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SOIL EROSION - SOIL PRODUCTIVITY:

A LOOK TO THE FUTURE

L. D. Meyer F. B. Rhoton K. G. Renard
Pellow ASAE Member ASAE

History has shown that disregard for the future effects of soil erosion on
productivity has resulted in disastrous consequences for many nations. Great
empires fell, millions perished, and land productivity was irrecoverably lost
(Beanett, 1939; Lowdermilk, 1948). Could the same fate befall our nation and
our world as a whole, or do we now have the technology to overcome any abuses
to our goll and related resources? Our future aud the future of our
descendants are at stake (see Resources for the Future, 1984), so these
matters are of crucial importance.

In his thought-provoking book for the Worldwatch Institute, Building a
Sustainable Society, Lester Brown (1981) contends that civilization caannmot
survive the continuing wholesale loss of topsoil, with its associated iwmpact
on food production. Other experts agree that soil erogion will intensify
future food problems, and some foresee an international foecd crisis that will
make other past resource crises seem ainor. The receant famine in eastern
Africa, exacerbated by past land abuses and the resultant desertificationm,
grimly 1illustrates the cruel consequences of disregard for proper soil
management. Certainly, consideration of the effect of soil erosion on
productivity at this Symposium was not only appropriate, but vital.

This Symposium differed from others because its focus was on the technical
agpects of our theme rather than the policy aspects, dominant as the latter
often seem. A wealth of information was presented and is published in this
proceedings. We need to heed these reports and build on them to assure that
our nation and the world as a whole will have a future that is safe,
abundant, and healthy for all humanity.

The task of looking toward the future in the area of this subject, as in any
area, is quite a challenge. However, to the best of our ability, we explore
the current status of knowledge about the effects of soll erosion on
productivity, identify those matters that merit increased acteation,
acknowledge related fssues that may affect future techmology on this toplc,
and speculate on how and why cur efforts will have an importaant impact.

CURRENT KNOWLEDGE AND EFFORTS TO QUANTIFY
THE EFFECT OF SOIL EROSION ON PRODUCTIVITY

The effect of soil erosion on productivity has long been recognized as a
problem in agricultural production (Nat'l SE/SP Planning Comm., 1981). From
the 19308 through the early 1950a, crop yield experiments on land with
variable past erosion were an ilmportant part of soil conservation research.

The authors are: L. D. MEYER, Agricultural Engineer, F. E. RHOTON, Soil
Scientist, USDA Sedimentation Laboratory, Oxford, MS; and K. G. RENARD,
Hydraulic Engineer, Southwest Rangeland Watershed Research Center, USDA-ARS,
Tucson, AZ.
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However, that early research involved crop varieties, fertility practices,
tillage operatious, and pest control methods that differed from those used
today. Purthermore, research techaiques that were uded made it difficult to
extrapolata rasults to conditiouns different from thore of the studies.

Navertheless, the results were so conclusive that most erosion research then
shifted to measurements of erosion rates for differeat counditions and to
development of erogsion-control practices. Ouly during recent years has
research in this area reemerged, primarily because of Public Law 95-192, the
Soil and Water Regources Congservation Act of 1977 (RCA). RCA gave special
emphasis to the need for better quantifylong erosion-induced productivity
logses, their aeconomic consequences for wmodern agriculture, and cheir
short- and long-term impacts on our uation's ability to produce food, fiber,
and feed.

RCA specifiad that USDA make an appraisal of our nation's soil and water
resources on private lands every 5 years. For the initial RCA appraisal in
1980, an empirical crop yield - soil loss relationship based on statistical
data was used (Hagen and Dyke, 1980). This first attempt to davelop a
nationally applicable mathematical model sparked great interest in improving
the crop yield - 8oil loss relationship. A workshop of federal agency
personnel was held in Washington, D. C. during Pebruary 1980, and a research
planning committee was appointed soon thereafter. As ome of their first
aeffortas, this National Soil Brosion - Soil Preoductivity Research Planning
Committee (1981) raeported the status of knowledge and activity concerning the
affect of aerosion on productivity at the start of this decade. That veport
gummarized past studies, referenced most pertineat literature, and described
ongoing and needed research. -

To respond to rasearch needed for implementing RCA, the Agricultural Research
Sarvice initiated a coordination effort with persounel of the Economic
Research Service, Soil Coumservation Service, various state agricultural
axpariment stations, and other interested agencies. It began with a plaanning
workshop at Lafayette, IN in September 1981. Research planning was divided
into four thrust areas: (1) mechanics oOf wind and water erosion (to better
undarstand and describe the causative problem), (2) erosion/productivity
axperimentation (to experimentally investigate the relationships), (3)
arosion/productivity modeling (to develop improved means of expressing the
relationship mathematically), and (4) conservation tillage technology (to
improve this farming methodology because of its perceived poteantial to
maintain productivity while controlling erosion). Tagks were defined,
scientists were identified to work on the tasks individually or as teams, and
deadlines were set. Details of this 1981 workshop are contained {n a
mimeographed report, and a updated progress report was prepared in May 19831,
This planning effort was undertaken to foster cohesiveness and completeness
of the research while attempting to keep all participants aware of work
planned by others and approaches being taken. Many of the reports at this
Symposium described r rch by persons participating in the 1981 workshop.

In March 1983, the American Society of Agronomy (ASA) sponsored the Sofl
Brosion and Crop Productivity Symposium in Deaver, CO. That symposiunm
provided an overview of the relationship between asoil erosion, crop
production and other relevant issues related to maintaining high-yielding
agricultural lands. Speakers presented a historical perspective on erosion
tesearch, mathods for erosion control, and discussions of soil preductivicy
as well as the 1lasues associated with public policy and ecounomics. Seven
papers addressed regional problems associated with erosion and productivity.
These presentations will be published by ASA in =id 1985 as the book, Soil

lpoth available from K. G. Kenard, USDA-ARS, Southwest Rangeland Watershed
Research Center, 2000 E. Allen Road, Tucson, AZ 85719.
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Erogion and Crop Productivity. ASA also held a special seasion on the effect
of erosion on productivity at its 1983 Annual Meetiang in Washingcon, D. C.
Many of the reports given at such meetings are published in professional
journals such as the Soil Science Society of America Journal, Transactions of
the American Society of Agricultural Engineers, and Journal of Soil and Water
Conservation.

Conservation tillage technology has teen the focus of nany past meetings
including a recent conference on soil microbiology in Seattle, WA during
March 1984 that dealt with microbiological problems encountered ia
congervation tillage cropping systems. Another couference, "Conservation
Tillage — Strategies for the Future” was held ino Nashville, TN during
October 1984 to discuss key fasues and implications of this conservation
practice. Many reports about conservation tillage are published {in
professional journals, including a special issue on this ctopic in the
May=June 1983 Journal of Soil and Water Conservatiom.

Several regional research committees, made up primarily of sclentists at
land-grant universities, are pursuing ragearch on the effect of soil erosion
on productivity. In Southern Regional Project S-174, yields of major crope
are measured on plots of varying natural or simslated erosiom, and extensive
climatic, soil water, sgoll properties, and nutrient status umeasurements
are made at the plot sites. In the north ceatral region, Project NC-174
includes work on this topic. A physically based mathematical model will be
calibrated and refined to evaluate the effect of erosion on productivity for
corn and small grain, using data from experiments on one or more benchmark
solls in each state. Measurements for the model are plaanned on both eroded
and noneroded sites for each soil.

Probably, the most dramatic change in research methodology during the past
few decades has been the use of mathematical models. The techniques of wodel
building have closely paralleled advauces in computer hardware. Modelers can
now conceptualize complex systems and emulate prototype situations vith
algorithms to levels of detail that are almost ifoposs’ble to measure
experimentally. Thus, data to test a model guch as EPIC (Williams, et al.,
1984) in its entirety are not preseatly available. The tremendous potential
of models for comprehensive (in both time and space) aevaluations of the
effect of goll erosion on productivity has fostered major efforts to
parameterize existing models, and in other instaaces, to develop and validate
new zodels.

PRIORITIES FOR FUTURE RESEARCH

Research on both wind- and water—-induced gsoll erosion effects on productivity
needs to be expanded to provide information that will improve our overall
uvnderstanding of the processes involved and enable us to maintain or increase
current soil productivity levels. In our opinion, research is especially
needed on the following topics; therefore we feel these topics should receive
future priority.

Fragile Soils

Studies of goils where erosion 1is likely to create serious productivity
problems in a relatively short time deserve special priority. These soils,
appropriately termed fragile, have relatively shallow subsurface features
with physical and/or chemical properties that restrict plant rooting depths.

2york Planning Conference of Soil Microbiological Issues as Related to
Conservation Tillage. Mimeographed report available from L. E. Elliocc,
ARS-USDA, 215 Johnson Hall, Washington State University, Pullman, WA 99164.
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Thus, lack of adequate soil water storage becomea an increasingly limiting
factor as the soil profile depth decreases due to progressive erosion.
Examples of 1limiting features 4include: fragipans, argillic horizons
relatively high in clay (claypans), plinthite, natric and petrocalcic
horizons, and impervious parent material or bedrock that occurs at relacively
shallow depths below the soil surface. Soils with these characteristics
represent a major portion of the cultivated land in most regions of the
United States. Some of the effects of these features have been investigated
(Frye et al., 1983; Langdale et al., 1979; Perkins and Kaihulla, 1981), but
additional data are needed, aespecially for purposes of documenting the
problem and predicting when cultivation of these soils will no longer be
aconoaically feasible.

Rates of Soil Formation

Future soil productivity depends on the maintenance of A-horizons and rooting
zones that are thick encugh to provide wmost plant growth requirements.
Therefore, any comprehensive study relating future declines in productivity
with continued soil loasses should account for the soil formation factor, as
it relates to the rate at which soils regenerate the materials lost to
erogion. Estimates of soil formation rates derived from such research would
also help in establishing more accurate goll loss tolerance values. For a
detailed discussion of this topic, refer to Hall, et al. (1982).

Variability of Soil Water and Productivity

Much more information is needed to describe changes in soil water status with
progressive erosion and the consequent effects on production. The lack of
available soil water due to inadequate intake rate or storage capacity is
often the primary factor limiting production, particularly on moderately to
geverely eroded soils. Soil water data are needed for a variety of soils
with differant degrees of past erosion, especially those with restricted
rooting deptha. The spatial variability for these soils in terms of standard
soil water characterization parameters and crop yields should be measured as
a function of slope and past erosion. Yields within farm fields may vary
appreciably due to differential erosion and deposition associated with
differences in landforms and/or previous land use. In such instances, point
estimates may lead to incorrect conclusions concerning the integrated effect
of these processes on productivity. Additionally, field water balances need
to be monitored to detarmine how the water conteant of soil profiles occurring
on differentially eroded slopes 1is affected by the various addicion and
depletion factors of the water balance equation.

.Effect of Deposition on Productivity

Detailed studies which measure the effect of both soil erosion and deposition
along a slope on ylelds are rare. Therefore, data are needed which show the
net effect of erosion on productivity within a given fileld or small
watershed. Information needad includes: (1) the effect of deposition on
yields when it occurs prior to seedling emergence or in the early stages of
seedling growth; and (2) the extent to which yield increases that are
generally obsarved on thicker profiles formed by deposition on downslope
positions compensate for yield veductions due to erosion upslope.
Additionally, seimilar data are needed for floodplain areas where sediment
deposits on a more massive scale. ’

Evaluation of Experimental Procedures

Some research should be directed toward improvement of laboratory and field
axperimental procedures. The methods used to estimate depths of past erosion
or assign an erosion class to a given research site merit special attention.
Results from naturally eroded versus scalped sites and from farm fields
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versus carefully coutrolled experimental f£ield plots should be assessed. The
advantages and shortcomings of each technique need to be clearly defined.
Also, analytical laboratory procedures used for chemical characterization of
eroded soil samples should be iavestigated, particularly cthose used to
determine plant nutrient requirements. Since soll test extraction techniques
for fertilizer recommendations were developed using samples from the wmore
fertile, relatively uneroded sites, a determination is needed concerning
whether they or other extraction methods are appropriate for use on samples
of less productive, eroded soils.

Restoring Productivity of Eroded Soils

Although protection of our highly productive land wmust be of greatest
concern, the requirements for reestablishment or maintenance of productivity
on eroded soils should be investigated for at least the major cropland soils
subject to erosion throughout the United States. This research would
determine {f and how crop yield limitations on eroded soils can be overcome,
and the costs -involved. Special atteation should be given to isolating those
adverse effects of erosion that can be overcome by increased fertilization
rates, alternative laad uses, different residue managemeant practices, crop
varieties, and pest control methods from those that cannot. We gust
racognize where damage 1is permanent, identify the limiting factors, and
determine how to deal with the consequences.

Congervation Tillage

The previously mentioned report from the conference on soil nicrobiologyz
discussed unsolved problems of conservation tillage:

"These include poor plant vigor and growth, residue management
problens, soilborne diseases, and plant nutrient wmanagement and use
efficiency. Most of these problems are not unique to conservation
tillage systems; however, we have learned to cope with them to a
degree with current tillage systems. When systems are ch¢nged, the
problems tend to be magniffed because we do not understand the
underlying principles goveruning the causes and effects and the changes
in the soil environment. We must develop a data base 8o that
goil-plant-biological nutrient relationships can be predicted when
tillage and residue management systems are changed.”

Additional research needs in conservation tillage are discussed by Ritchie and
Follett (1983).

Validation of Models

Models to describe the effect of erosion on productivity such as EPIC have not
been tested 1in their entirety because of the lack of necessary data.
Validation data are oneeded to test such complex models and also to verify
specific algorithms that have been tested oaly regionally. As a more specific
tllustration, EPIC's generalized plant growth routine, used for a wide variety
of crops, Iinvolves selection of parameter values which may vary both
temporally and spatially. Parameters like the optimal and base temperature
for plant growth, the parameter which converts energy to biomass, and the
nutrient coaversion parameters are likely different for corn grown in
Minnegota versus Georgia. Data for these evaluations are not available.
Pinally, the EPIC model as used in the 1985 RCA agssessment has recoguized
problems handling some conditions encountered in agricultural practices cthat
need to be corrected using findings from research that may or may not have
been completed.
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General Comments Regarding Future Research

Various topics were omitted from the foregoing 1list that certainly merit
future regearch; we included only those of the highest priority. Furthermorte,
the listed items are not discrete research eatities; most erosion/productivity
studies will 1likely encompass several of these topics plus other research
areas as well. We especially want to stress the importance of fuandamental
regearch, to better uaderstand the basic processes involved, as a wmajor
component of any research program to control soil erosion and enhance soil
productivity.

In regard to future research efforts, the benefits from continued national
coordination of erosion/productivity research and the lmportance of effective
transfer of pertinent technology to wusers deserve special emphasis.
Interagency cocoperation and interaction among regearchers in this field need
to be continued. An awareness of other studies and research techniques can
improve the productivity and efficilency of individual research studies, and
also, major program gaps can be identified and overlaps avoided. Purthermore,
individual research efforts can be better coordinated to focus on critical
issues, and the overall effort can be viewed from a.systems approach rather
than as individual studies. PFuthermore, technology gained from this research
cust be efficiently conveyed to those who need it, including farmers, decision
makers, and other scientists. The excellence of our research efforts will be
dininished should we fail. However, through the successful traunsfer of needed
erosion/productivity technology, these efforts have the potential to be a
major factor influencing world-wide policy decisions related to soil
. conservation and agricultural production.

NONTECHNICAL ISSUBS THAT WILL IMPACT ON THE IMPORTANCE OF FUTURE EFFORTS
TO BETTER DEFINE THE EFFBCT OF SOIL EROSION ON PRODUCTIVITY

As professionals concerned about the production of food, fiber, and feed and
espacially about the effact of soll erosion om such production, we are very
intereasted in the future importance of improved technology in this area and
prospects for aupport of research on this topic. 1Is the effect of erosion on
productivity a topic that will scon go away as it did after the 1930s and
403, or 1s it here to stay this time? The anewer will depend oan many
factors, few of which we can or will influence significantly. Some of the
{mportant “"nontechnical” issues and their possible impacts follow.

National and International Pactors

We oparate in a world where major national and international developments
often affect us and our work. Some will have a great impact on crop
production demands.

Population Trends: Experts project an annual population growth of about 12
in the United States and other industrial nations and 2 1/2%Z in developing
nations (Calhoun, 1979). By the year 2000, world populacion will be between
6 and 8 billion persons, and it may exceed 25 billion during the next 100
years. The United Nations Food and Agriculture Organization (FAO) has
astimated that worldwide agricultural production needs to increase by 60%
between 1980 and the year 2000 (Dudal, 198l). Most of this increase will
have to come from land that ia already being cultivated, and it will also
have to compensate for any decrease in productivity on current cropland
due to erosion, salinization, lack of Airrigation water, waterlogging, and
pollution.
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Energy Availability and Cost: The energy situation can affect crop
production and erosion control in wmany ways. High fuel costs discourage
incensive cultivation and encourage raduced-tillage methods such as no-till,
a soll conserving practice. Energy costs increase costs of many pesticides
and fertilizers that are used exteunsively in crop production. Since most of
the soil's nitrogen is in the near-gurface part of the profile, topsoil
loasses by erosion and reductions 4in nitrogen usage would reduce crop
production. In the USA alone, annual soil-nitrogen losses from erosion
amouat to wmore than $600,000,000, and the annual total for all plant
nutrients is over a billion dollarg (Larson et al., 1983). Any increase in
production costs leaves less money available for erosion control practices,
and shortages of aenergy might preclude comstruction of conservationm practices
that require major earthmoving.

BEconomic Situation: Our national economic situation has a major impact on
the availability of public and private funds for production aids, soil
conservation practices, and research. Internationally, the United States has
been relying heavily on agricultural exports (about $30,000,000,000 per year)
to improve our “"balance of payments” and thereby counteract our massive
imports of oil and durable goods. High commodity prices encourage cropping
of marginal lands that are subject to serious erosion and rapid loss of
productivity.

Legislation: Significant legislation has beea enacted during recent years
that impacts on erosion and its effect on productivity. Section 208 of
PL 92-500 was aimed toward reduced nonpoint scurce pollution, and eroded
soil, the greatest pollutant by volume (Robinson, 1971), was a major target.
About the same time and since, several states passed erosion, runoff, and
saedizent control laws aimed at combating land uses that caused serious
offsite problems. The 1977 RCA focused on soil as a production resource
rather than as a pollutant (USDA, 1980). The effect of erosion on
productivity is a major concern of RCA, and the act requires a coatinuing
appraisal of our nation's natural resources every 5 years.

National Priorities: We Americans seem to take the availability of high
quality food for granted, and we also seem to have assumed a self-imposed
obligation to help feed impoverished nations who are not as fortumate. Yet,
we have shown relatively little concern about excessive soil erosion and its
effect om productivity. Receatly, both agricultural and nonagriculcural
interests have shown increased concern, with concomitant state and national
efforts to better coantrol soil erosion. Future progress will depeand on the
priorities given to such work, including support for a strong research
program in this area.

International Stability: A major cause of rtevolutions, riots, and other
humaa conflict is the deterioration of the environment from causes such as
excessive erosion and deforestation that affect food supplies and other
necessities. Such conditions increase demands oan productivity by the rest of
the world. Certainly, the United States will be one of the nations most
expected to help alleviate food shortages and thereby reduce hunger-related
tensions throughout the world, as evidenced by the late-1984 coasignment of
300,000 tons of U. S. wheat from a national emergency reserve to aid
Ethiopia and other African nations.

Agricultural Factors

Wichia the agricultural community, numerous factors impact on the importance
of how erosion affects productivity.

Agricultural Policies: Policies concerning agricultural production controls,
" conservation inceatives, land use zoning, subsidies, and other such options
influence crop production and erosion-control efforts. These policies are
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established in various ways and may change from time to time. Policy

alternativer that are aimed toward better conservation of national soil
regources are discussed by CAST (1982).

Parmer Attitudes: Concern about the effect of soll eroslon on productivity
by farm owners and operators seems to range from indifferent to serious, from
very short-gighted to many generations in the future, and from ignoraace to
gtrong knowledgeable leadership. Unless and until very comprehensive erosion
legislation 13 enacted, the attitudes, abilities, and economic well-being of
those persons farming cropland will be dominant factors in the effectiveness
of soil conservation efforts.

Crop Production Technology: The large increases in agricultural crop
production during the past half century have slowad considerably, and some
agriculturalists believe that yields are beginning to plateau (see Heady,
1984) because major breakthroughs are not occurring as rapidly as they once
did., Major advances in crop variety improvement and pest control technology
still are needed before widespread use will be made of soil-conserving
cropping practices such as no-till.

The Price/Cost Squeege: The greatest dilemma facing many farmers today is
how to "make ends meet”™ and still properly care for their land. When costs
for 4interest, equipment, and supplies are high and prices received for
products are low, farmers cannot afford to spend much for comservation
practices and pollution controlas. Long-term congsiderations necessarily are
ovaerlooked to survive immediate economic crises.

Conversions of Cropland to Nonagricultural Usesa: During receat years,
approximately a half million hectares of U. S. cropland have been lost
annually from agricultural production to other uses such as urban development
and highways (Timmons and Curtiss, 1979). This loss is {an addition to the
thousands of hectares that go out of production each year due to excessive
salinity, irrigation-water shortages, and serious past erosion that make
cropping them unprofitable.

Alternatives to the Use of Agricultural Land for Crop Production: Some
futurists question whather cropland will be necessary for future production.
Alternative crop production methods, such as hydroponics, greenhouse farms,
space farms, and aquaculture, ara touted for crop production. These methods
may someday provide a significant sgupplement to coaventional ecropland
production, but their capacity to largely replace the 167 million hectares of
U. S. cropland soils and billions of hectares worldwide is nowhere ia the
foreseeable future.

BEnviroumental Pactors

In addition to matters of the agricultural community, other factors wmay have
an impact on agricultural productivity.

Ecological Coucerns: People are undergtaandably concerned about their health
and the quality of their environment. Food quality is a high priority, as
are air and water quality. Some chemical pesticides that enhance crop
production have been banned, and others may be restricted or banned.
Regardless of the effect on environmental quality and our ecological system,
the result probably will be decreased crop preduction.

Offgite Damages: Some experts such as Crosson (1984) state that the offsite
damages due to erosion are many times motre costly than erosion's effect on
productivity. Regardless, the offsite problems caused by rapid runoff plus
sediment and chemicals in the runoff may strengthen efforts to control
cropland runoff and reduce soil erosion. Some land curreantly used for
cropland may have to be taken out of production or used less intensively.
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The long-term benefits may be significant, but the nmethods used may also
decrease currceant production.

The Net Effect, and Other Conceruns

Obvicusly, no one can foretell the net effect of factors such as the
foregoing examples on future cropland productivity. Most of cthese 1issues
suggest that demands on our agricultural soils for crop production will
increage, although some factors will help to alleviate such demands. One
thing seems certain, both nationally aud internationally: we will probably
need to achieve more productivity on less land during the foreseeable future.

Regardless of the ways that these nontechnical factors affect our future
situations, humanity should be seriously concerned about the effect of soil
erosion on productivity for several reasons. First, many persons ia our
world are satill short of food and other necessities made possible by
agricultural production. Worldwide, a billion people suffer from hunger and
malnutrition, and 400 million live on the edge of starvation (Mayer, 1976).
Until chat situation is remedied, sensitive persons will be concermed about
anything that adversely affects food production.

Also, the coutinuing loss of any important resource is a concern to most
responsible persons. Even if we believe that we can compensate for a
regource or do without it, we cannot be certain. It is becter to fail
safe, than to fail sorry! Our productive soil is our most basic natural
resource for good health and well-being, so it merits our best efforts to
protect 1its preductive potential. Collectively, we are stewards of our
earth, entrusted with the task of managing its resocurces for the future of
our family - the human race.

Pinally, our astounding technological achievements have brought with them
gome possibilities that could affect productivity on magsive areas of land in
the future. These include the effects of acid rain, other types of chemical
or biological jollution, major climatic changes, plagues such as southern
corn blight, and even catastropic nuclear accidents. Far-fetched as these
may be, they are not impossible problems, based oa past history. To
nationally and internationally maintain a considerably greater productive
capacity than needed at any particular time could be a blessing of
inestimatable value.

OUR TASK AHEAD

At this National Symposium on Erosion and Soil Productivity, we acquired new
information about the interrelationship of goil erosion with cropland
productivity, learned of the latest techniques being used by researchers of
various disciplines, improved our abilities to assess the effect of soil
erocaion on productivity, and became better acquainted with persons and
projects that are active in this field. We obtained new resources to use
professionally, but we also were challenged by important questions that
remain to be answered and by complex aspects of the problem that still need
to be understood. We learned how crop yields are the net result of many
factors, of which productive soil 13 one of the key ones; yet we know that in
many parts of our nation and the world, soil {s the weak link in the
p'roduction chain due to past erosion. We identified some things that we can
do professionally to help enhance cropland productivity, but recognized that
other matters usually are beyond our control. Most important, we realized
anew that our successes or failures in achieving wise management of our soil
resources, in controlling soil erosion, and in maintainiag soil productivitcy
can and likely will make a great difference in the quality of life that we
and our descendents will enjoy im the future.
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This Symposium emphasized the technical asnects of quantifying the effects of
soil erosion on productivity, with less coansideration of the economic,
political, and sociological aspects. However, concerns of at least a subtle
nature have arisen about appraising the erosion versus productivity
relationship from a dominantly economic perspective. Should econonic
considerations, based on present conditions and knowledge, be the primary
criteria for decision making? Have large—area averages been used in analyses
where more specific, high-hazard data are appropriate? Are we able to fully
agsess the economics of erosion control efforts, as compared to the future
effects of "inadequate” control? How good are economic projections, and are
preseant-day economic conclusions being properly weighed against the food and
population situations that will exisc 100, 500, 1000 years ia the future?
The consaquences of accaepting a false hypothesis (that present and future
food production techmology will assure us of an adequate supply indefinitely,
regardless of our soil conservation policies) could be devastating compared
to the consequences of rejecting a true hypothesis, as perugsed by Libby
(1983), 1In addition to these “"Type I and "Type I1° errors, he adds a Type
III error =—the probability of rejecting a false hypothesis when it is too
late to make any difference, a fatal hazard so well illustrated by Mishan
(1977) in his analogy of a man who blissfully gains confidence in his
well-being during the f£irst 99 stories of his 100-story fall.

As ve look to the future =— to our future on our earth —— one of cur greatest
hurdles may be to overcome the uhortsigh:ed view we have traditionally taken
toward agricultural productivity, land use, and the value of our soil
rasources. Planning horizons are often the Year 2000, sometimes 50 years in
the future, and occasionally 100 yeara. Yet, soil has been the basis of life
on earth for thousands of years and likely will be for thousands of years in
the futura.

Let's put ourselves in the place of citizens of our world several hundred
years from anow. How would we then counsel today's land users, agricultural
scientists, political decision makers, and the generations that follow them?
That counsel, or our best judgment of it, saould be the goal for our future
actions. This wmeans that we need to use the beat we know professionally
toward ensuring a world of continued productivity, to work toward making such
production econcmically feasible while maintaining envirommental quality, and
to endeavor to retain our natural resources including our soil in a condition
that will sustain future humanity.

Briefly, our challenge i3 to use our talents to provide for a future of

agricultural abundance such as most of us enjoy today. What better legacy
could we hope to leave to future generatioans?
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