












Much could be gained by more
interaction between ecosystem
scientists and organic farmers.

ways, e.g., the incorporating ofB. thuringiensis (Bt) genes
into crops will inevitably generate widespread resistance to
Bt, and make ineffective the selective use ofBt spores by
organic fanners (Thacker, 1993).

In North America there are few publicly supported
academic institutions that pursue more than a token level
ofresearch and education in organic agriculture. There
is a growing number in Europe. Curiously, there has
been a reluctance even within the life sciences to
acknowledge the practical and theoretical contributions
that have been made by organic agriculture. Discussions
of"sustainable agriculture" and "new research" that
invoke methods and principles that have long been
pursued in organic agriculture commonly make no
acknowledgment ofthat fact. A recent example is
provided by a report in TREE (Trends in Ecology and
Evolution) on a workshop entitled "Agriculture as a
Mimic ofNatural Ecosystems." It concluded with the
statement "This meeting and the book which will come
from it represent a fust bold attempt to come to terms
with one ofthe most important issues facing humanity:
how to have agriculture without eroding nature"
(Dawson and Fry, 1998). It seems that organic
agriculture has to be reinvented within the academic/
scientific community to gain credibility in that same
community!

These sorts of limitations have not been serious ones
to date. They do affect the potential for organic farming
to evolve and realize its full biological potential.
However, they have little effect on the initial conversion
to organic farming, which is still the main way in which
organic production is increasing. These limitations will
become more important with time. A farmer who has
made a successful initial conversion to organic
agriculture, and wants to improve its efficiency as an
ecosystem, making it economically more competitive,
has few resources to draw on - certainly none that are
the equivalent ofpublic and private services available to
industrial agriculture. At the moment, it is difficult to see
how this limitation will be addressed in the North
American context.

3. The Role ofOn-Farm Experimentation
Ecological fanning systems are characterized by a

much higher degree ofsite variability in the way they
respond to management, and to different cultivars and
breeds than are conventionally managed systems. While on
the one hand this requires fanners to experiment more in
order to fully optimize their systems, it also offers a high
potential for improvements in productivityand ecological
functioning through on-fann experimentation.

Although it may not be thought ofas such, establishing
a regular rotation ofcrops on the fann is an "experiment,"
and, in my view, a crucial one for organic farming. It is
crucial because, when we do not saturate the soil
environment with fertilizers oruse chemical control agents
as needed, the longer term, cany-overeffects ofdifferent
crops become important, and the only way to discriminate
those effects and hence to be able to adjust to them, is to
observe them repeatedly. A regular crop rotation provides
replicates in both time and space. For example, at Tunwath
farm in Nova Scotia, after several years, poor oat yields on
different fields and years were identified as related to
phytotoxic/immobilization effects ofresidues from the
previous crop. The solution was not to change the rotation,
but rather the management ofresidues (patriquin et al.,
1986). Had the crops been rotated on an ad hoc basis, it is
unlikely that the limitation would have been identified. (l
have since seen evidence ofphytotoxic/immobilization
effects ofresidues on crops on many other organic farms,
but they are not recognized as such by fanners, though it is
sometimes recognized that yields are lower than they
would have expected.)

Adoption ofa regular rotation does not have to
restrict production options. To meet production needs
and special conditions on different blocks ofland, a farm
can employ several different rotational sequences. Also,
fields can be taken out ofa rotational sequence for a
period oftime to serve special needs. In either case it is
important that they eventually go back into the rotational
sequence at the stage they would have been at had they
not been taken out (Patriquin, 1990).

There is much that could be gained by more
interaction between ecosystem scientists and organic
fanners and their organizations. Crop rotations with each
phase represented in several different fields constitute an
ideal experimental design from a scientific ecology
perspective. Organic farms should be attractive to
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ecologists as "ecosystem-level experiments"; the
boundaries are defined, the practices and histories are
docwnented in the process ofapplying for certification
each year, and most fanners are natural experimenters and
want to learn more about the functioning oftheir systems,
even ifit doesn't have immediate, practical value. Organic
certification codes,.always under review, provide a
dynamic, ecosystems-oriented framework that can serve as
a basis for fanners and scientists to work together to
further develop and test the relevant concepts. Recent
advances in ecological theory, in our understanding of
processes at the molecular level, in analytic techniques,
computer modeling and electronic communication, could
greatly assist this process. Hopefully we will soon see such
collaboration and move more quickly towards a global
agriculture which is at once productive and nurturing of
the earth ecosystem.
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