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Summary

In the majority of cases neophytes arrive in new, adventive ranges free from most, if not all of their
associated co-evolved arthropods and pathogens. Based on the theory that the impact of invasive plant
species is linked to a reduced attack by natural enemies, classical biological control (CBC) aims to
redress this imbalance by deliberately introducing highly-specific natural enemies from the centre of
origin of the target weed into its exotic range. Traditionally the domain of invertebrate natural ene-
mies, fungal pathogens have only recently been considered and exploited as classical biological agents
for invasive alien plant species. However, their potential has already been well-documented following
their successful use against invasive neophytes in countries such as South Africa and Australia with a
tradition of using CBC to manage alien weeds. Based on well-established scientific principles and pro-
tocols CBC follows defined steps to ensure a thorough evaluation of the potential and safety of any
exotic agent. Two European research projects are currently underway to assess the potential of fungal
pathogens as classical biocontrol agents for giant hogweed (Heraclenm mantegazzianum) and Japanese
knotweed (Fallopia japonica) in their introduced ranges. Although Europe has not yet employed CBC as
a method to manage invasive alien weeds, the prospects to implement this strategy successfully against
neophytes are considered to be high, given an estimated minimum 80 % success rate of weed CBC
worldwide. However, in contrast to countries such as Australia and New Zealand, current European
legislation governed by the EU directive 91/414 assigns pesticide status to the use of micro-organisms
as classical biocontrol agents for weeds; hereby implying a lengthy registration process with consider-
able costs involved. In order to make the strategy of using fungal pathogens in weed CBC a viable
concept for Europe, it is argued that applications for import and release of such organisms should be
dealt with under a different non-pesticide legislation enforced by appropriate national bodies.
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1. Introduction their devastating impact on global biodi-
versity (Vitousek et al. 1997). The ecolo-
gical and economic costs resulting from
these invasions can be extremely high and
have been widely documented (Pimentel
2002). In contrast to invasive vertebrates
or invertebrates, alien plant invaders (neo-
phytes) have often received less attention
due to their impact being frequently more
cryptic and hence less well documented.

The threat posed by invasive alien species
to the native biota and ecosystems as well
as to local economies has risen dramati-
cally in recent years as a result of the
growth in world trade and transport.
Increasing globalization and the associa-
ted translocation of animals, plants and
microorganisms has left hardly any part

of the planet earth unaffected. Today,
biological invasions are considered
second only to habitat destruction and
landscape fragmentation with respect to
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Their potential to endanger native species
and to cause substantial ecological as well
as economic damage often becomes
apparent only after a considerable lag-
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phase following the initial introduction
and establishment, but matches, neverthe-
less, that of more high-profile invasive
animal species (Adair & Groves 1998;
Reinhardt et al. 2003).

Introductions of non-native plant spe-
cies can occur either deliberately — as a
result of global trade in exotic ornamen-
tals or species with a perceived economic
value — or accidentally, e.g. as seed conta-
minants. Fither way, the majority of neo-
phytes usually arrive in their new, adventi-
ve ranges free from most, if not all of
their associated co-evolved natural ene-
mies. According to the enemy release the-
oty, exotic plant species should experience
“a decrease in regulation by herbivores
and other natural enemies, resulting in an
increase in distribution and abundance” in
their introduced range (Keane & Crawley
2002). In other words, the impact of inva-
sive plant species is strongly linked to a
reduced attack by both specialist and
generalist natural enemies (Mitchell &
Power 2003). Based on this theory, classi-
cal biological control (CBC) aims to
redress this imbalance between invasive
alien plants and their natural enemies
through the intentional introduction of
co-evolved, highly-specific arthropods and
pathogens, from the centre of origin of
the target weed into its new exotic range.
While the potential of non-coevolved
natural enemies, or new associations, as
biological control agents for invasive alien
species has been highlighted (Hokkanen &
Pimentel 1984), CBC is considered to be
the most effective approach for the con-
trol of invasive neophytes, particularly
when using fungal pathogens (Greathead
1995; Evans & Ellison 2004). The long
history of CBC has shown it to be a high-
ly successful method which, if carried out
scientifically, provides a safe, environmen-
tally sustainable and cost effective strategy
for long-term weed control (Julien &
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Griffiths  1998;  McFadyen  1998).
Countries such as Australia, South Africa,
New Zealand, Canada and the USA have a
long-standing experience using CBC as
part of an integrated weed management
plan. Thus their national legal frameworks
regulating the import and release of exotic
biological control agents have been well-
established and tested. Europe, in con-
trast, has little experience with CBC and
has, so far, never implemented this strate-
gy for the management of invasive alien
weeds. Consequently, any legislation dea-
ling with the implementation of this
method and the associated issues is also
lagging behind.

The aim of this paper is to highlight
the potential of fungal pathogens as clas-
sical control agents for invasive neophytes
and to outline the principles and proto-
cols followed to ensure their safe use in
CBC. The prospects and constraints
facing classical weed biocontrol with fun-
gal pathogens in Europe will be discussed
using two current European research pro-
jects as case studies which are assessing
the options for biological control of giant
hogweed (Heracleum mantegazzianum) and
Japanese knotweed (Fallopia japonica).

2. The potential of fungal pathogens
as classical control agents

Biological control has been defined as
the “use of living organisms to control
pest species” (Waage & Greathead 1988;
Watson 1991). CBC of weeds, exploiting
natural enemies from the centre of origin
of a target neophyte in order to control it
in its adventive range, has traditionally
been the domain of entomologists. The
most famous early success story is
undoubtedly the control of Opuntia spp.
or prickly pear in Australia using the pyra-
lid moth Cactoblastis cactorum. Following
the importation and release of this neo-
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tropical insect into Australia in 19206, the
invasive cacti, affecting at that time
around 50 million hectares of rangeland
in New South Wales, were brought under
control within a few years (Dodd 19306;
Julien & Griffiths 1998).

The potential of fungal pathogens to
have a severe impact on plant populations
has manifested itself in serious outbreaks
of plant diseases during history such as
potato blight resulting in the Irish potato
famine in the 19 century, chestnut blight
and Dutch Elm disease altering the spe-
cies composition of forest ecosystems in
North America and Europe respectively,
coffee rust severely affecting coffee-pro-
ducing countries around the world and,
most recently, the spread of Sudden Oak
Death in the USA and Europe. Such epi-
demics can be the result of new associa-
tions, i.e. where the plant host has not
been previously exposed to the causal
fungal pathogen, as has been documented
for a number of diseases affecting tropi-
cal crop plants outside their native ranges
(Hokkanen 1985). In many cases, howe-
ver, disease outbreaks have been particu-
larly devastating in situations where co-
evolved pathogens, such as the causal
agent of potato blight Phytophthora infest-
ans, have eventually caught up with their
crop hosts cultivated in exotic situations
(Evans 2000). Despite, or most likely
because of the fear of this documented
potential of plant pathogens, fungal
pathogens have only recently been explo-
ited for classical weed biocontrol. The
first intentional release of an exotic fungal
agent was undertaken in 1971, when the
rust Puccinia chondrillina was imported
from Italy into Australia against skeleton
weed (Chondrilla juncea), at that time a
serious problem in wheat (Cullen et al.
1973, Julien & Griffiths 1998). Regarded
as one of the most successful biological
control examples using a fungal patho-

gen, the release of this rust resulted in a
reduction of skeleton weed infestation
levels by more than 99 % and annual
returns calculated at around AU$ 18 mil-
lion (Burdon et al. 1981; Cullen & Hasan
1988). Since P. chondrillina was first relea-
sed, 25 fungal species have been used as
agents for classical biological control of
weeds in seven counttries, all of which are
outside Europe (Barton 2004). Two more
recent examples highlighting the potential
of fungal pathogens as classical weed bio-
control agents are the use of the Austra-
lian gall rust, Uromycladium tepperianum,
against the invasive Port Jackson willow
(Acacia saligna) in South Africa (Mortis
1997) and the release of the rust Maravalia
cryptostegiae from Madagascar to target
rubbervine weed (Cryptostegia grandiflora) in
Queensland, Australia (Evans et al. 2001;
Tomley & Evans 2004). The gall rust, first
introduced into South Africa in 1987, has
by now brought the invasive Australian
Acacia species almost under complete
control reducing its population levels by
up to 95% (Morris 1991, 1997). Follow-
ing its initial introduction in 1994, M. cryp-
tostegia has spread up to 550 km from ori-
ginal release sites in Queensland severely
damaging existing rubbervine weed popu-
lations and preventing new invasions as
seedling recruitment has been reduced to
zero. According to Tomley & Evans
(2004)  complete control of the
Madagascan invader could be achieved
within 4-6 years.

Limitations to the successful use of
fungal pathogens, as well as of arthro-
pods, in weed CBC can arise due to
various factors. Differences in the climatic
and ecological conditions between native
and introduced ranges of alien weeds can
effect the establishment, survival and pro-
pagation of a particular classical agent
(Harley & Forno 1992). Given the poten-
tial existence of fungal pathogen strains
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specific to individual host plant genoty-
pes, a pathogen strain adapted to target
weed populations in the centre of origin
not matching populations in the adventi-
ve range can prove to be ineffective in
controlling the invasive neophyte. On the
other hand, the particular good match,
both with respect to virulence and host
specificity, between the Italian P. chondrilli-
na strain and the skeleton weed biotype
most dominant in Australia at the time of
its release, left two less common biotypes
of the weed unaffected in the field, thus
potentially favouring their spread. This
1ssue was subsequently addressed through
the introduction of additional P. chondrilli-
na strains from Italy as well as from
Turkey capable to attack these two other
biotypes (Evans et al. 2001; Barton 2004).

3. Protocols for the use
of fungal pathogen in weed CBC

Whilst the protocols for CBC have origi-
nally been devised and subsequently refi-
ned over more than a century by entomo-
logists in order to evaluate the potential of
invertebrates as control agents (Huffaker
1959; McFadyen 1998), the fundamental
principles and procedures of the strategy
apply to fungal pathogens alike (Evans
2000; Evans et al. 2001). The steps follo-
wed by a typical classical biocontrol pro-
gramme — foreign exploration, agent
selection and screening, introduction and
release, monitoring — are, therefore, uni-
versally valid (McFadyen 1998; Evans et
al. 2001). McFadyen (1998) and Evans et
al. (2001) have published comprehensive
reviews addressing these issues and only a
brief summary of the procedures will be
given here.

Based on the theory that in its native
range the population of a plant species is,
to a certain extent, controlled by its asso-
ciated natural enemies (Evans et al. 2001),
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the centre of origin of an invasive neo-
phyte needs to be established correctly in
order to direct the survey work for co-
evolved fungal pathogens to the most
promising regions. Climatic and ecologi-
cal conditions need to be taken into
account when selecting survey areas and
populations of the weed in the introdu-
ced range should be matched with those
in its native range. Based on the prelimi-
nary information gathered during field
surveys about the mycobiota of the target
weed in its centre of origin — especially
abundance and distribution of associated
fungal pathogens, damage and apparent
host specificity of potential agents, as well
as initial data on their biology and life
cycle — vatious strains of the most promi-
sing pathogens are selected for further
testing, Typically any search will concen-
trate on biotrophic fungal pathogens,
since over time these have evolved close-
ly with their hosts and, therefore, are
generally highly host specific (Evans et al.
2001). Rusts in particular combine all the
traits required for safe and effective weed
control, such as high impact on the host,
characteristically narrow host ranges, sub-
stantial reproductive capacity and efficient
long-distance aerial dispersal (Adams
1988; Evans & Ellison 1990, TeBeest
1991; Watson 1991). Evaluating the
potential of different strains of one or
more selected pathogens as classical
agents, and especially assessing their host
specificity, constitutes the most time-con-
suming part of any biocontrol project
and, if conducted outside the area of oti-
gin, has to be undertaken under quaranti-
ne conditions. Since the introduction and
release of an exotic organism into a new
environment inevitably carries a risk,
host-range screening of fungal agents
provides crucial data for a risk assessment
on which to base any further decisions
about their potential use for classical
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weed biocontrol (McClay 1996). Host-
specificity testing, typically conducted
under optimum conditions for fungal
infection (Barton 2004), generally follows
the centrifugal phylogenetic method,
which was initially devised by Wapshere
(1974) for arthropod agents, and subse-
quently refined for fungi by Watson
(1985) and Weidemann (1991). Based on
the assumption that plant species more
closely related to the target weed are also
more likely to be attacked by any potenti-
al classical agent, test plant lists are devi-
sed according to the phylogenetic rela-
tionship to the target weed. Additionally,
plant species likely to be attacked by a pat-
ticular agent because they are either hosts
of a species closely related to the control
agent or similar in morphological or bio-
chemical properties to the target weed,
will be included. Based on the data obtai-
ned, scientific dossiers are prepared for
fungal pathogens considered to have high
potential as classical control agents for the
target weed and are then submitted to the
relevant national authorities responsible
for the approval of importation and
release of exotic biocontrol agents. 1f
approved for introduction, a classical
agent will ideally be monitored and asses-
sed following its release with respect to its
impact on the invasive neophyte and to
ensure the absence of negative side
effects on non-target species.

4. Europe’s experience

While not exempt from the threat posed
by invasive neophytes, Europe has been
slow in the uptake of CBC as a potential
strategy for dealing with this problem. So
far over 1000 releases of weed biocontrol
agents have been made around the globe
with EU member states being the source
of 381 of these, but, ironically, the reci-
pients of none (Shaw 2003). The only

documented releases of classical biocon-
trol arthropod agents against alien weeds
in Burope took place in the former USSR
(Reznik 1996; Julien & Griffiths 1998).
Exotic fungal pathogens have so far not
been exploited. While the rust Puecinia
canaliculata was undergoing initial evalua-
tions as a classical agent for the introdu-
ced weed Cyperus esculentus in  the
Nethetlands the pathogen was subse-
quently rejected due to lack of host speci-
ficity (Scheepens & Hoogerbrugge 1991).
Europe’s poor experience in this field
stands in sharp contrast to its use of CBC
against arthropod pests with, according to
the Biocat database as of April 2004, 276
releases of invertebrate agents (compri-
sing 137 species) being made in EU mem-
ber states since 1901 (R.H. Shaw, pets.
comm. 2004). However, the relatively
recent success in obtaining funding for
two research projects evaluating the
options for CBC of two invasive alien
weeds, giant hogweed and Japanese knot-
weed, clearly reflects a change in Euro-
pean policy. Within the framework of
both projects, fungal pathogens, as well as
arthropods, are being assessed for their
potential as classical agents. The current
status of the pathogen work together
with a brief summaty of the history of
the individual projects is given below.

4.1 Giant hogweed

(Heraclenm mantegagianum)

Giant hogweed, a member of the
Apiaceae, 1s native to the western part of
the Caucasus, the mountain range stret-
ching from the Black Sea to the Caspian
Sea. First introduced into botanical gar-
dens in central and northern Europe in
the late 19t century (Briggs 1979), this
impressive plant was actively planted as an
ornamental curiosity in gardens and
parks. Now an invasive in most of its
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introduced range in western Europe, giant
hogweed not only poses a threat to the
local biodiversity (PySek & Pysek 1995;
Otte & Franke 1998) but also constitutes
a health hazard causing phytophotoder-
matitis following contact with its sap
(Dodd et al. 1994).

In January 2002, the multidisciplinary
research programme “Giant Alien” com-
menced looking at an integrated manage-
ment strategy for the invasive neophyte
with a strong emphasis on CBC. Funded
by the European Commission under the
5t framework programme the project is
led by the Danish Forest and Landscape
Research Institute and involves altogether
eight partners from six European coun-
tries as well as one Russian subcontractor.
The evaluation of fungal pathogens as
classical agents for giant hogweed is being
undertaken by CABI Bioscience UK
Centre.

Following the steps of a classical bio-
control programme, a number of surveys
have been undertaken in the Caucasus
region to assess the composition and the
impact of the mycobiota associated with
the weed in its centre of origin. Out of
the list of fungal species recorded on
giant hogweed during these field surveys
(Seier et al. 2004), the following four
pathogens, considered to have high
potential as classical agents, were selected
for further evaluation under quarantine
conditions in the UK: the coelomycetes
Phioeospora heraclei, Septoria heracleicola and
Phomaopsis sp., and the cercosporoid fungus
Ramulariopsis sp. nov.. Initial host range
testing of P. heraclei, S. beracleicola and
Rammulariopsis sp. nov. revealed that all
three species are able to attack and repro-
duce on parsnip (Pastinaca sativa), a close
relative of the target weed (Seier et al.
2004). Coriander (Coriandrum sativum),
another test plant species, showed symp-
toms in the form of necrosis after inocu-
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lation with Ramulariopsis sp. nov. and
P. heracles, but only the latter pathogen was
able to sporulate and complete its life
cycle on the non-target species. The
results suggest that none of the fungal
pathogens assessed to date exhibits suffi-
cient host specificity to be considered for
introduction as a classical agent for giant
hogweed in its introduced European
range. The fungal species Phomaopsis sp.,
observed to attack the umbels of giant
hogweed in the field thereby preventing
seed set, is still undergoing evaluation and
the results are pending,

4.2 Japanese knotweed
(Fallopia japonica)
Japanese knotweed, a herbaceous, rhizo-
matous perennial belonging to the
Polygonaceae, was introduced as an orna-
mental from eastern Asia into Europe
during the 1800s (Child & Wade 2000).
Relatively uncommon in its native range
in Japan (Evans 2003), the plant is an
aggressive invader in its exotic situations
displacing the native flora and causing
substantial environmental as well as phy-
sical damage e.g. to tarmac and concrete
(Child & Wade 2000; Shaw 2003). By now
the neophyte is considered to be the most
pernicious weed in the UK (Mabey 1998),
if not in many parts of Europe.
Attempts by CABI Bioscience to
obtain funding in the UK for research
into biological control of Japanese knot-
weed were first made in 1989. However, it
took 11 years for start-up funding to be
secured. The initial phase (Phase 1) invol-
ved a feasibility study and encompassed a
literature review and a set-up mission to
Japan (Shaw & Djeddour 2004). Field sur-
veys revealed that in contrast to its intro-
duced range, Japanese knotweed is heavi-
ly attacked by both pathogens and insects
in its native range. Based on the prelimi-
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nary results obtained during Phase 1, a
case for further funding was prepared
which, following a successful bid for the
project tender, was obtained by CABI
Bioscience UK under Phase 2 in 2003.
This second phase comprises a four-year
research programme funded by a consot-
tium of organisations, coordinated by
Cornwall County Council (D.H. Djed-
dour, pers. comm. 2004). Further field
surveys for natural enemies have been
restricted to Kyushu Island/Japan follo-
wing identification of this region as the
origin of plants with the closest match to
the single UK knotweed clone. Prelimi-
nary host-range testing cartied out under
quarantine conditions in the UK has
shown two rusts, Puccinia polygoni-amphibii
vat. fovariae and Aecidium pobygoni-cuspdati,
as well as a damaging Mycosphaerella leaf-
spot, to be the most promising fungal
pathogens as classical biocontrol agents.
Apart from comprehensive host range
screening, a number of questions concer-
ning the biology of the three potential
agents still need to be addressed and eva-
luations are ongoing (D.H. Djeddour,
pers. comm. 2004).

5. Prospects and constraints

When considering the prospects and
constraints for CBC of weeds using fun-
gal pathogens in Europe a clear distinc-
tion needs to be made between issues of
scientific nature and those concerning
politics, legislation and public awareness.
From a scientific point of view the op-
portunities and challenges faced by
Europe do not differ significantly from
those in other regions of the world. As
outlined in this paper, the principles and
protocols on which CBC is based are
scientifically sound, well-established and
tested. Europe is in the fortunate position
to benefit greatly from the experiences

and scientific advances made in resear-
ching and implementing weed CBC over a
considerable period of time by pioneering
countries such as Australia and South
Africa. Inherent to the science involved,
constraints in a biocontrol programme
can arise at any time, e.g. due to the natu-
re of individual fungal agents under eva-
luation. As happened during the course of
the giant hogweed project, the options to
use fungal pathogens as classical control
agents became more and more restricted
when initially promising candidates failed
to show sufficient host specificity. Re-
search into pathogens for classical control
of Japanese knotweed is confronted with
the challenge to elucidate the life cycles of
two rusts, a group of pathogens regarded
to have the highest potential for weed
CBC, but which can exhibit extremely
complex life cycles (Petersen 1974).
Despite such problems, the overall suc-
cess rate of weed CBC is considered to be
at least 80 % (McFadyen 2000) with fun-
gal agents showing an impeccable safety
record (Barton 2004) and achieving high
returns, both in monetary and ecological
terms (Burdon et al. 1981; Tomley &
Evans 2004).

The real challenges for Europe regar-
ding the use of exotic fungal pathogens to
control invasive neophytes do not lie in
the science but in the public petception
and the existing legal framework. Having
virtually no experience in classical weed
biocontrol, Europe also lacks any specific
legislation regulating the import and
release of classical fungal agents and the
concept of this control strategy constitu-
tes a novel idea for the general public
(Evans 2003; Shaw 2003). Taking also
into account that there is a common fear
of plant pathogens based on well-known
devastating disease outbreaks, as well as
concerns about spontaneous mutations
and a frequent confusion with GMOs

171



M. K. Seier

(Evans et al 2001; Shaw 2003; Barton
2004), it becomes apparent that intensive
educational work needs to be undertaken
if exotic fungal agents are to become a
commonly accepted method for the con-
trol of invasive alien weeds. This
Buropean situation stands in statk con-
trast to the public awareness and accep-
tance of weed CBC in countries such as
Australia, South Africa, New Zealand,
Canada and the USA which have been
active and successful in using this method
for many years. These countries have also
developed legal frameworks and proto-
cols regulating the import and release of
classical biocontrol agents and have defi-
ned the relevant authorities implementing
these regulations, generally as part of
legal acts addressing plant quarantine or
plant health issues (Sheppatd et al. 2003).
In Australia, the only country with biolo-
gical control legislation, the legal basis for
the classical introduction is provided by
the Biological Control Act of 1984
(Cullen & Delfosse 1985). In New
Zealand, a specific semi-judicial body, the
Environmental  Risk  Management
Authority (ERMA), appointed by the
Minister for Environment, assesses and
decides on import and release applica-
tions for classical agents (Sheppard et al.
2003). For Europe, the European and
Mediterranean Plant Protection Organ-
ization (EPPO) has developed standards
for the “safe use of biological control”
(EPPO 2001) based on the IPPC Code of
Conduct for the import and release of
exotic biological control agents (IPPC
1996). However, neither the code not the
EPPO standards are legally binding and
the latter also explicitly exclude microot-
ganisms. Within the EU the legal docu-
ment which currently covers potential
introductions of fungal pathogens for
weed CBC is the EU directive 91/414
(1991). This directive deals with the “pla-
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cing of plant protection products on the
market” and classifies microorganisms as
“active substances of plant protection
products”. Switzerland, not a member of
the EU, will, nevertheless, follow the EU
directive closely when addressing the
issue of pathogens as classical agents
during the current revision of its legisla-
ton for plant protection products (H.
Dreyer, pers. comm. 2004). Initially deve-
loped to protect humans and the environ-
ment from harmful chemicals, these regu-
lations assign microbial agents a pesticide
status with Immense registration costs
and “product” efficacy paramount for
registration. They are, therefore, totally
inadequate when dealing with fungal
agents as classical agents for weed con-
trol, which generally carry no human
health risk and, in contrast to a marketa-
ble product, ate not for sale and are
meant to establish permanently in the
environment after initial releases for “the
public good” (Harley & Forno 1992). As
a direct result of the EU directive, in the
UK the approval of any potential applica-
ton for the importation and release of
exotic fungal pathogens falls within the
responsibilities of the Pesticide Safety
Directorate (PSD). Despite a recent PSD
pilot scheme offering a free pre-consulta-
ton and reduced registration fees for
applications dealing with alternative con-
trol measures at around Euro 33.000
(R.H. Shaw, pers. comm. 2004), the cost
to register a fungal pathogen as a classical
agent for control of giant hogweed ot
Japanese knotweed, for example, would
still be out of reach for most project bud-
gets. In sharp contrast, applications for
the release of arthropods as classical bio-
control agents (or “Beneficial Pests”) are
dealt with in the UK free of charge by the
Department of Environment, Food and
Rural Affairs (DEFRA) Biotechnology
Unit supported by the Advisory Com-
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mittee on Releases into the Environment
(ACRE), an institution much better pla-
ced to take such decisions.

Much can be learnt from countries
such as Australia, New Zealand and South
Africa if CBC of invasive alien weeds
using fungal pathogens is to become a
viable concept for Europe. Most of all,
the problems in the current legislation
dealing with microbial classical agents
need to be addressed and, ideally, these
organisms would be dealt with under a
different  non-pesticide legislation.
Appropriate national bodies such as
DEFRA and ACRE in the UK, should be
tasked with the evaluation of applications
for the import and release of classical
fungal agents and with granting approval
for the implementation. Agreements need
to be in place between European states
governing the introduction of fungal clas-
sical agents as their spread is not halted by
national borders. If the use of classical
fungal agents requires registration, then
ideally this needs to be reflected in incre-
ased funding allocated to individual bio-
control projects. Alternatively, such costs
should be borne by the national govern-
ments. Once the potential of exotic fun-
gal pathogens to control invasive neophy-
tes becomes widely realized and valued,
the current prohibitive legislation and
unaffordable costs may encourage illegal
introductions, as has been well-documen-
ted in Australia (McFadyen 1998; Evans
2000), with potentially disastrous conse-
quences. Fortunately, due to various
recent initiatives the dialogue with the
European authorities concerning these
problems has started with the objective of
revising components of the current direc-
tive 91/414 in order to better accommo-
date the needs for the use of classical
agents in weed biocontrol.
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