
BIPESCO SECOND ANNUAL REPORT

(INTERIM -REPORT 4)

1. OBJECTIVES

The obj ect ives of the RTD pr oject FAIR6-CT 98-4105 (BIPE SCO) according to the or igi nal
version of  t he Technical Annex are unchanged. Regarding future act ions the BIPE SCO t eam  wi ll 
keep to the schedule and wil l achi eve t he goals outl ined i n the Technical Annex.

2. DESCRIPTION OF WORK

During the second year, the BIPESCO-team performed bioassays against scarab (Melolontha
melolontha, Phyllopertha horticola) and weevil larvae (Strophosoma and Otiorhynchus) using
Beauveria brongniartii and Metarhizium anisopliae isolates provided by the partners.
Standard protocols were developed for rearing of selected pest species to facilitate more
extensive assays. Bioassay procedures were standardised and statistical analysis of bioassay
data refined.

Physiol ogi cal studies were cont inued to pr ovide more inval uable information on att enuat ion of
vi rulence.  Cult ural condit ions wer e shown to influence shelf  li fe of  inoculum and vi rul ence.  In
addi tion, st udi es on fungal instabil ity helped ident ify spontaneous mut ant s.  A com bi nat ion of
bi ochem ical and molecul ar st udi es showed that mutant s of Metarhi zium ani sopli ae BIP ESCO 6
lacked the subt ili si n genes Pr1A and Pr 1B.  These mut ant s had under gone consi der abl e re- 
or ganisati on of  the genome. Bioassays showed that these mutants were less vi rul ent  than parent
wi ld type st rai ns thus confi rmi ng that Pr1 was an im por tant vir ulence determ inant.  These
mutants wi ll  undoubt edl y act  as excellent tools for the st udy of fungal  vi rulence and help
acceler ate identif icati on of  ot her  virulence genes. Studies are underway to det erm ine the
fr equency of  mutat ion as t hi s coul d radicall y alter the composi tion and, subsequentl y, the qual ity
of  t he inoculum .

Carbon uti li sat ion patt erns and enzyme profi les were pr epared for selected strains and som e
subcult ures par tly for str ai n char acter isati on and part ly to ident if y pathogeni cit y- rel ated enzymes
and met aboli tes. All  ei ght  BIPE SCO-r eference st rai ns were morphologi cal ly characteri sed in
subm erged culture by descr ibing al l stages of growth (i .e.  from  germ ination of conidia to the
st at ionary growth of  hyphal bodies and fil am ent ous m ycelium) .

Development of formulations that enhance virulence and increase the shelf life of the
inoculum is an important component of this project. New formulation techniques to increase
the shelf life of biological control agents (BCAs) were tested.  Progress has also been made in
the production of granules that can be sprayed using conventional spraying equipment. To



date, nine different granular and seven different tablet formulations were developed. In
addition, a range of carriers and granulation solvents were screened to study their effect on
fungal viability.

During the past twelve months, conditions were optimised for the production of blastospores
in stirred, small scale fermentation, tank reactors. Improvements were made in the large scale
production of: (1) B. brongniartii using a conventional diphasic fermentation step and (2) M.
anisopliae using a solid state fermentation system. Quality control parameters for both
systems were refined to fulfil the requirements and procedures of the EU directive 91/414
and its Annexes.

Protocols were developed for the molecular characterisation of fungal BCAs based on RFLPs
of mtDNA, protease-gene differences and various amplified rDNA regions (18S, ITS-5.8S-
ITS, 28S). These protocols were refined to optimize detection of Beauveria and Metarhizium
at the species and strain levels. Analyses of the PCR products (rDNA and mtDNA RFLPs)
were finalised during this report period. Particular emphasis was placed on RFLPs of the
mtDNA because most of the BIPESCO strains could be easily differentiated with this
technique. Further specific primers will be designed to check for similarities/differences for
all isolates in the BIPESCO collection.

Knowledge of the spatial-temporal distribution of inoculum is essential to our understanding
how epizootics are initiated. Studies on pest and fungal ecology and the effect of
environmental factors on host-pathogen interactions are ongoing. Field studies were
conducted to determine the persistence of B. brongniartii and M. anisopliae in the soil at sites
where these pathogens had been/or are being used extensively for scarab and weevil control.
In spring 2000, field trials were conducted at old and new trial sites in Austria, Denmark,
Germany, Italy and Switzerland.  In addition to existing (i.e. ongoing short and long term)
trials, new trials were initiated.  Soil samples were taken from treated and untreated (control)
plots to monitor the population dynamics of the pathogens. Incorporation of conidia into soils
is thought to increase their survival by protecting propagules from solar radiation and
buffering them against extreme temperatures and moisture. Studies to date show that
encapsulated propagules may perform as well as, if not better than, injected inoculum.
Encapsulation may enhance percolation through and persistence of the BCA in the soil. Trials
will be initiated to test a range of different formulations to see which ones improve the
persistence of propagules in different soil types and habitats within the EU.

To learn more about the host range and potential impact of BCAs on non-target organisms we
screened selected BIPESCO strains at different doses against selected non-target invertebrates
(i.e. earthworms and beneficial species of Carabidae and Staphylinidae). This information will
be invaluable for registration authorities and complies with the requirements of EU Directive
91/414.

3. ACHIEVEMENTS

The first two milestones have been achieved by (i) setting up a protocol how to maintain and
assay selected pest insects. The BIPESCO-team has established appropriate test methods for
conducting assays against target and non-target pests and methods for rearing these organisms



(see also IR-II and III). Eight virulent Beauveria and Metarhizium strains have been provided
to each partner, to be able to compare specific isolates with the already characterised
reference strains. Valuable data on morphological and physiological characteristics of the
BIPESCO reference strains are now available. (ii) Molecular methods and tools are available
for characterising fungal strains. Protocols were developed for the molecular characterisation
of fungal BCAs based on RFLPs of mtDNA, protease-gene differences and various amplified
rDNA regions (18S, ITS-5.8S-ITS, 28S). These protocols were refined to optimize detection
of Beauveria and Metarhizium at the species and strain levels and are available for the
partners.

Registration of a Beauveria brongniartii as a BCA in Austria (first effective propagule against
Melolontha in an EEC-member state). Beauveria brongniartii became registered as a
biocontrol agent by the Austrian plant protectant legislation (§ 10 PMG; BGBL. I, Nr.
60/1997) with June 2000. In spring 1998, Beauveria brongniartii, the successful antagonist
against the cockchafer (Melolontha melolontha) has been filed by the Austrian company F.
Joh. Kwizda GmbH for registration (parent company of GH). The product name is
Melocont®-Pilzgerste and is produced by Agrifutur srl. (AGF). The research work (field
studies and laboratory work) was all done by LFU and could be finalised with assistance from
the EU-FAIR6-CT98-4105 research project. The BCA is also accepted for organic farming on
the basis of EU regulation 2092/91.

The first BIPESCO publications are already printed and/or in press in international, refereed
scientific journals. The papers provide information that will help in the registration of fungal
BCAs. They reflect the highly synergistic interactions between the partners and  close co-
operation of the BIPESCO team. A reference list can be downl oaded fr om the BIPE SCO
Homepage ht tp :\\ bip esco. uib k. ac. at. The BIPE SCO homepage is vi sit ed on average by ten
indi vidual s/ instit ut ions per  day.

In February 2000 a conference was organised by BIPESCO on "Biological control of
Melolontha melolontha” at Auer/Italy. The programme offered "end users" and other
participants to discuss with representatives of the BIPESCO team issues pertaining to the use
of fungi for the control of the cockchafer (Melolontha melolontha). More than 200 farmers,
organic growers, research scientists, registration authorities and extension services mainly
from Austria, Italy, Germany and Switzerland attended this meeting. Papers presented at the
conference were particularly welcomed as submissions to the Laimburg Journal and will be
published in the year 2001.

The BIPESCO team is helping to organise the International Symposium on "Bioactive fungal
metabolites - impact and exploitation" which is to be held 22-27th April 2001 at the University
of Wales, Swansea (UWS). This conference will be of considerable interest to scientists,
representatives of industry and government health, food and environmental services and will
assess whether metabolites produced by fungal BCAs pose a risk to human and animal health.
For more information please see http://www.biomed.man.ac.uk/bmsconference or
http://www.swan.ac.uk/conferences/.  The BIPESCO team is also helping organise the "Third
Meeting of the Melolontha Subgroup IOBC wprs Working Group "Integrated Control of Soil
Pests" which is to be held 24th-26th  September 2001 in Aosta, Italy. This meeting provides an
excellent opportunity for all participants to join with others in a discussion of an important
issue concerning the relevance of Beauveria brongniartii in a practical context. The



programme will offer the possibility to dialogue on issues of a successful control of the
cockchafer (Melolontha melolontha). Based on these confereneces BIPESCO team-members
will prepare two inter-linked demonstration projects.

4. LITERATURE PUBLISHED OR IN PRESS

In the second year BIPESCO-partners have published results in international, refereed,
scientific journals, and presented results at international scientific meetings and grower
associations.
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