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Abstract

Conservation biology and agriculture share a common landscape and a future that demands novel research and practice.
Inevitably, limited resources create conflict in the absence of a shared vision forward. Therefore, given the similarities in
proximate and even ultimate goals, we must envision a joint path toward renewable and resilient agroecosystems. In this
commentary, I highlight the root of past conflicts and share a vision of progress forward that encompasses mutually
beneficial outcomes. I include six areas of anticipatory research and inquiry at the intersection of conservation biology

and agriculture to better identify shared goals and facilitate more frequent communication among disciplines.
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Climate change, population growth, biodiversity loss and
broken biogeochemical cycles' are global challenges that
necessitate a new and integrated vision for applied
sciences, including agriculture and biodiversity conserva-
tion. Sharing a common landscape and resource base and
inevitably a shared future, conservation biology and
agriculture need to envision a joint path toward renewable
and resilient agroecosystems where management, re-
search and dialogue identify and work toward win-win
situations. However, unlike other managed land-use
systems such as forestry and range management, row
crop agriculture has yet to embrace the conservation of
biological diversity’. Likewise, perhaps due to the
perception that row-crop farmland has little value for
conservation efforts’, conservation biology specialists
have limited engagement with agronomists and farmers,
choosing instead to focus on threatened and endangered
species, protected landscapes and natural habitats. Yet
for each to succeed, the definition of progress needs to
take into account how conservation of biodiversity may
increase productivity and profitability when farmers
manage their systems in ways that augment regional
biodiversity conservation priorities.

The poetic Wendell Berry* expresses a most critical
barrier to this endeavor; ‘My sorrow in having been for so
long on two losing sides has been compounded by
knowing that those two sides have been in conflict.” This
inability to reconcile the conflict of competing land and
resource use between biodiversity conservation and
agriculture continues to impede significant progress

toward addressing the above challenges. Ultimately, the
failure to achieve a shared vision and one common
language compounds the challenges and opportunity
costs for researchers and practitioners alike.

At the root of this conflict is each discipline’s dominant
vision of how to singularly address each challenge. For
example, global agricultural research has dramatically
improved crop yields, in some cases tripling production.
This undeniably benefited the near-term needs of produ-
cers and consumers’. However, these results are largely an
outcome of biological simplification and control of
regulatory ecosystem processes®. The subsequent unin-
tended consequences for people and the environment,
both locally and globally, are now being recognized’. In
turn, conservation biology has begun to address the
extinction crisis with respect to both deterministic drivers
and the consequences of small populations®. Important
local and federal conservation programs, including the
Endangered Species Act, have successes to celebrate. Yet
the field has focused its resources largely on protection
and exclusion’ or replicating historical habitat patterns as
an end, largely ignoring the massive changes underway or
that have already occurred in many ecosystems shaped by
food production'.

Although ecological and cultural barriers to multiple
uses of arable cropland do exist, building a shared vision is
necessary for progress to occur. It is perhaps the dissenting
vision of conservation and agricultural specialists that
provide the foundation. For instance, the organic food
movement celebrates biodiversity as part of the farm
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system, whereas a new generation of conservation
practitioners managing landscapes to increase the flow
of ecosystem services gives credit to the value of those
services provided by biodiversity in farmland''. Further
progress and mediation of the perceived conflict will
require more frequent interaction and discussion between
disciplines focusing on how both fields can evolve beyond
production and exclusion toward agroecosystem manage-
ment that measures and balances multiple ecological
functions.

As agronomy and conservation biology are driven and
constrained by similar ecological and social forces®,
collaborative discussions with the goal of moving both
disciplines forward simultaneously would prove fruitful.
Building on the recent efforts of Sutherland, Pretty and
colleagues to compile list of the 100 most important
questions for each discipline'>!?, T describe six areas of
anticipatory research and inquiry focused on the inter-
section between conservation biology and agroecology,
where progress requires multidisciplinary teams of agro-
nomists and conservation biologists. Examples of possible
literature at the intersection of conservation biology and
agroecology are included to stimulate this discussion.

1 The emerging discussion around managed lands main-
tained by human inputs of energy and materials and
novel ecosystems embedded within managed ecosys-
tems that have a diversity of species not occurring
previously'®, provides an area of mutual interest to
improve the dialogue between conservation and pro-
duction. These ‘neutral’ areas provide a space beyond
the protected areas and crop fields that are typically the
focus of research and practice. Yet, the new mix of
species' >'® currently in these ecosystems may or may
not be ecologically sound or beneficial. What are
potential and realized costs and benefits of new bio-
logical communities and the resulting interactions
and flow of ecosystem services among native, novel,
managed and agroecosystems?

2 The acres planted with genetically modified crops are
expanding. How will these unique new organisms
interact with the existing species in an ecosystem? For
instance, what are the implications of the transfer of
novel traits to wild relatives or between non-organic
and organic varieties? What are the consequences of
limiting the available agro-biodiversity due to intro-
duction of narrow genetically bred high-yield varieties
and disappearance of many land races of crops and
animals? Lastly, what measures do we use to assess the
ecological impacts, both positive and negative'”'?

3 Sufficient, high-quality data are necessary to make
informed decisions. How and what do we monitor in an
ecologically meaningful way to understand the mech-
anisms, trade-offs and synergies encountered in agro
and novel ecosystems? For example, conservation
biology practitioners focus on biological measures of
progress (e.g., species richness and population abun-
dance), while agronomists focus on measures of
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agricultural resources (e.g., soil quality and crop yield).
How should the researchers and practitioners prioritize
and integrate the metrics of sustainability?

4 Production agriculture is essential to sustain a global
population. Are there productive arable crop systems
that mimic the ecological conditions necessary for
biodiversity maintenance? What is the value of
alternative agricultural land uses (e.g., biofuels'® or
perennials’) for biodiversity conservation?

5 Ecosystem services derived from biodiversity provide a
variety of functional and economic benefits to crop-
lands and society at multiple spatial and temporal
scales'*!. In one case study, it is estimated that the
economic value of pollination services provided by
California wildlands is between $937 million to $2.4
billion**. How does the flow of ecosystem services differ
between natural and agroecosystems? What are the
economic benefits of ecosystem services at the farm
scale as well as at larger spatial scales? The patterns of
change in the flow of ecosystem services do not act in
isolation®>. What are the positive synergies between
management for different ecosystem services? How can
these services be bundled to aid management decisions
and garner policy support?

6 Funds for agri-environmental schemes are often tied to
multiple goals. For instance, the USDA Conservation
Reserve Program was started as a means to address
crop prices, but is now expected to retain soil and
protect grassland birds, while farmers compete in the
market. Because of the broad objectives, policy
programs are often less successful than intended**. In
addition, many mechanisms for farmland environ-
mental programs are often perceived as rigid>, or lack
specificity regarding the objectives. The USDA
National Organic Program standards, for example,
define organic production as a system with practices
that ‘conserve biodiversity’ yet the standards lack any
rules or relevant measures. Thus, an important dis-
cussion is how the support dollars for nature con-
servation and farming should be integrated and
allocated in the future.

We are currently at crossroads and yet there are many

challenges in defining a mutual path forward'>'32¢-2%,

Although the ultimate goals of food production and

reduced extinction rates must be maintained, the prox-

imate objectives of researchers, practitioners and policy-
makers can be redefined through collaborative discussions
and evaluating the funding environment. One example of
this progress is the work of the University of Nebraska-

Lincoln (UNL) Organic Working Group with the recent

grant titled ‘Improving Organic Farming Systems and

Assessing their Environmental Impacts’. As a multi-

disciplinary team, we have successfully integrated depart-

ments, defined common objectives, and worked with
farmers to address local production and conservation
goals. However, room remains for progress as we seek to
define the appropriate scales and outcomes for research
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and practice. Future discussions among practitioners,
researchers and policy-makers should focus on mutual
benefits and costs as well as processes and functions
supported by biodiversity within and associated with
renewable agroecosystems. Agriculture and biodiversity
conservation need not be in conflict. Meeting shared goals
through more frequent communication among disciplines
can be the backbone for the success of future farming
systems and nature conservation alike.
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