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al1<.1 which, still worse, divides the scientific community rather than uniting it to
achieve specific goals.

Gomes (2000) noted thar at pn:seut, about 80% of the world's population lives
in the poor, developing world. At current rates, in one lifetime of 75 or 80 years,
poor countries will increase by 400% while the rich countries will grow by only
about 8%. Today 47% of the global population lives in cities, and with virtually
all of current growth happening in urban settings, this will be the last generation
of humans to live mostly in rural areas. Despite this growth, the land under
cultivation, which doubled from I~OO to 1960, has been nearly constant since
then.

The miracle uf that last seutence deserves some cumment. The Green
Revolution, which began in the 1960s, marked the triumph of a philosophy that
human ingenuity, turned to the management of natural resources and genetic
potential (pronounce that agriculture) could end starvation and assure the survival
of the species, while simultaneously halting the relentless advance of agriculture
onto more and more of nature's domain. Humans continue to expand their
presence on the landscape, but the expansion is predominately for non
agricultural purposes. This was accomplished by focusing agricultural research
on improving management to enhance production on existing lands. Along with
this, again since about the 1960s, there has been an ever-increasing emphasis on
achieving production goals while avoiding environmental degradation. This
planetary accomplishment was achieved not by meta-scale analysis and meta
scale indexing, but by tackling individual discreet obstacles to production and
environmental protection, one at a time, specifically, systematically, relentlessly,
using the established and proven reductionist approach to science.

As a result of the soil science and agronomic research that preceded the current
institutionalized soil quality paradigm, each American farmer now feeds 143
people (Burton, 2000), more than a doubling since World War II. In the US,
barely 2% of the population is engaged in farming and the average urban family
spends less than 7% of its annual income on food (Abelson, 1995). Life
expectancies in the US and worldwide have inneased markedly over the last few
generations because of improved fOOlI supplies and quality.

Over the same time 25-30 million km 2 (the area of North America or Africa)
ha ve been spared from the plow because of improved agronomic and soil
management technologies. This one fact is the greatest act of environmental
protection achieved in the history of humankind. It has prevented billions of tons
of erosion annually, staved off destruction of continental tracks of habitat, and
avoided annual introduction of billions of pounds of additional agrochemicals
and fertilizers on the lands spared. At the same time, in the last two to three
decades, we have greatly reduced dependency on agrochemicals, nutrients, and
dcstructi ve practices on lands we manage for agriculture. These achievements did
not come from devoting the creative engine of agricultural research to renaming
existing productivity indices and cullcepts. They resulted from working to solve

pressing and obvious production and ellvironmental problems. These feals poilit
to both the success of the American agricultural research system to provide
relevant solutions to the American farmer and to the need to maintain our efforts.

The need to remain focused and to solve problems has not changed. In the next
generation, global agricultural production must rise more than 2% per year to
meet rising population needs (Waggoner, 1994). This assumes we do not expand
agriculture into new lands but, instead, provide our needs from existing farmland.
By one estimate, more food must be grown in the first generation of the new
millennium than was grown in the preceding 10,000 years offarming (Paarlberg,
1994). Patrick Moore, President of Greenspirit, a non-profit organization devoted
to environmentalism, and one of the original founders of Greenpeace, has joined
a group of world-renowned environmentalist, political leaders, and scientists
{including three Nobel Prize winners) in signing the Declaration in Support of
Protecting Nature with High-Yield Farming and Forestry. This group has
recognized that the greatest protection to our global environment will come from
supplying this increased food demand using currently cultivated land.

Why have we been so outspoken about our concerns for the soil quality
paradigm? As this chapter and the Sojka and Upchurch (I ~99) editorial should
make clear, there are a variety of reasons. They can probably be summarized in a
few categories.

There are an extensive number of techuical prublellls with the <:Ulk'c'Pl. Tu
date, soil quality research has not addressed the important problems poillted out
to them by scientists critical of the concepl. By its own definition soil quality
must function in several ways simultaneously. Many of the functions have
contradictory requirements. Optimizing for one requirement can seriously impair
others. No effort has been made to attempt integrated assessments. Many
individual index components do not objectively weigh the full range of negative
and positive impacts on all functions, including the production function, As with
any broad index, a negative score must be deconstructed back to original
component inputs to guide management. Managers prefer a fuJI range of specific
readouts over a red/green warning light.

An index scale must have a threshold fur leactiun. If we cunlillue tu illlplelllelll
suil condition indexes that are little more than red/green indicators, how will we
determine either the threshold value for reaction or what the reaction shuuld be?
How does one practically integrate this concept to cope with simultaneous
conflicting functions? Who will determine the threshold and what are the policy
implications for triggering an institutionalized regulatory reaction? Such
triggering is determined by weighting of inputs tu the index Weighting can
target the wrong functions or may represent sucial, polilical, cultural,
institutional, and economic biases that du not accurately rellect the mauagement
problem or needs. We are far beller served by having separate soil productivity
indices, soil environmental indices and pedobiological indices that do not
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coufuse the user or run the risk of creating significant negative unintentional
outcomes in other functions.

There is regional and taxonomic bias in the concept. This is obvious from the
models and maps that have been produced by the soil quality infrastructure that
fail to account for documented regional agricultural inputs, environmental
damages and economic production. An indexing system that devalues the least
subsidized and most profitable soils while ignoring environmental problems in
highly-rated soils does a disservice to American agriculture, our environment and
the health of citizens. Andrews and Moorman (2002) implied that these criticisms
are about regionalism and that because soil quality experiments have now been
conducted in several states the criticism has been dealt with. They are wrong. The
criticism is about the failure of the soil quality paradigm's indexing approach,
which simply becomes obvious when evaluated on a regional scale. It was not our
choice to model the nation's soil quality to a single relative scale. Soil scientists
cannot be expected to ignore analysis of the model output given its implications
and given its failure to explain production or input requirements. We stress the
importance of management, because that is what agriculture and soil science and
land stewardship embody. That set of values by its very nature is about erasing
regional constraints through management. It de-emphasizes regional setting,
initial conditions and indexing and looks to performance and outcome. To us
every hectare is important. We eschew the labeling of soils as low quality, with
the risk of marginalizing their importance. If the soil quality paradigm is
positive potential-based, then we suggest placing less emphasis on identifying
and classifying relative soil limitations and returning to emphasis on researching
the management requirements to eliminate them.

Soil performs a multitude offunctions simultaneously. Only management can
address the simultaneous needs of soil function. Integrated indexing of
simultaneous functions has not been achieved. If it is, again, it will require
establishment of response thresholds and index deconstruction to individual
inputs for interpretation. What will the index do if the assessed status can only
meet the criteria for one function by interfering with another? Ultimately the
answer will lie in management to cope with the simultaneous and contradictory
needs. It will be a pity if that need cannot be met because research resources were
absorbed by indexing efforts instead of finding management solutions.

To meet our obligations to the future, we feel we should prioritize the targeting
of our research toward known discrete problems, that are clearly identifiable and
defensible, and whose solution can be clearly pointed to with easily measured
impact and cost beneflt analysis. If we expect to be supported in the work toward
solution of known important problems, we need to stay on message, not confuse
the public by constantly renaming the problems we are attempting to solve, nor
watering down their specific individual importance by homogenizing them in
ambiguous feel-good vocabularies that mean all things and nothing to the tax
paying public.

The philosophical basis of the soil quality paradigm would lead one to believe
that an entirely new and highly complicated soil assessment construct is needed
to identify the planet'S or individual farmers' most critical problems impacting
food and fiber production, economic return and environmental protection.
Nothing could be further from the truth. The problems are obvious. The
expression of the problems is anything but subtle, and sadly, their impacts on
production and the environment are often egregious, not veiled. The key
deficiency in natural resource based research is not the ability to locate, identify,
and rate problems. The deficiency is our inability to solve them, affordably,
promptly, effectively, permanently, sustainably and using approaches, technol
ogies and communication techniques that can be understood by, are practical for
and that will be accepted by managers. We do not need investment in developing
new yield plateau plots; we need new management to raise the plateaus. The
challenge of our generation is to achieve this while simultaneously continuing to
improve our protection of the environment.

In the not so distant future, a generation or two, when the authors of this
chapter are already achieving the status of mere anecdotal asterisks, the
Malthusian projections alluded to in the earlier paragraphs will either be realities,
or potential problems that were averted. The latter scenario demands that we
make significant choices now about how we choose to prioritize our research and
invest our research dollars and energy. We submit that choosing to elevate the
direct solution of known critical problems is a wiser path than the development of
subjective indices for debatable assessment of subtle soil status variations.
The next generation of soil scientists, agronomists and environmental stewards
and our children and grandchildren will be better served by full stomachs, clean
water, clean air and preserved wild lands than by incremental improvement in an
arbitrary soil rating.
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