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Research Challenges and Needs for Safe Use of
Microbial Organisms — an Industrial Perspective

Research Challenges and Needs
for Safe Use of Microbial Organisms
The European Industry Perspective

Bernard Blum

International Biocontrol Manufacturers Association, 5, quai Voltaire, F-75007 Paris, France

INTRODUCTION

The safe utilization of new organisms
for the biological control of pests must
be regarded as a permanent aim, for all
concerned parties.

The industry of which the basic func-
tion is to produce and bring to the
market these products is particularly
concerned with these safety aspects and
is strongly committed to all aspects
which will improve it.

However, we have to consider that
"safety” may not have the same mean-
ing for researchers, producers, market-
ers, users, regulators, consumers and
the public. Furthermore the type of “new
organism” has to be considered and
should not be treated the same way.
For exemple the biocontrol industry
strongly opposes to be treated the same
way as the chemical industry: safety
aspects are very specific. Extrapolation
from chemicals to biologicals is by
nature wrong and will lead to illogical
and impossible requirements.

We would like also to stress the point
that “safety” is a dynamic concept which
is due to evolve over the time accord-
ing to scientific discoveries, the evolu-
tion of techniques and the opinion of
users and consumers.

In this paper, the biocontrol manu-
factuers would like to point out some
important European founded consider-
ations on microbial organisms, and
bring them to the attention of the re-
searchers.
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1.The biocontrol market remains

marginal and restricted to

minor crops

Looking to a worldwide plant protec-
tion market amounting to 21 Bio US $/
annum, at users level, the Europe, with
5.3 US $, is slightly larger than the
share of North America (USA+Canada+
Mexico).

The main crops cultivated in Europe
are Cereals, Qil seeds and Corn, fol-
lowed by vines , fruit trees , Potatoes.
Comparatively, vegetables and horticul-
ture, especially in greenhouses and
under plastic, cover a much smaller
area.

Looking to the treated acreage, Cere-
als, Oil Seeds and Corn represent 85
Mio ha, Vines and Grapes 45 Mio, Fruit
Trees 21 Mio, Potatoes 9 Mio. Vegeta-
bles and Horticulture, only 2.6 Mio ha.

This ranking is not exactly the same
looking to the turnover of plant protec-
tion products sold: with 1620 Mio $,
the Cereals market is still the most
important, but followed by Vines (945
Mio), Corn (657 Mio), and Fruits (510
Mio).

With 217 Mio $, the Vegetable market
appears to be substantial, but has to be
divided into a large number of crops
and cultural practives. Each of these
sub-markets must be considered as
rather small, even sometimes difficult
to quantify.

In comparison, the sales of biocon-
trol products , being used into IPM
programes or in organic production,




PHYTOPROTECTION 79 (Suppl.) 1998

remains presently restricted to a few
number of crops, basically vegetables
and horticulture (19% market share),
Maize (2,4%), Fruits (1,9%), Vines (1,6 %).
Almost nothing is sold in the other
crops.The sales of biocontrol products
amount to a total of about 80 Mio $, of
which 2/3 are of microbials and micro-
bial extracts.

2. European agricultural policy:
promoting IPM and organic
farming, should boost the use
of biocontrol agents
Since the European Common Market

has been established in Rome, the

European Common Agricultural Policy

(CAP) has been set up, showing the

high attention given to agriculture. In-

deed About 50% of the financial ressou-
rces of “"Brussels” are indeed devoted
to agriculture.

Although the first CAP has been
drawn in order to drastically increase
the European production and avoid
expensive import, already the 1992 CAP
reform, stressed on a more rational use
of pesticides and the need to develop
organic farming.

An important outcome of the Minis-
ter Meeting of Madrid, 1995, has been
the "Agricultural Strategy Document”,
adopted in December 1995.

It is clearly mentionned that in order
to improve its competitivity, the Euro-
pean agriculture should consider that
the society becomes more concerned
about the natural environment and that
the consumers request safe and quality
food. In order to fullfill these require-
ments, the production should be “sus-
tainable and integrated”.

These considerations are repeated
again in several policy documents of
the European Commission, including
the EU report published in 1997 sug-
gesting "The Possibilities for the Future
EU Environmental Policy on Plant Pro-
tection Products”. This document has
to be considered as a major contribu-
tion to the EU policies related to the so
called "AGENDA 2'000”. It suggests:

1. to increase efforts toward organic and
integrated agriculture
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2. to pay subsidies in relation with ac-
tions leading to better safety and
respect of the environment.

However, although substantial efforts
are been made by the public authori-
ties, including funding of many research
programes and a large number of con-
ferences held on this subject, the real
growth of biocontrol, after a significant
increase between 1980 and 1990, is
slowing down since 1990 (table 2)

3.Reasons of the lagging
development of biological
control agents
Many factors have to be mentioned
which are leading to the critical situa-
tion that the biocontrol industry is fac-
ing in Europe.

a. The industry itself has to be consid-
ered as partly responsible: the bio-
control industy is rather weak, lack-
ing of ressources and capital. They
cannot devote enough attention and
means for the promotion of their
products.

The chemical industry, in answer to
the market needs, has been able to
discover, develop and launch into the
market, safer and more specific chem-
icals.

Finally we must also consider that
the industry (some of the most im-
portant firms) is still missing of col-
legiability .We always again see firms
which for one reason or the other
prefer to follow alone their own track,
instead of joining efforts with the
other. This is the case for research,
but also registration and extension
activities.

b. The potential users are not educated
or trained in order to understand
properly how to enter into effective
and safe biocontrol programes. They
feel it complicated , unreliable, time
consuming and expensive.

In the same linge, the distribution have
not understood the benefits of bio-
logicals, have made no effort to adapt
their marketing mix and their storage
conditions to these products. Like the
public, they express some kind of




scepticism regarding their real bene-
fits.

c. In reality the products brought to the
market are still of mixed quality. Too
many producers have not been able
to market quality products, accord-
ing to accepted standards.

Furthermore, the costs of production
remain high due to the relative small
scale of production.

d. The research organizations, are re-
cently suffering from drastic budget
cuttings. Funding from the European
Commission.but not to the necessary
extend, has been offered in compen-
sation, in order to support CAP.

The research organizations are spend-
ing more money for speculative than
applied research, extension and prac-
tical use of biologicals.

Furthermore, we must indicate that
in many institutions, the researchers
often have a detrimental lack of con-
fidence toward the industry, suspect-
ed to only look for profit. They intend
such a way, although they have little
or no experience on practical produc-
tion, development and use of biolog-
icals. They like to be the only autho-
rized spokemen for the biocontrol
activity and the selected “experts”in
the committees and working parties,
created in order to promote biocon-
trol.

e. The public and regulatory agencies
must be also mentioned, since they
often intend, in order to avoid risks
(ist that ever possible?), to build up
regulations which scientifically, prac-
tically and economically make it more
and more difficult to launch biologi-
cal products into the market. As an
exemple, the EU Directive 414/91 for
microbial products will cost about
23% of the anticipated first cumulat-
ed 5 years of sales compared with
only 1.8% for the chemical pesticides.

4.Research challenges

As we already reported it previously,
the time is arrived for a decisive promo-
tion of biocontrol agents: they are the
necessary elements for integrated and
organic farming practices.
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The invertebrates beneficials are dif-
ficult and costly to produce in mass.
The number of effective and reliable
species for large field crops is still
restricted. Their dynamic in an open
environment a critical factor. Their for-
mulation, packaging, storage, trans-
portation and application techniques are
not optimised. Finally they require a lot
of attention and training from the farm-
ers

The microbial preparations seem to
be therefore better adapted to a fast
and large expansion.

The technology for mass production
is widely available, leading to substan-
tial cost reduction potential. They are
relatively easy to formulate, pack and
apply. They do not require, in principle,
too much specific attention and train-
ing from the users.

However, the industry is still facing
significant challenges, from the research
point of view.

1. The most important is the lack of in
house financial ressources to be in-
vested into research. Most of the com-
panies are of small dimension, only
a limited amount of risk capital is
available in the market and the return
on investment is not attractive
enough, even for large plant protec-
tion firms which, deciding on protfo-
lio strategies, preferto investin more
profitable activities.

2. Another important problem is relat-
ed to the agents to be marketed: the
available strains still require to be
optimised, in term of efficacy and sta-
bility in the environment:

Standards of quality, broadly accept-
ed have to be established: as already
mentionned this is a crucial condi-
tion in order to achieve the reliable
necessary efficacy in the field..

Certainly this type of research would
be better undertaken if the outcome
would be better protected and the
industrial property secured long
enough in order to recover the in-
vestment costs.

3. For production, the most important
is to search for cost reduction. This
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will be possible as soon as the mar-
ket will require more important quan-
tities, but efforts have still to be un-
dertaken in order to develop more
economic production process

Related to production, environmen-
tal issues, disposal etc... are still to be
considered as critical.

Finally formulation and packaging
must be handled with more specific-
ity and competence.

. The microbial control products are to

be applied, sprayed over the crops or
the cultivated land. However, very few
has been made in order to develop
specific application techniques. The
products have to be formulated such
a way that they will be used similarly
as to chemical pesticides, although
due to their living properties, their
mode of action, their dynamic have
nothing to do with inert chemical
products.

. A considerable effort has to be un-

dertaken in order to ensure that the
users, but also the consumers un-
dertand the mode of action of micro-
bial agents, their specific characteris-
tics, their conditions of use and their
dynamic in the environment..

In that respect, it is extremlely impor-
tant that the users are motivated in
order to contribute to a general mon-
itoring scheme, and be able to report
on the happening of strains used in
the environment.

. Finally, the regulatory agencies have

to be more specific. Usuelly, the
members of these agencies and the
experts called for setting up the ad
hoc committee, have a braod and long
experience with the chemical pesti-
cides. Their intend to extrapolate to
microbials techniques and consider-
ation which are relevant for inert
active ingredients: the rules valid for
air transportation cannot be extrapo-
lated to railways, just because these
are both transportation means.

The microbials agents, as well as the
other biologicals, are of different na-
ture than chemicals, they have gen-
uine properties to be considered by
edicting regulations.
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5. Research needs

The industry would like to list 3 basic
conditions which should be taken in
consideration in regard to research
activities:

1. Research activities on microbial con-
trol agents are justified by a market,
therefore by users supplid by a via-
ble biocontrol industry.

2. As much as possible, a large part of
the R & D activities should be funded
by the industry itself: The results will
indeed only be exploited if their some
kind of property attached to them.

The research activities may be un-
dertaken within the firms themselves
(this understates the availability of -
risks - funds) or through cooperative
projects with public research institu-
tions.

3. Regulatory agencies must systemat-
ically and better take in consideration
the views of the industry. For exam-
ple the new Expert Committee on
Microbials Registration within the Di-
rectorate General XXIV (consumers)
of the European Commision has cre-
ated with 2 toxicologists, 3 microbi-
ologists, but nobody from the indus-
try.

Regarding the safe use of microbial
control agents:

1. We consider that many aspects re-
main and will remain permamently
to be studied, discovered, understood
in order to allways improve the safe-
ty of used organisms.

In the meantime, risks have to be
accepted, as long they do not appear
to be damaging.

In order to have a better supervision
of the problems, we suggest to to set
up, for each category of microbial
agent, a "Center of Excellence” (uni-
versity or Research Institution). The
Center of excellence, due to ist out-
standing competence, will be coordi-
nating research attached to the con-
cerned agents. It will have the task
of establishing "consensus docu-
ments”, publically accessible. These
documents will provide generic safe-




ty data to producers, users, regula-
tors and consumers.

. Due to the relative low rate of micro-
bials use, especially in large open field
crops, like cereals, vines, fruit trees
etc., we enjoy an exceptional situa-
tion: in order to do not repeat the
mistake which occured after the un-
controlled introduction of chemical
pesticides: and lead to environmen-
tal problems, it is possible to set up,
already now at the starting point,
monitoring scheme. The introduction,
the use and the happening of the
released organisms will be carefully
stewarded . This will enable follow
the dynamic of released products,
study natural antagonisms, build up
mathematical models and to early
trace possible mutations, behavioural
modifications etc. Necessary preven-
tive and/or corrective adapted mea-
sures will be taken on time.

.In order to increase use patterns and
users satisfaction, especially in prior-
ity crops such as fruits, vines, cere-
als, oil seeds, it remains necessary to
conduct standardised efficacy trials,
to develop suitable application tech-
niques, and more basically to adopt
organic and integrated pest manage-
ment strategies.

. We would like to finally mention the
wide field of investigations and re-
search opened with genetically mod-
ified organisms. This new technolo-
gy may fundamentally modify the
approach to microbial control of
pests, taking in consideration the safe
use of these new organisms, but not
without assessing the risks of differ-
ent nature attached to genetic engi-
neering and biotechnology.
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CONCLUSION

Toward the beginning of the 21th cen-
tury, the biocontrol industry is facing
difficult challenges:

the increasing requirement of bioac-
tive agents, adapted to the extension
in Europe of sustainable agriculture

the lack of in house financial ressou-
rces for R&D projects

some lack of-confidence between the
public research institutions and the
private industry

the enforcement of laws and regula-
tions, at the national and at the Eu-
ropean levels, simple extrapolation
of those prevailing for chemical pes-
ticides, without taking enough in con-
sideration the genuine nature of the
microbial control agents

The industry is ready to respond to

this challenge and suggest 6 fields of
investigations:

1.

to increase the cooperation between
public research and the industry

. to relatively allocate more fund for

extension, field research

.to create several "Center of Excel-

lence” for the coordination of re-
search and the supply of generic
safety data on given basic organisms
(Consensus documents)

.to concentrate into crops of large

economic importance

. to establish an European wide mon-

itoring and stewardship scheme in
order to study the behaviour of re-
leased organisms, establish mathe-
matical epidemiological models, pre-
diction tools etc.

. to consider genetic engineering as a

possible field of investigations for
the development of suitable and saf-
er genetically modified microbial
agents.




