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Some of the most important scientific
questions today concern the future of Earth’s
soil. Understanding the biological, eco-
logical, chemical, and physical processes
governing soil functions is directly related
to most if not all of the grand challenges
in environmental science outlined by the
National Academies (Grand Challenges in
Environmental Sciences, National Research
Council, 2001). Because of the inherently
long-term nature of soil change, address-
ing these questions requires research over
decadal timescales. This feature of soil sci-
ence presents significant challenges to those
designing and implementing research pro-
grams, and yet is critical to the understand-
ing of soil systems and the improvement of
land management.

To promote and expand long-term soil
research, a workshop was convened in
December 2007 where participants from
Africa, Asia, Australia, Europe, and the
Americas formally established a global net-
work of long-term, soil research studies. The
workshop highlighted the proposition that
soil studies spanning decades are critical to
answering some of the most significant ques-
tions faced by humanity: (1) Can soils more
than double food production in the next few
decades? (2) How does soil interact with the
global carbon cycle? (3) How can land man-
agement improve soil’s processing of car-
bon, nutrients, wastes, toxins, and water?

The long-term soil research network is sup-
ported by an advanced-format Web site that
showcases more than 150 long-term studies
and encourages scientists from around the
world to collaborate in new ways (http:/Itse
.env.duke.edu). At the workshop, researchers
presented results from long-term studies of
soil fertility and contamination, crop produc-
tion, greenhouse gas emissions, and water
quality. All researchers emphasized the effi-
cacy of long-term soil experiments to quantify
fundamental ecosystem changes over

timescales of decades to centuries, changes
that may be entirely undetectable without
long-term monitoring and analysis.

Participants were challenged to engage in
cross-site studies to advance the science of
sustainability, and to promote new, long-term
studies to learn how to best meet growing
demands placed on soils. Henry Janzen (Agri-
culture and Agri-Food Canada, Lethbridge,
Alberta,) made an impassioned plea for a
new generation of Earth scientists to expand
the vision of scientists who initiated long-term
soil experiments, some in the nineteenth
century. Participants expressed concerns
about funding levels for long-term soil stud-
ies, many of which suffer from lack of stable
institutional support. Many remain produc-
tive only through the dedication of individual
scientists. According to workshop organizer
Daniel Richter, professor of soils and ecology
at Duke, “Long-term soil observatories need
explicit and much greater support not only to
improve our rapidly intensifying management
of land and water, but also to better manage
environmental change.”

At the conclusion of the workshop, Ishaku
Amapu (Ahmadu Bello University, Zaria,
Nigeria) emphasized that “we need to make
our long-term experiments work harder.”
Such long-term research requires long-range
planning coordinated across many disci-
plines, and workshop organizers invite inter-
ested scientists, students, and the public to
join this international effort. Organizers have
funding support from the U.S. National Sci-
ence Foundation’s Research Coordination
Network Program and Critical Zone Explor-
atory Network, the U.S. Department of Agri-
culture, and Duke University for five yearly
meetings.
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