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Preface

Agricultural ecosystems and landscapes are managed to produce food, fuel, and
fiber but also have the potential, when managed appropriately, to provide society
a host of other benefits known as ecosystem services. Examples include climate
change mitigation, clean drinking water, beneficial insect habitat, and various
cultural amenities like outdoor recreation and green space. The delivery of these
services depends on how agriculture is managed as fields and landscapes, and
often involves trade-offs. Historically we have managed agricultural systems more
for yield than for other ecosystem services, though evidence in this volume and
elsewhere suggests that many of these other services can be promoted without
sacrificing yield. And increasingly, we realize how issues of environmental quality
that extend well beyond the farm challenge the sustainability of agriculture in the
long term. '

By taking a systems approach to the study of agricultural ecosystems, it is pos-
sible to understand how different parts of the systems interact to enhance or dimin-
ish different ecosystem services, and to then evaluate inherent trade-offs. Managing
these trade-offs for different outcomes provides the opportunity to make farming
more sustainable.

To take such an approach requires taking into account every key part of the agri-
cultural ecosystem: living organisms (crops, weeds, insects, microbes, animals, and
humans) as well as their nonliving, physical environment (water, air, minerals, and
soil). Understanding how all these parts interact can help to better utilize biological
resources to control pests, provide nitrogen to crops, mitigate climate change, and
build soil fertility.

vii



viii Preface

This book is a synthesis of over two decades of research in agricultural ecol-
ogy at the W. K. Kellogg Biological Station Long-Term Ecological Research site
(KBS LTER), located in southwest Michigan, U.S. Here, scientists study agricul-
tural ecosystems amid the matrix of unmanaged, successional forests and fields in
which they reside, as well as wetlands, streams, and lakes in the broader landscape.
Sustained sampling over many years documents the effects of episodic events such
as drought or pest outbreaks, and as well allows observation of ecosystem processes
that respond slowly, such as changes in soil carbon and microbial communities.
Experimentation allows us to identify the organisms and processes responsible for
different outcomes, and suggests ways that different systems might be managed to
optimize the delivery of the most valued ecosystem services.

A unique aspect of the KBS LTER is the synergistic collaboration of agricultural
scientists, ecologists, and social scientists, providing cross-disciplinary exchanges
of ideas to generate new knowledge and new avenues of investigation. In this book,
we present the current state of our understanding of row-crop agriculture at this site,
drawing on comprehensive research extending from field to landscape scales. We
show, for example, how KBS LTER scientists traced the cycle of nitrogen through
soils, plants, and microbes to reveal how leaching moves different amounts of nitro-
gen to ground and surface waters in different cropping systems; quantified how dif-
ferent farming practices can reduce greenhouse gas emissions without diminishing
crop yields, and why farmers might adopt such practices; and revealed how plant
diversity in the surrounding landscape enhances the number of beneficial predators
of agricultural pests in farm fields. These are but a few examples of how KBS LTER
research can and has informed the design and management of more sustainable
farming systems.

Never has the need been greater for an ecosystem approach to agriculture. As
our global population grows to over 9 billion in the next 30 years, with a concomi-
tant demand for agricultural products, ever more pressure will be placed on our
agricultural systems. Meanwhile, climate change is altering the ecological settings
in which agriculture is practiced, demanding adaptation. Knowledge generated by
long-term research such as that at KBS will help to address one of the grand chal-
lenges of our time: how to meet sustainably the growing world demand for agri-
cultural products—in a way that minimizes environmental harm and enhances the
delivery of a diverse array of ecosystem services.

Throughout this book, the authors identify knowledge gaps and suggest new
directions for future research to bring us further down the sustainability path.
Readers will find chapters that stand on their own, but when read together offer
a comprehensive, synthetic portrait of the ecology of row-crop ecosystems and
unmanaged lands in agricultural landscapes. We hope this volume enhances read-
ers’ understanding of the nexus between agriculture, people, and the environment,
and stimulates new research and educational efforts.

Data collected as part of core KBS LTER research activities are maintained
online, in a publicly available database. This includes most of the data used in the
following chapters. The KBS LTER Data Catalog (http://lter.kbs.msu.edu/datata-
bles) is also incorporated in the LTER Network Information System (https://portal.
Iternet.edu/nis/home.jsp).
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