 
Dr. Ernst pfeilstetter 
Dr. Gritta Schrader 
Dr. Thomas Schroder 
Silke Steinmoller (commencing 01 November) 
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Department 

for National and International Plant Health 

Regulations and measures for plant health aim at preven

ting pathogens of plants to be introduced or propagated 

(plant quarantine) and to ensure a competitive crop pro
duction and consumer protection by healthy material. 
Quarantine measures are directed against most various 
pathogens of plants, which are also called invasive alien 
species if they threaten the biological diversity. 

For the field of plant quarantine, the Department for Plant 

Health takes the function of an information and coordina
tion centre for Germany according to the Directive 
2000/29/EC, chapter 1 (4) within the European 
Community. It represents the Federal Republic of Germany 

for factual matters on issues of plant health in bodies of 
the European Community (Standing Committee of Plant 

Protection, Propagation Material of Fruit and Ornamentals 

and Working Groups), the European Plant Protection 

Organisation (EPPO) and the International Plant Pro
tection Convention (IPPC). 

The EC-Directives, decisions and regulations on plant 
health, the preparation of which the Department is 

involved in, are binding to be applied in Germany. The 
EPPO develops non-binding, technically orientated guide
lines for the European area that frequently constitute the 

foundation of EC-regulations. The standards of the IPPC 
are the world-wide framework of plant-health regula
tions, an increasing number of which have been deve
loped for some years, and are binding references in the 

framework of the sanitary and plant-sanitary agreement 
of the World Trade Organization (WTO). 

Risk-analyses for pathogens are the basis of the plant

health regulations, particularly in the field of quarantine, 
relating to the standards of the IPPC and the EPPO 
accordingly, which are made in the Department or 
assessed if submitted by other countries or organisations. 

Other scientific activities that are conducted in the context 
with risk analysis are organized on three focuses: 

- Identification and diagnosis of the pathogens plant

health controls are subject to (quarantine organisms and
new pathogens)

- Collection of biological and epidemiological data on
these pathogens

- Identification as well as development of suitable meas
ures against the introduction of such pathogens or their
spread.

Coordination and exchange of information in 
Germany and the EC 

The Department for Plant Health informs the European 
Commission, the responsible authorities of other member 
states, the responsible authorities of the German Federal 
States and the EPPO about the occurrence of quarantine 

pathogens and new invasive species that bear potential 
risks for plants and plant products. In addition to that, the 

authorities of the German Federal States and other mem

ber states are warned of consignments that give reason 
for complaint when checked at the border. Furthermore, 

technical reports are to be produced for the Commission 
and the other member states about the special authorisa
tions granted in case of exceptions of import prohibitions 
and about special monitoring and controlling activities in 

emergencies. Reports by the responsible plant protection 
offices of the German Federal States form the foundation 

of these activities. 

In the year 2003, approx. 950 reports from Germany and 

approx. 1,900 reports of other member states were taken 
up into a database and passed on to other authorities in 

Germany and in the member states. Approx. 800 (85 %) of 
the reports from Germany alone referred to complaints 
about wood packing material from China, the USA, 

Canada and Japan. Bilateral agreements allowed to inform 

the plant protection offices in Poland, China, Thailand, 
Egypt and Canada directly on complaints about merchan
dise from these countries. 

The following technical reports were made in the year 
2003: 

- Occurrence in Germany of Clavibacter michiganensis ssp. 
sepedonicus and Ralstonia solanacearum of potato as

well as the measures taken to control these pathogens

- Occurrence of Phytophthora ramorum, Bursaphelen
chus xylophilus and Pepino mosaic virus

- Import controls of wood packages from China, the USA,
Canada and Japan; potatoes from Egypt and Bonsai

plants from Japan

- Import of isolated pathogens and other prohibited
merchandise for purposes of testing, researching and
breeding.

As for the obligation to report (according to Article 16 of 
the Directive 2000/29/EC the occurrence of new 

pathogens was reported to the European Commission, 
the EPPO as well as the responsible authorities in the 
other member states: Spodoptera litura on aquarium 
plants, Ra/stonia solanacearum in Pelargonium plants, 

Stephanitis takeyai, Discula destructiva, Synchytrium endo
bioticum, Phyllonorycter issikii, Manduca sexta. The North 
American cherry fruit fly, Rhago/etis cingulata, was deter
mined in 2003 with official supervision measures of the 
Federal State of Rhineland-Palatinate for the first time. 

The Department for Plant Health coordinates German 

import and domestic controls concerning plant health as 
well as measures that are to be taken upon necessity 
against certain pathogens in standing and ad hoe teams 

together with responsible state authorities through the 
development of guidelines and advice for the control 
authorities concerning numerous individual cases. 



Laws, regulations and proclamations that are enacted in 
Germany and abroad concerning plant health are collec
ted and published in the German language in the ,,Official 
Plant Protection Regulations". These regulations and sum
maries as well as applicable tips for their use are prepared 
and made accessible in the data base ,,PGnet" on the 
Homepage of the BBA in a user-beneficial way. The pre
sentation of the existing data in the reporting period was 
improved considerably, and more non-European countries 
were considered. 

Plant-quarantine, current problems and measures 

Altogether 26 legal regulations of the Commission were 
adopted in the framework of the Standing Committees of 
Plant Protection and Ornamental Plants and Fruit Varieties 
to protect them for plant production and for the trade in 
the EC-area and with other countries. By adopting the 
Directive 2002/89/EC in December 2002 to amend the 
Directive 2000/29/EC through the EC-government there 
has now been the obligation for the Commission to deve
lop a number of implementation regulations and adopt 
them in the Standing Committee of Plant Protection for 
the period before taking effect of the new regulations on 
1 January 2005. 

For almost seven years, the Standing Committee has nego
tiated amendments concerning the valid regulations on 
the import of timber and wood products, now the nego
tiations have nearly been finalized. The amendment pack
age is presently in the WTO notifying procedure following 
indicative adoption by the Committee. Depending on pos
sible objections through third countries concerned, a rapid 
adoption is being envisaged for early next year. The 
,,wood-package" will translate the international standard 
for package wood (IPPC) of the year 2002 into law of the 
EU. 

Asian longhorned beetle Anoplophora glabripennis: 
hatching bug in package wood of a granite delivery 
from China, Germany 2003 

Work in 2003 focussed on accompanying and partially 
heading the teams for revising the technical appendices of 
the European Council's Directives concerning the control 
of the Ralstonia solanacearum and Clavibacter michiga
nensis ssp. sepedonicus of the potato, 93/85/EC and 
98/57/EC. Changes involve measures to control the 
pathogens and proof procedures to be applied. 

After taking effect of emergency steps against the impor
tation and further spread of the fungus-like organism 
Phytophthora ramorum as of 1 November 2002, the EC
Plant Protection Council inspected parts of Germany in 
March 2003. The trip led them to Schleswig-Holstein, 
Lower Saxony, the administrative district of Weser-Ems, 
Baden-Wurttemberg, and the BBA in Brunswick. 

In the framework of several EU emergency steps, the 
member states have been setting up surveys concerning 
the occurrence of respective pathogens in their territories. 
The surveys in Germany were made by the plant protec
tion offices of the Federal States and were coordinated by 
the Department. Phytophthora ramorum was registered 
on a region-wide basis in 2003. The survey was made in 
nurseries, in public and private green as well as in forest. 
The plant protection offices of the Federal States held 
altogether 2,146 inspections. Based on laboratory samples, 
an infestation with P. ramorum was detected in 16 cases at 
Rhododendron or Viburnum plants. 

The survey on the occurrence of the pinewood nematode 
Bursaphelenchus xylophilus has been continued for the 
fourth year now. Samples were mainly taken from trees 
and forests in risk-areas: seaports, airports, sawmills, 
wood-processing companies etc. Altogether, the plant 
protection offices of the Federal States examined 288 
samples, primarily of Pinus sylvestris. The pinewood nema
tode was found in no case in Germany. 

The survey on the occurrence of Pepino mosaic virus 
(PepMV) in tomatoes was made for the fourth time in 
2003. Again, no indications were found of infections in 
breeding companies or in seed introduced to Germany. An 
infection was detected only in one fruit production com
pany. Based on the indications that have been developed 
in other member states regarding the possible significance 
of contaminated seed for the importation of PepMV, an 
alteration of steps in an emergency is planned under 
stronger consideration of the seed. 

Western corn rootworm (Diabrotica virgifera virgifera) 
developed into a focus topic in the course of this year 
after observations of infestation in Belgium, France, the 
Netherlands and the United Kingdom. Especially through 
the occurrence in the southern Alsace, Germany was 
directly involved for the first time, since infestation and 
buffer zones fixed by the French authorities also included 
areas of Baden-Wurttemberg. Upon having made an 
agreement with France, control measures have been 
enforced on the German side comparable with those in 
France. 

The inspection of how import-examinations in the mem
ber states are being implemented according to guidelines 
is in the focus of a series of on-site inspections, which the 
EU Plant Protection Inspectorate started this year. One of 
the first countries to be visited was Germany with import 
locations in Bremen, Hamburg, Munich and Frank
furt/Main on the agenda. The visits revealed insufficiencies 
in the staffing of the plant protection offices, their setting 
priorities in planning import-controls as well as the avail
ability of inspection instructions. 

After several years of negotiations, the new version of 
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protection regulations for fire blight (Erwinia amylovora) 
could be brought to a conclusion this year. Essential 
changes concern the list of host plants that are subject to 
plant-health regulations, and the ,,Buffer Area" regula
tion. It concerns regulations that must be adhered to in 
countries where fire blight occurs in case host plants of fire 
blight are delivered to protected areas of the EU. The new 
regulations make the existing requirements much more 
enforceable. 

The Department's work beyond routine tasks concentra
ted on invasive alien species that concern plant protection. 
A conference titled "Threat of Biological Diversity by 
Invasive Alien Species: Registration, Monitoring, Risk 
Analysis" was held in the BBA in May 2003 with approx. 
100 participants from Germany. An international confe
rence initiated by the Department and held jointly with 
the IPPC was held in September 2003, which was titled 
"Invasive Alien Species and the IPPC" and met with great 
international approval. 

The Department for Plant Health is greatly involved in the 
work of the EPPO. In the reporting period, it participated 
in working groups dealing with the topics "Measures for 
Plant Health", "Issues of the IPPC", Procedures for Plant 
Health", "Environmental Risks of Pests", "Information 
Systems for Plant Quarantine", "Risk Analysis", "Com
posting Plant Wastes", "European Measures for Plant 
Health of Potatoes", "Bacterial Diseases", "Diabrotica vir
gifera virgifera", and "Quarantine nematodes". 

Another focus of the Department's work was placed on: 

- The implementation of import regulations adopted by 
the People's Republic of China as of 1 October 2002 for
package wood and establishment of a registration and
approval system with plant protection offices to apply
IPPC standards of package wood

The development of an application for the improve
ment of the controlling infrastructure in import areas 
(collect application of several Federal States) as well as 
participation in the working groups of the Commission 
for evaluation and approval of applications submitted 
by the member states and a financial contribution of the 
Community to control newly-introduced pests 

- The preparation and attendance of a trip of representa
tives of the Chinese plant protection office ,,State
General Administration for Quality Supervision,
Inspection and Quarantine ", AQSIQ, in Germany includ
ing the Federal States of Berlin, Brandenburg, Bremen,
and North Rhine-Westphalia.

Health quality of fruit and ornamental plants 

In February 2003, the first amendment of the regulation 
on trafficking cultivation material of vegetable, fruit and 
ornamental plant varieties came into effect. In the area of 
certifying fruit crops, bilateral talks between departments 
took place with representatives of the Netherlands and 
Switzerland. 

Risk assessment and scientific work on the occur
rence of various harmful organisms on strawberries 

A nationwide survey on quarantine pests as well as qua
rantine viruses on strawberries in Germany was started, 
which was initiated and coordinated by the Department 
for Plant Health and implemented through special funding 
of the BMVEL in the frame of a project. The laboratory 
experiments are being conducted at the Federal State 
Institution for Plant Protection in Stuttgart. The results 
that have been found so far suggest an essentially wider 
spread of X. fragariae than has been suspected. 

Improved risk analysis for pinewood nematode 

A three-year EU project titled ,,Development of improved 
pest risk analysis techniques for quarantine pests, using 
pinewood nematode, Bursaphe/enchus xylophilus, in 
Portugal as a model system" has been under way since 
February 2003. First results with seedling trials confirm the 
high susceptibility of the pine type Pinus sylvestris widest 
spread in Europe, which showed a 100 % mortality rate 
under the given trial conditions after inoculation with the 
pinewood nematode. 

Plant health evaluation of particular risks for organic 
farming caused by importation and spread of inva
sive alien species 

For its way of production, organic farming is more endan
gered by the importation of invasive alien species than 
conventional farming. Quarantine pests (approximately 
300) presently listed in the Directive 2000/29/EC were
investigated under the support of the ,,Federal Program of
Organic Farming" considering their potential threat to
organic farming. 29 of the listed species showed an espe
cially high risk potential for settling and causing damage in
ecologically working farms and companies.

Spread-scenarios for the western corn rootworm 
(Diabrotica virgifera virgifera) 

In the framework of a 3-year EU research project, different 
spread scenarios were simulated for France, Germany, Italy, 
Austria, Belgium and Switzerland. This involved both vari
ous possibilities for importation e.g. via airports and "nat
ural" spread. Extermination measures prevent an establish
ment of the species in the long term, their further spread 
and considerable economic damage. Restrictive measures 
could contribute to reduce the maximum spread of 
Diabrotica populations of 80 km per year in areas with 
intensive maize cultivation to one fourth or less. 

Risks for plant health of compost, sewage sludge 
and vegetable processing remains 

A working group discussed suitable regulations on hy
giene matters after two research projects coordinated by 
the Curatory for Technology and Civil Engineering in Agri
culture (KTBL) had found out that requirements set fourth 
by the Regulation of Disposal of Biological Wastes (Bioab
fallverordnung) in biogas plants could partly not be met. 
They showed that the Tobacco Mosaic Virus (TMV) could 
neither be sufficiently inactivated in a thermophil fermen
tation process nor by pasteurising at 70 °C for one hour. 
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Institute 

for Plant Protection in Field Crops and Grassland 

The foundation of the lnstitute's jobs is the Plant 
Protection Act in the setting of the public notice of 14 
May 1998, last amended by Article 4 of the Act of Re
structuring Health-Oriented Consumer Protection and 
Food Safety of 6 August 2002. In so doing, an emphasis in 
all research activities has been placed on keeping cultiva
ted plants healthy. As a priority within both the authorisa
tion procedure of plant-protecting agents and the EU pro
cedure for active substances, the Institute tests and evalu
ates the efficiency, phytotoxicity, and use of insecticides, 
fungicides, growth regulators, and bactericides in field 
crops and grassland. Testing and evaluating molusquicides, 
nematicides and agents to be applied on seeds is done for 
all crops. Concerning possible hazards for honeybees, an 
additional evaluation and rating is done for all plant pro
tecting agents that are about to be authorized. In the 
frame of the national procedure, over 60 applications for 
authorisation according to § 15 of the Plant Protection Act 
were considered in 2003 under the aegis of the Institute. 
All applications were additionally evaluated for their ben
efit to honeybees. The Institute represents the Federal 
Biological Research Centre for Agriculture and Forestry, 
BBA, in the cooperation with the EPPO Working Party as 
well as in the working groups for developing test methods 
for fungicides and insecticides, resistance and determining 
procedures of testing the efficiency of plant protection 
agents. 

In the reporting period, the lnstitute's activities focussed 
particularly on developing strategies to avoid resistances 
when applying plant protection agents. They became ne
cessary upon having proven Septoria tritici to develop iso
lates in wheat resistant against agents of the group of 
strobilurines. The share of such resistant isolates in the 
overall population amounted up to 80 %. Monitoring 
investigations have confirmed the occurrence of such 
resistances in Great Britain, Ireland, France, Belgium, the 
Netherlands, Luxembourg, and Germany. 

A new issue was an increasing occurrence of Rhizoctonia 
root rot in maize, particularly in those areas traditionally 
cultivated for the crop in the south of Germany. As a result 
of increasing quantities inoculated in the soil, the succes
sive cultivation of sugar beet is considerably harmed. 
Research to prevent the spread of the disease has been 
intensified. 

With regard to preventive consumer protection, investiga
tions were made to prevent mycotoxins in cereals and 
potatoes, in particular facing the fact that in late 2003 
maximum levels for mycotoxins in food cereals were first 
determined. As the development of mycotoxins has 
meanwhile occurred on a worldwide basis, the Institute 
together with Deutsche Phytomedizinische Gesellschaft 
(German Phytomedical Society) took the initiative and 
held talks on mycotoxins with partners from the Czech 
Republic in the BBA in Berlin Dahlem in October 2003. 
These talks shall form the foundation of a close coopera
tion of both countries in this field. 

It is for several years now that we have seen the cabbage 
fly (Delia radicum) increasingly infesting winter oilseed 
rape, particularly in Mecklenburg-Western Pomerania and 
Schleswig-Holstein. Early-sown fields have mainly been 
infested. As a result, a dimethoate-containing plant pro
tection agent was released in Mecklenburg-Western 
Pomerania to control the pest according to § 5 subsection 
2 of the Plant Protection Act, the success of which was 
erratic. According to the lnstitute's investigations, up to 
seven species of the cabbage fly have occurred, which 
differ with regard to their ecological niches and hence in 
their infesting behaviour. This explains contradictory state
ments on the infestation itself and the erratic effect of 
chemical control. The Institute is presently cooperating 
with a number of German Federal States to intensify the 
development of an integrated way of controlling this eco
nomically harmful pest in oilseed rape. 

Western corn rootworm (Diabrotica virgifera virgifera) 
was found close to the border with France for the first 
time in 2003, which made eradication measures necessary 
in areas endangered by infestation Germany. Furthermore, 
an increasing number of beetles found in neighbouring 
countries suggest that it be introduced into Germany very 
soon. The lnstitute's research to find ways of protecting 
plants by eradication measures have been intensified and 
preliminary laboratory tests started. 

In the frame of the Joint BM BF Research Project "Safety 
Research and Monitoring Methods for Growing Bt-Maize", 
the Institute has been dealing with part of the project 
called "Effect of Bt-Maize on the Decomposition Capacity 
of saprophagic Dipteria". As saprophagic dipteria larvae, 
being important decomposition organisms, are potentially 
endangered by the intake of Bt toxins when decomposing 
organic litter, several levels of litter mineralization are 
being investigated. 

Measures to reduce the occurrence of pest organisms 
harmful to plants in organic farming 

Fungal pests in organic farming 

To meet with the importance of organic farming, investi
gations have been continued into the occurrence of plant
pathogenic organisms in organic farming on a field within 
the experimental farm of Sickte, which has been certified 
according to the EU regulation 2091/92. The long-lasting 
dry period in spring and summer of 2003 caused a com
paratively low occurrence of plant diseases in general. In 
contrast to years with average precipitation, late blight of 
potato (Phytophthora infestans) did not occur during the 
entire vegetative period. Due to the aridity, neither 
damage by late blight (Streptomyces scabies) nor wire 
worms (Agriotes species) have been detected. 

For winter wheat, the relatively good supply of nitrogen 
following the receding crop of clover compared with 
oilseed rape as a preceding crop caused an increased in
festation of mildew (Erysiphe graminis) and brown rust 



(Puccinia recondita). Independently of the preceding crop, 
Septoria leaf bloth (Septoria tritici) occurred most fre
quently. The better supply of nitrogen led to an increased 
yield of 65 to 70 dt / hectares, whereas having oilseed rape 
as a preceding crop only 35 to 38 dt / hectares were yiel
ded depending on the variety. Preliminary trials of culti
vating mixed varieties of wheat with various resistances 
suggest that this measure may reduce the infestation of 
mildew and brown rust. 

Stalks of potato infested with late blight 
(Phytophthora infestans) 

Animal pests in organic oilseed rape cultivation 

As there is hardly any experience of controlling animal 
pests in oilseed rape cultivation for ecologically working 
farms and companies, cultivating procedures at disposal in 
organic farming have been developed further. A 
mulch/hoe technique, which among others uses the 
development of natural antagonists (strips of wild flowers, 
strips of early maturing rape), was compared with a 
ploughing/currying technique (standard cultivation with
out strips of wild flowers and strips of early maturing 
crops) and a mulching/currying technique (with strips of 
wild flowers, strips of maturing crops). Although the 
ploughing/currying technique resulted in the highest yield, 
most pests of the new generation hatched in respective 
areas (except brassica pod midge). Whereas the 
mulching/currying technique supports the development 
of natural antagonists, an increased pressure of weeds 
forms a considerable risk. In the mulch/hoe technique, the 
risk of weeds was reduced at the cost of predators, and 
cultivars were more severely infested by brassica pod 
midge and occasional pests in autumn. 

For the significance of ground beetles as antagonists of 
pests on oilseed rape 

Due to their biology, many ground beetles are regarded as 
natural antagonists of rape pests. The present results of an 
EU project under participation of the Institute enable 
assessments on the infestation of cultivars, the quantity of 
pest larvae dropping out of rape blossoms, the variety of 
ground beetle species, as well as the temporary and local 
occurrence of predatory and quarry. The extent of redu
cing the number of pests may be calculated by the hatch 
rate of the new pest generation, depending on the den
sity of predators. Investigations have concentrated on the 
most common and - concerning their capability to reduce 
the number of rape pests - potentially most important 
species of ground beetles and rove beetles as well as the 
most important rape pests (blossom rape beetle -
Meligethes aeneus, cabbage stem weevil - Ceutorhynchus 
pallidactylus, brassica pod midge - Dasineura brassicae). 
Laboratory investigations have shown significant differ
ences between various ground beetle and rove beetle 
species with regard to their daily consumption, food selec
tion, and the quantity of additional plant food. The DNA 
of previously eaten blossom rape beetles could be specifi
cally evidenced in a biotechnological procedure (PCR) for 
several ground beetle species. 

Application of straw mulch to reduce viral infections in 
seed potato 

In organic farming, there are hardly any measures to con
trol aphids in order to limit viral infections in potato culti
vars directly. Making them sprout, planting and digging 
them early may limit the period of a potential viral infec
tion, it may, however, not prevent the number of incom
ing aphids. In practise, the effect of applying straw mulch 
on the number of incoming aphids was investigated in 
three locations. Straw mulch changes the settling beha
viour of virus-infecting aphids decisively. Due to the dry
ness in summer and the low number of incoming aphids, 
the variants showed few differences in the number of 
incoming aphids, which contrasted previous years. Straw 
mulch reduced the occurrence of aphids as it had done in 
the years before. An interesting factor is that like in the 
previous year the straw mulch variants featured fewer 
Colorado beetles. 

Assessment of resistance in cereals and potato 
varieties 

Knowledge about the resistance of cultivars against fungal 
diseases and pest insects constitutes an essential part of 
environmental and consumer-orientated plant protection. 
This knowledge is an important foundation in the de
cision-making process for both integrated and organic cul
tivation. 

Investigations into cereals 

Investigations into the resistance of cultivars were made 
by controlled infection in order to rate sorts and nucleous 
stocks of wheat and Triticale for their susceptibility to foot, 
leaf and ear diseases. This includes annual investigations 
into 220 varieties of winter wheat for their susceptibility 
to Pseudocercosporella herpotrichoides, Septoria tritici, 
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Drechslera tritici-repentis, Septoria nodorum, Fusarium 
culmorum and Fusarium graminearum in several locations. 
For approx. 40 varieties of summer wheat and 35 Tritica/e 
varieties, resistances were investigated against Septoria 
tritici, Drechslera tritici-repentis, Septoria nodorum, 
Fusarium culmorum and Fusarium graminearum. 

Investigations into the resistance of wheat, Triticale and 
malting barley against head blight caused by Fusarium cul
morum and F. graminearum have gained particular impor
tance. Considering essential influences like preceding crop, 
tillage, weather and pest management, selecting the vari
ety of cultivars constitutes the most essential foundation 
of an integrated pest control. This comprises both pre
venting ear diseases including keeping yields constant and 
preventing a mycotoxin load in the harvest product. 

Another focus was placed on investigations into the viru
lence and diversity of yellow rust on wheat (Puccinia stri
iformis) and brown rust on rye (Puccinia recondita) as well 
as the occurrence of Ramu/aria collo-cygni, the causal 
agent of the Ramu/aria leaf spot disease on barley. 

Formation of a pyknidium of Septora tritici on the leaf 
surface of susceptible wheat varieties 

Investigations into potatoes 

In the reporting period, 21 nucleous stocks of potato on 
behalf of the Federal Office of Plant Varieties, and an
other eight ones on behalf of private breeders were 
finally examined under laboratory conditions according to 
the Glynne-Lemmerzahl method for their resistance 
against the four pathotypes most important in Germany 
(1, 2, 6, and 18) of the causal agent of potato wart 
(Synchytrium endobioticum). 18 of these stocks showed 
clear signs of resistance against pathotype 1. Only one 
stock reacted with a resistance against three pathotypes 
(1, 2, and 6). As Germany has mainly experienced potato 
wart of the pathotypes 2, 6, and 18, varieties with a resis
tance against these three pathotypes are particularly 
required to control the wart. A prophylactic cultivation of 
resistant varieties is the most important measure to take 
steps against the potato wart and its spread. In the frame 
of a preliminary examination, which was designed in the 
same way like the final one, 272 nucleous stocks for pri
vate breeders and the Federal Centre for Breeding Re
search on Cultivated Plants were investigated for their 

resistance against 5. endobioticum (mainly pathotype 1). 
This investigation produced 43.4 % of nucleous stocks or 
their genotypes to show clear susceptibility symptoms. 
However, only stocks with resistance reactions against 
pathotype 1 or other pathotypes may apply for the final 
potato wart examination before the Federal Office of 
Plant Varieties. 

The method of microscopic soil analysis for stable wart 
sporangia by wet screening was improved in the reporting 
period. Harmful substances were replaced by calcium chlo
ride. 

Emphasis was also placed on investigations on the resis
tance of potatoes against Phytophthora infestans and the 
bacterial causal agent of scab, Streptomyces scabies. 

Registration of slugs in winter rape fields 

Procedures to register the quantity of slugs in the soil and 
allow assessments on the pest's activities were tested in 
the frame of a joint project. In a flooding method, rectan
gular cuts were excavated with a spade, put in plastic 
vessels, and flooded for three days in order to drive slugs 
out of the soil. Slices of turnip cabbage were then put on 
the surface of the excavation in the vessel to increase the 
enticement. The density of slugs was registered by defined 
area traps, in which a molluscicide was strewn on the sur
face of the soil, which was limited by a plastic ring and 
covered with a mat to drive slugs out of the defined area 
of soil. Applying mats and strewing the molluscicide in 
areas of one square metre each registered the degree of 
activities on the surface of oilseed rape fields. 

Another field of investigation is in how far cultivating 
resistant varieties may reduce the application of fungicides 
and growth regulators, what effect various ways of tillage 
take on the occurrence of pests and the degree of dam
age, and why once unimportant pathogens like 
Verticillium longisporum are increasingly occurring. 

Investigation into incidents of poisoned honeybees 
caused by plant protection products 

According to § 33, subsection 2 No. 8 of the Plant 
Protection Act, the job of the BBA is to examine honey
bees for damages caused by the application of plant pro
tection products. In the reporting period, 217 submissions 
containing a total of 645 samples (comprising 305 samples 
of honeybees, 323 of plants, 10 of honeycombs, and 7 
others) were investigated. In late July, aphids, particularly 
in Lower Saxonian potato cultivars, spread dramatically 
due to persistently high temperatures. At the same time, 
almost all nectar resources for honeybees were exhausted 
for the prevailing aridity, which caused them to switch to 
honey dew, which was being produced in large quantities 
by the aphids. As the products PIRIMOR and PLENUM, 
which are harmless to honeybees, were not at disposal, 
numerous users applied other products. Thus the contami
nation of honey dew has led to the most severe honeybee 
poisoning of the last 15 years. The detected loss of hon
eybees by applying plant protection products spreads on 
the following cultivars: 119 in potatoes, 10 in oilseed rape, 

4 in fruit, and 10 in other varieties. Criminal deeds must be 
suspected in 11 cases. 
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Institute 

for Plant Protection in Forests 

The Institute for Plant Protection in Forests deals with the 
causes as well as the prevention and fight of illnesses and 
damages at tree varieties sylviculturally used. Trees, being 
an elementary component of the ecosystem of forests, are 
particularly investigated. Issues concerning the causes of 
damage to trees in urban horticulture and the preserva
tion of their health are also dealt with. Much information 
obtained by investigations into forest trees may also be 
transferred to street and park trees. 

Investigations are made concerning the pathogenesis and 
epidemiology of pathogens in trees under particular con
sideration of those that are increasingly spreading 
(Ceratocystis fimbriata) or have come to the area of the 
Federal Republic of Germany only recently (chestnut 
blight). 

Simultaneously, the damaging performance and popula
tion dynamics of pest insects and other animals harmful to 
trees are considered, with particular emphasis on newly
imported species (e.g. sycamore lace bug, horse chestnut 
leaf miner) as well as pests the importation of which must 
be expected (e.g. Asian longhorned beetle). 

Finally, examinations are made into the further develop
ment of integrated forest-protection technologies, inclu
ding the search for practicable and suitable procedures for 
the decontamination of wood. 

Making new findings accessible to be implemented in 
practise, developing guidance and instruction concerning 
foreseeable phytomedical issues and thus laying the foun
dation for advising Federal ministries and the German 
Federal Government as for the topics outlined above 
belongs to the tasks of the Institute for Plant Protection in 
Forests. 

This, besides making publications and introducing works 
of the Institute in national and international conferences, 
involves independently organized conferences of the 
Institute. 

In the framework of the responsibility for the assessment 
of the efficacy of plant protection products as assigned to 
the BBA through the Plant Protection Act, the Institute for 
Plant Protection in Forests develops technical certificates 
(named evaluation reports) for preventatives, rodenticides, 
and repellents and submits them to the Federal Office of 
Consumer Protection and Food Safety (BVL). 

Current situation in forestry 

After the strong precipitations of the year previous to the 
reporting period had had a mainly positive effect on the 
health of forests in Germany, an unfavourable develop
ment was introduced by the prolonged dryness in the year 
2003. Without the good starting position regarding the 
water supply of the grounds, the situation would have 
been even more unfavourable. Particularly flat rooted 
trees showed damages as well as clear indications of strain 

caused by aridity in many places. One example of it and a 
well-known indicator for tension in wood caused by lack 
of water is cracks that formed on spruce stems in some 
locations. 

Due to the weather, the propagation of secondary pests, 
however, has caused much bigger problems, with bark 
beetles being in the centre of interest. An alarming mass 
propagation of the two most important bark-brooding 
ips, European spruce bark beetles (fps typographus) and 
pine bark beetles (Pityogenes chalcographus) started on 
the entire territory of the German Federal Republic, which 
had been triggered by a number of circumstances influ
enced by the climate: 

- In some regions (particularly in Southern Germany) a
high population density of the beetle formed the star
ting point, partly even originating from damages left
by the hurricane "Lothar".

- The good climatic conditions for its propagation made
three bark-brooding fps-generations possible in one
year. During the entire vegetation period, ideal wea
ther-conditions prevailed for swarming flights of the
beetles, so that its spread must be understood to be 
far-reaching and in some areas even region-wide.

- The dryness reduced the production of resins and
hence the natural defence of the trees considerably.
This situation has led to the fact that controlling bark
brooding ips dominated all forest protection activities
in the reporting period, and it has become foreseeable
that a great effort will have to be made in the follo
wing years for damage limitation.

A second focus in forest protection in 2003 was placed on 
coniferous-feeding butterflies, particularly the mass pro
pagation of the nunmoth in pine stands in the north-east 
German lowlands. In the State of Brandenburg alone, the 
infestation covered 32,000 hectares, 20,000 of which had 
to be treated merely to save the stand. Unfortunately, no 
selectively working substances have been available to do 
so any more, instead synthetic pyrethroides with a broad 
effect had to be fallen back on without exception. Since 
the calamity with the nunmoth is going to continue, we 
hope that substances for a target-orientated control of 
the pest will soon be available again. 

Another problem in forest protection during the report
ing period was the propagation of the common 
cockchafer and forest cockchafer in the upper Rhine valley, 
and Nectria coccinea particularly occurring in the Eifel and 
Sauerland areas. Compared with the issues mentioned 
above, these two affairs are of a rather local interest. 

Events 

The Institute for Plant Protection in Forests held two con
ferences of experts in 2003, involving other concerned 
institutes and experts of plant protection offices to discuss 



issues in connection with the application and assessment 
of plant protection products. On 21 and 22 October the 
expert commission "Stored Product Protection and 
Rodent Control" held their meeting in Brunswick, where 
various topics concerning "Control of Mites and Insects in 
Stored Product Protection" and "Control of Wild-Living 
and commensal Rodents" were discussed. On 19 and 20 
November, the "Forest Protection" commission met in 
Brunswick, discussing issues of all fields of forest protec
tion. Together with the Institute for Plant Protection in 
Horticulture of the BBA, a meeting was held in Brunswick 
on 24 and 25 June concerning the horse chestnut leaf 
miner. Current research results on the biology and control 
of Cameraria ohridella were introduced and discussed 
during this well-attended event. 

Series of leaflets 

Already in the previous year, a leaflet concerning the Asian 
longhorned beetle had been issued by the BBA, which had 
been the beginning of a series of leaflets dealing current 
harmful organisms in the field of phytomedicine. Short 
summarizing texts as well as photos that were easy to 
remember should appeal to both interested amateurs and 
professionals in plant protection. For the field of "Diseases 
and Pest Animals on Ligneous Plants", the working group 
responsible for municipal trees of the Standing 
Conference of the heads of public garden departments 
with the German Convention of Municipal Authorities 
(GALK) and the research association of landscape deve
lopment and landscape architecture (FLL) could be won as 
cooperation partners for the series of leaflets. The two 
new pest animals for the series, which were considered in 
the reporting period, were horse chestnut leaf miner 
(Cameraria ohridella) and horse-chestnut scale (Pulvinaria 
regalis), which are two insect species that were first 
imported to Germany only a few years ago. The leaflets 
are distributed together with the cooperation partners 
and offered by the institutes involved in the Internet for 
downloading. The leaflets have met with great approval 
and much positive response. They are planned to be con
tinued in the present layout. 

New leaflets 
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Tree of the Year 

The tree of the year 2003 was the black alder (Alnus gluti
nosa (L.) Gaertn.), a woody plant much influencing the 
landscape of our riparian forests and river shores. 
Characterising lightwood lowlands and stand-creating in 
fenlands, it can bear excess moisture in the soil like no 
other local tree except for some willow varieties. With the 
development of a strong tap root system, it can make use 
of solid clay, loam and Pseudegley soils. Its ability to take 
up much water and evaporate it through the leaves des
tines it to be used in flood protection, comparable with a 
biological drainage. The habitat of this tree, which is 
adapted to extremes, however, is increasingly being con
stricted with regulating rivers and draining many former 
flood areas. 

Beside these anthropogenic causes, various other harmful 
factors may affect the black willow, which were intro
duced in a survey article on the occasion of its appoint
ment as tree of the year (AFZ - Der Wald (The Forest), 
2003, pp. 454-459). The most threatening disease of all is 
certainly Phytophthora, which was only diagnosed a few 
years ago and often occurs epidemically at water courses. 
The bark necroses caused by the algae fungus may cause 
trees to die, particularly if they encircle the entire stem. For 
pest insects, two beetles are of interest apart from a num
ber of sawflies and gall mite. Voracity of the alder leaf 
beetle (Age/astica aim) may lead to a complete defoliation 
if the pest propagates in sufficient numbers, without how
ever endangering the tree seriously. The weevil causes 
greater damage, with its larvae mining in the bark. 

Top drought at poplars 

In the reporting period, a nationwide epidemic occurrence 
of the bark fungus Cryptodiaporthe popu/ea had to be 
recognized. ltalica and Pyramidalis varieties of the black 
poplar (Populus nigra) were particularly concerned. The 
infestation is characterized by an increasing share of dry 
branches starting at the lower side and growing upwards, 
which has led to the name "top drought". Normally, the 
cause of the disease lasts for one year. 

Slime flow on the stem of an alder with Phytophthora 
infestation 
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Leave consumption of the alder leaf beetle 
(Agelastica aim) 

For the C. populea however, the fungus may again pene
trate into healthy tissue in the subseauent year, leaving 
cancer-line necroses. Consequently, the top degenerates, 
which may lead to the death of whole trees. The occur
rence of the disease in epidemic frequencies suggests that 
besides the pathogen other factors may take an influence 
like severe frost in winter or strain for lack of water. As the 
fungus is a host-specific pathogen, counter measures 
should mainly be of a preventive nature. Selecting resistant 
clones and preventing strain for young trees because of 
lacking water should basically be in the foreground. New 
stands should not be created in the area of old trees in 
order to minimize infestation pressure. The Institute for 
Plant Protection in Forests participates in the development 
of concepts for curing infested trees, in particular for rea
sons of securing roads that are lined by infested trees. 

Investigation into shed protection for ash 

With a sufficient population density, hoofed game like roe, 
deer and moufflon may cause considerable economic 
damage to forest trees. Besides damage by roe, decor
ticating by moufflon is particularly problematic as the bark 
of the stem is injured, which does not only reduce the 
value of the wood but may also lead to subsequent 
damage like rot. In areas with a dense population of deer, 
this concerns mainly spruces, for some years however, 
there has also been damage in stands of deciduous trees. 
Young ashes with a smooth bark (Fraxinus excelsior) are 
preferred by deer, leading to considerable problems of 

Fresh deer barking 
on a young ash 

selecting "future trees". So far, taking vigorous mechanical 
measures of each single tree in concerned stands has been 
the only way of protecting them, which is expensive and 
time-consuming. Thus, alternative measures of barking 
protection in ash stands are desired. The condition is that 
measures taken protect the trees lastingly. Applying a pro
tective substance once, as an example, is usually insuffi
cient. On the other hand, procedures to be applied should 
be easy to use, while not incurring too high expenses. In 
2001, preliminary tests were implemented in a trial stand 
in the Lower Saxonian office of the Elm forest super
intendent, which are based on an artificially induced corti
cation. Similar to a procedure that has been successfully 
applied with spruces, the young, smooth bark of ashes is 
slightly injured at the surface, which triggers an early 
roughness. Even if the procedure looks practicable at pres
ent, evidenced results may only be expected in some 
years. 

Cortication 
following surface 
injury 
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Institute 

for Plant Protection in Horticulture 

In the frame of legally assigned tasks, the Institute for 
Plant Protection in Horticulture deals with the following 
issues: 

- Advising political bodies on issues of plant protection in
horticultural crops

- Assessing the efficacy, phytotoxicity, resistance manage
ment and benefit of plant protection products for horti
cultural crops and amateur gardening

- Participating in removing insufficiencies of plant protec
tion concerning horticultural crops

- Assessing the resistance of horticultural crop plant varie
ties (vegetables, medical plants, herbs, and ornamental
plants) against harmful organisms

- Participating in the development of risk analyses and
assessments concerning the danger of harmful orga
nisms being introduced or spread

- Diagnosis, biology and epidemiology as well as popula
tion dynamics of harmful organisms occurring on vege
tables, medical plants, herbs, ornamental plants and
ornamental shrubs

- Developing sustainable plant protection concepts for
commercial gardening, urban horticulture and amateur
gardening

- Developing groups of criteria as a foundation for proce
dures in agricultural audits to help optimising horticul
tural farming systems in the sense of protecting users in
a preventive way. 

In the centre of research activities concerning harmful 
organisms on vegetables, medical plants, herbs, as well as 
ornamental plants and shrubs there are investigations into 
the diagnosis, epidemiology and control of harmful orga
nisms that are new or have been newly imported. Among 
them there are Phytophthora ramorum, a pathogen that 
causes dying sprouts particularly on Rhododendron and 
Viburnum, the bacterium Ra/stonia solanacearum occur
ring on Pelargonium, powdery mildew (Oidium sp.) on 
poinsettias and horse chestnut leaf miners (Cameraria 
ohridella), Andromeda lace bug (Stephanitis takeyat) and 
horse-chestnut scale (Pulvinaria regalis). 

A joint project called "Beneficial Organisms", which was 
coordinated by the Institute for Plant Protection in 
Horticulture, was finished in the reporting period. Thirteen 
horticultural farms participated in the project that had 
been grouped according to the four regions of their ope
ration. Emphasis was put on the application of beneficial 
animals on ornamental plants. The results of three years of 
research allow the conclusion that organic plant protec
tion utilizing beneficial animals may well be successful 
even as far as ornamental plants are concerned. Based on 
the positive results, the BMVEL is providing funds for the 

joint project of "Beneficial Organisms II", incorporating 25 
farms. It rests on the results of the previous project, involv
ing a wider range of varieties and conside-ring more dis
eases. It has been the objective to develop overall con
cepts considering the most important fungal diseases. 

Together with the Institute for Plant Protection in Forests, 
the Institute organised an international congress titled 
"Strategies to reduce the infestation by the horse chestnut 
leaf miner in urban horticulture" in Brunswick, which was 
held on 24 and 25 June. From 4 to 6 November, the Insti
tute organised the 21 st meeting of experts of plant pro
tection in vegetable and ornamental plant farming / tree 
nurseries. 

Current issues concerning diseases and pest animals 
on ornamental plants and shrubs 

The investigations described hereafter are performed 
together with the Department for National and Inter
national Plant Health of the BBA. 

Phytophthora ramorum and other Phytophthora 
species 

Investigations in the reporting period were focussed on 
the following six issues: 

- Investigations into finding reliable methods of eviden
cing P. ramorum in plant tissue, soil and water samples

- Investigations into morphological differences between 
American and European P. ramorum isolates

Investigations into crossbreeding performances in vitro 
and in viva 

- Investigations into the histology of P. ramorum colonies
on tissue of Rhododendron sprouts

- Investigations into the tolerance of P. ramorum for
fungicides

- Investigations concerning the decontamination of reuti
lised water of tree nurseries using filter equipment (R&D
project).

The investigations into the differences between American 
and European isolates revealed most apparent differences 
in the growth rate. Crossbreeding tests also suggested 
that there were differences in the origins of the two 
species. Tissue analysis proved that P. ramorum forms 
chlamydospores in the plants. Preliminary trials investiga
ted 77 mainly European P. ramorum isolates concerning 
their tolerance for Metalaxyl (FONGANIL GOLD). Clearly 
tolerant isolates could be detected. The results that have 
been achieved so far suggest that the tolerance for fungi
cides does not correlate with the host plant and the year 
of isolation. First results of filtering reutilised water in tree 
nurseries for potted plants, using non-chemical ways of 



control, suggest that the procedure allows to eliminate 
the pathogen from water even under conditions of mar
ket production. 

Phytophthora ramorum on Rhododendron 

Ralstonia solanacearum on Pelargonium zona/e 

In the centre of the investigations into R. solanacearum on 
Pelargonia, which had started two years ago, there were 
experiments concerning the latent period as well as possi
bilities to prove the pathogen in plants that show no 
symptoms. The objective of these activities is to find a reli
able procedure of obtaining healthy multiplier stocks. 
After a selective inoculation of pelargonia by dipping their 
roots into a suspension of R. solanacearum, the develop
ment of symptoms depended greatly on the temperature 
and density of the inoculant. Plants that had been inocu
lated with a density of 102-104/ml did not show any symp
toms at a temperature of 18 °C. Even a succeeding rise in 
temperature to 23 °( did not lead to the development of 
symptoms. With a density of the inoculate of 106/ml how
ever, symptoms became clearly visible at a temperature of 
18 °C. They appeared even with a density of 103/ml when 
the temperature was 23 °C. So far, R. solanacearum could 
not be proved in inoculated plants that showed no symp
toms. 

Powdery mildew on Euphorbia pulcherrima 

Powdery mildew has occasionally occurred on poinsettien 
in Germany for two years now. This is an Oidium species 
that does not originate from Germany. It is understood 
that the pathogen is imported anew in each growing sea
son through potentially infested cutting material from 
third countries. After investigations had been performed 
to evidence the pathogen early and determine its latent 
period, trials on host plants were conducted in order to 
establish if this mildew can survive from one growing sea
son to the next. A total of thirteen Euphorbia varieties 
were tested for their susceptibility to Oidium sp. in infes
tation trials under fixed conditions. Varieties included 
open-land perennials and weeds of the genus Euphorbia 
as well as varieties cultivated under glass. While no mildew 
infestation occurred on E. fulgens, E. mi/ii and the investi
gated freerange perennials, the annual domestic weeds E. 
exigua and E. helioscopia proved to be host plants for the 
Oidium species of poinsettien. Greenhouses should there-

fore be kept free of Euphorbia weeds. 

Pulvinaria regalis on ornamental shrubs 

After its introduction to Europe, the first occurrence of 
horse-chestnut scale (Pulvinaria regalis Canard) in 
Germany was observed in the Rhineland in 1989. Since 
that time it has spread further north and south. A prelimi
nary survey in 2003 showed that P. regalis occurs on seve
ral varieties of Tilia and Acer as well as on Aesculus hippo
castanum. Varieties of host plants to this species that has 
adapted itself to a number of host plants include trees of 
24 families. P. regalis is univoltin and has a high propaga
tion potential. In addition to that, its larvae may spread 
actively to new host trees by wind. These factors allow P. 

regalis to spread enormously. So far, little has been found 
concerning the long-term damage and the necessity of 
control measures. Independently of possible damage 
however, the white egg sacks of the females pollute 
stems, which after all reduces the ornamental value of the 
trees. 

Andromeda lace bug (Stephanitis takeyai) on Pieris 
varieties 

The first occurrence of Stefanitis takeyai Drake at Maa in 
Germany was evidenced in 2002. The pest that had been 
unknown in Germany was detected on large shrubs of 
Japanese Pieris (Pieris japonica) in a park in the city of 
Bremen. The infested plants had become conspicuous for 
clearly yellowing leaves with a succeeding leaf full. The 
Andromeda lace bug originates from Japan, occurring on 
several trees there, particularly Japanese Pieris (P. japonica) 
and Lyonia el/iptica. For Europe, the pest first occurred in 
the Netherlands in 1994. Since then, it has been found in 
England, Poland and Italy. So far, the pest has been found 
on Pieris and Rhododendron varieties in Germany, appa
rently preferring Pieris. Investigations and reports in 2003 
revealed its occurrence in house gardens, horticultural 
farms and a park in Bonn. This confirms suspicions of 
Andromeda lace bug to have spread to a greater extent 
than expected in Germany. 

I 

Andromeda lace bug 
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The "Federal Programme of Organic Farming" 

Dyed mulching materials against aphid infestation on 
outdoor vegetable varieties 

Mulching materials applied were straw from organic farm
ing and coloured mulching fleeces (polypropylene in black, 
blue, red, green, silver and white). Various vegetable like 
broccoli, head lettuce, bush bean, broad bean and carrot 
were grown under organic conditions (according to the 
EU regulation 2092/92) to check the efficacy of mulching 
materials on several plant varieties and aphid species. The 
number of winged aphids was reduced by up to 50 % on 
mulched plots, which did not necessarily result in a redu
ced infestation during the growing season. A selective effi
cacy of the straw mulch on particular aphid species could 
not be detected. Of the six mulching colours tested, silver 
and white have so far proved to reduce infestation com
pared with plots that were not mulched, Only the silvery 
mulching fleece resulted in a considerable increase in the 
harvest product, compared with the other colours. 

Concepts for plant protection in tree nurseries 

The project aimed to compile current data and experience 
on plant protection in tree nurseries that work under 
organic aspects as any sort of survey of the causes of dam
age as well as practical experience with preventive and 
direct control measures had not been available. In the 
frame of the project, comprehensive research into literary 
references and addresses was done and information on 
organically producing tree nurseries and regulations for 
their ecological management collected. In addition to that, 
detailed standardized questionnaires were issued to ga
ther information from managers of such companies and 
farms and their consultants. Tree nurseries of the 31 mana
gers questioned are located throughout Germany. Thus, a 
comprehensive survey on the current situation in tree 
nurseries that work under organic aspects under particu
lar consideration of plant protection has been made for 
the first time in Germany. 

Investigations into the resistance of horticultural crops 

The development and optimisation of resistance examina
tion procedures is an important field of the lnstitute's 
work and implies fundamental knowledge of the biology 
and epidemiology of relevant pathogens. Establishing the 
resistance of cultivated plants is based on internationally 
recognized and standardized procedures that have been 
described in the guidelines of the UPOV (International 
Union for the Protection of New Varieties of Plants). 
Scientific data and methodical experience are introduced 
to the Federal Office of Plant Varieties in an advisory 
capacity when new UPOV guidelines are issued or existing 
ones revised. This also includes investigation into the resis
tance against various strains. 

In cooperation with the Federal Office of Plant Varieties, 
the following horticultural corps were tested in 2003 for 
their resistance to harmful organisms: 23 varieties of car
rots for Alternaria dauci, 12 pea varieties for Erisyphe pisi 

(mildew), 15 varieties for Fusarium oxysporum (top yellow 
of pea), and 3 varieties for Ascochyta pisi (leaf and pod 
spot of pea), 3 bean varieties for Colletotrichum linde
muthianum (bean anthracnose), 2 lettuce varieties for 
Bremia /actucae (downy mildew) and 6 spinach varieties 
for Peronospora farinose (downy mildew). Investigations 
into breed issues of Bremia /actucae on lettuce were 
added to the list in the reporting period. The fungus cha
racterised by a high variability has repeatedly broken 
through resistances in the past few years. Twenty-four 
pathotypes of Bremia /actucae have presently been certi
fied officially, eight pathotypes of which the IBEB 
(International Bremia Evaluation Board) has identified as 
being new. A German survey shall now analyse the viru
lence spectrum of Bremia /actucae and examine its signifi
cance for local areas under cultivation for a period of three 
years. 
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Institute 

for Plant Protection in Fruit Crops 

The Institute for Plant Protection in Fruit Crops deals with 
a wide range of research topics on causes of damage in a 
number of fruit crops with its work mainly resting on 
stone fruit and kernel fruit crops that have been cultiva
ted for years as well as berries in the experimental station 
on site, an isolated fire blight experimental station in 
Kirschgartshausen (Federal State of Baden-Wurttemberg) 
and fruit plantations of fruit cropping enterprises. Facing 
issues of consumer protection, the objective of the 
lnstitute's work is to deal with fundamentals of phyto
medicine, make practise-orientated solutions accessible 
and develop sustainable strategies for plant health and 
protection concerning all methods of fruit growing. Being 
involved in international standardization. research concen
trates on plant health, consumer protection and the quali
ty of produce. Based on phytomedical expert knowledge 
and findings on the biology, diagnosis and epidemiology 
of harmful organisms, their multifarious interactions and 
their significance for fruit crops, the Institute provides sci
entific assistance in the decision-making process of politi
cal bodies. 

A focus in the legally assigned tasks during the reporting 
period lay in the scientific and administrative company of 
the Federal Ministry of Consumer Protection, Food and 
Agriculture (BMVEL) to control the fire blight pathogen in 
fruit growing without applying antibiotics. During the dis
cussion process on the strategy and the assessment of 
steps to be taken, recommendations for the Ministry were 
developed and issued. A scientist of the Institute partici
pated in meetings of a working group together with rep
resentatives of German Federal and State authorities, con
ventional and organic fruit production, consumer protec
tion, environment and nature preservation. 

In connection with the organisation and management of 
congresses, a meeting of the working group "Plant Virus 
Diseases" of the German Phytomedical Society was held in 
the Institute for Plant Sciences of Heidelberg University on 
27 and 28 March 2003. A discussion of the working group 
"Nursery Gardens and Fruit Crop Certification" was man
aged by the Institute and held in Dossenheim on 16 April 
2003. A scientist of the Institute organised and chaired a 
meeting of the IOBC/WPRS wor-king group titled "Plant 
Protection Products and Beneficial Organisms", which was 
held in Ponte de Lima, Portugal, at "Escola Superior 
Agraria de Ponte de Lima" from 8 to 10 October 2003 
with over 80 representatives of twelve countries partici
pating. 

The Institute was involved in the "Federal Programme of 
Organic Farming". Projects were dedicated to controlling 
cherry fruit fly with entomopathogenic nematodes, the 
effect of control strategies against apple sawfly on 
Aphelinus mali and other beneficial animals as well as the 
application of alternative substances to control apple scab. 

In the frame of research activities to develop solutions for 
controlling the cherry fruit fly, a scientist of the Institute 
participated in a workshop in Canada, which was held 

during the annual meeting of entomological societies of 
Canada and British Columbia. The scientist also participa
ted in a meeting to inform farmers about the cherry fruit 
fly, which met with great approval. There is reason for 
concern due to the fact that the situation in Germany is 
deteriorating, since the plant protection service in 
Rhineland Palatine reported about several specimens of
the North American cherry fruit fly R. cingulata in the area 
of Mainz and Bingen in 2003. The spread of this newly
introduced species must be closely observed. 

Works were continued on characterizing and evidencing 
by PCR the most important viruses on strawberries trans
mittable by aphids. The complete nucleic acid sequence of 
the Strawberry mild yellow edge virus isolate D74 was 
determined and compared with the sequence of the MY 
18 isolate. Of a total 23 other isolates, part of the 
sequence was propagated by PCR for the hull protein 
gene. The phylogenetic analysis made it possible to cate
gorize the isolates in three groups: type D74, type 
9Redland and type MY18. The investigations led to the 
development of an applicable PCR evidence method for 
various isolates. In the frame of a project concerning the 
investigation of closteroviruses as causal agents of the 
grapevine leafroll disease, characterising works were con
tinued on the AA42 isolate of the Grapevine leafro/1 asso
ciated virus 7 (GLRaV-7). For investigating the variability of 
GLRaV-1, GLRaV-3 and GLRaV-7 isolates, a large number 
of samples were collected from domestic and foreign 
sources to extract nucleic acids in a silica-extracting proce
dure developed in the Institute. 

In a project on sequencing the genome of apple prolifera
tion phytoplasm conducted in cooperation with the Max
Planck-Institute for Molecular Genetics in Berlin, finding 
the sequence has basically been finalized; remaining works 
will mainly concentrate on closing gaps and analysing the 
sequence, particularly metabolically and phytopathologi
cally important genes. These works are of significance for 
research of the disease and its control. 

Kinetic triggering factors of ascospore dispersal of 
Venturia inaequalis (Cke.) Wint. 

A research project funded by DFG investigated the 
ascospore dispersal of the fungus. Oscillating and linear 
water flows in a flow tunnel were used to induce the dis
persal of ascospores of wintered leaves bearing 
pseudothecae. Linear and oscillating flows were equally 
effective. A threshold value was achieved at a speed of 
3 mm/s. Pseudothecae-bearing apple leaves were fixed 
underwater in an ultrasonic chamber with the water 
being moved by acoustic pressure. Being exposed to sinus 
sounds of low frequencies and superimposed sinus oscilla
tions mainly at frequencies of infrasound to cause water 
motions proved particularly effective. Spores were dis
persed immediately upon setting the stimulus without any 
after-effect. Wintered dry apple leaves were wetted in a 
laboratory by sprinkling fine water droplets, larger drops 
of water or exposing them to spray. Independently of any 



motion of air or the kind of exposure, the dispersal of 
ascospores always followed the same curve during the 
first hour after having started the experiment. A persis
tent wetness of the leaves alone was not sufficient for the 
release of ascospores, only water drops could trigger a 
continuous dispersal. 
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Ultrasonic chamber with leaves bearing pseudothecae 
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during night 

Strategies to control fire blight in kernel fruit 

In the frame of research activities an antagonistic effect of 
yeasts against fire blight could be evidenced in field trials 
in 2002 and 2003. These field trials are annually conduc
ted on apple trees of the 'Gala' variety under realistic con
ditions in cooperation with the Plant Protection Office of 
Baden-Wurttemberg and the University of Heidelberg in 
the experimental station of the Institute in Kirsch
gartshausen. The efficacy of alternative substances com
pared with PLANTOMYCIN to control fire blight was 
investigated. Single trees in the experimental station were 
inoculated with a mixture of three E. amylovora stems 
that served as inoculum sources for a secondary infesta
tion by insects, wind or rain. The evaluation of the results 
was focussed on secondarily-infested trees, since this way 
of infestation is closest to natural conditions. The sub
stance BP3012, which is based on living yeasts, showed an 

efficiency of 46 % in 2002. Using PLANTOMYCIN as a refe
rence substance, an efficiency of 68 % could be achieved. 
In 2003, PLANTOMYCIN achieved an efficiency of 71 %. Of 
the substances to be tested, the yeast-based BP 2023 
resulted in an efficiency of 52 % and 77 % for its single 
application and a combined application with REGALIS 
(Prohexadione-Calcium) respectively. With an efficiency of 
57 %, the substance SERENADE (B. subtilis) with LBG 
01 F34 came up to similar values. 

In search of procedures to control fire blight Levan-for
ming Erwinia stems were isolated from apple and pear 
tissue in Australia, which triggered a hypersensitive reac
tion after being infiltrated in tobacco leaves. These bac
teria may considerably limit the spread of E. amylovora on 
slices of pear with little saccharose added. A similar experi
ment was conducted with apple blooms coming from 
greenhouse trees, which were either inoculated by E. 
amylovora alone or after being inoculated by Erwina sp. 
As on the slices of pear, the apple blooms revealed an 
antagonism against the causal agent of fire blight. The 
propagation of E. amylovora in blooms was measured by 
Real-Time PCR and confirmed by determining the colony 
titer on selected agar dishes. Levan-forming Erwinia 
showed no recognizable secretion of antibiotic substances 
and might inhibit the growth of E. amylovora by their 
spread on plant tissue. 

For the investigation into host-parasite relationships, trans
genic plants were bred. 'Elstar' and 'Royal Gala' had been 
selected as subjects under investigation. Foreign proteins 
of these varieties were extracted to understand the 
process. Two suitable proteins formed by the E. amylovo
ra phage fEah1 were selected, which were a mura
minidase (lysozyme) and an exopolysaccharide (EPS) 
depolymerase. The enzyme muraminidase splits the glyco
side bond between N-acethylmuramine acid and N-acetyl
glucosamine in the cell wall of the bacterium, thus causing 
the cell to "burst" under normal osmotic conditions. In 
addition to that, a bactericide effect of the applied 
lysozyme could be proved. The fEah1 lysozyme also shows 
a good effect on gram-negative bacteria compared with 
the frequently applied lysozyme of the E. coli phage T4. 
The siderophore desferrioxamine E, which is connected 
with the ferrometabolism of E. amylovora, constitutes 

hLF M KDa EaL M kDa Dpo M kDa 

- 83
· 83

- 25

lmmunoblot analysis of transiently expressed hLF in 
tobacco, muraminidase (EaL) and EPS depolymerase 
(Dpo) 
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another virulence factor. With the siderophore mentioned 
above and corresponding membrane transport systems, 
the pathogen may attract iron very well. Only recently, the 
expression of bovine lactoferrin in the pear variety 'Passe 
Crassane' could be proved to lead to a reduced infestation 
with f. amylovora. The gene of human lactoferrin (hLF) 
was transformed into the varieties mentioned above. 

Biological control of cherry fruit fly by entomopatho
genic nematodes 

In the frame of the "Federal Programme of Organic 
Farming", the effect of entomopathogenic nematodes on 
the cherry fruit fly was investigated under laboratory, 
semi-field and field conditions. Nematode species and 
stems to be used in both years of investigation were 
5teinernema bicornutum, S. carpocapsae, S. carpocapsae 
stem China, 5. feltiae and Heterorhabditis bacteriophora. 
In 2003, eight additional nematode isolates of soil samples 
from infested areas as well as three stems of both species 
from Turkey were added for laboratory investigations. It 

was aimed at finding the most effective nematode species 
and stems for larvae, pupas and adults of the cherry fruit 
fly. Average infestation rates of up to 91 % and an effec
tivity of up to 96 % were achieved. A higher dosage how 
ever did not lead to a significantly higher infestation. The 

investigations using nematode species and stems of soil 
samples from infested areas and from Turkey did not 
achieve a better infestation result or efficiency. For this 
reason, concentrating on the investigated stems of 5. fel

tiae and 5. carpocapsae, which may be bred on a large 
scale, is recommended. For the question of how long 
nematodes remain effective in soil, the project could only 
provide solutions under laboratory conditions. 

Experiments resulted in a minimum of two weeks of con
stantly high infectiousness regarding 5. feltiae. Although 
laboratory experiments made it clear that nematodes can
not break through intact pupa hulls, a certain infection 
potential must be understood. Secondary effects follow
ing a nematode infestation, such as fungi or bacteria, may 
destroy pupa hulls, making them accessible for further 
infection by nematodes. Experiments using soil of an 
experimental station and LUFA standard soils revealed 
destroyed pupa hulls to a great extent. In a field experi
ment in 2002/3, it was again 5. feltiae that proved most 
effective with an efficiency of 88 %. Laboratory experi
ments on feeding NEEMAZAL-TS showed that a concen
tration of active substances in the dry feed starting at 
0.5 % resulted in a clear reduction of fecundity and life 
expectancy of the flies. A short-term application of the 
active substance is not sufficient to achieve these results. 
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Institute 

for Plant Protection in Viticulture 

The Institute for Plant Protection in Viticulture develops 
procedures that do not put any harm to the environment 
and natural resources when protecting grapevines from 
diseases and pest organisms in both organic and integra
ted farming. Healthy and productive grapevines are the 
most important prerequisite to meet the demands of con
sumers for high-quality wines of an outstanding taste. In 
addition to that, protecting grapevines contributes to 
maintaining the landscape architecture in regions that are 
of tourist value. For this reason, the lnstitute's objective is 
to ensure the phyto-sanitary quality of grapes being the 
most important condition for cultivating healthy grape
vines, to maintain the productivity of the grapevines over 
the entire period of cultivation and to develop protective 
procedures that aim at sustainable viticulture. 

The Institute studies issues of integrated and organic pro
tection of grapevines, particularly the development of 
pest management and forecasting techniques, as well as 
epidemiology of grapevine diseases and the population 
dynamics of pest animals, the influence of physiological 
parameters on the susceptibility to diseases and non-para
sitic causes of diseases. Grapevine pathogens and pests are 
analysed and methods of diagnosis developed in order to 
produce healthy plants and protect viticulture against the 
introduction of pest organisms. Due to its location in one 
of Germany's largest steep-sloping vineland, specific issues 
of viticulture in steep, slope areas are particularly consi
dered. Studies into the effect of structural changes in viti
culture and climatic changes are intensified. For treating 
issues of organic viticulture, approx. 2 ha of the lnstitute's 
experimental vineyard are organically cultivated. 

In the frame of the examination and authorisation proce
dure for plant protection products, the Institute assesses 
the efficacy of plant protection products for viticulture 
with regard to the fermentation process and the sensorial 
properties of wines. Scientists of the Institute make state
ments on issues of plant inspections and quarantine as 
well as other current issues of plant protection, and evalu
ate contributions that are to be submitted to internatio
nal periodicals or applications for topics of research. 
Current issues of grapevine protection are dealt with in a 
close cooperation with the legal grapevine protection 
offices of the German federal states. A working group 
launched by the Institute dealing with matters of 
'Vineyard Planting and Soil Conservation in the Central 
Moselle River Area", together with participating grape 
growers, examined how the natural resistance of grapes 
against pests and diseases may be strengthened by soil 
conservation and planting. The Institute organised a mee
ting to inform about current research topics in organic viti
culture, and headed an expert meeting on "Grapevine 
Protection". Scientists of the Institute joined the working 
group "Diseases, Pests and Grapevine Protection" of the 
Office of International Viticulture (0.1.V.) and participated 
in national and international conferences, taking leading 
positions there. 

Dr. W. Englert, who had headed the Institute for many 

years, was superannuated as of 1 September 2003. As an 
entomologist, he had taken a particular share in the de
velopment of grapevine protection concepts like the con
fusion procedure to control the grape berry moth, and 
participated considerably in the application of predatory 
mites against spider mites, which today constitutes an 
essential part of integrated grapevine protection. 

The extreme weather conditions in 2003, bringing aridity 
and high temperatures, had an effect on the occurrence 
of grapevine pests as well as parasitic and non-parasitic 
diseases. With a total of 1,485 hours, the sun was shining 
for approx. 350 hours longer than in average years, and 
the average day temperatures in July and August were the 
highest ever since weather recording had started in 1912. 
Due to the aridity, damage and sunburn could be 
observed in large areas, partly followed by an infestation 
of the damaged berries by Alternaria. Species of grape 
berry moths developed a third generation in almost all 
areas, while an infestation with Peronospora remained 
comparatively low due to the hot and dry weather. 

In the frame of the "Federal Programme for Organic 
Farming", projects of the Institute dealt with issues of mi
nimizing the application of copper in organic viticulture as 
well as the significance and control of phytoplasmas in 
organic viticulture. Experiments to settle songbirds, which 
were performed in cooperation with the Institute for 
Nematology and Vertebrate Research of the BBA, revealed 
the fact that closed areas of grape production provided 
sufficient sources of food for songbirds, while there was a 
lack of breeding places. Introducing nesting boxes may 
contribute to an organic protection of grapevines. 

Helped by the sultry weather until blossoming time, black
rot could spread considerably, occurring in nearly all areas. 
It had first been observed in the Moselle and Nahe areas 
only in the previous year. Infestation primarily originated 
from conveyed, uncleared vineyards. This is an example for 
the fact that new grapevine protection issues arise from 
structural changes in viticulture, particularly caused by a 
dissection of formerly related areas under cultivation. 
Therefore, the Institute is developing strategies to opti
mise the succession in fallow land in order to reduce the 
potential of pathogens in these areas. 

Investigations into the symptomatology of damage 
caused by herbicides were continued in greenhouses and 
vineyards in the reporting period. They shall form the 
foundation of detecting and proving damage to grape
vines caused by repeated improper applications of herbi
cides in viticulture or by herbicide drifts from other fields. 

New symptoms occurred on grape leaves, which might be 
traced back to a potassium deficiency. Analyses of leaves 
have confirmed the suspicion. The question why the 
symptoms have occurred only in the past few years how
ever has still remained unanswered. Climatic changes may 
be considered here. The following year will see a thorough 
investigation into this issue. 



Spread of blackrot (Guignardia bidwellii) in the wine 
growing region of Moselle, Saar and Ruwer rivers 

The past vegetation period of the wine growing region of 
Moselle, Saar and Ruwer rivers saw wide-spread symp
toms of blackrot, occurring not only on conveyed vine
yards but also considerably infesting leaves and berries on 
some productive ones. The pathogen could settle firmly in 
previous years, apparently due to an increasing share in fal
low land and the favourable climatic conditions, providing 
sufficient moisture and warmth. The course of the infec
tion as well as the kind and development of the symptoms 
corresponded with what had been found in statements 
from Southern Europe and North America, the origin of 
blackrot. On most productive vineyards, however, damage 
was comparatively low, which was caused by the side 
effect of plant protection measures to control Peronospo
ra, and the dry and hot weather in summer reduced the 
propagation temporarily. The disease propagated as early 
as a few days after heavy precipitation. As for Botrytis, 
pyknidia settled on berries in differently developed zones 
in late summer, which was influenced by a diurnal change. 

Plant protection products to control blackrot have not 
been authorized in Germany. A spraying experiment 
should therefore study the side effect known from litera
ture of some Peronospora and Oidium fungicides. While a 
control variant was only sprayed with sulphur, a copper 
solution (6 x FUNG URAN-OH) and a succession of organic 
fungicides (2 x MANCOZEB, followed by 4 x SYSTHANE 20 
EW) were applied in the areas to be investigated. 
Although both variants showed a protective effect in 
leaves and berries, the intensity was still insufficient 
despite six applications. Starting the treatment at blos
soming time may have been too late, since necroses had 
already formed on leaves. This results in the fact that the 
cultivars should be first treated immediately after sprout
ing, possibly after developing the third leaf, as an early 
infection may otherwise occur due to ascospores that 
have wintered in fruit mummies. Infections occurred even 
after blossom, which is the most susceptible stage. The 
most essential preventive measure against Guignardia bid
wellii is a thorough clearance of conveyed vineyards, since 
these areas bear a high infestation potential. Infested fruit 
mummies on productive vineyards should be burnt in 
order to remove the source of infection. 

Controlling phytoplasmoses in organic viticulture 

The bois noir disease is the most important one of grape
vine yellows caused by phytoplasmas in Germany. Based 
on the demands to the habitat of its vector, the cicada 
Hyalesthes obso/etus, it causes considerable damage, par
ticularly in steep-sloping vineyards. In the frame of a pro
ject supported by the "Federal Programme for Organic 
Farming", preliminary investigations had already been per
formed in the previous year concerning the specific infec
tion risk in organic vineyards. The population density of 
the vector and the frequency of infections in vector popu
lations varied very much and did not differ significantly for 
both integrated and organic viticulture. Both factors are 
clearly influenced by the availability of weeds on vineyards, 
which serve as host plants for the cicada and as a natural 
reservoir for the pathogen. While field bindweed takes this 
function almost exclusively on integrated vineyards, it is 

also hedge bindweed and nettles may be alternative hosts 
on organic vineyards. This is particularly true for warm and 
dry steep-sloping vineyards, where a permanent greening 
is impossible, allowing a rich spontaneous vegetation to 
spread. RFLP analyses allow to distinguish three different 
isolates of the pathogen, which all occur in the grapevine, 
however may be associated with one of the alternative 
host plants each. Since permanent green can often not be 
settled on steep-sloping vineyards, the influence of rich 
spontaneous vegetation on the infestation pressure and 
the genetic variability of bois noir phytoplasmas in organ
ic vineyards must continuously be observed. For the con
trol of the bois noir disease it is necessary to reduce the 
density of host plants on the one hand and control the 
vectors on the other. Grubbing an experimental lot short
ly after H. obsoletus had laid its eggs in August did not 
harm the larvae. It made the treated area even more 
attractive for incoming adult vectors, as the green had 
been reduced with a constant density of field bindweed. 

Symptoms of bois noir disease caused by 
Guignardia bidwellii. 
Above: necroses on a grape leaf 
Below: zones of pyknidia on a berry caused by a diurnal 
change 

35 



36 

Ploughing at the beginning of the winter season however 
caused the larvae to die of cold, since they had been 
ploughed to the surface from approx. 20 cm below. 
Approx. 40 % fewer adult vectors hatched on the 
ploughed lot, which was counted by help of soil photoe
clectors. Ploughing, which used to be normal practise on 
steep-sloping vineyards, thus contributes to a reduction in 
vector populations and should be optimised. As an 
approach for a biological control of H. obsoletus, labora
tory experiments were conducted with the ento
mophagous fungus Metarhizium anisopliae. Treated ani
mals showed a significantly higher mortality rate than con
trols. 

Minimizing topper applications in organic viticulture 

For controlling downy mildew in organic viticulture, cop
per preparations have still been indispensable. A project 
was to investigate the wash-off loss caused by precipita
tion, the copper concentration on the surface of leaves, 
and the optimum spraying distances for various copper 
preparations. These investigations shall contribute to 
reduce the applied quantity of plant protection products 
even under difficult environmental circumstances. In addi
tion to that, a quick test was to be developed to enable 
winegrowers on site to see if the copper film is still suffi
cient. Potted grapevines were used in an experiment to 
show how precipitation-proof several copper preparations 

were under controlled conditions (rain simulator), and 
what the effect of the remaining film on Peronospora 
was. Field experiments were conducted with different 
varieties ('Muller Thurgau', 'Riesling', 'Trollinger') in Wolf 
and Bernkastel Kues (Central Moselle area), Trier (Central 
Moselle area), and Weinsberg (Wurttemberg). For deter
mining the parameters mentioned, samples of leaves were 
taken and analysed. In the field experiment, precipitation 
of 10 mm reduced the copper film on the leaves by more 
than 40 %, precipitation of over 40 mm made the con
centration drop by at least 65 %. The copper film on 
berries was reduced by up to 75 %, which was mainly 
caused by their increase in volume. For young leaves, "thin
ning" of the film could be traced back to their rapid 
growth. Low quantities applied were washed off to a 
greater extent than higher quantities. Less copper was 
washed off from the centre of leaves than from their 
edges or tips. After two years of research and testing, the 
quick test has not proved applicable for practical use in 
organic viticulture. Scanning electron microscopy and 
attached X-ray analysis visualized the distribution of cop
per on leaves after dripping and spraying applications, 
which resulted in interesting differences between prepa
rations. For FUNGURAN, FUNGURAN OH and testing 
agent 1, copper was evenly distributed in drops, whereas 
for CUEVA it concentrated mainly on the surface. The for
mation of crystals could be detected in the CUEVA drops 
investigated. 
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Institute 

for Weed Research 

The Institute for Weed Research strives for the develop
ment of sustainable and resource-beneficial concepts to 
control the growth of undesired plants in areas of all kind. 
These areas include those of field cropping and horticul
ture, ornamental areas and sports grounds, and non-culti
vated areas as well. It is aimed at maintaining or restoring 
the function and usability of these areas by suppressing 
undesired plants. This makes it necessary to consider a 
multitude of plant varieties from known and wide-spread 
weeds to those that are new in the area. Although diffe
rent concepts must be developed and implemented 
depending on the kind of area in question, all measures 
rest on comprehensive knowledge of the population eco
logy. It is only by persistently using weak points in the life 
cycle of a weed that effective and environmentally bene
ficial control strategies may be developed. 

A present focus in the research activities of the Institute 
are investigations into invasive neophyte varieties. The 
population biology and possibilities of control of the two 
varieties of giant hogweed (Heracleum mantegazzianum) 
and Abutilon theophrasti are presently being investigated. 
While giant hogweed has a life cycle of two to three years, 
mainly growing in uncultivated areas and causing painful 
skin irritation when touched, A theophrasti has a life cycle 
of one year, particularly occurring as a competitor in fields 
where maize or sugar beets are grown. 

The extension of organic farming requires a further deve
lopment of effective non-chemical procedures to control 
weeds. Above all, persistent weeds like corn thistle or 
Rumex varieties are often regarded as a severe problem, in 
many cases being an obstacle when switching to organic 
farming. The Institute was therefore involved in a joint 
project with the Institute for Organic Farming of the FAL 
and the Institute for Integrated Plant Protection of the 
BBA to develop strategies to control persistent weeds in 
the frame of the "Federal Programme of Organic Far
ming". In addition to that, the Institute has been doing 
research into the change of the weed seed potential in soil 
and the influence of crop rotation and tillage on the 
occurrence of weeds in the experimental field station for 
organic farming of the BBA in Ahlum since 1995. 

In spite of the fact that non-chemical procedures of weed 
control are continuously improved, applying herbicides still 
plays an important part in agriculture. Applying herbicides 
even more effectively and safely, and limiting their appli
cation even more to the necessary extent must therefore 
be aimed at. For treating parts of fields, which gains an 
increasing importance in agricultural production, the 
quantity of applied herbicides may be reduced by adjus
ting their quantities to the differences in the occurrence of 
weeds in one field. A further reduction may be achieved if 
the concept of damage trigger values is adhered to and 
the applied quantity of herbicides is adjusted to stage of 
development of the weeds to be controlled. In sugar beet 
growing, sensors register the degree of damage in treat
ed weeds relatively early in order to react appropriately, 
either by reducing the quantity in subsequent applications 

or dispensing with any further application at all. 

Emphasis in the lnstitute's activities is also placed on the 
participation in the national authorisation procedure for 
plant protection products and the EU testing the efficacy 
of plant protection products. Tests of the efficacy and 
tolerance of herbicides, including assessments of resistance 
risks or potential damage to subsequent or neighbouring 
crops, are in the foreground. This requires on the one hand 
that all documentation submitted must be checked and 
comprehensive assessment reports made. The further 
development of existing tests and assessment techniques 
on national and international levels shall be supported on 
the other. 

As far as both research activities and authorisation proce
dures are concerned, the national and international 
exchange of information is of vital importance. Among 
other activities, the Institute made several contributions to 
the European Conference on Precision Farming (Berlin) 
and the Conference on Crop Science and Technology 
(Glasgow). A meeting was held in the Institute on the bio
logical control of weeds, where current research results 
and practise-orientated applications of biological herbi
cides including applicable legal frame conditions were 
discussed. 

Control of corn thistle in organic farming 

In the frame of the "Federal Programme of Organic 
Farming", a joint project of almost two years improved 
strategies to control corn thistle. Key issues were a nation
wide poll involving 156 organic farms and a meeting in 
Brunswick over two days in February 2003, which was 
dealing with root-spreading weeds. The institutes partici
pating also conducted various field trials concerning the 
influence of cultivating and tilling on the occurrence of the 
thistle. Nine of ten farmers questioned in the poll had 
complained about problems with the weed. The poll also 
revealed that the majority of farms rarely apply specific 
techniques to control thistles, whereas some have already 
developed and applied successful strategies. The stubble 
cultivation regime in organic farms hardly differs from the 
one in conventional enterprises. Tools being presently 
applied like grubber and disk harrow are not undisputed 
among organic farmers for their effect on the thistle. 
According to the poll, reversing the soil is the way of 
tillage almost exclusively performed in organic farms in 
contrast to conventional farming, as its positive effect on 
weed control is widely known. Some new and promising 
tools like the Arado ridging plough enable the cultiva
tion of many crops in banks. Earthing the soil up persis
tently will disturb the regeneration process of the thistle 
repeatedly. 

New findings were introduced on the meeting that pro
vide evidence of the enormous spread and propagation of 
the corn thistle. Questions on the metabolism of reserve 
substances of the plant and on the widely-observed phe
nomenon of dying nests of corn thistles after a few years 



remained insufficiently answered. The effect of soil tillage 
and stubble cultivation regimes have been well investiga
ted, whereas sufficient and proved recommendations for 
agricultural practise, which are adjusted to the kind of 
enterprise and location, are still missing. Economic and cli
matic conditions take an influence on the crop rotation, 
thus constituting another important element of thistle 
control. For this reason, the interactions between cultiva
tion and tillage were investigated in a field of an experi
mental station of the BBA in Ahlum that was organically 
treated. The results of the experiments that had been con
ducted since 1995 showed that with a weak competitive 
force of the crop, the spread and propagation of the corn 
thistle cannot be prevented even with most intensive 
tillage. A quicker crop rotation, combined with repeated 
furrowing in spring, and above all growing clover that has 
been mulched for several times has caused a promising 
breakthrough in the experimental field during the past 
few years. A leaflet summarizing imoortant results and 
recommendations concerning the control of corn thistle 
has been issued and made accessible to farmers, consul
tants and other interested circles. 
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Organic farms in Germany questioned in a poll 

Ecological effects of site-specific weed control 

For site-specific weed control, the quantity of herbicides 
applied is adjusted to the differences in the occurrence of 
weeds in one field, thus reducing the overall quantity. 
Consequently, a specific control of weeds in single lots is a 
strategy to minimize the quantity of applied herbicides. 
Since single lots remain untreated in this procedure, eco
logical benefits may be expected. With the herbicides 
presently being applied in agricultural practise however, it 
may be the indirect influences rather than the direct ones 

Experimental field of the BBA for organic farming in 
Ahlum (district of Wolfenbuttel) 

Field infested with chamomile as a weed, and a specimen 
of the /sotomidae collembolan family 

to gain importance. The weeds that remain in the stan
ding crop may cause interactions with the microclimate 
and the soil fauna. Being specialists and generalists, micro
arthropods in the soil react quickly on changes in environ
mental conditions, greatly participating in the integrative 
performance of the agroecosystem, such as the mineral
ization of organic material and the formation of humus. 
Collembolans have proved to be reliable indicators of eco
logical conditions in field soil. The investigation was to 
show whether direct connections could be found 
between the occurrence and density of collembolans and 
the presence of weeds after a site-specific application of 
herbicides. The field under investigation featured two 
collembolan families, /sotomidae and Onychiuridae, 
epigeal and edaphic collembolans. Differences in the 
occurrence of single collembolan species (e.g. Folsomia 
spec., Onychiurus spec.) appeared between lots with and 
without herbicide application. Some phytophagic species 
benefited from the presence of weeds like Matricaria 
chamomilla, Stellaria media and Veronica hederifolia. 
However, further investigations are still necessary to con
firm these results. 
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Experimental approach to reduce the application of 
herbicides for sugar beets 

Consumers increasingly demand an environmentally bene
ficial production of food. All measures to reduce the appli
cation of plant protection products are taken to minimize 
the risks to human beings and the environment. Saving 
plant protection products is closely linked with an increase 

in efficiency and financial advantages for farmers. How
ever, the possible reduction of herbicides is limited by a 
certain value of efficacy that must be achieved to protect 
the crop from the competition of weeds. For the applica
tion of herbicides, sugar beet is the crop of the highest 
value in Germany according to the standardized applica
tion index. The cause is both a clear sensitivity of the crop 
under the pressure of competitors and the herbicides that 
are presently available. Based on presently available sub
stances, the Institute has therefore been trying to optimise 
the application in order to achieve a reduction in the 
quantity of herbicides; respective activities have been con
ducted in cooperation with the Institute for Sugar Beet 
Research in Gottingen and the Division of Herbology of 
the Institute for Phytomedicine of the University of 
Stuttgart-Hohenheim. Preliminary results have shown that 
it is potentially possible to reduce the quantity of herbi
cides. Further investigations shall now show what long
term effect strategies of minimizing the application will 
take on weed infestation. 

Breathing measurements to assess the effect of plant 
protection products on soil microorganisms 

The influence of plant protection products on soil microor
ganisms has been investigated for many years to prevent 
damage from them, as they are closely connected with soil 
fertility. For this evaluation, the breathing activities of 
microorganisms are measured, the achieved results how
ever depend on the method used. Since the ecotoxicolo
gical effect of plant protection products on soil microor
ganisms was assessed on an international level (e.g. OECD) 
at the latest, there have been claims to amend and com
plete the OECD guideline, which in contrast to the 
German regulation is simplified and modified in some 
aspects. Loamy and sandy soils used for crop production 
were treated in a laboratory experiment with several 
doses of stress-triggering chemicals, incubated under 
standard conditions, and measured with two methods for 
the breathing activity referred to the biomass. The results 
show that both methods (Formation of C02: URAS, 
Consumption of Oi OxiTop) are suitable to differentiate 
between differently active soils and to register the time 
shape. Problems of measurement revealed for two soil 
samples that contained relatively fresh plant residues. Very 
short periods of assessment are only possible for their par
ticular breathing curves. Other experiments were to 
increase the nitrogen mineralization. The chemicals 
applied as stress triggers became effective in only two soil 
samples. For the soils that are mentioned above to be 
problematic, hardly any dose-related inhibition in brea
thing activities could be detected in the first weeks of 
incubation, independently of the measurement system. 
Soils that show a rapid increase in breathing activities in 
the first four weeks of incubation should be closely 
observed for the question if an effect of biocide control 
substances that depends on the dose may be found at all. 
The assessment of chemicals or plant protection products 
may otherwise be distorted, unless additional information 
on the efficacy of known biocide control substances is not 
provided in respective experiments. 
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Institute 

for Integrated Plant Protection 

The Institute for Integrated Plant Protection in Klein
machnow pursues the idea of plant protection toward an 
enhanced environmental benefit and an enduring cultiva
tion of land. Utilizing natural regulating factors, measures 
of how to cultivate plants, and new technologies to avert 
damage, the Institute aims at providing for healthy crops 
while applying as little as possible conventional plant pro
tection products on a chemical basis. It is not only a sys
tematic registration and gathering of knowledge that has 
been in the foreground but also developing components 
of integrated plant protection that are combined with 
those of other institutes of the BBA to form concepts for 
plant protection. Activities of the Institute have also been 
involved in international projects. Counterpart scientists 
from other member states of the EU and developing 
countries paid visits to the Institute for their research or 
exchange of information, and scientists of the Institute 
visited partnership institutions of the EU. 

A particular effort was made in work on conceptions 
within the reporting period. The practical implementation 
of the principles of good crop protection practice had 
proved successful in the previous two years, it was now 
important to upgrade them and start new developments. 
A steering committee takes this responsibility under the 
management of the Institute. In addition to that, the 
Institute was responsible for the preparation and organi
sation of the Second Potsdam Conference on Guidelines in 
German Plant Protection Policy from 30 March to 2 April, 
where all social circles interested in plant protection par
ticipated. The conference was titled "Reduction Pro
gramme, Communication and Transparency" and showed 
opportunities to reduce the risk when applying plant pro
tection products. Preliminary ideas about suitable proce
dures and indicators of reducing the risk of plant protec
tion products and their application were developed there. 
To turn them into a success, a working group "Reduction 
Programme in Plant Protec-tion" was founded, the man
agement of which has been assigned to the Institute. The 
report of the working group containing suggestions for a 
reduction programme in plant protection may be viewed 
on the homepage of the BBA (www.bba.de) under "Re
duction Programme in Plant Protection". 

For a further development of the concept of integrated 
plant protection, the results of complex experiments are 
used to investigate the effect of reducing the production 
capacity and derive recommendations for implementing 
plant protection effectively. A long-term strategy experi
ment of environmentally beneficial plant protection 
includes the cultivation models of market fruit growing, 
forage growing, and organic farming, which allows an 
entire assessment from the view of plant protection. 

Plant protection in organic farming has established itself as 
a focus of work. After having identified problems, experi
mental work of the Institute now concentrated mainly on 
plant protection issues that may be solved by plant pro
tection products, plant strengtheners, and alternative 
ways of seed treatment, the application of which is per-

mitted and authorized in organic farming. In the frame of 
the "Federal Programme of Organic Farming", the Institute 
has characterized the most important harmful organisms, 
which includes a description of the damage picture and 
the biology of the organisms, as well as preventive and 
direct regulating mechanisms under the conditions of 
organic farming. The information may be viewed under 
www.oekolandbau.de in the Internet. 

A great effort of the staff involved in minor uses, toge
ther with the respecting working group and its many sub
sections has succeeded in finding foundations for solutions 
or parts of them for more than 400 fields of application. 
The authorisation procedure according to§ 18 of the Plant 
Protection Act has gained particular significance in minor 
uses. As far as treating issues of minor uses is concerned 
on an international level, the cooperation with the USA, 
Great Britain and Austria has been intensified and suppor
ted by the EU. Eighty-eight plant strengtheners were 
assessed in the reporting period in the frame of the 
respective consultation report concerning a list of plant 
strengtheners. Databases were started concerning alter
natives to applying chemical plant protection products 
and plant strengtheners. 

Long-term experiments on environmentally beneficial 
plant protection and determining the necessary 
extent of plant protection products to be applied 

It is the aim of long-term experiments to determine the 
necessary extent of applying groups of plant protection 
products on important crops as well to assess long-term 
effects of either applying half the quantity or dispense 
with plant protection products completely. Compared 
with dosing that refers to each individual situation, halving 
the herbicide quantity permanently for the ninth year (au
tumn 2003) caused an increase in weeds by approx. 75 %. 
Strengthening competitive varieties in untreated tests for 
wheat, rye and barley caused average losses of 4 to 
12 dt/hectar due to weeds. With half the quantity of her
bicides, yields were reduced by up to 8.5 dt/hectar. A 
remarkable interaction between applications of fungicides 
and herbicides was observed when the second rotation 
started. A combined application of herbicides and fungi
cides referring to the situation on site resulted in yields 
being approx. 5 dt/hectar better than the total of addi
tional yields for single application. 

Investigations into determining the necessary extent 
of applying plant protection products in cropping 
farms 

The necessary extent of applying chemical plant protec
tion products describes the quantity of plant protection 
products that is required to ensure efficiency on the one 
hand and meets with the requirements of consumer pro
tection and the preservation of the environment on the 
other, as no alternative is available. Some fundamental 
findings could already be made concerning the limits of 
reduction and the necessary quantity in a long-term 



experiment "Comparison of Strategies in Environmentally 
Beneficial Plant Protection" with the two variants 
"Application of plant protection products referring to the 
current situation in the frame of good agricultural prac
tise" and ''.A..pplication of plant protection products redu
ced by 50 %", which was started in 1995. In 2002, a prac
tise-orientated study was launched concerning the effect 
of applying half the quantity of plant protection products 
in a cropping enterprise near Magdeburg. One half of 
their fields was treated according to good agricultural 
practise, while the quantity of plant protection products 
was reduced by 50 % on the other. The occurrence of 
harmful organisms and weeds as well as certain organic 
indicators are being investigated and yields as well as eco
nomic parameters evaluated. 

Plant protection in organic farming 

In the frame of the "Federal Programme of Organic 
Farming", the Institute has outlined the section of plant 
protection on www.oekolandbau.de in the Internet. It is 
thus for the first time that the Internet provides a com
prehensive survey of all important harmful organisms and 
possibilities of their control under the conditions of orga
nic farming. Portraits and characteristic features of harm
ful organisms are provided for the sections of crop gro
wing, fruit cropping, viticulture and vegetable cropping. 
Relevant topics of weed control, forest protection and 
stored product protection are accessible. The meanwhile 
9th expert discussion since 1998 on "Plant Protection in 
Organic Farming - For the Application of Sulphur as a 
Plant Protection Substance", dealt with one of the oldest 
and most renowned plant protection substances ever, sul
phur. The development of an online database concerning 
alternatives of chemical plant protection products was 
started in the reporting period. 

Alternative procedures of seed treatment 

Using winter wheat varieties that are differently suscepti
ble to bunt, several stages of infection, and variations of 
seed treatment, experiments are being conducted in a cli
matic chamber and fields in five locations. For important 
vegetables (carrot, cabbage, celeriac, parsley, lettuce), re
commendations for a treatment with hot water and an 
organic plant strengthener were deduced. A treatment of 
these seeds with water heated to 50 to 53 °C may very 
well be applied to control seed-borne pathogens and 
ensure the capability of germinating. A combination of 
the treatment with hot water and the application of the 
plant strengthener PRORADIX may particularly increase 
yields of crops harvested for several times (parsley, celery). 
The applicability of thermo-physical methods, particularly 
of hot humid air, is being tested for seeds of other vege
tables (basil, bean, garden cress, radish, Eruca si/vatica) that 
are not suitable for a hot water treatment due to their 
properties (slime-forming, greatly soaking). A treatment 
with electrons of cereals, particularly winter wheat, has 
been made ready for application. The suitability of this 
procedure even for small seeds could be proved for seeds 
of carrot and cabbage as early as in the mid 1990s. 
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Assessment of transgenic resistance against herbicides 
for oilseed rape and maize 

Research results over seven years have shown that 
Glufosinat may be applied one to three weeks later than 
presently approved herbicides. The repeated occurrence 
of weeds shortly after the application of the herbicide 
improved the floral diversity on the field. For maize, the 
occurrence of new weeds may even contribute to an 
improving protection against erosion. A comparison of the 
two herbicide strategies for their effect on earthworms, 
algae, water fleas and fish showed advantages of trans
genic plants in both crops. A resistance against herbicides 
may constitute a problem as far as oilseed rape is con
cerned, since the seed survives in the soil for a long time 
and may grow through herbicide-resistant maize being 
resistant against herbicides itself. Investigations over seve
ral years into outbreeding transgenic from conventional 
oilseed rape have revealed that with a distance of 20 m, 
values remained clearly below the threshold for food and 
forage of 0.9 % as recommended by the EU. 

Effect of growing Bt maize on plant protection and 
the sustainability of cultivation in an area parasitized 
by the European corn borer 

In a farm in the Oder river fenland, two fields of approx. 
20 hectares each were separated into two equal halves. Bt 
maize (MEB 307 BT) was grown on one of them, the con
ventional variety 'Monumental' on the other. It may be 
summarized that arthropods identified in ecological inves
tigations over the past four years have showed no direct 
effect by growing Bt maize. Differences between the 
varieties with regard to the yield, the results of chemo
analytical investigations and assessments concerning ener
gy and quality could not be detected. However, a signifi
cantly increased occurrence of Fusarium species (F. ave-
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naceum, F. sambucinum, F. subglutinans, F. verticilioides) 
and a slightly increased occurrence of mycotoxins in the 
conventional maize variety could be proved. 

Solving plant protection issues for minor uses 

In the reporting period from 1 November 2002 to 1 De
cember 2003, 324 applications were authorized. 115 of 
them are also usable in organic farming. Work within sub
divisions of the working group called AK-LUCK were con
tinued at the same pace as had been done in previous 
years. The collection of results on efficacy, phytotoxicity 
and residues could be uniformed in 2003 by developing 
databases that are used in all institutes and branches and 
incorporate all research results. The annual consultations 
of the working group's subdivisions as well as the round
table talks with representatives of the chemical industry, 
the working group and approving authorities were pre
pared and the cooperation coordinated. Great progress 
could be made in EU-wide cooperation, when an interna
tional working group concerning minor uses was founded 
that involves representatives of each member state and 
candidate. In a first step, minor uses in the single member 
states were analysed. 

Consultation Report on incorporating plant strength
eners in the List 

With the amendment of the Plant Protection Act by 
Article 4 of the Act of Restructuring Health-Oriented 
Consumer Protection and Food Safety of 6 August 2002 
(Federal Gazette I, p. 3082, 3087), the Federal Office of 
Consumer Protection and Food Safety incorporated these 
plant strengtheners as of 1 November 2002. The Federal 
Office makes decisions upon the consultation with the 
Federal Biological Research Centre, which is mainly respon
sible for the risk assessment of plant as target topics. In 
2003, the BBA assessed 88 applications. 29 substances 
were approved of being incorporated in the List. For 21 
substances, the approval was given with reservations, i.e. 
they may be incorporated in the List upon minor correc
tions or removing deficiencies in documentation. 38 appli
cations were rejected. 
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Institute 

for Technology Assessment in Plant Protection 

The Institute for Technology Assessment in Plant Protec
tion investigates the effects of pest management on the 
environment and economics under various aspects. It uses 
electronic data processing to analyse research results with 
the aim at assessing benefits and risks of pest manage
ment methods and strategies from the scientific point of 
view and to open new ways for the future. It evaluates 
the consequences of existing and scheduled requirements 
of applying plant protection products and other measures 
to reduce the risk of the application of plant protection 
products to the environment. It develops plant-health 
related indicators for sustainable plant production, com
bining inherent properties of plant protection products 
relevant to the environment with data on their practical 
use and conditions of application including their effect on 
quality and quantity of harvested products. These indica
tors are used on national and international levels and 
relate to natural spaces. Thus, research at the Institute 
contributes immediately to providing political advice. It 
cooperates in bodies and projects of the OECD and EU. 

To meet the requirements, the Institute finds and develops 
various mathematical methods. The technology of geo
graphic information systems (GIS) is widely used in the 
Institute. The methods of information technology are not 
only utilized for technology assessment but also for set
ting and validating elements of integrated pest manage
ment, thus developing the principle of integrated plant 
protection research and supporting its application in prac
tise. The complex theoretical and knowledge-integrating 
task is accompanied by the lnstitute's own experimental 
fieldwork if the occasion arises. 

Emphasis was repeatedly placed on GIS-aided jobs and 
projects in the reporting period, when the Institute esta
blished its role as a competence centre for the application 
of GIS techniques in the field of plant protection research. 
Typical are inter-institutional projects within the BBA as 
well as the cooperation with authorities involved in the 
authorisation procedure and risk management of plant 
protection products as the Federal Environmental Office 
(UBA) and the Federal Office for Consumer Protection and 
Food Safety (BVL). Naming the following activities here 
may only serve as a summary: Rearranging the register of 
regionalized structures from a natural space basis to com
munities, combination of the risk assessment model 
SYNOPS with GIS technology for international (EU) and 
national applications, risk assessment of invasive alien 
species, development of digital risk potential maps for risk 
management in plant protection, fundamental works on 
probable exposition assessment as well as combination of 
GIS with global positioning systems (GPS) for precision 
farming and drift prevention for non-target areas. 

Another focus of the lnstitute's scientific work was placed 
on the continuation of the project NEPTUN (Network to 
Register the Application of Plant Protection Products in 
Various Agriculturally Relevant Natural Spaces). The defini
tion and grouping into regions of the standardized treat
ment index gained particular significance. It has been 

recognized by all social bodies in a workshop "Potsdam II" 
(April 2003) to be a suitable indicator for the intensity of 
chemical pest management in the process of restructuring 
Germany's plant protection policy. Data were analysed in 
the reporting period concerning fruit crops, hops and 
strawberries (NEPTUN 2001). The project NEPTUN 2003 
dealt with the application of plant protection products in 
twelve wine-growing regions. 

In close cooperation with the Institute for Integrated Plant 
Protection, presentations were developed for the working 
group "Reduction Programme in Plant Protection" of the 
BMVEL, which had been founded as a result of the 
Potsdam workshop, doing immediate work for providing 
political advice and consultation. Central issues were the 
development of target corridors for the necessary extent 
of chemical pest management, applying the treatment 
index as well as finding more indicators that are suitable to 
measure the reduction of intensity and the risk potential 
of chemical pest management. The expansion of the risk 
assessment model SYNOPS and its combination with the 
GIS database was started in order to have a tool to 
analyse and evaluate regional differences in the sense of a 
"hot spot management", besides foreseeing national 
trends and assess single pest management strategies. 

Emphasis in the economic work of the Institute concer
ning risk assessment in 2003 was placed on investigations 
into the tendency of sales of plant protection products in 
Germany and their active substances. Sales of internatio
nally used plant protection products were also investiga
ted in order to make developments and trends visible in 
agriculturally comparable countries, particularly neigh
bouring EU member states, in comparison with what has 
been found for Germany. In 2003, a long-term field trial 
started for four different strategies (integrated plant pro
tection, promotion of non-chemical measures, market
economic reduction approach, regulative reduction 
approach) of reducing the application of plant protection 
products. This trial investigates the influence of economic 
and political frame conditions on the operationally neces
sary minimum and the economic benefit of plant protec
tion products and measures as well as the influence of 
these strategies on the sustainability of crop production. 

In the area of the lnstitute's botanical work, the pro
gramme to register the effect of differently cultivated 
fields on the floral diversity of bordering edge biotopes by 
investigating the vegetation in several Federal States of 
Germany. This includes investigations in the frame of a 
testing and developing project managed by the ZALF in 
Muncheberg (registered association) called "Field-Internal 
Segregation - A Model for a Better Integration of Targets 
for Natural Preservation in Little-Structured Agricultural 
Landscapes", which was funded by the Federal Office of 
Nature Preservation. 



The NEPTUN project - present state and prospect 

It is in close cooperation with the Official Plant Protection 
Office of the German Federal States that the Institute for 
Technology Assessment in Plant Protection deals with a 
project called "Network to Register the Application of 
Plant Protection Products in Various Agriculturally 
Relevant Natural Spaces, (NEPTUN)". It is the aim to regis
ter practise-related data on the application of plant pro
tection products in a sampling procedure. After main agri
cultural crops (cereals, oilseed rape, sugar beet, potato, 
maize and field forage) had been considered in the first 
stage of the project (NEPTUN 2000), the following project 
of NEPTUN 2001 focussed on fruit crops as well as hop 
and strawberry farming. In 2003, data were registered for 
viticulture (NEPTUN 2003). The most important results of 
the analysis are frequencies and indices of treatment and 
the ranking of active substances. The results serve the 
description of the status quo concerning the application 
of plant protection products in practise. They enter the 
assessment model of SYNOPS to evaluate regional risk 
potentials to the environment that are linked with the 
application of plant protection products. 

Development ,of new simulation programs to support 
advice on plant protection 

Another important task of the Institute for Technology 
Assessment in Plant Protection is to provide scientific 
advice to the Central Authority of Plant Protection Offices 
for Decision Support and Programmes in Plant Protection 
(ZEPP). Several prognostic models and expert systems 
have been developed and made accessible to agricultural 
practise in close cooperation with the Official Plant 
Protection Office of the German Federal States and ZEPP. 
The activities of ZEPP have recently become increasingly 
linked with the development of the "Information System 
for Integrated Crop Production (ISIP)". ISIP shall make the 
results of advisory models directly accessible for practical 
use. 

SIMSEPT - a decision support to control Septoria triti
ci and Septoria nodorum in winter wheat 

The SIMSEPT model reflects the course of an epidemic 
from the date of emergence to the end of the pest con
trol period (till blossom time at the latest, BBCH stage 61). 
Part of the data necessary for the model were gained 
from bibliographies, whereas another part was deduced 
from field trials that had been conducted in the former 
GDR Institute for Plant Protection Research Kleinmach
now for the area of Eberswalde. The model is based on 
the input data of air temperature, relative humidity and 
precipitation. Two values represent the development of 
the infestation. One of them estimates the "recent infes
tation", which is still in the period of latency and, as a rule, 
has not become visible yet. The other value shows new 
infections (visible infestation), which refers to infections 
that have developed the ability to produce spores and in 
turn may contribute to new infections themselves. Trials 
are conducted in cooperation with the Official Plant 
Protection Office. 

SIMONTO - a simulation program for the ontogenesis 
of cereals and oilseed rape 

The SIMONTO model will be integrated into the program 
package of PASO as well as ISIP and used for advisory pur
poses. An estimation of parameters for winter barley, win
ter rye and triticale will be made in the first quarter of 
2004. It will additionally be checked whether this 
approach is also suitable for reproducing the ontogenesis 
of oilseed rape. It is also aimed to create a comprehensive 
database including courses of ontogenesis, which shall be 
based on data of trials made for advisory purposes con
cerning plant protection, varieties and fertilization. Field 
trials will additionally be conducted to register the onto
genesis of various varieties of one crop in a detailed way. 

Sales registration for plant protection products and 
active substances in Germany 

Based on the annually required registration data according 
to § 19 of the Plant Protection Act for the year 2002, 
detailed evaluations were made, the results of which were 
combined with corresponding data of previous years until 
1987. In the period between 1995/6 and 2001/2, total sales 
of active substances in Germany decreased by 2 %. Con
sidering the inert gas of carbon dioxide (C02), which is 
only used in stored product protection and is subject to 
registration as an active substance only in Germany, sales 
(without C02) decreased by 8 % in the same period. Sales 
of herbicides and insecticides (without C02) dropped by 
10 %, of fungicides by 8 %, and of "other substances" by 
30 %. Sales of growth regulators increased by 20 % and of 
C02 by 54 %. Referring to the quantity of active sub
stances in kg per hectar of farmland, the values calculated 
for Germany for the years between 1995 and 2001 were 
below the average of the 15 EU member states. 

Economic assessment of plant protection products 
and procedures for crops 

The lnstitute's activities in the reporting period were har
monized with those of the Institute for Integrated Plant 
Protection and concentrated on the cost-effect analysis of 
four different strategies to reduce the application of plant 
protection products based on long-term trials in a field 
experimental station at the village of Dahnsdorf. This trial 
investigates the influence of economic and political frame 
conditions on the operationally necessary minimum and 
the economic benefit of plant protection products and 
measures as well as the influence of these strategies on 
the sustainability of crop production. In the block layout 
with three repetitions of the succeeding crops of winter 
wheat, winter barley, potato, winter wheat, winter rye 
and maize, variants were investigated and economically 
assessed. 

The influence of various measures of cultivating farm
land on the vegetation of bordering edge biotopes 

In the frame of an observation programme to register the 
effect of differently cultivated fields on the floral diversity 
of bordering edge biotopes, investigations into the vege
tation in several Federal States of Germany are being con
ducted. Above all, the effect of expanding farmland and 
bordering edge biotopes are being investigated concern 
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ing changes in vegetation, which forms the foundation for 
the assessment of agricultural environment programmes. 
In 2003, investigations were continued for selected edge 
biotopes in the German Federal States of Brandenburg 
and Mecklenburg-Western Pomerania. As an example, a 
wide roadside near Buchholz (Brandenburg), which bor
ders with a field that had been untilled for nine years until 
2000 and achieved the succession state of 
Corynephoretum canescentis, featured a high floral diver
sity with a low nitrogen amount on its field side. Some 
species of dry acidic grasslands still occurred in 2003. On 
the other hand, the vegetation of a hedge border, an 
Anthriscus sylvestris population, in GroB Kreutz 
(Brandenburg), which borders with a field that has been 
treated with herbicides and mineral fertilizers for many 
years, was dominated by nitrogen-loving plant species. 
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Institute 

for Plant Virology, Microbiology and Biosafety 

The Institute consults the German Federal Ministry of 
Consumer Protection, Food and Agriculture in the prepa
ration of laws and regulations. The Institute supports the 
German Plant Protection Service in the diagnosis and con
trol of viral diseases; new procedures of diagnosis are 
developed. The Institute is also responsible for testing the 
resistance of cultivated plant varieties against viruses, 
which it does for the Federal Office of Plant Varities. In 
cooperation with the Department for National and 
International Plant Health, molecular-biological identifica
tion methods for quarantine pests are developed. The 
Institute acts as a reference centre for genetic engineering 
and supports the departmental research of the BMVEL. 
According to the Gene Technology Act, the BBA is an 
approving authority for the release of GMO. To assist this 
job, a database of GMO is being extended, incorporating 
data on releasing and marketing GMO in EU member 
countries. So far, over 2,000 European applications for 
release have been recorded. The number of approved 
releases increased to more than 2,700 in Germany and 
over 16,000 in Europe between 1990 and 2003. A scientist 
of the BBA participated in the Round Table dealing with 
research results on coexistences, which had been orga
nized by the EU Commission in April 2003. The BBA parti
cipated in the preparation of the first European 
Conference on Coexistence in Denmark in November 
2003, and takes a share in the EU-funded research project 
that will deal with issues of coexistence and the environ
mental effect of growing transgenic plants. In a close 
cooperation with the Institute the Plant V iruses Depart
ment of the German Collection of Microorganisms and 
Cell Cultures completes its collections of organisms, which 
includes authenticating and preserving reference viruses as 
well as developing procedures of diagnosis for plant vi
ruses of important varieties. Emphasis is placed on collec
ting quarantine viruses. The Institute has been involved in 
activities of the EU, regularly exchanging information with 
various international research centres of the Consultative 
Group on International Agricultural Research (CGIAR). As 
far as the development of diagnosis procedures of plant 
viruses is concerned, the Institute cooperates with insti
tutes in Germany, the Netherlands, Iran, Austria, Great 
Britain and France. Two EU-funded projects were contin
ued in 2003. The German Agency for Technical 
Cooperation was consulted and supported in their plant 
protection projects. The German Office of Exchanging 
Professionals (DAAD) and the German Foundation for 
International Development (DSE) instructed foreign scien
tists during their further training. In the field of biological 
safety, the Institute cooperates with the Department of 
Biology of Beijing University, and the A. N. Belozersky 
Institute of Moscow State University. Three Russian scien
tists stayed at the Institute in the frame of German -
Russian cooperation. 

The Working Group of Plant V irology and Microbiology is 
responsible for the diagnosis and reduction of damage 
caused by phytopathogenes, which ensures the sustain
ability of agricultural and horticultural production systems. 
The protection of agricultural and horticultural stocks of 

cultivated plants, a close cooperation, and the exchange 
of information and knowledge on current plant protec
tion issues as well as running a reference laboratory for 
classical and modern methods of diagnosis constitute a fo
cus of the lnstitute's activities. 129 samples of winter bar
ley lines were tested for BaYMV/BaMMV and BaYMV-2, 
90 samples of potato breeding lines and reference culti
vars for their resistance against Leaf roll and Y-virus in the 
frame of value assessments, and 50 breeding lines for the 
presence of M and S viruses for the Federal Office of Plant 
Varities. For the development of breeding lines, 180 pota
to stocks of higher selection stages were tested for virus 
infections, while in addition to that, two varieties of let
tuce were tested for the Lettuce mosaic virus, 12 cereals, 
155 vegetables, 158 ornamentals and 75 other samples 
were tested for virus infections. 246 samples were tested 
for fungal infections. Reference culture collections of plant 
viruses and phytopathogenic micro-organisms have been 
continued. 

The Working Group for Genetic Engineering and Biosafety 
participates considerably in approving procedures for 
releasing and marketing genetically modified organisms, 
and investigates aspects of safety and possible effects of 
GMO on the ecosystem, particularly in agriculture, by 
researching the release, biosafety, and monitoring the cul
tivation. After two years of being under construction, a 
new safe greenhouse could now be put into operation, 
which provides 28 cabins and 4 air-conditioned chambers 
of safety level 1, as well as 14 cabins and 2 air-conditioned 
chambers of safety level 2 for experiments with GMO and 
microorganisms of the safety levels 1 and 2. The usual pre
parations for experiments with GMO were accompanied 
by establishing a cytological la-boratory of the category 
52. In the reporting period, 13 applications from Germany
for the release of transgenic plants including notifications
of field test sites according to a simplified procedure were
evaluated. Eleven applications for marketing GMO in EU
member states and 72 "summary notification information
formats" (SNIFs) for field releases of GMO in Europe were
evaluated and commented.

Plant viruses and microorganisms - methods of diag
nosis and tests of resistance 

Immunity - resistance of wheat against soil-borne 
viruses 

45 varieties of wheat and 21 varieties of triticale were 
investigated in four field test sites in Germany and France. 
Using the tissue-print method, immunoassay viruses were 
found neither in symptom-free leaves nor in roots. The 
results confirm the existence of wheat immunity as the 
highest form of resistance against soil-borne viruses. Based 
on the experience with barley, which had utilized a com
parable resistance against soil-borne viruses, the damage 
of soil-borne viruses in Germany may be limited even 
before they propagate in large areas if immune varieties 
are used as a source of resistance in breeding. 



Characterizing Calibrachoa mottle virus (CbMV) as a 
new virus of the Carmovirus class and effect of the 
infection in Calibrachoa

In cooperation with the Working Group of Plant Viruses of 
the German Collection of Microorganisms and Cell 
Cultures, ELISA kits and tape tests have been developed 
that allow a high quantity of tests and a quick identifica
tion of viruses directly in the standing crop. The nucleotide 
sequence of CbMV was found and the virus classified. 
Transfer experiments were commenced with three virus
free clones of Calibrachoa. In addition to that. inoculation 
tests were performed with the Tobacco mosaic virus and 
the Tomato mosaic virus (ToMV). CbMV infections were 
confirmed to be latent. ToMV and TMV infections became 
visible approx. two weeks after inoculation. 

Identification and characterisation of viruses in sweet 
potato in East and South Africa 

The characterisation of SPFMV isolates from East and 
South Africa showed considerable differences in hosts, 
which correlated with the variability in the Pl, HC/Pro, P3 
or CP genes. An apparent geographical difference was 
found, since the P1 gene of the four African isolates (3 
from Kenya, 1 from Zambia) feature a sequence of 75 
nucleotides, which was missing in the only available Pl 
sequence of an SPFMV isolate from Japan. For characteris
ing potato viruses that have so far been described incom
pletely, the properties of a Potyvirus isolate (SPV2) from 
Taiwan were determined. This virus was identified as a 
new genus of Potyvirus (Sweet potato virus Y; SPVY). 
Furthermore the Sweet potato chlorotic fleck virus 
(SPCFV), which apparently occurs on a world-wide level 
but has not been fully characterised, has now been com
pletely sequenced and may be classified as Carlavirus. 

Identification and characterisation of viruses in carrots 
in Germany 

Since hardly any antiserum for carrot viruses had been 
available, molecular-biological methods (isolating viral 
nucleic acids, PCR with degenerated primers and sequence 
analyses) were mainly used to analyse samples of carrots 
suspected to be infected. At least eight different viruses 
could be analysed in this way with the Carrot red leaf virus 
(CtRLV, of the Poleovirus class) and an unidentified virus 
occurring most frequently. 

Investigation into genome recombination in transgenic 
sugar beets 

In a BMBF-funded research project, sugar beets that 
express hull proteins of the A-type of the rhizomania virus 
(BNNYVV) and bred in soil with a B-type virus were inves
tigated to find whether a recombination can be proved 
even with the absence of such a selection pressure, and 
whether such a recombination may also be observed in 
infected non-transgenic plants. A method was developed 
to prove one molecule of a BNYVV A-typed recombinant 
in one million B-typed molecules. Neither has a recombi
nation been detected in former release fields nor in a 
model experiment with transgenic sugar beets in a green
house. 

Molecular diagnosis of invasive harmful organisms 
with the pinewood nematode as a reference 

In the reporting period, the RAPD analysis and new PCR 
procedures were tested to enable an intra-specific classifi
cation of B. xylophilus isolates according to their genetic 
relations by help of a number of DNY markers. Preliminary 
cluster analyses were additionally performed, using still 
limited nematode material. As far as Bursaphelenchus was 
concerned, the IT S-RFLP analysis has proved to be an 
applicable technology for the molecular determination of 
the species and has been established for other species as 
well. Presently, 22 Bursaphelenchus species and four intra
specific ones may be identified on a molecular-genetic 
basis. 

Biosafety research; genetic engineering 

Biosafety research of the respective working group con
centrates on investigating the specific effects in transgenic 
cultivars, analysing the effects of transgenic plants on the 
environment, developing safety aspects for transforma
tion systems for generating transgenic plants, finding 
antibiotics resistance genes in the environment and their 
effects, and finding the causes and effects of changes in 
microbial communities. Based on the BMBF support con
cept "Safety Research and Monitoring" nine projects have 
been supported since early 2001, five of which have been 
coordinated within the BBA, four of them by the Institute. 

Monitoring of the cultivation of genetically modified 
crops in the agrarian ecosystem 

Scientists of the BBA have been devoted to this job in a 
working group and in the frame of coordinating the 
research project ''Targeted Transfer of Minimized 
Transgenic Sequences with Optimised Functions", which 
has been supported by the BM BF. The concept was pub
lished in 2003. Given the legal framework, the activities of 
the working group and other responsibilities of the BBA, 
proposals for a monitoring were put forward, the objec
tive of which is to meet the requirements of a flexible and 
efficient monitoring. 

Propagation of transgenic crops and coexistence 

In the frame of a project supported by the BMBF 
"Potential Effects of Transgenic Oilseed Rape", the origin 
of ruderal oilseed rape plants was investigated. Of the 56 
sites samples had been taken from in 2001, rape plants 
were repeatedly found in 23 sites in 2002 (a rate of 41 %). 
28 sites of oilseed rape plants were additionally listed, 
which has made the list grow to 85 locations. Samples 
were taken from 18 of these locations in 2003. Compared 
with the previous year, this is a rate of 35 %. In six cases, 
locations of 2001 were colonized only in 2003 again, which 
corresponds to a rate of 1 1  %. Plants were analysed by 
ISSR (inter simple sequence repeat) PCR. 

Safety aspects of transformation systems 

Limiting the introduction and modification of genetic 
sequences to nucleotides that are required to provide the 
plant with a desired property has been the aim of activi
ties. Nucleic acids with a triple helical structure form 
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sequence-specifically if a homopurine region of a DNA 
double helix adds a DNA oligo-nucleotide. These triplex
forming oligonucleotides (TFOs) may be coupled with 
mutagenes to trigger a specific mutation. Using bifunc
tional oligonucleotides may extend the mutation trigger 
into a targeted sequence modification. The technique 
combines the TFOs mentioned above with a repair 
domain that bears the desired sequence. A new system 
(oligonucleotide-transferred activation of the PAT gene) 
allows a selection of positive calli to phosphinothricine. 
New model plants have been selected and characterized 
on a molecular level. 

Con-focal laser scanning microscopy of protoplasts 
isolated from potato leafs (cell nucleus in red) 

Ecology of microbes 

Molecular methods that are independent of cultivation to 
analyse microbial communities are based on the molecular 
analysis of DNA or RNA, which is extracted from soil sam
ples and cleaned subsequently. For investigating the struc
tural diversity of bacterial and fungal communities, the 
analysis of 16S or 18S rRNA genes has widely established. 
Using PCR, the 16S or 18S rDNA fragments are amplified 
with bacteria or fungus-specific primers of the soil DNA 
and analysed with the denaturising gradient gel elec
trophoresis (DGGE). The 16S or 18S rDNA DGGE finger
prints are used in various projects supported by the EU, 
the DFG and BM BF in order to analyse the dependence of 
microbial diversity in the rhizosphere upon the plant vari
ety and the type of soil. The relative abundance of bacte
ria and fungi could be shown to depend on the variety 
and the site. 

Detection of the gfp-marked Ralstonia solanacearum 
antagonist Pantoea agglomerans in the rhizosphere of 
tomatoes using con-focal laser scanning microscopy 



INSTITUTE 

FOR NEMATOLOGV AND VERTEBRATE RESEARCH 

MUNSTER {WESTPHALIA), 

BRANCH OFFICES IN ELSDORF AND KLEINMACHNOW 

Toppheideweg 88, 48161 Munster, Germany 
Phone: 049 251 8710 60 
Fax: 049 251 8710 633 
Email: bba-muenster@bba.de 

Head: 
Dir. u. Prof. Dr. rer. hort. Joachim MOiier 

Representative: 
WD Dr. rer. nat. Hans-Joachim Pelz 

Scientists (permanent): 
WOR Dr. rer. nat. Hubert Gemmeke 
WR Dr. agr. Eberhard Gro8e 
Dr. agr. Johannes Hal!mann 
Dr. agr. Bjorn Niere (commencing 01 December) 
Dr. agr. Josef Schlang 

Scientists (non-permanent): 
Torsten Heidecke 
Nicole Klemann 
Brigitte Slaats (commencing 03 March) 
WO a. D. Dr. rer. nat. Dieter Sturhan (terminating 30 March) 
Bernd Walther 

53 



54 

Institute 

for Nematology and Vertebrate Research 

The Institute for Nematology and Vertebrate Research in 
Munster deals with nematodes and vertebrates that are 
harmful to plants, and develops procedures to prevent 
damage they cause. Both topics aim at finding ecologi
cally unobjectionable procedures and new ways of cultiva
tion. With a few exceptions, there are no chemical sub
stances available to be used against both nematodes and 
vertebrates, which makes alternative approaches to con
trol them even more necessary. Gaining comprehensive 
knowledge and making it accessible to the German 
Federal Government in consultations is the objective of 
research activities. 

The Institute develops and tests procedures of diagnosis 
and improves and updates measures of plant quarantine. 
Modern techniques and technologies of molecular biology 
support and ensure these activities. The "German Nema
tode Collection" documents the occurrence and range of 
the most important plant-parasitic nematodes and holds 
samples in form of permanent preparations. Important 
investigation measures concerning plant-parasitic nema
todes that are subject to legal regulations in Germany 
have been compiled in cooperation with experts of the 
plant protection offices of the German Federal States 
("Reports of the Federal Biological Research Centre for 
Agriculture and Forestry", vol. 121). 

Widespread species of cyst nematodes on sugar beets, 
potatoes and cereals have invaded large territories of 
Germany, being extremely harmful in many areas, which 
has caused the Institute to place emphasis on suitable con
trol procedures. For potato cultivation, which is subject to 
strict plant protection regulations in Germany, the proof 
of infestation with potato cyst nematodes (Globodera 
rostochiensis or G. pa/Iida) has gained particular signifi
cance once an invasion has been registered. The valid EU 
regulation that requires to grow resistant varieties in 
infested areas is not undisputed. A deregulation of culti
vation restrictions is presently being under discussion, 
which the Institute for Nematology and Vertebrate 
Research is coordinating on an international level. 

Investigations into the occurrence and molecular-genetic 
causes of resistance of commensal rodents against roden
ticides as well as the development of control strategies 
based on their findings are one of the key subjects within 
the department of vertebrate research. Together with the 
Institute for Human Genetics of the University of 
Wurzburg, a decisive breakthrough was achieved in the 
reporting period to clarify the genetic background of the 
resistance against anticoagulant substances. A gene could 
be identified that apparently plays a decisive part in resis
tance genetics. Brown rats, which are resistant against the 
anticoagulant Warfarine, feature specific mutations in the 
gene that are responsible for the resistance. 

A focus of research was the development of measures to 
prevent damage caused by water voles. In the reporting 
period, a project within the "Federal Programme of 
Organic Farming" dealt with the mechanical prevention of 

damage in organic fruit growing. Another project in co
operation with the Institute for Forestry and Forest 
Protection of the Technical University in Dresden concen
trated on the development of repellents based on natural 
substances to prevent damage in forests. A working group 
of experts in forest protection and rodent research 
regards it as an important issue to provide bodies in 
forestry with both background information and practical 
advice. A guideline on the prevention of damage caused 
by voles was issued in the reporting period under sub
stantial participation of the Institute. This guideline shall 
serve State forestry offices as a foundation for drafting 
leaflets of their own. 

The GLP Federal Office inspected the Institute repeatedly 
in 2003, the positive result of which constitutes the pre
requisite for the BMVEL granting the GLP certificate for 
"Good Laboratory Practise" in the category 4: "Environ
mental toxicological experiments to determine effects on 
aquatic and terrestrial organisms". This enables the 
Institute to continue environmental toxicological experi
ments on possible effects of plant protection products on 
aquatic and terrestrial organisms according to the guide
lines of the GLP. 

New approach for a more efficient resistance test 
against beet cyst nematodes 

The resistance of beet varieties is determined in a biotest. 
Single plants were grown in special pots in a defined sub
strate, and infested with nematode larvae. A striking result 
was that not all plants categorized as being resistant were 
free of cysts, however, up to 20 cysts were found on some 
plants. Plant breeders suspect a genetic variability of plants 
to be the cause of this phenomenon, whereas nematolo
gists suppose that it is genetic differences within the ne
matode population. Most nematode larvae are avirulent, 
i.e. cannot infest resistant sugar beet. A small share, how
ever, is virulent and may break through the resistance.
These virulent nematodes are of a great disadvantage for
the resistance test, for which reason a nematode popula
tion was to be developed that did not produce virulent
animals whatsoever. To do so, larvae were placed on
young, sterile rape seedlings with a pipette. If a female
developed, a male, which had also been bred in a sterile
way, was added. Several hundred of such conjugations

Female of Heterodera schachtii in sterile culture 



produced approx. 40 single fertilized females, which pro
duced eggs and were further propagated in separate 
lines. 

High yield losses in organic farming by plant-parasitic 
nematodes 

Species like root knot nematode (Meliodogyne ssp.) and 
root lesion nematode (Pratylenchus ssp.), which feed on a 
wide variety of host plants, have caused increasing da
mage in organic farms that grow a large share of field 
vegetables and potatoes. Two projects within the "Federal 
Programme of Organic Farming" have been dealing with 
this issue. A project together with the Rhineland Chamber 
of Agriculture has registered the nationwide spread of 
plant parasitic nematodes. Over 90 % of a total of 128 
fields investigated in 35 farms in six Federal States revealed 
Pratylenchus, whereas Meloidogyne was detected on no 
!ess than 50 % of the fields. Most frequent species detect
ed were P. neglectus, P. crenatus and M. hap/a. In single
cases, P. penetrans and M. naasi were also found. Some
fields revealed a density of up to 3,000 M. hap/a or 500
Pratylenchus ssp. larvae per 100 ml of soil. Such a high den
sity was particularly found in areas where carrot and pota
to were grown. The other project investigated the effect
of several cultivar varieties on the density of M. hap/a in an
organic farm in Lower Saxony. A full fallow, followed by
maize, showed the lowest density, resulting in the highest
efficacy. The decrease in the M. hap/a invasion amounted
to 90 %, and 86 % respectively. A clover/grass mixture, oil
radish 'Commodore' and oil radish 'Siletina' as trap crops
prevented an increase in of invasion density. Growing blue
lupin and oil radish 'Siletina' led to an increase in the den
sity of M. hap/a.

Root nematodes in hydrocultures - to be taken seri
ously? 

When growing vegetables and ornamentals, soil-borne 
pathogens may cause considerable difficulties. The main 
pathogens to be mentioned are root nematodes 
(Meliodogyne spp.) and root lesion nematodes 
(Pratylenchus spp.). Several species of plant-parasitic 
nematodes may infest hydrocultures, such as Radopholus 
similes on Anthurium andreanum and Maranthaceae or 
Meloidogyne incognita, M. hap/a and M. arenaria on 
roses. Additionally purchased plants as well as water 
should therefore be tested for contamination with plant
parasitic nematodes to keep the infestation risk low. 
Treating the nutrient solution with heat or UV rays is an 
effective protection against the introduction of nema
todes through water and their propagation within the 
farm. Widely used treatments (heat: 2 min at 60 °C, UV: 
100 mJ/cm3) autoclave the nematodes or prevent the host 
plant from being infested. 

Previous years' investigations revealed that the sowing 
time and the selection of the variety takes an infiuence on 
sugar beet stem blight caused by Ditylenchus dipsaci. To 
verify these findings, investigations considering several fac
tors of varieties and sowing times are being conducted 
under the management of the branch in Elsdorf. The 
results found in 2003 showed that delaying the sowing 
time by 7, 21 and 46 days may reduce the occurrence of 
the disease considerably. Damage symptoms on the sugar 

beet 'Tatjana' dropped from 56 % (earliest sowing time) to 
32 % (three weeks later), and eventually to 4 % (46 days 
after the first seed). As far as the variety 'Paulina' was con
cerned, damage symptoms were even less developed than 
for 'Tatjana'. They reduced from 24 to 18 and 2 %. Each 
delay in seeding led to a linear decrease of the infestation 
index, which may be traced back to the decreasing soil 
moisture. 

Songbirds may brood even on intensively cultivated 
vineyards 

After a total of 81 nesting boxes had been introduced in 
6 grape areas sized from 0.25 to 1.15 ha, the boxes were 
well accepted in 2002 and 2003. In the former year, 61 % 
of the boxes were occupied, whereas it was 56 % in the 
latter with the great titmouse, blue tit and tree sparrow 
being the most frequent birds to nest. For the great tit
mouse, 6.6 young ones hatched on average in the first 
year, while it was 7.1 per brood in the second. Compared 
with data in reference material, this quantity is even high
er than the one in forest biotopes, which are regarded as 
optimum brooding biotopes for the great titmouse. The 
results show that it is not disturbances or food shortage 
but rather a lack of breeding places that is responsible for 
the low number of songbirds in intensively cultivated 
grape areas. 

Using migration barriers to prevent damage in organ
ic fruit growing caused by water voles 

A poll invited 279 organic and integrated farms to docu
ment the damage situation in the German fruit growing 
in 2002. According to its data, damage by water voles con
cerned 76 % of the farms. The main cause of damage was 
the water vole (Arvicola terrestris) on 80 % of the culti
vated areas concerned. The common vole (Microtus 
arvalis) was responsible for damages on 53 % of the areas. 
61 % of the fruit farmers questioned considered it "neces
sary" or "very necessary" to develop new preventive meas
ures and control procedures. A research project in the 
frame of the ,,Federal Programme of Organic Farming" 
tested whether barriers prevent the migration of water 
voles to orchards sustainably and thus ensure a long-term 
success of the pest's control. Experimental lots were 
equipped with surrounding wire fences and polyolefin foil. 
The results of both lot experiments and field tests suggest 
that the barrier system is sufficiently effective. In a further 
step, it shall now be harmonized with the requirements of 
practical fruit growing and integrated in farming proce
dures. 

Developing animal-protection appropriate standards 
for methods of how to catch rodents 

In 1998, the EU, Canada and Russia concluded an agree
ment on humane standards of catching. The agreement 
aimed at ensuring standards for catching methods and 
traps that are appropriate to animal protection. In the 
frame of a study performed in Munster, muskrats were 
used to test parameters of various practically applied traps 
for their suitability to assess animal protection appropria
cy. Cooperation partners were the Central Science 
Laboratory in York, Great Britain, and the Muskrat Control 
Service of Lower Saxony of the Plant Protection Office of 
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the Weser-Ems Chamber of Agriculture. An experimental 
programme was the last stage of laboratory tests using 
anaesthetized animals as well as fenced areas and open 
field tests. Investigations have shown that the selected 
test procedure is basically applicable for muskrats. For 
checking killing traps under water however, a suitable 
method is yet to be developed to find at what stage 
insensitivity to pain commences. Both the two selected 
killing traps and one live trap may be rated as being 
appropriate to animal protection. 

Water vole (Arvicola terrestris) 

Adaptation of the brown rat (Rattus norvegicus) to 
differently structured habitats 

A university thesis has revealed that rats live in colonies 
that are separated from each other even in agricultural 
enterprises. They adjust their behaviour to the prevailing 
conditions in their habitats. As an example, a colony that 
lives on a grain store, where conditions hardly change and 
food is always available, will behave differently from a 
colony that lives in a pigsty, where they are often dis
turbed and food is limited both quantitatively and tem
porarily. While rats on the undisturbed grain store feature 
their natural activity at night, those in the pigsty are also 
active during daytime. Due to the considerably longer 
time they spend at the source of food, rats in the pigsty 
take up more baits than those in the grain store, where 
the bait must be presented in a most inviting way. It 
should be easily accessible and more attractive than the 
stored cereals. Restructuring life conditions like removing 
natural food sources for a short time sound promising but 
are rarely practise-orientated. 

Migration barriers of wire fences to prevent damage 
caused by common vole 
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Dr. rer. silv. Annette Herz 
Anhandhakumar Jayamani 
Dr. rer. nat. Kerstin Jung (terminating 31 December) 
Dr. agr. Renate Kaiser-Alexnat (commencing 10 June) 
Andrew Kalyebi (01 June to 30 November) 
jaspal Kaur (commencing 01 August) 
In Hyok Ko (01 April to 24 October) 
Dr. rer. nat. Peter Laux (terminating 31 December) 
Dr. sc. agr. Hans Norbert Lorenz (terminating 31 December) 
Thi Nguyen (01 August to 31 October) 
Fikre Lemessa Ocho (terminating 16 February, commencing 05 November) 
Kyong Sik Ryang (01 April to 24 October) 
Hamed Sakr (terminating 29 May) 
Dr. rer. nat. Annegret Schmitt (terminating 30 April, commencing 01 November) 
Dr. agr. Dietrich Stephan 
Dr. rer. nat. Karin Undorf-Spahn (05 May to 31 July) 
Dr. rer. nat. Rebecca Wachter (terminating 31 December) 
Dr. Guren Zhang (terminating 30 April) 
Olaf Zimmermann (terminating 31 December) 
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Institute 

for Biological Control 

A large share of the lnstitute's work in the reporting pe
riod dealt with the development of plant protection pro
cedures for organic farming. Scientists of the Institute 
could participate in the BMVEL-funded "Federal 
Programme of Organic Farming" by supporting altogeth
er seven research projects. Research activities were prima
rily dealing with issues of biologically controlling pest ani
mals in fruit and vegetable cultivation such as codling 
moth, apple sawfly, and woolly aphid, as well as summer 
fruit tortrix moth and pea moth. The Institute was also 
active in biologically controlling fungal diseases in crops. In 
addition to that, a larger project tested the resistance of 
apple and pear varieties in the cultivation of stone fruits 
against fire blight, the preliminary results of which could 
be made accessible to farmers as an initial recommenda
tion in a leaflet titled "Fire Blight - Danger for the Culti
vation of Stone Fruits". 

The investigation into seed-borne diseases in winter 
wheat could evidence that several varieties of German 
stocks and several breeding lines show a lower susceptibi
lity to the causal agent of bunt (Tilletia caries) and dwarf 
bunt (T. controversa). Furthermore, an immunology diag
nose system (ELISA) to characterize the extent of resis
tance against bunt was optimised and developed further, 
so that it may now be applied in breeding. 

In the frame of the investigations in the international 
research project "Triphelio" of the EU to control olive 
moths (Prays o/eae), local varieties of Trichogramma wasp 
species in olive ecosystems of the participating countries 
(Portugal, Greece, Tunisia and Egypt} were collected. It 
proved to be varieties typical for the Mediterranean area 
T. bourarachae, T. cordubensis, T. o/eae and T. cacoeciae.
Although in a selection test, eggs of olive moths were
most readily accepted, a clear preference was only visible
for T. cordubensis of Egypt. Trials with potted olive trees
revealed a maximum parasite rate of 27 % with a ratio of
7:1 for parasites and hosts. This corresponds with the
insufficient rate of parasites in fields. A possible approach
for optimisation is a better spread of Trichogramma wasps
when released.

In field trials and laboratory experiments, attention was 
paid to the search of alternatives of the antibiotic 
streptomycin, which ranks highest priority in the Federal 
Ministry of Consumer Protection, Food and Agriculture to 
control fire blight in fruit crops. A number of new sub
stances were tested based on bacterial antagonists, yeasts, 
ethereal oils, growth regulators, and combinations of 
them. 

Numerous workshops were started in the Institute in the 
reporting period concerning biological control. On 3 June 
2003, the first of three events dealt with the "Import and 
Release of Beneficial Alien Species", when issues of nature 
conservation, population genetics and international activi
ties to regulate the import and release of species of bene
ficial arthropods and microorganisms were discussed. The 
lively discussion of the 28 participants showed that an 

authorisation procedure is urgently necessary for Ger
many, and views of representatives of agriculture were 
fairly close to those of nature conservation. 

The topic of the second talk on 4 and 5 November 2003 
was "Cockchafer and Related Scarabeids in Germany: 
Occurrence, Monitoring and Experience in Control". Nearly 
all of the approximately 40 participants came from plant 
protection offices or farms (forestry and fruit growing) 
and manufacturers of biological plant protection products. 
The experience of the occurrence, monitoring, behaviour, 
and above all control strategies that have been proved or 
are being developed abroad was discussed and ex
changed. No plant protection products to control 
cockchafers and their larvae are authorized in Germany. 
There has been a considerable demand in research to find 
new approaches for the increasing significance of the pest. 

The third talk titled "Commercialising Microbiological Plant 
Protection Products" was held on 27 and 28 November 
2003 with more than 50 representatives of Federal and 
State research institutions, the Official Plant Protection 
Office, and several companies participating. After a survey 
of the practical use of microbiological products in 
Germany's plant protection, current research activities of 
the BBA in this field were introduced after which repre
sentatives of manufacturers expressed their experience 
with the national authorisation procedure and the exami
nation of active substances in the EU. On the following 
day, the legal foundations, the requirements for authori
sation of microbiological plant protection products and 
the efforts of the EU and OECD for harmonization were 
discussed. Finally, a decision was made to develop a strate
gic paper under the leadership of the Institute for 
Biological Control to give the application of biological 
plant protection products a new impetus. 

On the occasion of a press conference in Frankfurt/M. on 
14 August 2003, the Institute launched an appeal to the 
public to help searching for ill insects. Since the establish
ment of the Laboratory of Diagnosis and Histopathology 
of Arthropod Diseases in 1953, insect-specific pathogens 
have been diagnosed and their possibilities of application 
in biological control tested. The appeal met with great 
interest so that the Institute informed the public about 
the Laboratory's aims and achievements through the 
media (TV, radio, press). Until November 2003, people con
tributed to the Laboratory's work with a total 34 submis
sions of dead or seemingly ill insects of several species. 
Two of them revealed protozoa, and one each produced 
a viral and fungal disease. It is being investigated more 
closely whether these pathogens are of interest for bio
logical control. 

On 18 October 2003, the "Open House" was held in the 
Institute as done every two years. More than 500 people 
interested could inform themselves about most resent 
research activities in biological plant protection as well as 
biological control procedures for both farmers and ama
teur gardeners. 



Utilizing resistances of apple and pear varieties in the 
cultivation of stone fruits against fire blight (Erwinia 
amylovora) 

Growing fire blight-resistant stone fruit varieties may be 
regarded as an indirect measure to control fire blight, as it 
reduces the inoculated potential of the pathogen and 
thus prevents the infestation from spreading on endan
gered farms. A project within the ,,Federal Programme of 
Organic Farming" investigated apple and pear varieties 
under laboratorial and natural infestation conditions, 
which has led to preliminary suggestions concerning the 
resistance of stone fruit varieties against fire blight. The 
pear varieties of 'Gelbmostler', 'GroBe Rommelter', 
'Grunmostler', and 'Wilde Eierbime' appear to be highly 
susceptible, the apple varieties of 'Brettacher', 
'Engelsberger Renette' and 'Pilot' to be susceptible accor
ding to the investigation. Therefore, the pear varieties 
named should only be grown in areas not endangered by 
fire blight. 

Biological control of soil-borne Phytophthora root rot 
in strawberry plants 

Another project of organic farming should develop an 
efficient biological control of rhizome rot and red core, 
caused by Phytophthora fungi (P. fragariae and P. caeto
rum), which is regarded as a particular problem in straw
berry farming. In screening with several soil-borne bacte
ria for their antagonistic effect, the three isolates 
Raoulte/la terrigena (G584), Bacillus amylotiquefaciens (G
V1) and Pseudomonas fluorescens (2R1-7) with an inhibi
tion effect to the mycelium growth of up to 63 % proved 
considerably efficient to the pathogens of rhizome rot 
and red core on strawberry plants. The positive in-vitro 
results could be confirmed in greenhouse experiments. 
The most effective isolate of R. terrigena achieved a reduc
tion of the disease index of Phytophthora fragariae and P. 

caetorum of 59 and 64 % respectively, which is compara
ble with the effect of the fungicide ALIETTE. Additionally, 
growth-supporting effects could be proved for all three 
isolates. 

Control of blight in cereals by variety resistance and 
treatment of seeds 

Three kinds of fungi causing smut and bunt occur on 
wheat in Germany: bunt (Tilletia caries), dwarf bunt 
(T. controversa) and loose smut (Ustilago nuda), the latter 
of which also infests barley. In conventional farming, these 
diseases are well treated as a routine with a chemical wet 
disinfectant. In organic farming, where disinfecting seeds 
chemically is not allowed, seed-borne diseases have 
become an increasing problem. The situation is going to 
aggravate as soon as commencing 2004 seeds must come 
from organic farming (according to EU regulation 
2092/91/EWG). For this reason, activities for the develop
ment of strategies to control fungi of smut and bunt on 
cereals were funded in a "Federal Programme of Organic 
Farming". 

Being part of the "Federal Programme of Organic 
Farming", a project of the Institute to develop alternative 
substances to treat seeds against loose smut investigated 
plant strengtheners, resistance inducers, plant extracts, 

and microorganisms. 
Greenhouse trials could 
prove an efficacy of up 
to 60 % for plant extracts 
only. Although a field 
trial with summer barley 
could confirm the ten
dency, the efficacy of less 
than 30 % was too low 
to be applied in practise. 
The investigation made it 
clear that controlling 
loose smut in seeds is 
considerably difficult 
with biological means. 
The reason is that the 
mycelium is located in 
the embryo, which is Wheatear infested with 
inside the grain. This loose smut 
makes further investiga-
tion including additional ways of treatment necessary, one 
of which might be an additional treatment in a later stage 
of development (germ) to increase the efficacy. Another 
possible approach is to prevent the infestation by applying 
active substances during flowering time. 

Another project investigated 30 wheat varieties for their 
natural resistance against bunt and dwarf bunt in field 
trials in five locations. The varieties / breeding lines 'Stava', 
'Tambor', 'Magnifik', 'SW 51136', 'Tommi', 'Tarso', 'Jakobi', 
'Korund', 'Pegassos', 'Toronto' and 'Cardos' showed resis
tance against or reduced susceptibility to bunt and dwarf 
bunt. The origin of spores was of decisive influence for the 
resistance of some varieties. 

In laboratory experiments, highly specific antibodies (see 
annual report 2001) were used to develop and standardize 
a test procedure successfully for the early diagnosis 
(ELISA) of bunt and loose smut. The fungus could be 
proved quantitatively in an early stage of plant growth (EC 
20) in the growing point, and a positive correlation
between fungus content and degree of resistance (in the
case of bunt-infested plants) found. This makes it possible
to reduce the duration of experiments considerably for
both finding effective substances for the treatment of
seeds and selecting resistant varieties.

Investigations into transgenic Bt maize 

In the frame of a project ordered by the Federal 
Environmental Office, it was investigated to what extent 
non-target butterflies might be endangered by growing 
transgenic Bt maize. Bt maize pollen helped to determine 
LD 50 values for larvae of some local butterfly varieties, 
among them cabbage moths, cabbage butterflies and 
peacock butterflies. A survey found out which butterfly 
varieties take up maize pollen and thus might be poten
tially endangered by growing Bt maize. The results that 
have been found so far suggest that the pollen of Bt 176 
might bear a certain danger for small butterfly species. 
Generally young larvae are more sensitive than older ones. 
So far, there has not been any hint of Bt 176 maize pollen 
to lose its toxicity within two weeks. 

Maize of the MON-810 line contains far less Bt toxin in its 
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pollen. Laboratory experiments showed that larvae of 
cabbage moths, which had proved particularly sensitive 
against Bt, were not significantly harmed even by compa
rably high pollen quantities of MON-810. On the other 
hand, the intake of fragments of MON-810 pollen vessels 
led to a significantly increased mortality rate with these 
animals. Therefore, it is suggested to authorize lines with 
an extremely low toxin expression in their pollen in order 
to minimize the risk for non-target butterflies by growing 
Bt maize. Furthermore, a cover crop of conventional maize 
should be grown and minimum distances to nature pre
serves determined. 

Investigations to control apple sawflies in organic fruit 
growing 

In the past few years, apple sawfly (Hoplocampa tes
tudinea) has become a tremendous problem in organic 
farming, as it could only insufficiently be controlled by 
watery extracts of bitter wood. It was the aim of investi
gations taking place in the frame of the "Federal 

Programme of Organic Farming" to develop recommen
dations for a practise-orientated control of the pest. The 
effects of the active substances quassin and neoquassin on 
eggs and larvae of the apple sawflies were investigated. 
While an effect on eggs could hardly be found, very good 
efficacy revealed when larvae took the substances in oral
ly. For freshly hatched larvae, quassin did not have a signifi
cantly higher efficacy than neoquassin, for older larvae, 
neoquassin was significantly lower effective, i.e. a second
ary infestation can hardly be prevented by neoquassin. For 
purposes of application, this means that the two sub
stances should not be treated as equivalents, solutions 
with a high concentration of quassin should rather be 
applied instead and applied shortly before larvae hatch. 
Examinations into the required number of applications 
and the doses to be applied are going to be made. 

Investigation into the health condition of the south 
Hessian cockchafer population 

Investigations into the health condition of the south 
Hessian cockchafer population were continued in the 
reporting period. For tight financial funds a total of only 
about 300 larvae, which were in their second or third state 
of development, could be diagnosed. In almost all areas 
investigated, larvae were found that had been infested 
with Rickettsiella. Rickettsiella melolonthae occurred par
ticularly often in the areas of Hi..ittenfeld (33 % infested), 
Lorsch and Pfungstadt (19 and 17 % infested). A fungal 
infestation could be evidenced for all areas except 
Jagersburg. For the fungi already determined, Beauveria 
brongniartii was proved except for one infestation with 
Metarhizium anisopliae. In single cases, infestations with 
microsporidia were found (area 6 of the Darmstadt 
Forestry Office, Hi..ittenfeld, Lampertheim and Bi..irstadt). 
Further investigation in the following year has been 
planned in order to decide upon control measures neces
sary. 

Application of Trichogramma wasps against pea 
moths, noctuidae and other harmful butterflies 

In the frame of the "Federal Programme of Organic 
Farming", it was investigated whether Trichogramma 

species commercially available in Germany may also be 
applied in organic farming. A focus of the investigation 
was placed on pea moths (Cydia nigricana, Lep., 
Tortricidae), the damaging potential of which has 
increased clearly with crop areas for peas expanding. 
Economic damage has particularly incurred in contractual 
farming of organic peas for deep-freeze products and in 
the organic propagation of peas. Field trials have shown 
that there is a control potential against the pest of up to 
70 % for T. brassicae and T. dendro/imi. Results of field tri
als also suggest a control potential of approx. 50 % against 
leek moths (Acrolepiopsis assectella, Lep., Plutellidae) in 
the organic farming of leek. To improve efficacy, applica
tion units for Trichogramma wasps and the strategy of 
application must however be harmonized with require
ments in organic farming. Final investigations and exami
nations are still to be made. This project, which was orien
tated to practical work of plant protection, was imple
mented in cooperation with plant protection offices 
(Thuringia, Baden-Wi..irttemberg), the University of Kassel
Witzenhausen, and a manufacturer of beneficial species 
(AMW Ni..itzlinge GmbH). 

Control of thripses in onion, leek and chives in orga
nic farming 

Thripses belong to the most important pest animals in 
vegetable farming. Due to their hidden habit, controlling 
the pest has proved to be difficult. Particularly in organic 
farming, hardly any means are at disposal. Tests within the 
"Federal Programme of Organic Farming" should show 
whether thripse infestations could be reduced by treat
ments with nematodes and fungi. 

After breeding onion thripses (Thrips tabao) in a labora
tory, potted onion varieties that were manually colonized 
with T. tabaci in climatic chambers and greenhouses, were 
investigated for various commercial products that are 
based on insect-pathogenic fungi (PREFERAL®, Paeci/o
myces fumosoroseus, MYCOTAL ®, Lecanicillium musca
rium, NATURALIS-L®, Beauveria bassiana) combined with 

several wetting agents (ADDIT®, PROFITAL ®) and other 
agents that are possible to be applied in organic farming 
(SILIOPLANT @, SALTATON@-Care spray). Furthermore, the 
efficacy of several commercial products based on insect 
pathoge-nic fungi and nematodes was compared with the 
application of chemical agents (PERFEKTHION® and SPRU
ZIT®/NEUDOSAN@) either in a single way or in combina

tion with field trials in several locations (Bonn, 
Schifferstadt, Mainz, Heilbronn) for leek, onion and chives. 

The results of the trials in climatic chambers and green
houses confirm the potential efficacy of insect pathoge
nic fungi. Differences between the products could not be 
detected. For onions to be bunched (variety 'Bristol') the 
best efficacy was achieved in field trials by a combination 
of PREFERAL@ and NEMAPLUS®) after three treatments 
in weekly periods. Facing the dry summer in 2003, this 
result is promising. 
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Institute 

for Stored Product Protection 

The Institute for Stored Product Protection develops con
sumer-beneficial and environmentally friendly methods 
for the prevention, early detection and control of stored 
product insects and mites. These methods shall not cause 
unacceptable changes in the treated product. Both bio
logical efficacy of new substances and techniques and 
issues of chemical residue formation in treated goods as 
well as matters of emission are investigated when study
ing active chemical substances. Extensive research activities 
required in this field are performed in the Institute itself 
and in projects with universities, the European Union, the 
industry and other national and international research 
facilities. 

In the reporting period, several companies wished to have 
a new stored product protectant authorized in Germany, 
could however not obtain the required efficacy data 
according to Good Experimental Practise (GEP) at any 
German inspection authority. Upon the foundation of the 
Federal Office for Consumer Protection and Food Safety 
(BVL), the BBA has been a consultation authority for the 
procedure of examination and authorisation of plant pro
tection products. Its institutes evaluate the effect and effi
cacy of plant protection products in their fields of 
research. The Institute for Stored Product Protection is 
responsible for assessing the biological efficacy of stored 
product protectants and issuing assessment reports for 
the authorisation of stored product protectants. 

Documentation submitted by manufacturers constitutes 
the foundation of the assessment report, which contains 
general information on the application and an assessment 
of the product's efficacy for both the dosage applied for 
(efficacy experiments) and reduced dosages (trigger value 
experiments). In addition to that, the influence and effect 
on the quality of treated parts or products of plants are 
evaluated. Undesired side effects are documented, and 
information on the actual or possible resistance develop
ment provided. Finally, the entire application is compre
hensively assessed even in an interdisciplinary way, which 
results in a positive or negative rating of the product. 

Among the fumigants that may replace the ozone-deplet
ing methyl bromide, which is to be taken off the market, 
phosphine, ethyl formate, carbonyl sulfide, sulfuryl fluo
ride, inert atmospheres consisting of nitrogen or carbon 
dioxide with low levels of oxygen, carbon dioxide under 
high pressure, and propylene oxide have been considered. 
The expected loss of methyl bromide for the treatment of 
buildings, stored products and soil is still regarded as a 
major problem, particularly in the United States. Member 
states of the Montreal Protocol met for the first time in 
2003 for talks on "critical use exemptions", due to applica
tions of certain countries to continue their application of 
methyl bromide. There has not been found an agreement 
yet on the quantity of methyl bromide that single nations 
are entitled to use on the grounds of their applications 
("critical use nominations, CUN"). The Institute for Stored 
Product Protection has applied to obtain the certificate 
"Determination of Residues in Fumigated Stored Products" 

according to the OECD guidelines of Good Laboratory 
Practise (GLP). The inspection of the authority shall take 
place in the first half of 2004. In order to adhere to 
changed legal conditions, the Institute has received 
required approvals of the authority responsible for health 
and safety standards. Members of the Institute acquired 
certificates to authorize them for fumigations with phos
phine and phosphine-developing substances and prepara
tions. 

A member of the Institute represented the BBA as a guest 
in the voting committee "Biocides" of the Federal Institute 
for Occupational Safety and Health as the responsible 
authorizing authority. Prof. Reichmuth was nominated vi
siting professor to the National University of Rosario, 
Argentina, Section of Agriculture. A member of the 
Institute participated as chief of section in the meeting of 
the working group Integrated Protection of Stored 
Products in Kusadasi, Turkey, paid visits to food manufac
turers and read lectures in three Turkish universities. In 
December, he organized a conference of the EU project 
group COST 842 in Berlin, where issues of protecting 
stored products in flour mills and bakeries as well as the 
application of biological pest management techniques in 
several European countries were discussed. The Institute 
participated in the assessment of applications for Critical 
Use exemptions submitted by member states of the 
Montreal Protocol in the Methyl Bromide Technical 
Option Committee (MBTOC) in Cape Town, which studied 
alternatives of methyl bromide in stored product protec
tion. 

European regulations on the protection of consumers 
and stored products 

Recent food scandals have sensitised consumers for the 
topic of "safety of food". As a result, the European 
Commission has declared food safety, being an important 
part of consumer protection, one of its main political 
issues, which was documented in the White Book on Food 
Safety of the year 2000 and has been reflected in amend
ments of regulations on quantity ceilings, monitoring pro
cedures and alert systems. Standard limits for the maxi
mum content of harmful substances in food that are har
monized on a European level and binding for all member 
states constitute a prerequisite for a free flow of com
modities within the European Union. For contaminants 
such as mycotoxins, which are relevant for the protection 
of stored products, the regulation (EC) No. 466/2001 of 
the Commission as of 8 March 2001 concerning the 
"Determination of Ceiling Values for Certain Contaminants 
in Food" determines ceiling values on the European level, 
as does the "Regulation of Ceiling Values of Mycotoxins in 
Food" as of 2 June 1999 on a national level. Official inspec
tions and a Rapid Alert System for Food and Feed have 
been established as effective instruments on a European 
level. Monitoring the food chain including processes that 
take place after harvesting shall ensure uncontaminated 
high-quality food and feed to be marketed. 



Control of storage pest moths and beetles by applying 
biological antagonists 

In a project "Strategies of Controlling Storage Pests in 
Stockrooms and Processing Companies of Organic 
Products", which has been supported by the "Federal 
Programme for Organic Farming", techniques of an inte
grated protection of stored products were developed and 
validated based on biological plant protection measures, 
with storing and processing cereals being in the focus of 
attention. A computer program provides users with infor
mation on how storage pests may be prevented, recog
nized early, and controlled, and introduces practical 
instruction on the biological pest management. Various 
beneficial animals have been investigated for the extent of 
their benefit in order to determine the distances between 
their places of release. Minimum temperatures for the 
application of beneficial animals have been found. It was 
found that the wasp species Venturia canescens finds host 
animals over a maximum distance of 20 m. The minimum 
average day temperature to enable the wasp to find its 
hosts seems to be approx. 10 °C with a peak value of at 
least 12.6 °C. Applying 1/. canescens will not be possible 
below these temperatures. The wasp Lariophagus dis
tinguendus also finds host animals over a distance of 20 m 
in empty rooms, with even 80 % of potential host animals 
being parasitized at a distance of 5 m from the place of 
release. Species of storage pests were therefore registered 
systematically for organic farms in the region of 
Brandenburg over one year, samples of pests were taken 
from other federal states. Main pests occurring were the 
saw-toothed grain beetle (Oryzaephilus surinamensis), the 
grain weevil (Sitophilus granarius), and the dried fruit
infesting moth (Plodia interpunetella). A user-beneficial 
program was set up to help stock keepers in their deci
sion-making process. This also includes a dictionary on the 
biology of pests infesting stored products, their antago
nists and a determination key designed according to their 
dichotomy. Experiments with packed food revealed that 
eggs of moths infesting stored products are laid in the 
immediate vicinity of food packages, which enables 
Trichogramma wasps to infest them and thus prevent 
them from further development. 

Fumigant studies 

Resistance of pest beetles against phosphine 

Pest insects and mites have increasingly developed resis
tances against insecticides during the past few decades. 
Repeated improper applications have produced stems of 
insect species that can bear a multiple of the dose that is 
regarded lethal for average-sensitive species. Cases of 
resistance against phosphine have increased in a particu
larly rapid way and proved to be persistent. For this rea
son, the Institute for Stored Product Protection has been 
studying the resistance potential and the increased resis

tance of various insect species against phosphine with a 
newly-developed resistance test, such as for grain weevil 
Sitophilus granarius, rice weevil Sitophilus oryzae, saw
toothed grain beetle Oryzaephilus surinamensis and rusty 
grain beetle Cryptolestes ferrugineus. 

Residues of phosphine in cocoa beans and effect of the 
fumigant on the rusty grain beetle Crypto/estes ferrugi
neus 

A resistant stem of the rusty grain beetle Cryptolestes fer
rugineus was found in the seaport of Hamburg. It has 
caused considerable problems in the fumigation of cocoa 
beans there. Specimen of these phosphine-resistant ani
mals, together with average-resistant beetles of the labo
ratory were treated in cocoa beans and fumigated with 
phosphine of various concentrations for 65 hours. Adult 
animals of the resistant stem survived even high concen
trations of temporarily 7,500 vpm. In contrast to the usual 
differences in resistance against phosphine according to 
the state of development of insects, animals of this stage 
showed the highest resistance, followed by pupas eggs 
and larvae. None of the laboratory animals survived the 
applied phosphine concentrations. Even with a fumigation 
at a maximum concentration of 7,500 vpm in the air, 
residues in cocoa beans dropped below the legal ceiling 
value of 0.01 mg of active substance per kg after 35 days 
of aeration. 

Sulfuryl difluoride 

Experiments were performed in the reporting period to 
determine the efficacy of sulfuryl difluoride on golden spi
der beetle Niptus hololeucus and the silverfish Lepisma 
saccharina. The permeability was also tested of industrial 
foils used for fumigating and sealing purposes when stor
age rooms are treated. 

Applying heat against pest insects 

Laboratory experiments on the efficacy of heat on the red 
flour beetle Tribolium castaneum and the rusty grain 
beetle Cryptolestes ferrugineus in empty rooms showed 
that these species are clearly more sensitive for heat com
pared with the cigarette beetle Lasioderma serricorne and 
the cereal beetle Rhizopertha dominica. Even differences 
in the resistance of single states of development were less 
clearly visible. In experiments, each performed with 5 g of 
wheat bran in pre-heated test tubes, applying 45 °C for 40 
hours was sufficient to be lethal to all stages of develop
ment for both species, whereas 50 °C for 65 minutes killed 
C. pusillus and 35 minutes at the same temperature was 
lethal to T. castaneum. Approx. 10 minutes at 55 °C was 
sufficient to produce a lethal effect on both species. These 
durations provide minimum corner values for killing cer
tain species in well-swept empty rooms.

Plant content as a protectant for stored products 

Neem tree products (of Melia azaderach) have proved 
suitable insecticides against larger grain borer (Pros
tephanus truncatus) in laboratory experiments using 
maize kernels. The investigation studied the interactions 
between the active substance and the biological antago
nist Teretrius negrescens. A low mortality rate caused to 
the larger grain borer (Prostephanus truncatus) by the 
powder of crude leaves of neem trees was found at a 
temperature of 30 °C. Treating maize kernels with neem 
tree oil led to a mortality rate of 100 %. In contrast to the 
treatment with a neem tree product available in Germany 
(NEEMAZAL® PC KG 01), which caused a high mortality 
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over a period of six months during the experiment, the 
efficacy of the oil decreased to insignificant values within 
one month. Both products (20 ml neem tree oil per kg of 
maize kernels or 6 g NEEMAZAL® PC KG 01 per kg of 
maize kernels) suppressed the development of P. trunca
tus populations. 
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Institute 

for Ecotoxicology and Ecological Chemistry in Plant Protection 

The Institute for Ecotoxicology and Ecological Chemistry in 
Plant Protection is responsible for the development of 
experimental foundations for assessing the flow of sub
stances in cultivated landscapes realistically. Emphasis is 
particularly placed on plant protection products that are 
applied on fields in a target-orientated and as a rule pur
poseful way in order to produce healthy food. Applying 
sludge, biomass wastes or compost however distributes a 
great deal of anthropogenic substances on the area under 
cultivation, which enter the cycle of food production and 
may take an influence on the regulating mechanisms 
agroecosystem. Mycotoxins formed by fungal pathogens 
may constitute a problem in producing healthy food, for 
which reason all opportunities should be taken advantage 
of in order to minimize their formation. The Institute has 
great experience in risk analysis by strictly combining con
centrations of analysed substances with the effects on 
fauna and flora under conditions of production. The 
Institute presented its findings on important European 
congresses in 2003, such as the 13th Annual Meeting of the 
European Society of Environmental Toxicology and 
Chemistry, the XII Symposium Pesticide Chemistry 
"Pesticides in Air, Plant, Soil and Water System" and the 
workshop "Effects of Pesticides in the Field". 

On the Second International Symposium "Plant Health in 
Urban Horticulture", two contributions met with great 
approval concerning the connections between plant 
health and experimental possibilities to assess the real 
availability of nutritional and harmful substances in urban 
soil. An excursion to the experimental station of the BBA 
in Berlin-Dahlem showed participants current experiments 
on the central topic of resistance of cultivated plants 
against the influence of composted biomass wastes in 
house gardens on the content of nutritional and harmful 
substances in soil and plants. 

In October 2003, the Institute held talks on the topic of 
mycotoxins together with the Phytomedical Societies of 
Germany and Czech Republic. Issues in the foreground 
were the analysis and occurrence of mycotoxins in har
vested products and processed goods as well as the proof 
and occurrence of mycotoxin-forming fungi and strate
gies of their avoidance. 

In a project funded by the Federal Ministry of Education 
and Research (BMBF) called "Field Trials on TNT 
Decontamination and [14C]-TNT Intake of Woods", a com
plete [14C]-TNT intake and a decomposition of TNT into 
unknown substances in wood (dendroremediation) could 
first be proved. 

Final reports concerning the emission of plant protection 
products: measurement of emissions and the resulting pol
lution of water, soil and air in the immediate vicinity were 
presented to the Federal Environmental Office (UBA). The 
results that had been gained in cooperation with the 
Institute for Stored Product Protection prove that both 
drift and volatilisation of plant protection products fol
lowing their application in greenhouses and storage 

rooms may constitute a source of contamination for non
target areas. Under open-air conditions, the variability of 
environmental conditions and their interactions with 
volatilisation degrees are particularly high and have hardly 
been evidenced in experiments. In order to assess impor
tant influencing values better, experiments together with 
the Application Techniques Division have been started in a 
wind tunnel. Experiments to find residues of plant protec
tion products in Chinese cabbage, kohlrabi and several 
varieties of lettuce did not show significant differences 
between variants of applications using conventional or 
drift-reducing nozzles. 

To investigate the suspicion of honeybees to be harmed 
by plant protection products, the honeybee investigation 
department for chemicals of the Institute analysed 98 
samples for numerous active substances and their 
metabolites in 2003, thus performing its duties according 
to § 33, subsection 2, No. 8 of the Plant Protection Act. 

The establishment of a special field in the fruit-growing 
area of "Altes Land" in 2000 opened new opportunities to 
apply a limited number of plant protection products 
under certain conditions, which is charged with fewer 
obligations concerning distances. T his process was accom
panied by a chemical-biological monitoring in the years 
from 2001 to 2003 to investigate entries and effects of 
plant protection products in neighbouring biotopes. The 
analysis and assessment of samples was performed simul
taneously with a preliminary approach and development 
of concepts for the establishment and implementation of 
a chemical-biological monitoring as a tool to verify appli
cation instructions to prevent unacceptable effects on the 
agroecosystem in the sense of § 15, subsection 7, of the 
Plant Protection Act, which lies in the responsibility of the 
German Federal States. 

Field-exposition measurements have been conducted 
since 1999 concerning the entry of plant protection pro
ducts into water by being run off. It is in cooperation with 
the Institute for Technology Assessment in Plant 
Protection that these data are being used to validate risk 
potentials of the "run off" entry path as calculated by 
SYNOPS. GIS shall visualize the risk potential for tilled 
areas. 

Since mid-2003, the Institute has been involved in the 
newly-organised procedure for the authorisation of plant 
protection products. The long-standing experimental 
experience of the Institute for the development and vali
dation of authorisation procedures is an indispensable pre
requisite for a scientific evaluation of submitted experi
ment documentation concerning the effect of plant pro
tection products on antagonists of harmful organisms and 
the fertility of arable land. 



Aspects of mycotoxin research - nivalenol-producing 
Fusarium graminearum isolates of German winter 
wheat 

For purposes of consumer protection, highest acceptable 
values regarding the occurrence of some of the most 
important mycotoxins in harvested products and pro
cessed goods have been fixed on national and interna
tional levels. For the EU, this concerns among others afla
toxins, the ochratoxin A, and patulin. So far, highest 
acceptable values have not yet been determined for 
deoxynivalenol, which frequently occurs in cereals, and 
other Fusarium toxins. For this reason, the Federal Republic 
of Germany has taken the initiative to amend the nation
al regulation on the mycotoxin production ceiling in order 
to establish regulations for the Fusarium toxins deoxyniva
lenol, zearalenol and fumonisines. The investigations that 
have been performed in the past five years concerning the 
occurrence of Fusarium and Fusarium toxins in cereals 
revealed a constant increase of samples containing 
nivalenol. Samples of winter wheat of the years 2000 and 
2001 originating from various locations were particularly 
contaminated with up to 3.5 mg/kg of nivalenol. A stri
king factor was that equivalent quantities of nivalenol and 
deoxynivalenol could be proved in some samples. A closer 
inspection of these samples revealed neither an infestation 
with Fusarium poae nor F. culmorum, the nivalenol pro
ducers mainly occurring on cereals. Beside several yeasts 
and Alternaria, only F. graminearum as a potential tri
chothecene producer could be isolated. F. graminearum is 
known to occur in various chemotypes that may produce 
either nivalenol or deoxynivalenol. The deoxynivalenol 
type is dominating in Europe, and there have been few 
hints for F. graminearum as a causal agent of a nivalenol 
contamination in wheat under natural conditions. The 
investigations have also shown that under natural condi
tions in Germany both chemotypes of F. graminearum 
occur in winter wheat and may produce harmful concen
trations of deoxynivalenol and nivalenol. 

cone. (mg/g substrate) 
6-

5-

Mycotoxin spectrum of selected F. graminearum isolates 

Volatilisation experiments with plant protection prod
ucts in a wind tunnel and under field conditions 

Formulas of active substances are of particular interest 
that feature vapour pressures of 10·4 to 10·3 Pa in order to 
find out if the existing threshold value of 10·6 Pa for risk 
assessment may be maintained or corrected. Investiga
tions were performed in a closed wind tunnel in the BBA 
in Brunswick in cooperation with the Application 
Techniques Division. The volatilisation from the plant sur
face determined through collectors revealed losses of O to 
20 % for tebuconazol and propiconazol and of over 90 % 
for fenpropidin. The concentrations of fenpropidin dif
fered clearly for samples taken from of 0.4 and 0.8 m, 
while higher values were measured immediately above 
the standing crop. For the distance to the "field edge", 
only little differences were observed with a maximum at 
3 m. On the experimental station in Dahnsdorf (district of 
Potsdam-Mittelmark), an experimental field was laid out 
to perform investigations concerning the emission of 
selected substances after their field application and their 
subsequent deposition in the immediate range of the tar
get area (range transport). The results show that for 
determining the deposition of substances at a range of up 
to 50 m from the target area, positioning the measure
ment equipment in three lines that cross the main direc
tion of the wind is sufficient for clarifying "range trans
port", an issue to be clarified in the experiment. While in 
the model water body, the substances lindan and propi
conazol could either not at all be detected or values were 
close to the identification limit at a distance of 50 m, maxi
mum entries of 400 µg/m3 for tebuconazol and 80 µg/m3 

for fenpropidin were measured. Microclimatic conditions 
and local structures may take a considerable influence on 
volatilisation properties of the substances. 

Chemical investigations into potential damage to hon
eybees caused by plant protection products 

Investigations aimed at determining whether a substance
caused connection can be established between damage 
to honeybees and certain plant protection measures. 
Positive findings in a biological test. i.e. the proof of a con
tact poisoning, are followed by a chemical investigation to 
prove single substances and their metabolites. 
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This requires to test both samples of honeybees and cor
responding samples of plants for residues of plant protec
tion products. Fifty-five active substances and metabolites 
were detected in the samples investigated in 2002 (28 of 
honeybees, 45 of plants, 9 of honey, 2 of pollen, and 14 of 
combs). Two samples of plants were negative. The average 
number of active substances per single sample was 4.5 for 
honeybees, 2.6 for honey, 3.1 for plants, 2.5 for pollen, and 
6.1 for combs. Main contaminants for 2002 were found to 
be the following substances: sulphur in 68 %, benzoic acid 
in 43 %, vinclozolin in 35 %, iprodion in 20 %, fluvalinat in 
18 %, coumaphos in 13 %, brome propylate in 12 %, lindan 
in 11 %, ethylene-bis-dithiocarbamate in 10 %, dimetho
ate, lambda-Cyhalothrine and alpha-Cypermethrine in 9 % 
and chlorpyrifos in 8 % of investigated samples. 

Complex monitoring of residues and effects of plant 
protection products in water in fruit-growing area 
"Altes Land" 

In cooperation with the Fruit-Growing Experimental and 
Consulting Centre of Jork, applied plant protection pro
ducts were completely registered, and samples of water 
taken from a ditch shortly after each application. The wa
ter samples were analysed in a multi-modular method that 
has been validated for approx. 70 substances. In addition 
to that, pyrethroides and copper were proved in single 
tests. Samples were taken over the entire vegetation peri
od. Preliminary results revealed concentrations of substan
ces of 0.05 and 51 µg/1. Both plant protection products 
applied in the fruit plantations in question and substances 
apparently brought in from further distances or through 
the exchange of water were found in the ditches. 

Typical plot ditch between two apple plantations in the 
fruit-growing area ':A.ltes Land" 

The samples manually taken immediately after application 
were best suitable to register initial residues. Taking sam
ples at least once per week could also monitor the perfor
mance of substances over a long term under realistic con
ditions. The concentration of substances was assessed eco
toxicologically by comparing them with their respective 
trigger values. For a number of substances, the concentra
tions in the three ditches next to the apple plantations 
were higher than the target values for aquatic communi
ties (precautionary value). Preliminary results achieved so 
far detected seven substances, e.g. tebufenozid, pirimicarb 
and beta-cyfluthrin, to be concentrated at a rate excee
ding NOEC and LC 50. Furthermore, the toxicity of mix
tures of substances, summarized in "toxic units" was 
analysed. This resulted in the fact that over several weeks 
per year there was a clearly increased toxic potential in 
places where ditches were closest to the plantation, which 
may even include an influence on aquatic communities. 
The water samples investigated in the chemical monitor
ing were additionally tested in an active biological moni
toring, a screening test with the water flea Daphnia 

magna (laboratory test according to OECD guideline 202, 
modified). The mixtures of active substances did not cause 
an acute mortality in any case that differed from the con
trol. The actual situation of aquatic communities was re
gistered in a passive biological monitoring of macro
zoobenthos and zooplankton using several procedures of 
taking samples and sediment for 15 times over three years. 
So far, 80 to 100 species per ditch show a relatively high 
diversity. The number of species and the share of sensitive 
groups were lowest in the ditch with the highest toxic 
potential. A short-term effect of a temporarily high con
centration of active substances on the population density 
was only found for beta-cyfluthrin. 
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Application 

Techniques Division 

The responsibility of the Application Techniques Division is 
to check plant protection equipment in order to make 
sure that it adheres to regulations stated in the Plant 
Protection Act and thus contributes to prevent unneces
sary strain to human beings, animals and the ecosystem. 

The Application Techniques Division checks and certifies 
machines that are ready for distribution and enters them 
into the list of plant protection equipment. This list is per
manently upgraded; types of machines that are not 
included in it must not be sold in Germany. Manufacturers 
may also have their equipment certified on a voluntary 
basis to check it for its suitability in terms of plant protec
tion. Parameters of the machines are measured while the 
machines themselves must prove successful in comprehen
sive practical tests. In addition to that, a testing procedure 
is offered to evaluate drift-mitigating properties. In 2003, 
the register of "Drift-Mitigating Equipment", which con
tains the drift-mitigating categories of 50, 75 and 90 %, 
was completed by a 99 % category. 

The Application Techniques Division also coordinates the 
certification of plant protection equipment that is under 
use. Owners of such machines are obliged to have their 
equipment certified at least every two years. This regula
tion is unique in the EU and contributes considerably to 
proper dosage and an even placement of plant protection 
products. 

Besides the actual testing of equipment, the Division 
assumes the following responsibilities to fulfil the adminis
trational requirements as stated above: 

- Participation in the European harmonization of certify
ing processes and requirements to plant protection
equipment

- Quality management for the testing process, documen
tation of the results

- Research into updating requirements to plant protec
tion equipment and testing procedures, increasingly in
an international cooperation.

The European standard EN 13790, which regulates the cer
tification of plant protection equipment in use, was pub
lished in 2003. The Application Techniques Division is 
organizing an European workshop for April 2004 that shall 
contribute to establish the standard in the member states 
and to harmonize testing procedures on a high technical 
level. The harmonization constitutes an essential precon
dition for a mutual recognition of certificates. Legal 
national regulations have already been arranged respec
ti-vely, so that cost-intensive and time-consuming multiple 
tests may be prevented in the future. 

Certification of plant protection equipment 

In the frame of the declaration procedure for plant pro
tection equipment, manufacturers or distributors are 

obliged to submit a number of documents together with 
a written declaration to confirm that the new device com
plies with legal standards. Among them, there are a 
detailed description of the machine and instructions for 
use. Upon successful certification, the type of the machine 
is entered into the register of plant protection equipment 
and the registration published in the Federal Gazette. 

For the voluntary certification of equipment, requirements 
have to be met that exceed legal regulations. Machines 
are tested in bays and in practical use. The results of the 
tests are discussed in a working group. Should a machine 
or device pass the test, the BBA certifies it for five years. 
Finally, a certification report is issued and the device 
entered into chapter 6 of the register of plant protection 
products. 

Checking the drift-mitigating properties of plant protec
tion machines may extend the procedure. Manufacturers 
must prove a drift mitigation of a SBA-certified piece of 
equipment of at least 50 % compared with standard 
values. The register of "Drift-Mitigating Equipment" has 
reached a considerable size to provide farmers with com
prehensive means to apply plant protection products in an 
environmentally beneficial way. 

European harmonization and international standardi
zation of equipment certification 

Seventeen national inspection agencies of 13 countries 
cooperate in the European Network for Testing Agricul
tural Machinery (ENTAM) concerning voluntary tests of 
agricultural machines and devices. In the reporting period, 
the Application Techniques Division performed tests of 
plant protection equipment according to ENTAM sugges
tions and held a workshop on the harmonization of test
ing regulations and requirements to portable machines. 
The BBA had tested numerous such devices according to 
drafted standards. Based on their results and the experi
ence of other participants, testing methods and require
ments to such machinery could be determined, which will 
form the foundation of ENTAM tests following the 
approval of the steering committee. Drafting an ENTAM 
inspection report was also being discussed at the work
shop. 

European (EN) and international (ISO) standards account 
for the harmonization of certification regulations and the 
requirements to plant protection equipment in Europe 
and overseas. A number of EN and ISO standards have 
been available for plant protection equipment. They set 
requirements to the state of the art, are used to interpret 
more general European requirements and are of equal 
importance for manufacturers, inspection agencies and 
users of plant protection machinery. Scientists of the 
Division have been participating in several working groups, 
managing two of them. Their main activities include the 
development of draft standards, participation in meetings 
of working groups, and verification of enforceability. 
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Although the Application Techniques Division has always 

enforced an internal quality management system, the 
implementation of a QM system according to ISO 17025 is 
presently being prepared. This worldwide standard sets 
the general requirements to the competence of testing 
laboratories. The QM system includes the arrangement 
and organisation of procedures, responsibilities and means 
to ensure a high quality of equipment tests within the 
BBA. In the reporting period, activities have progressed to 
develop a QM manual, the purpose of which is to describe 
the QM system according to the criteria of the standard, 
considering internal regulations of the BBA. This manual 
also serves as a documentation of the QM system for the 
accrediting agency and equipment manufacturers. The 
manual will be completed by instructions, operation prac
tises and data files on test facilities and substances, and 
contain a comprehensive description of procedures and 
processes, responsibilities, and applicable documents. The 

accreditation with an agency has been planned for the 
first quarter of 2005. 

The initiative "BundOnline 2005" commits the BBA to pro
viding online services that may be offered through the 
Internet by 2005. In 2003, a project was started called 
·�pplications within the Declaration Procedure / Testing
Plant Protection Equipment", the aim of which is to pro
vide manufacturers, importers and distributors with the
chance to submit applications and enclosed documents
online, process data electronically without changing the
medium, and communicate the state of affairs online. An
agreement has been made with the competence centre
"Procedures, Processes and Organisation" for developing a
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rough concept. In a workshop together with the compe
tence centre, actual processes were analysed in the 
reporting period and the development of a target con
cept started. 

Selected research projects 

Emphasis in research was placed on investigations con
cerning the influence of several plant protection products 
on the drift potential in a wind tunnel. Using different 
plant protection products influences the drift potential 
considerably, the effects however lack uniformity for vari
ous types of nozzles. Trials concerning the drift effect on 
non-target organisms as well as the volatisation of active 
substances after their application were conducted toge
ther with the Institute for Ecotoxicology and Ecological 
Chemistry in Plant Protection of the BBA. Extensive field 
trials, which had already been conducted in previous years, 
were continued. In addition to that, an artificial drift coat
ing was produced in a wind tunnel to determine their 
effect on water and plants. This investigation contributes 
to assessing drift risks more exactly. 

For testing the irregular motion of spraying booms, the 
Division uses a vibration generator to simulate the appli
cation of devices on the field. For adapting envisaged 
standards to changing conditions regarding the size of 
devices and running speed, the motion performance of 
devices was measured. Motions of several trailer machines 
were measured on the field at a speed of up to 12 km/h 
and reproduced in a test bay. Measurements were repeat
edly taken in the course of the year to obtain data on pos
sibly changing surfaces. Due to the persistently dry soil 
during the reporting period, the surface remained nearly 
unchanged, so that final results have not yet been avail
able. The investigations shall be continued under rather 
moist conditions. 
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ISO 10625 

ISO 10628 

ISO 14710 

European and international standards for plant pro
tection equipment 

Extensive drift measurements were taken with the agri
cultural aeroplane Z 37 in cooperation with an agricultu
ral air service called "Halle Air". Measurements contain the 
registration of soil sediments up to a distance of 250 
metres under varying meteorological conditions. A 100 
1/hectar spraying method based on a technology that has 
been applied for decades (8 spraying booms with slotted 
annular nozzles) formed the foundation for the measure
ments, which are being continued using new drift
mitigating nozzles. After finishing the trials, their results 
shall be incorporated in the existing register of basic drift 
values. 

so 

rJ -

r mounted 1proyor1 I I trollod aprayers 

r 
-

,. r.:ie km/h 

�10 km/h 

. 32 m .. 

rr r
i 

.....,:1 

L
L 

L. 
'.J 

_) ..J 

Sablllsatlon 
chamber 

Orlttvolllmo 

Wind tunnel and measured drift profile of a slotted 
annular nozzle at various pressures 

International cooperation 

In 2001, the Industry Union of Pure and Applied Chemistry 
{IUPAC) Advisory Committee on Crop Protection 
Chemistry launched a project ·�grochemical Spray Drift: 
Assessment and Mitigation". The objective of the project 
is to harmonize drift trials concerning risk assessment and 
drift mitigation. Models to be used in aquatic and terres
trial applications shall be improved and drift-mitigating 
steps described and recommended. A meeting concerning 
these issues took place in South Korea in 2003. 

A cooperation project with Hungary was finished in 2003. 
Joint drift measurements were taken in field trials under 
field conditions in the spring, particularly considering the 
running speed. The measuring technique according to the 
BBA guideline was established in Hungary and the com
mon database for drift assessment expanded. A new pro
ject with Spain titled ''Test Procedures for Atomizers in 
Fruit Growing and Viticulture" was launched in 2003. 
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WOR Dr. agr. Dieter Jaskolla 

Representative for Brunswick: 
Dr. sc. agr. Sabine Redlhammer 

Scientist (permanent): 
Hans Honninger 

Scientists (non-permanent): 
Dr. Garnet Kroos (terminating 31 March) 
Ulrich Basing (commencing 15 February) 

Library Berlin 
Konigin-Luise-StraBe 19, 14195 Berlin, Germany 
Phone: 049 30 8304 2120, 
Fax: 049 30 8304 2103 
Contact Partner: Alain Lepretre 

Library Brunswick 
Messeweg 11/12, 38104 Braunschweig, Germany 
Phone: 049 531 299 3392, 3397 
Fax: 049 531 299 3018 
Contact Partner: Alfred Badke 

Library Kleinmachnow 
Stahnsdorfer Damm 81, 14532 Kleinmachnow, Germany 
Phone: 049 33203 48 221, 
Fax: 049 33203 48 425 
Contact Partners: 
Helga Breitenbach, Karin Reinicke 

Photographic Service in Brunswick 
Messeweg 11/12, 38104 Braunschweig, Germany 
Phone: 049 531 299 3398 
Contact Partner: Doris Fraatz 
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Information Centre for Phytomedicine and Library 

Optimised information accessibility for research facili
ties, political circles and consumers 

Supplying scientists quickly and comprehensively with 
most recent findings forms the foundation of high-quality 
scientific work to make statements and official reports to 
consult political circles, as well as inform the public. Not 
only the emergency management concerning cow mad
ness and nitrofene but also frequently occurring issues 
make it clear that the time until an expert report is issued 
must often be extremely short. A quick and optimised 
accessibility to information must be ensured, which 
exceeds the opening hours of the library. The Information 
Centre met this requirement in the reporting period. 

Obtaining information 

Despite slogans like "digital library", "online" and "Google", 
a comprehensive and long-lasting supply with information 
is still based on literature of a classical library that is selec
ted by experts. The significance of the BBA as a specialized 
library in the field of phytomedicine and plant protection 
is reflected in the following figures for 2003: The stock of 
books increased by 1,160 volumes; 2,725 essays in periodi
cals as well as books were procured through interlending. 
This did not mean a decrease compared with previous 
years, which is remarkable facing the wide-spread use of 
resources in the Internet and electronic magazines. In addi
tion to that, 2,946 copies were made for other libraries or 
users, and increasingly sent electronically. 

Distributing and obtaining scientific information -
exchange of documents 

It is not only purchasing non-fiction but also an interna
tional exchange of scientific documents that takes impor
tance in obtaining information. The BBA exchanged its 
publications (see Publications in this Annual Report) with 
1,112 partners in 128 countries in 2003. This contributed 
much to informing the public about scientific achieve
ments of the BBA. 

Publication of scientific BBA document series 

In the reporting period, the Information Centre took 
responsibility for the publication of scientific BBA docu
ments, which had been done by Blackwell Publishing 
House. Formatting, print layout, management and distri
bution. Entering BBA titles into the international BIOSIS 
database has completed BBA text offers in the Internet. 

Introduction of a new library administration system 

Together with four other research facilities in the respon
sibility of the Federal Ministry of Consumer Protection, 
Food and Agriculture, the BBA has been a member of the 
Joint Library Association since 2003 to optimise the flow 
of work for users of the library. This will enable them to 
use a total of 21.2 million titles with over 41.8 million refer
ences of more than 450 (partly specialized) libraries. 

Particular economic advantages are the joint utilization of 
data records and a better survey of stocks within partici
pating libraries, which increase the efficiency of direct 
inter-library loan. Surfing the Internet for the joint stock of 
libraries, even members of the public may profit of a spe
cialised library's stock that is unique in Germany. 

Periodicals re-entered 

In close cooperation with libraries of other research facili
ties within the Ministry of Consumer Protection, Food and 
Agriculture, the number of subscribed periodicals was 
determined, which was the foundation for developing a 
concept to obtain and distribute them jointly. While prin
ted periodicals had often been delayed until users received 
them, licensing an electronic access to the most important 
periodicals of Springer, Blackwell, Elsevier and Wiley pub
lishers could solve this problem. Scientists in all 37 research 
locations of the Ministry are now being provided with the 
latest information of 464 periodicals through their PCs. 
Accessing previous issues as well as archiving information 
have also been ensured. This has enabled scientists of the 
BBA to have an access to periodicals that had previously 
been cancelled for reasons of cost. 

New Intranet portal 

The Intranet portal of the Information Centre was cus
tomized and made leaner in the reporting period. 
Databases were added to the backend to provide infor
mation even more quickly and effectively. The guidelines 
and recommendations of "BundOnline 2005" for websites 
of federal authorities were particularly considered. 

Full text on Internet sites 

Cooperating with Thomson 151 has enabled users to access 
full texts of numerous electronic periodicals in a direct 
manner, be it for viewing, storing digitally, or printing 
them. This is possible through the database collection 
''Web of Knowledge" either by a web browser or directly 
from the literature-administrating program "Reference 
Manager", which is particularly comfortable. 

Training courses and workshops 

Simultaneously with the introduction of new standard 
software for the administration of literature within all 
institutes (Reference Manager) and enquiry programs for 
specialized databases of the Internet (151 Web of 
Knowledge, NCBI PubMed), several training courses and 
workshops were held in Berlin, Brunswick and 
Kleinmachnow. 



DATA PROCESSING GROUP 

BRUNSWICK AND KLEINMACHNOW 

Messeweg 11/12, 38104 Brunswick, Germany 
Phone: 049 531 299 4700 
Fax: 049 531 299 3022 
Email: dv@bba.de 

Head: 
Dir. and Prof. Dr.-lng. Wolf Dieter Schwartz

Representative: 
Frank Jeske

Scientists (permanent): 
WR Dr. rer. nat. Eckard Moll

WR Rudiger Schwan

WR Jorg Sellmann

WR Dr. rer. nat. Stephan Worseck
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Data Processing Group 

The Data Processing Group has planned and considered 
the following jobs: 

- Planning, operating and developing the overall compu
ter systems

- Operating and developing the information system to
assist the authorisation procedure for plant protection
products (INFOZUPF)

- Consulting and instructing users.

Expansion of overall systems in Brunswick 

Obtaining another efficient computer and integrating it 
into the Open VMS Cluster could open a bottleneck in 
supplying central cervices, while obtaining cryptic boxes, 
the properties of which have been harmonized with the 
existing firewall, the flow of data in the intranet between 
Brunswick, Kleinmachnow and Berlin-Dahlem could be 
safeguarded against tapping and three institutes be inte
grated in the intranet of the BBA through a Virtual Private 
Network (VPN). The entire intranet has been protected by 
a firewall in Brunswick. The expansion of the intranet 
showed that the data processing capacity of the firewall 
came up against its limiting factors, which was removed by 
integrating a Dual Processor Board. Incorporating SPAM
ASSASSIN in the central mail distribution system enabled 
users to filter their e-mail for undesired messages. The 
scanning procedure of SPAMASSASSIN however requires 
considerable computer capacity, which brings the existing 
system to its limit of performance. 

Information technology in Kleinmachnow 

Switching the BNC-based local network to a structured 
cable network, which was started in 2002, has been 
finished. The integration of an additional computer in the 
Open VMS Cluster now provides the capacity necessary. In 
the reporting period, BfR staff accessed INFOZUPF to an 
extent that the Windows 2000 Server System with its 
component Terminal Server had to be replaced by a more 
efficient one and the storage capacity of the Router at the 
IVBB connection extended considerably. 

The information system INFOZUPF (Information 
System for Assisting Authorisation Procedures for 
Plant Protection Products) 

The following projects were emphasized: 

- Rearrangement of the authorisation report for plant
protection products

- Harmonization of fee-calculating programs
- Integration of a letterhead of BVL in sender data.

Due to an increasing complexity of the authorisation pro
cedure for plant protection products, the workflow ele
ments ''.Automatic List of Deadlines", ''.Automatic Notifi
cation", and "CADDY" have been integrated in INFOZUPF. 

Risk assessment in the BBA (RibeweB) 

Based on the existing data collection capacity for assess
ments, requirements and additional demands, the BBA as 
a consulting authority in the process of authorizing plant 
protection products has been enabled to develop an infor
mation presentation (serves the exchange of information 
between acting and approving authorities), an assessment 
report (at the end of the final examination) and an acti
vity report (formal report of the consulting authority). 

Cooperation in projects of "BundOnline 2005" 

The Data Processing Group assists the following projects in 
the frame of "BundOnline 2005": 

- Applications in the frame of the explanatory procedure/
examination of plant protection equipment

- National and international regulations concerning plant
health (feasibility study)

- Early-warning system concerning plant health (feasibility
study)

Information of users in the field of plant protection 
(detailed concept) 

- Applications concerning the authorisation procedure for
plant protection products and others

- Cooperation with other authorities for the authorisa-
tion procedure for plant protection products.

Development of the information system EINSTUF for 
the Federal Institute of Risk Assessment (BfR) to assist 
the authorisation procedure 

For the necessity to implement the guideline 1999/45/EC 
for "Harmonization of Legal and Administrational Re
quirements of Member States Concerning Classifying, 
Packing and Labelling Dangerous Preparations", the infor
mation system EINSTUF was developed together with 
other authorities for the Federal Institute of Risk 
Assessment (BfR). This information system processes fun
damental data of INFOZUPF every day in a complex way 
and combines them with requirements of national and 
European guidelines for classification and labelling of 
harmful substances and their preparations as well as data 
in product descriptions provided by manufacturers. 

Activities of the Commissioner for Biometrics of the 
Senate of Federal Research Institutions 

The Commissioner for Biometrics organised five courses 
for staff working in the business area of the Federal 
Ministry of Consumer Protection, Food and Agriculture. 
Two biometric conferences were organised. The series 
"Introduction into Biometrics" was continued in the 
reporting period by issuing volumes 2, 3, and 4. 



Media and Public Relations 

Biology - it was this part of our name that we put even 
more in the foreground in 2003. This did not only concern 
the "Insect of the Year", which the BBA took responsibili
ty in public relations, but also the "Spider of the Year", 
with the Daddy-long-legs spider being proclaimed in early 
2003 and the Marmalade Fly in December for 2004. 

Three press releases on the occurrence of new insects met 
with great approval. The horse chestnut scale (Pulvinaria 
regalis) could settle throughout Germany within only a 
few years, while the Andromeda lace bug has not yet suc
ceeded in invading German territory. Hints of a possible 
infestation of pieris species shall help to minimize a further 
propagation at least. The Western corn rootworm 
(Diabrotica virgifera) has not yet reached Germany; its 
occurrence in countries that border with Germany in the 
south however has already been registered. 

Countless interviews were given concerning other topics 
as well. Only one of them shall be named here, which was 
a presentation in a TV talkshow called "Aktuelle 
Schaubude" in Hamburg, which dealt with current issues 
of the Colorado beetle. 

Press conferences 

The BBA invited for a press conference in Frankfurt on 
issues of "Biological Plant Protection", as its success over 
the last two decades had been impressive. The event 
launched an appeal to the public to collect and submit 
apparently ill insects. The institute in Darmstadt had asked 
the BBA to take the opportunity. This appeal became a 
particular success, the effect of which will even reach into 
the year 2004. 

Two conferences were introduced to the press. Twelve 
press releases on selected topics were brought out for the 
conference of entomologists in Halle in March, and in 
August a press conference was held during the interna
tional conference on "Plant Health in Urban Horticulture" 
in the Federal Press Office in Berlin. 

Exhibitions and events 

The year started with the International Green Week Berlin, 
Exhibition for the Food Industry, Agriculture and 
Horticulture, where the BBA had two stands. One of them 
was situated in the "Farmers' Garden", showing beneficial 
animals that are of importance in horticulture, agriculture 
and forestry, which bordered with presentation fields of 
potato, oilseed rape, beans and cereals. The lion's share of 
the plants presented at the show had been cultivated in 
greenhouses in Kleinmachnow and, above all, in Berlin
Dahlem. The other stand was dedicated to matters of 
stored product protection. It showed a large number of 
pest animals bred in the BBA. 

The International Horticultural Show (IGA) took place 
from 25 April to 12 October on an area of 100 hectares in 
Rostock. The architecturally unusual German pavilion 

The Garden of Beneficial Animals at the International 
Horticultural Show 

called "Biovision" attracted particularly many visitors. The 
BBA took a major influence on the concept and organisa
tion of the "Garden of Beneficial Animals". 

From 20 to 22 June, research facilities around Brunswick 
held their "Days of Research", which have already become 
a good tradition. Similar to the Year of Chemistry of the 
BM BF, the Brunswick State Museum presented and exhi
bition called "Chemistry in Everyday Life - Everyday Life 
means Chemistry". Under the title "Devilish Fungi versus 
Devine Food", the BBA informed about dangers and ha
zards that may incur to humans and animals if fungal 
diseases poison cereals. 

Open house in Brunswick 

The Federal Biological Research Centre in Brunswick was 
open to the public until late in the evening on Friday, 27 
June 2003. Doors were wide open from 2 p.m., and peo
ple came in crowds. Guests and staff were equally reward
ed in the evening by live music in the old barn. 

Brochures 

The series of popular-science brochures was continued. 
Two fanfold leaflets were printed that matched the 
International Green Week Berlin and titled "Shrubs lining 
paths and surrounding fields" and ''What is scrambling at 
home?" Another leaflet was brought out for the 
International Horticultural Show titled "Beneficial animals 
in the garden", which included handmade drawings of 
beneficial animals. Meanwhile, ten thousands of them 
have been distributed. 

The brochure ''What to do about rats and mice", which 
had been published in the previous year, could unfortu
nately not be updated and reprinted, making it temporar
ily unavailable. Behr's publishing house in Hamburg how
ever has published the entire series in an offprint for their 
customers. 

The series on important harmful animals and diseases have 
been continued under the auspices of responsible insti
tutes. They concern the horse chestnut leaf miner, the 
nematode Meliodogyne hap/a as a pest in organic farm
ing, bois noir on grapevines and the horse chestnut scale. 
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Conferences, Meetings, and Talks 

Scientists of the BBA organized numerous conferences, 
meetings and talks in the reporting period, only some of 
which shall be named here as examples. 

The 76th meeting of the German Plant Protection Service 
was held in Hamburg on 12 and 13 March 2003. The reg
ular meetings, which are usually held in early March each 
year, unite the heads of plant protection offices of the 
German federal states and their director, the president of 
the BBA with scientists of universities, technical colleges 
and universities of applied sciences, and representatives of 
German federal institutions. 

An interdisciplinary symposium concerning "Threats to the 
Biological Diversity by Invasive Alien Species" took place in 
Brunswick on 20 and 21 May 2003. Representatives of 
research facilities, universities, the Federal Office of the 
Preservation of Nature and respective state authorities 
responsible for plant protection and nature preservation, 
representatives of horticultural businesses and experts of 
consulting companies were among the 100 participants. 
State Secretary, Mr. Alexander Muller, opened the sym
posium. 

The ninth talk on plant protection in organic farming titled 
"For the Application of Sulphur as a Plant Protection 
Substance - Applications, Side Effects and Certification" 
and took place in the BBA in Kleinmachnow on 22 May 
2003. The talk, being part of a series that has been held in 
the BBA since 1998, was dealing with sulphur as a wide
spread agent in organic fruit cropping, viticulture and hop 
growing to control fungi of powdery mildew and harmful 
species of acarids. Sulphur products are also applied as 
fungicides in vegetable and ornamental crops. 

A talk on issues of "Introduction and Release of Beneficial 
Alien Species" was held in the Institute for Biological Plant 
Protection of the BBA in Darmstadt on 3 June 2003. It con
centrated on issues that may occur in Germany in terms of 
plant protection when applying beneficial alien species, i.e. 
predators and parasites of pest animals. Clarifying these 
issues is being done in preparation of a new legal act con
cerning the release of such species in Germany. 

An expert meeting concerning the "Horse Chestnut Leaf 
Miner" was held in Brunswick on 24 and 25 June. Sixty 
experts of federal, state, and community levels as well as 
representatives of universities and industries discussed la
test findings about how to control the infestation. 

A festive ceremony of the BBA on 8 July 2003 honoured 
its former president, Prof. Gerhard Schuhmann, who had 
completed his 80th year of age a day before. Professor 
Schuhmann had managed the Federal Biological Research 
Centre from 1970 to 1988. Approx. 80 guests participated 
in the event in Brunswick. 

The second international symposium on "Plant Health in 
Urban Horticulture", which had been organized and pre
pared in cooperation with the Berlin Plant Protection 

Office and the University of Applied Engineering of Berlin, 
was held in Berlin from 27 to 29 August and involved over 
150 participants from 26 countries. The German Federal 
Minister, Mrs. Renate Kunast opened the symposium. 

The international workshop on "Invasive Alien Species and 
the International Plant Protection Contract (IPPC)", which 
was held in Brunswick from 22 to 26 September, also met 
with great response. The BMVEL provided 200,000 Euros 
as a financial foundation in the frame of a bilateral fund 
for food safety with the FAO. The IPPC office to the FAO 
had prepared the event in cooperation with the BBA in 
Brunswick. Parliamentary State Secretary, Dr. Gerald 
Thalheim opened the workshop, where 104 experts of 58 
countries discussed problems that may incur to plants and 
crops important for a sustainable supply of food, and 
exchanged views about how to control invasive alien 
species efficiently. 

The BBA in Berlin-Dahlem prepared a lecture on projects 
under development of the "Federal Programme of 
Organic Farming" in the field of plant protection, which 
took place on 8 and 9 November 2003. Various projects 
concerning plant protection within the "Federal 
Programme of Organic Farming" had been assigned to 
universities, research facilities of the BMVEL, private busi
nesses and associations. The eighty-eight participants of 
the event were provided with a short and concise survey 
of research results that have been achieved so far. 

The BBA held a German - Czech expert meeting on 
"Mycotoxins" in Berlin-Dahlem from 22 to 23 October 
2003, which took place under the auspices of the German 
and Czech Phytomedical Societies. The lectures read and 
an extensive discussion focussed on analyses and the 
occurrence of mycotoxins in harvested and processed 
products, evidencing mycotoxin-forming fungi and possi
ble strategies to control them. 

The second expert meeting on biological plant protection 
was held in the Institute for Biological Plant Protection of 
the BBA in Darmstadt on 4 and 5 November 2003. It was 
titled "Cockchafers and Related Scarabaeidae in Germany: 
Occurrence, Monitoring and Experiences of Control". 

Please consult "Media and public relations" of this annual 
report for more information about the engagement of 
the BBA in fairs and exhibitions. 



Scientific Cooperation 

Cooperation with other facilities, institutes and organi
sations; teaching activities 

National facilities 

The Federal Biological Research Centre for Agriculture and 
Forestry cooperates with ministries as well as authorities 
and research centres on federal and state levels. A parti
cularly close cooperation has been developed with other 
federal research centres in the scope of the Federal 
Ministry of Consumer Protection, Food and Agriculture 
(BMVEL), the Federal Office for Consumer Protection and 
Food Safety (BVL), the Federal Environmental Office 
(UBA), the Federal Institute for Risk Assessment (BfR), the 
Robert Koch Institute (RKI), the Federal Office for Plant 
Varieties (BSA) and the plant protection offices of the 
German federal states. 

There has been a close cooperation between the BBA and 
sections or divisions of universities, technical colleges and 
universities of applied sciences, particularly representatives 
of phytopathology and plant protection. Scientists being 
active in this field of research participate in the annual 
meetings of the German Plant Protection Service, read lec
tures at universities and conduct seminars and exercises 
there. 

In the reporting period, the following scientists of the 
BBA read lectures 

as non-permanent professors: 

Prof. Dr. rer. nat. habil. H. BACKHAUS 
Technische Universitat Braunschweig 
Fachbereich Biotechnologie 

Prof. Dr. forest. habil. A. WULF 
Universitat Gottingen 
Forstwissenschaftliche Fakultat 

Prof. Dr. agr. W. ZELLER 
Universitat Hannover 
Fachbereich Gartenbau 

Prof. Dr. sc. agr. habil. P. ZWERGER 
Universitat Hannover 
Fachbereich Gartenbau 

as honorary professors: 

Prof. Dr. agr. W. PESTEMER 
Humboldt-Universitat zu Berlin 
Fachgebiet Phytomedizin 

Prof. Dr. rer. nat. habil. G. DEML 
Humboldt-Universitat zu Berlin 
Fachgebiet Phytomedizin 

as private lecturers: 

Dr. rer. nat. W. BUCHS 
Technische Universitat Braunschweig 
Fachbereich Biologie 

Dr. agr. habil. B. FREIER 
Universitat Halle/Wittenberg 
lnstitut fur Pflanzenzuchtung und Pflanzenschutz 

Dr. agr. rer. nat. habil. W. JELKMANN 
Universitat Heidelberg 
Fakultat fur Biowissenschaften 

Dr. agr. habil. S. KUHNE 
Humboldt-Universitat zu Berlin 
Fachbereich Okologie der Agrarlandschaften 

Dr. rer. nat. habil. F. NIEPOLD 
Technische Universitat Braunschweig 
Fachbereich Mikrobiologie 

Prof. Dr. rer. nat. Dr. agr. habil. C. REICHMUTH 
Technische Universitat Berlin 
lnstitut fur Lebensmitteltechnologie II 
Getreidetechnologie 
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Dr. rer. nat. habil. Kornelia SMALLA 
Technische Universitat Braunschweig 
Fachbereich Biowissenschaften und Psychologie 

as lecturers: 

Dr. rer. nat. C. ADLER 

Freie Universitat Berlin 
lnstitut fur Zoologie 
Technische Universitat Berlin 
lnstitut fur Lebensmittelchemie 

Dr. rer. nat. M. FROST 
Technische Fachhochschule Berlin 
Fachbereich Chemie und Biotechnologie 

G. HAGEDORN
Freie Universitat Berlin
Fachbereich Biologie

Dr. rer. nat. A. KOLLAR 

Universitat Heidelberg 
Fakultat fur Biowissenschaften 

Dr. agr. Helgard I. NIRENBERG 

Fachhochschule fur Technik und Wirtschaft Berlin 

Prof. Dr. rer. nat. Dr. agr. habil. C. REICHMUTH 
Humboldt-Universitat zu Berlin 
Landwirtschaftlich-Gartnerische Fakultat 
lnstitut fur Grundlagen der Pflanzenbauwissenschaften 
Fachgebiet Pytomedizin/Vorratsschutz 

Dr. rer. hort. Ellen RICHTER 
Universitat Hannover 
Fachbereich Gartenbau 

Dr. rer. nat. J. SCHIEMANN 
Technische Universitat Braunschweig 
Fachbereich Biowissenschaften und Psychologie 
Universitat Luneburg 
Fachbereich Wirtschafts- und Sozialwissenschaften 

Dr. agr. H.-J. VETTEN 
Universitat Gottingen 
Fachbereich Agrarwissenschaft 

Dr. rer. nat. Heidrun VOGT 
Universitat Heidelberg 
Fakultat fur Biowissenschaften 

as guest professors: 

Prof. Dr. agr. W. PESTEMER 

Universitat Zhejiang, Volksrepublik China 

Prof. Dr. rer. nat. Dr. agr. habil. C. REICH MUTH 
National Universitat von Rosario/ Argentinien 

In the reporting period, scientist of the Federal Biological 
Research Centre for Agriculture and Forestry were 
involved in numerous working groups and were active as 
experts for authorities and organisations. 

Foreign and international facilities 

As far as the scientific exchange in the fields of plant pro
tection and phytomedicine is concerned, the BBA main
tains worldwide relations with organisations and universi
ties. For the international sector of plant protection, a 
close cooperation has been established with the German 
Association for Technical Cooperation (GTZ), the German 
Foundation for International Development (DSE), bodies 
of the European Union (EU), the Mediterranean Plant 
Protection Organization (EPPO), the Food and Agriculture 
Organization (FAO) of the United Nations and the 
International Association of Agricultural Librarians and 
Documentalists (IAALD). 

According to bilateral agreements, there has been a close 
scientific cooperation in the field of agricultural research 
with the following countries: Egypt, Australia, Argentina, 
Belgium, Brazil, Chile, China, Denmark, France, Georgia, 
Greece, Great Britain, Iran, Israel, Canada, New-Zealand, 
the Netherlands, Austria, Poland, Russia, Saudi Arabia, 
Slovakia, Slovenia, Spain, Sudan, Czechia, Turkey, the 
Ukraine, Hungary, the USA and Cyprus. Numerous foreign 
scientists and delegations visited the BBA. The Information 
Centre for Phytomedicine of the Federal Biological 
Research Centre participates in the international 
Agricultural Information System (AGRIS) of the FAO in 
Rome by submitting data. The library is member of the 
international network of libraries (AG LINET). 



Publications 

Official Plant Protection Regulations 1) (in German)

New series. Collection of international laws and regula
tions on plant protection. Edited on demand. 5 brochures 
constitute one volume. Published in 2003: vol. 71, 
brochures 1 - 3 (copies: 420 each). 

Public notices of the Federal Biological Research 
Centre for Agriculture and Forestry 1> (in German)

Public notices on the certification of plant protection 
products and the official recognition of plant protection 
equipment and devices. Published in 2003 brochures 113 
to 116 (copies 700 each). 

Reports of the Federal Biological Research Centre for 
Agriculture and Forestry 1) (in German) 

Broch. 118: Kuhne, S.; Friedrich, B.: Plant protection in 
organic farming - problems and ap-proaches 
- Seventh meeting in Berlin-Dah-lem on 6
June 2002. Alternatives to applying copper as
a plant protection product. Re-search results
and new approaches, 69 pages.

Broch. 119: Moll, E.; Stauber, T.: Workshop on data man
agement, 63 pages. 

Broch. 120: Kroos, G. M.: Reading material of Plant 
Protection Act and Regulation on Plant 
Protection Products, 46 pages. 

Broch. 121: Knuth, P.; Lauenstein, G.; lpach, U.; Braasch, 
H.; Muller, J.: Methods of investigation into 
plant parasite nematode species that are sub
ject to legal regulations in Germany, 48 
pages. 

Broch. 122: RoBberg, D.: NEPTUN 2001 - Collected data 
on the actual application of chemical plant 
protection products in fruit cropping, hop, 
and strawberry growing, 24 pages and 
appendix. 

Broch. 123: Kuhne, S.; Friedrich, B.: Plant protection in 
organic farming - problems and approaches 
- Ninth meeting in Kleinmach-now on 22
May 2003. On the application of sulphur as a
plant protection product - pratical use, side
effects and certification, 44 pages.

Equipment test reports of the Federal Biological Re
search Centre for Agriculture and Forestry 1>
(in German) 

Reports on certified equipment and devices for plant and 
stored product protection; the test reports may be down
loaded as pdf files from the Internet presentation of the 
BBA under: http://www.bba.de under publications. 

list of plant protection products as part of the 
,.Descriptive List for Plant Protection" 11 (in German) 

List of certified plant protection products, 51 st edition 
2003/2004: Part 6: Officially recognized plant protection 
equipment. 

Notifications of the Federal Biological Research 
Centre for Agriculture and Forestry n (in German) 

Scientific publications of the institutes of the Federal 
Biological Research Centre for Agriculture and Forestry 
(edited on demand, varying number of copies). Published 
in 2003: 

Broch. 392: Hallmann, J.: Biological control of plant-par
asitic nematodes by antagonist bacteria. 
ISBN 3-930037-08-4. 128 pages, 38 tables , 49 
figures, € 14,95. 

Broch. 393: Buchs, W.: Grassland management after 
translation of the Agenda 2000 into action -
problems and prospects for agriculture and 
nature conservation. ISBN 3-8263-3369-1. 
224 pages, 47 tables, 78 figures,€ 19,95. 

Broch. 394: Balder, H.; Strauch, K .-H.; Backhaus, G. F.: 
Second International Symposium on Plant 
Health in Urban Horticulture Berlin, Germany, 
August 27-29, 2003. ISBN 3-930037-07-6. 304 
pages, div. tables, div. figures, € 25,95. 

News Bulletin of the German Plant Protection 
Office 2> (in German) 

Essays, reports and news items on current issues of plant 
protection and adjacent topics. Published monthly (1.300 
copies). Published in 2003: annual vol. 55, 300 pages. 

Annual Report of the Federal Biological Research 
Centre for Agriculture and Forestry 3> (in German)

Report on personnel, organisation, focusses and publica
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