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but sometimes it is not. The question always is whether the gains out-
weigh the costs.

If this obvious but important point is neglected, the way is open to
advocate policies that make no economic sense at all. An extreme ex-
ample is provided by those who have been able to conclude—without
examining costs—that government policy should be directed to the full
regulation of nearly all the nation’s streams over the long run. (Full
regulation means the complete or nearly complete evening out of flow
on a stream. The usual means for doing this is to build storage capacity
behind dams.) Other cases of error resulting from neglect of costs may
be more subtle. For example, no satisfactory argument can be con-
structed for an indiscriminate policy of maximum sustained yield from
“forest lands.” Nor can a satisfactory argument be made for a policy
to conserve coal by requiring coal operators to mine 100 per cent or
any other percentage of the coal in a deposit. Such questions cannot
be discussed usefully without reference to costs.

Conflicts within the conservation area will not be eliminated even if
the term conservation is used in a proper way; that is, without pretense
that a particular conservation policy is desirable, ipso facto, without
reference to costs. But clear usage is a tool which at least will not
hinder—and probably will aid—the resolution of conflicts over the use
of resources. It is likely that a clear usage, always with the realization
that conservative action is desirable only if benefits exceed costs, will
be of increasing importance, for the intensity of conflicts over the use
of certain resources probably will increase as time goes on.

In the future as in the past, however, many conservation problems
will continue to be settled for us by the working of the private market
system. This is especially true of the minerals industries. By and
large, we accept the price system as the arbiter between the present and
the future, and there is little prospect that this practice will be abandoned.
We do not, for example, impose a tax on the production of copper in
order to save copper for use by future generations. The problem of the
level of recovery is left to the mining company, the smelter, and the
refiner. The reason why the price system can be trusted to yield a
suitable solution to many of the conservation problems involving min-
erals is that costs and benefits involved in mining and related activities
effectively enter into the calculations of private firms to a greater extent
than is true for the exploitation of other natural resources.

The petroleum industry in the United States constitutes a notable
exception, of course. The fact that single ownership was not coexten-
sive with oil pools required some sort of action to prevent the need-
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less multiplication of oil wells and to prevent economically wasteful
loss of oil underground. Our attempts to cope with these problems
seem to be running into increasing difficulty, however, not because the
problem of rational exploitation of an oil pool has suddenly become
more difficult from a technical point of view, but because the particu-
lar method of control in vogue is yielding some undesired results.

The elements of our control system are, first, control (actually only
partial) of total production of the industry. The objectives are mixed,
of course, being both conservation and control of price. If control of
price were not involved there would be no restriction of production of
individual wells below “efficient capacity” or perhaps MER (maxi-
mum efficient rate). The second element of the system is spacing
regulation. A third element is limitation of imports. An additional
point, so important it must be called a fourth element of the system,
is that there is essentially no restriction on the development of new
producing capacity other than the test of profitability. The combined

“effect of these factors is the development of capacity to produce far
in excess of current production, as could easily have been predicted.

The difficult conservation problems—and this includes U.S. petrol-
eum production—arise in those cases where relevant costs and ben-
efits are not united in the calculations of a single economic unit. In
some cases, the benefits from a certain action cannot be appropriated
by the business that would have to pay for the action. Elimination of
stream pollution is a case in point. Or the benefits from a certain action
may be worth the cost to a firm, but perhaps this action imposes costs
on others for which the firm does not have to pay. Logging and graz-
ing may increase the rapidity of runoff, for example, an effect that may
be of no concern to the logger or grazer but which may be of prime
importance to downstream users of the water. Sometimes a govern-
mental decision-making unit may neglect certain costs or benefits be-
cause it is engaged in stimulating one type of resource use. This may
even be viewed—in practice if not legally—as its official mission. Some-
times certain costs or benefits are not brought to bear on a decision
because they cannot be quantified in money terms or can be described
only in vague nonquantitative terms.

It is likely that in the natural resource area this type of problem will
become more pressing as time goes on, both because demands for each
of the possible uses of some resources are growing relative to supply,
and because new rival demands are rising rapidly whereas before they
may have been inconsequential.

Consider, for example, just a few of the various parties with at least
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partially conflicting interests in the way land and streams are used.
There is irrigation vs. power, irrigation vs. domestic and industrial
water use, uses requiring dams vs. the scenery, fishing, etc., associated
with flowing streams, in particular the whole complex of benefits as-
sociated with flowing streams vs. domestic and industrial water use.
There is the sand and gravel pit or the clay pit with its ugliness and
sometimes dangerous pools of water vs. the residential area with its
small children, logging vs. scenery, highways bringing a greater density
of people to remote areas vs. solitude, logging and grazing vs. the peo-
ple downstream who want a slower runoff, and so on.

There are two factors that will tend to intensify these conflicts as
time goes on. One is the increase in population, with its obvious effects
on the demands for the many different uses of water and on the supply
of open space. The other factor is what appears to be an increasing
per capita demand for many particular forms of outdoor recreation and
for outdoor recreation in general. A number of these forms of recrea-
tion do require extensive space and a low density of people. The
changing structure of demands for services of resources arising from
these two factors suffices to insure no easing of problems in the con-
servation area.

Exploitation of minerals may be less affected than will be the use
of other natural resources, but even here the increased density of popu-
lation will have its effect—by zoning or otherwise—especially on the
ubiquitous minerals. And even in areas where population density re-
mains low, mineral operations will experience more frequent collisions
with the various forms of outdoor recreation activity. This will not be
a new problem, but it will arise more frequently.

How are the conflicts to be resolved? A first step has already been
suggested; namely, to stop pretending that a policy is desirable just
because it entails the conservation of something.

Some conflicts can be solved easily since they involve situations in
which all the potential users of a resource can effectively voice their
demands in monetary form. In such cases the presumption in our
society (but perhaps rebuttable in some instances!) is that the highest
bidders should win, whether the resource is in public or private owner-
ship. Tt is highly desirable that an effort be made to develop new
forms of organization and procedure to permit more extensive use of
the market to resolve questions of resource use.

But in many cases there are serious difficulties standing in the way
of a thoroughgoing market solution of the problem of rival demands.
While interference with and modification of the market’s solution will
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not necessarily yield a better result, the possibility is open. Regula-
tion of the way a resource is used may be desirable where the private
user does not take account of significant costs or benefits that his action
imposes or gives to others. Some decisions have long-lasting conse-
quences requiring an estimate of demands and costs far into the future,
with some cases involving social penalties for underestimate (or over-
estimate) that may not effectively enter into the private decision. Some
benefits and costs do not yield easily, if at all, to valuation in terms of
money even for current flows of benefits and costs, let alone those of
the future. Here we must analyze and calculate as best we can, trying
to search out all benefits and costs, some of which may have to be
measured and described in nonmonetary terms. It should be recog-
nized that there are benefits flowing from natural resources for which
individuals cannot express their preferences in money terms simply be-
cause there is no feasible way for this to be done. In particular, it will
not do to argue that society “needs” lumber or minerals but that scenery,
etc., can always be dispensed with. This is an unreal choice, for the
problem always involves a specific location. If consumers could ex-
press their preferences in economic terms, they might well indicate they
want a particular slope to be forested rather than bare.

A consequence of the fact that some flows of benefits and costs do
not receive effective expression in monetary terms is that some of the
decisions about the use of natural resources inevitably involve sub-
stantial redistributions of real income. The losers from the destruction
of the beauties of nature are rarely compensated. The point is not that
they should be compensated or that “nature” must always be preserved.
The point is that, at a minimum, those whose responsibility it is to
make decisions on the use of certain resources should be aware that
attention to total costs and benefits may not be enough, for the effects
on the real incomes of particular individuals may be substantial.

Unfortunately there is no magic formula that will resolve these prob-
lems. The “multiple use” solution, for example, is certainly applicable
in many cases, but in some cases it turns out to be just a slogan serv-
ing to camouflage the complete sacrifice of one use to others. For ex-
ample, a reservoir may yield multiple uses including certain forms of
recreation, but it is also true that construction of a reservoir entails
the complete sacrifice of all uses that depend on the presence of a
flowing stream. Once again the lesson is that no slogan, not even one
so appealing as multiple use, can resolve all the conflicts present in
resource use. Some uses are simply inconsistent with some other uses.

In any particular decision involving incompatible uses, one or the
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other must be sacrificed, of course. But for a group of decisions in-
volving different projects, uses need not be inconsistent for all projects
in an area taken together. It is only by paying close attention to the
evolving pattern of use decisions that it is possible to give recognition
and at least partial satisfaction to incompatible demands. An indis-
criminate application of a multiple-use slogan runs the danger that cer-
tain uses which are inconsistent with “multiple use” will get neglected
in decision after decision, thus securing no recognition in the final pic-
ture that emerges.

In many cases the instrument for resolution of conflict will have to
be the political process. The participants include not only those ordi-
narily thought of as politicians, but the varied types of participants in
any significant political problem such as interested voters, government
employees, lobbyists, journalists, and so on. Obviously some sort of
resolution comes out of the process, but the question is how to make
the results better. Certainly information and understanding of effects
are necessary. Apart from this we need ingenuity and imagination in
the formulation of new or variant solutions—new compromises, if you
like. And in this area, as in many others, the majority ought to take
very seriously its obligation not to trample unheedingly over the minor-
ity. In the case of nature preservation issues, especially, certain seg-
ments of the population may receive an important part of their real
income—measured in satisfaction—from publicly or privately owned
resources in which they have no legal interest.

If this advice is taken to heart by the participants in these conserva-
tion problems, a change in posture will be required in some cases. While
it may seem tactically wise—and may even be pleasant—to oppose all
dam construction or to damn the wilderness enthusiasts as a minute
nonworking portion of the population with perverted tastes, any prog-
ress toward a more suitable resolution of conflicts as they arise is going
to be made by those who are less inflexible. An abandonment of fixed
positions would be helpful.

The main burden of this discussion perhaps will not be attractive to
those who believe that greater conservation of some one thing is always
desirable, whether that be songbirds, irrigation water, trees, or grass for
sheep, for we have downgraded the term. As often used, it is taken
to imply sufficiency for action. The view suggested here, on the other
hand, is that a conservative act may or may not be desirable, depend-
ing on all the associated benefits and costs and perhaps on the redis-
tribution of real incomes involved. But this downgrading of the term,
if it should be called that, does not carry with it any implication that




12 STUDIES IN MINERALS ECONOMICS
conservation issues are unimportant. Rather, insistence that acts of
conservation should not be undertaken simply because something is
conserved reflects a view that conservation problems are so important
that it is unwise to deal with them on the basis of slogans.
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WHAT IS CONSERVATION?

A discussion between two conservationists who are interested in con-
serving different things often degenerates into polite name calling or
worse. Smith will tell Jones that he doesn’t know what true conserva-
tion is. And Jones will reply acidly that what Smith proposes—far
from being conservation—is profligate waste. Finally the discussion
ends from boredom or exhaustion, with each conservationist walking
away shaking his head and saying to himself that he doesn’t see how
anyone could hold such inane views. The outsider viewing this fruit-
less exchange is puzzled. If both parties are for conservation, which
everybody seems to think is a good thing, what are they quarreling
about?

One of the difficulties is that the word conservation is used with
varying meanings, often without telling the other party to the discus-
sion what one’s own definition is. But the confusion is not simply a
matter of failing to let the other fellow in on one’s private definition,
for many users of this term seem to have no clear definition of their
own and seem to prefer the ambiguity that results.

The imprecision surrounding use of the word, conservation, has been
associated with widespread attempts to appropriate its persuasive sound
for special interests. If a certain proposal is labeled a conservation
proposal, or to go even further, if the proposal is said to represent
true conservation—implying that there is a subtle but compelling case
for its adoption—there is probably a tendency for more favorable reac-
tion than if a less emotive term is used. After all, if a person is asked
whether it is better to conserve or not conserve, he no doubt will vote
for conservation. Of course it would be unthinking of him to vote at

1
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all since he didn’t ask the questioner what meaning was to be given
to conservation, but the point is that the mere mention of the word
tends to stimulate favorable response rather than a search for meaning.

The confusion surrounding use of the term conservation and the
attempt to appropriate favorable reaction to it for special interest pro-
posals and programs is readily apparent to even the most cursory ex-
amination. It is an interesting exercise to go over speeches or writings
on conservation matters and to ask what definition of conservation the
person might have had in mind. Quite often it turns out that he believes
his policy should be adopted because it will conserve (that is, save for
future use or preserve for use) a particular resource product, for ex-
ample, water for irrigation. But confusion arises when the city dweller
insists that the water should go to the city for drinking, cooling, etc.,
because that is really conservation.

Sometimes general definitions are given. A widely favored one is
the following: ‘“Conservation is the use of natural resources for the
greatest good of the greatest number for the longest time.” This is the
definition that Gifford Pinchot, the founder of what historians are wont
to call the Conservation Movement, was fond of using. Pinchot credits
the definition to W J McGee (who insisted on no periods after the
initials), a freewheeling intellect of very wide interests and great
ability who worked with John Wesley Powell and later with Pinchot.!

When this definition is read off rapidly—conservation is the use of
natural resources for the greatest good of the greatest number for the
longest time—the three superlatives have a delightful ring. If this is
conservation, how could anyone be opposed to it? No one could be,
of course, unless he stops to ask himself how three variables can be
maximized at the same time. Imagine a father trying to distribute a
bag of candy to his children so as to maximize the amount of candy
received by each child who gets candy and the number of children
receiving candy and the length of time the candy will be visible.

Still another general formulation has enjoyed great popularity with
politicians for over half a century, and with others whose audiences
are of opposing minds. Again let us take Pinchot’s formulation, which
may have been fathered by him: “Conservation implies both the de-
velopment and the protection of resources, the one as much as the
other. . . .”2 On the surface, this should command general assent, for

! Pinchot, Gifford, Breaking New Ground (New York: Harcourt, Brace and
Co., 1947), p. 326.

2 Proceedings of the Joint Conservation Conference, Sen. Doc., 60th Cong.,
2nd Session, Vol. 10, p. 123.
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who among us is opposed to development? Who is opposed to the pro-
tection of resources? The trouble comes when the blanks are filled in.
Suppose that development means covering a canyon with a lake for
purposes of power and irrigation while preservation means leaving the
canyon alone so that its beauty can be seen. An excellent example
is provided by the Echo Park controversy. It was indeed impossible
both to develop the dam site and at the same time preserve one of the
products of this natural resource, namely, the beauty of Echo Park
and the nearby canyons. Unfortunately, a verbal incantation that rec-
onciles the irreconcilable does not in fact resolve the very real con-
flict between development and preservation. There is no inconsistency
between development and preservation, however, if one’s objective is
the “conservation” of only one of the uses of the resource.

In the case of mineral resources, the stock of which is used up in
the act of consumption—perhaps with some recirculation—the injunc-
tion to develop and preserve simultaneously is even more mystifying
than it was in the preceding case. Development in the case of minerals
means production, but preservation presumably means postponement
of consumption. How can both be done simultaneously except by ac-
cumulating an ever larger inventory of metal above the ground?

Pinchot’s casual approach to the problem of definition is even fur-
ther illustrated on the same page where we are admonished both to
develop and to preserve. For example, “The essence of conservation
is the application of common sense to the common problems for the
common good.” Or, “Conservation is simple, obvious, and right.”
Comment would be superfluous.

Slackness and confusion in definition, so clearly exemplified in the
writings of Pinchot and his contemporaries, have continued down to
the present. It is only the exceptional writer on conservation whose
use of the word is not self-contradictory or a mere camouflage, whether
deliberate or not, for the promotion of some special interest such as
special wilderness areas, irrigation, power, and so on. The definitions
of Pinchot’s time, perhaps better called slogans, have been repeated
ever since. “The greatest good for the greatest number for the longest
time” will be with us for a long time to come. And almost any speech
on natural resources coming out of the Department of the Interior con-
tains the contradictory admonitions to develop and to preserve within
the same sentence.

What is the origin of this confusion in definition? Why has it con-
tinued for so long? In my view this indifference to clarity of definition
rests in considerable part on the existence of deep underlying conflicts
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ameng various interest groups in the area of conservation policy, by
which I mean the policy problems involved in determining how natural
resources are used. Proponents of special conservation interests, in
their zeal to alter governmental policy, have made clarity and consist-
ency of definition a secondary consideration. Indeed, clear definition
might lose all the advantage to be gained from using so fine sounding
a word as “conservation” or the related “ develop and preserve.” Clarity
about real intentions might unnecessarily antagonize those who other-
wise would not press home to the real meaning behind generalities.

Certainly one of the dominant conflicts in the field of conservation
was and is the conflict between development and what I shall call
nature preservation. By development is meant the use of natural re-
sources in such a way as to involve the construction of auxiliary capital
goods such as dams, roads, processing plants, hotels, etc. “Nature
preservation” is a term which embraces the whole spectrum of groups
interested in preserving various aspects of nature as she is (Or is it
with some “development”?) for the direct enjoyment of individuals.
Such diverse things are involved as birds (to be preserved for eye, ear,
and palate), solitude, scenery, trees, flowing water, naturally still water
(that is, natural lakes), etc. This is sometimes said to constitute the
birds and bees school of conservation, a phrase that can be uttered
with a tone of either affection or derision, depending on whether one
is in or out of the group.

The antagonism between development and nature preservation has
always been present in the field of conservation. Even the founder of
the movement in the United States, Gifford Pinchot, was not disposed
to ride both these horses at the same time. It is quite clear on reading
his writings that he was a developmentalist first and a preservationist
only secondarily, if at all.

For example, in 1903 Pinchot made the following statement in an
address to the Society of American Foresters:

The object of our forest policy is not to preserve the forests because

they are beautiful . . . or because they are refuges for the wild crea-

tures of the wilderness . . . but . . . the making of prosperous homes

. . . Bvery other consideration comes as secondary.3
It is not surprising that the nature preservationist groups became in-
creasingly dissatisfied with Pinchot’s views on what conservationists
should be doing, and that they came to feel he was using the Conserva-
tion Movement to promote policies to which they were strongly op-

®* Quoted in Hays, Samuel P., Conservation and the Gospel of Efficiency (Cam-
bridge: Harvard, 1959), p. 41.
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posed. This divergence in points of view was an important factor in
bringing about the disintegration of the Conservation Movement.*

The conflict between development and nature preservation has
erupted from time to time in pitched battles. For example, New York’s
constitutional provision requiring the Adirondack State Park lands to
be kept “forever wild”—that is, with no lumbering—was the subject
of intense controversy in the constitutional revisions of 1895 and 1915,
and there are always attempts to nibble away at it. Most recently the
nature preservationists tilted with developmentalists who wanted a
thruway constructed to pass through the eastern part of the Park. This
controversy is especially interesting for our purposes because it also
provided an example of the conflict between development and preserva-
tion within the ranks of the preservationists. That is to say, the pres-
ervationists were divided, with one group, whose bona fides is not
open to question, supporting the thruway partly on the ground that it
would not prevent the preservation of anything worth preserving. The
Constitutional amendment required to allow construction of the thru-
way (called the Northway) was passed, and construction is in progress.

The Hetch-Hetchy controversy, involving construction of a dam
across a beautiful valley to supply water for San Francisco, is still re-
membered by many. The establishment and the regulations governing
the uses of wildlife refuges, national parks, and national forests have
been and continue to be the source of controversy between the two
groups. Recently an intense struggle has been going on over a bill
that would establish wilderness areas on certain parts of Federal land
holdings.

These few brief references give only a hint of the depth and per-
vasiveness of the perennial conflict between development and nature
preservation. It should be emphasized again, however, that this is not
the only controversy within the groups who call themselves conserva-
tionists. Various types of development often turn out to be incom-
patible with each other: irrigation versus urban water supply, for
example. And within the nature preservation group there are latent
conflicts that come into the open every now and then. The split over
construction of the Northway has been mentioned, but there are many
more. For example, the National Park Service—certainly a nature
preservationist organization—frequently comes under fire because it
concedes too much to development in the form of roads, accommo-
dations, and so on. Struggles within the preservationist group fre-

* Ibid., passim.




y

6 STUDIES IN MINERALS ECONOMICS

quently involve a difference of view in the amount and type of devel-
opment in the form of facilities that should accompany “preservation.”

It is these conflicts, then, which are an important source of uncritical
or intentional usage according to which the statement that a certain
action or policy is conservative in nature (in the everyday meaning of
conserve) is meant to imply the desirability of that action or policy.
“Build the dam, because that will conserve water and prevent its waste
in spring floods.” Or, “It is only by not building the dam that the
natural beauties of the valley can be conserved.” Each side has tried
to wrap itself in the favorable reaction surrounding the word conserva-
tion.

Broadly speaking, there are two ways by which usage can be brought
to heel so that it will aid rather than hinder understanding. One way
is to say that the goal of conservation policy is to adjust outputs through

disposal of society. In In the process of domg this, some resources s will be
used up, perhaps “completely,” and there may be a gradual transforma-
tion of “natural” resources into man-made capital “goods” of many
different types. To put it differently, this view of conservation policy
equates it with “wise use of resources.”

This is a view that enjoys considerable currency. If carefully adhered
to, it avoids what we have called the main difficulty in usage, for on
this view you cannot say that a certain policy represents ‘“true conser-
vation” until a complete economic analysis of its effects has been at-
tempted, and no reasonable person can ask for more than that. But to
equate conservation with “wise use” is to attain a defensible usage only
by assimilating the problem of conservation completely into the gen-
eral economic problem of maximizing output and by departing radically
from the everyday meaning of the word “conserve.”

It is preferable, in my opinion, to preserve common usage and to
agree that a conservative act is one which saves something for future
use instead of present use or which saves something for use instead of
nonuse. This uéage leaves open the possibility that the conservation
of one resource may entail the sacrifice of another resource which others
may want to conserve. Thus there is no justification for concluding that
a certain policy should be adopted simply because it conserves some
resource, for it may involve so much cost either in the form of current
productive services required (e.g., to build a dam) and/or in the de-
struction of other resources that it is not justified. A proper usage, if
the everyday meaning of “conserve” is retained, should not involve the
implicit view that conservation is always desirable. Sometimes it is,
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For samples of recent manuals on classification of agricultuzal land for

tax purposes the reader is referred to: A Procedure for the Equitable Assessment
of Nebraska Farm Land, Quentin W. Lindsey, Agricultural Experiment Station,
University of Nebraska, Lincoln, Nebraska (Bulletin 40O, December 1950) and
Prcedure for Land Reclassification in Montana, Montana State College Agricultural
“Experiment Station, Bozeman, Montana (Bulletin 459, February 1949). The German
system of land classification, which is also followed to a considerable extent in
Finland, is similar to that described in this section. \ See N. Westermarck, "
"Economic Problems in the Classification of Land," Proc;Ldings of the Eight Inter-
national Conference of Agricultural Economists (Oxford epiversitngress, 1953),
pp. 253-26l, and subsequent discussion, pp. 265-269. on cﬁf“éﬁi-

See Land Classification for Agricultural Developrent, Development Paper No. 18,
Food and Agriculture Organization of the United Nations (November 1952). |
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Strip-Mined Land Is
Difficult To Reclaim

Strip mining for coal is con-
verting farmland to wasteland in
several section in Missouri. More
than 30,000 acres have been strip-
ped and the area is steadily in-
creasing.

Strip mining is done in 12
counties, It is most extensive in
the western counties of Barton,
Bates, and Henry. Extensive
areas also occur in Macon and
Randolph counties.

Various methods of reclaiming
strip-mined land for some type
of agricultural use have been
tried. Results have varied, ac-
cording to H. H. Krusekopf,
professor emeritus of soils at the
University of Missouri.

Forestation has not been ef-
fective in Missouri. Most of the
trees die because of drought or
unfavorable soil conditions.

Reclamation by seeding les-
pedeza, sweet clover, and various
grasses has been extensive and
successful in many locations.
The success, Krusekopf says,
depends on the character of the
strip material, and degree of
leaching and weathering.

Strip material consisting large-
ly of sandstone or acid shale may
require 10 or more vears of
weathering before even the most
tolerant plants appear.

Strip material containing lime-
stone or that is derived from
calcareous shale requires little
weathering and quickly covers
with vegetation. Sweet clover
and other legumes are the first
plants to appear.

The strip-mined land in north-
ern Missouri has been glaciated.
The glacial till is is a sandy clay,

derately acid or alkaline. It

%:athers quicklv to form a soil.
It 1s for this reason that the
spoil banks in northern Missouri
are more quickly reclaimed than
strip land in western counties.

Grading or leveling of strip-
mined land has received little con-
sideration because of the cost.
Grading apparently is not neces-
sary when the land is planted to
trees, but for forage crops it is
desirable. This is shown by the
better vegetation cover on those
sites that have a gentle slope
due to grading or erosion.

On a leveled, experimental
field in Bates County, various
grasses and legumes were seeded,
with application of fertilizer and
lime. Of all the grasses and
legumes, fescue grass was the
only one to survive, and now
forms a thick mat over the en-

Vets Outline Poultry
Vaccination Program

A vaccination program for
poultry has been outlined in a
new folder prepared by the Uni-
versity of Missouri School of
Veterinary Medicine.

The veterinarians say the im-
portant thing 1is to have a
planned vaccination program. By
knowing the exact date for giv-
ing the vaccines, the poultryman
can be sure to have the correct
type of vaccine on hand.

When a vaccination program is
started, buy all vaccine from one
manufacturer, the veterinarians
advise.

Four diseases are discussed in
the folder: Newecastle disease,
infectious bronchitis, fowl pox,
and infectious laryngotracheitis.

Copies of Folder 98, “Vac-
cination Program for Poultry,”
can be obtained at county ex-
tension offices or by writing to
the Mailing Room, Waters Hall,
Columbia.

tire field. Fertilizer had no ef-
fect.

The vegetation on the graded
area is in sharp contrast to the
almost barren surface on un-
graded surrounding strip land.

Of more significance is the
faster weathering of the strip
material to acquire soil-like
properties. On the steep slopes
of the ungraded areas, much of
the rain is lost as run-off, erosion
is severe, and the formation of
soil is very slow.

Complete grading or leveling
may not be feasable, but strike-
off grading of the tops of the
ridges should be a practical re-
quirement, Krusekopf says. Until
greater effort at reclamation are
made, the majority of the strip-
mined land will continue to be
idle wastes, he concludes.

It’s a waste of money to pro-
vide bright lights in the laying
house, say University of Missouri
extension poultry specialists. A
40 or 60-watt bulb covering 200
sq. feet of floor space is still
enough to increase fall egg pro-
duction.

Crop production is 56 percent
higher per acre than it was 40
years ago. Output per breeding
animal is 81 percent greater.

There are now 2,300,000 4-H
boys and girls in 94,000 clubs
throughout the 50 states and
Puerto Rico.
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A QUARTERLY BIBLIOGRAPHY OF
UNIVERSITY PRESS PUBLICATIONS

This issue describes books published by university presses between November 1, 1961,
and January 31, 1962. Please do not order any books described here either from the
pubhsher of Sclvolarly Books in America or from the Association of American Univer-
sity Presses, which have no facilities for handling such orders. Books should be ob-
tained through your usual source. Publication dates and prices may change without
notice; prices given are those within the United States.

CRONFIREINNDS

AGRICULTURAL AND ANIMAL HISTORY ENGLISH 27
SCIENCE 6 GENERAL 16 FOLKLORE 29
o e AFRICAN AND ASIAN 17 GERMAN AND
ANTHROPOLOGY AND DI A AT 3
ARCHAEOLOGY 7 AMERICAN 4y SR 9
ANCIENT AND MEDIAEVAL 20 LINGUISTICS 29
ART AND ARCHITECTURE 8 RRITISH o LITERARY CRITICISM 30
- POETRY o
CANADIAN 2 3
BIOLOGY 9 e L L ety
EURCBEAY = REFERENCE AND
BUSINESS AND ECONOMICS 10 BIBEIOCRAELLY 31
HISTORY OF SCIENCE 22 ROMANCE 32
CHENISTRYANDIRHYSICSE {13 - i S S Ui ey Spathaat 53
COMMUNICATIONS AND LAW 23 MUSIC 33
JOURNALISM 14
LITERATURE AND LANGUAGE PHILOSOPHY AND RELIGION 33
EDUCATION 14 AMERICAN 24
POLITICAL SCIENCE 35
ENGINEERING AND Py 5
PRI A CLASSICAL AND PSYCHOLOGY 38
MATHEMATICS 15
MEDIAEVAL 26 socioLOGY AND
GEOLOGY 16 DRAMA 26 SOCIAL WORK 39

Agriculture and
Arnimal Science

BEAR, Firman E. Earth: The Stuff of Life.
238 p.
53x8%in. $3.95
The problems of soil conservation in the
light of present-day practices, descrlbmg
soils in relation to the growth of plants, ani-
mals and man; with a plea for sensible con-
servation of our renewable natural resources.
Author is editor-in-chief of Soil Science.

B

OKLAHOMA, JAN. 2§

BENJAMIN, Maxine M. Outline of Vet-
erinary Clinical Pathology. 186 p.

8ix 1rin. Paper, $3.95  10WA STATE, NOV. 10

This concise manual dealing with all do-
mestic animals gives the reasons for running
tests, methods employed in tests and inter-
pretation of test results. It features direct
smears to demonstrate bacteria, fungi, inclu-
sion bodies and nu)phsms pregnancy tests;
anemia findings and urine findings.

IOWA STATE University Center for Agri-
cultural and Economic Adjustment. Labor
Mobility and Population in Agriculture. 231 p.
s¥x8%in. $4.95

A summary and interpretation of current
knowledge, which suggests areas of needed

IOWA STATE, JAN. §




Mercury, but, though they were welcome,
they were not my game. My game was
the’ nonliterary student, and my device
for luring him into my bookqhop was
simplicity itself. I encouraged him to sit
down.

For down the middle of the room there
were two or three undistinguished tables,
which I managed to fringe with some
ordinary classroom chairs. I put the books
on the shelves and a sign on the wall (or
was it written in chalk on the black-
board?) “Please feel free to read any of
these books as long as you want to. If you
want to buy one of them, it is for sale.”

As I needed a name as remote from Ye
Olde Village Booke Store as I could get,
after consultation with my colleagues I
determined on The Bull’'s Head Book-
shop. It seemed appropriate to a tobacco-
raising state. I got my friend George Hor-
ner to devise a sign we hung on an iron
projecting from the doorway into the hall,
and for this he painted, God knows whv
a blue-eyed bovine. It was a lucky acci-
dent. Persons who had no notion of either
reading or buying a book except under
compulsion came to look at this zoologi-
cal curiosity, and remained to read. By
and by some of them even bought books.
As we had no way of wrapping a book
in fancy packages, customers went away
content with the naked volume. And we
had, if my memory is right, no charge
accounts—that is, no official charge ac-
counts, though if we caught an under-
graduate longing to possess a particular
book, yet lacking the immediate cash, I
think we made arrangements.

For the most part our customers re-
spected the books they read, but under
handling books do get soiled. To take care
of this situation (and also, once matters
developed, to make room on the shelves
for new books) we had perlodlcallv an
auction. I think I ran the auction, though
my memory may betray me, but the
quarterly auction became something of
an event, and people came from such far-
away places as Durham and Hillsboro to
participate.

Since I could not spend my entire day
behind the desk in the Bull’s Head Book-
shop, I was spelled by willing assistants—
students and members of the faculty, none
of whom, I think, had ever sold books
before. The process of buying and selling
was simplicity itself—the customer paid
his money and took the book, and the
money was put in a metal box in the
drawer of the desk. So far as I know,
nothing was stolen from the cash box,
though I think some of the books “dis-
appeared.” But as North Carolina ran on
the honor system, there was no problem.

When 1 left North Carolina for the
University of Michigan in 1930 the Bull’s
Head was a relatively flourishing concern.
There were no empty shelves, and the
weekly recmpts were healthy. T was as-
sured that it would not be allowed to die.
Now it is housed in the library building
and is not only one of the leadmg book-
stores in the state, it is one of the leading
bookstores of the nation because of the
patient care and thought the staff of the
University of North Carolina has given
to 1t.
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Machine-made ridges (in photo on cover) scar countryside near
Kingdom City, Mo., as result of man'’s quest for age-old deposits
of coal. Area is part of 3000 acres mined by Marriott-Reed Coal
Co. in last 26 years. Brackish water is discolored by high acid
content of subsoil in Callaway County. Recent study showed
65 per cent of county’s land is toxic or marginal. In photo above,
giant shovel removes overburden of clay and shale to uncover

PICTURES—St. Louis Post-Dispatch, Sunday, June 24, 1962
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vein of coal at Peabody Coal Co.’s mine near Bevier, Mo.
Both companies have formal programs to abate water pollu-
tion and restore land. Missouri is relative pigmy in coal in-
dustry, producing only 2,890,000 tons valued at $12,450,000 in
1960. Illinois ranks fourth in coal production. In 1960 Illi-
nois operators mined 45,977,000 tons valued at almost $184,000.-
000; half of the Illinois output came from underground mines.
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Strip Miners Leave A Scarred
Countryside But Increasingly They
Gover Their Tracks With Farms, Forests

By RICHARD G. GRAY of the PICTURES Staff

The mammoth shovel gouged into the steep bank of earth, taking
a 110-ton-bite of topsoil, clay and shale. Then, with its boom
pointing high into the air, the machine swung its load to the op-
posite side of the trench amid a shower of falling earth. Again
and again the machine repeated the operation, slowly and me-
thodically eating its way across the landscape ond leaving a trail
of brown, barren mounds known as “spoil banks.” The shovel
was being used by miners to strip away many feet of overburden
to get at a shallow seam of coal below.

Thirty years ago miners in the Missouri-Illinois area stripped
rich coal fields and left the scarred countryside for mother nature
to heal as best she could. Today men assist the elements. Since
the beginning of this year, Illinois law has required operators to
grade a 10-foot-wide swath across the tops of the mounds and to
seed the upturned soil with grasses and clovers. For years, how-
ever, many companies have been going beyond these minimum
requirements in Illinois as well as Missouri, where there has been
no movement for a spoil management bill thus far.

Since World War II in the Little Egypt country of Southern
Illinois, for instance, there has been new land in place of the old
—perhaps not promised land, but land of fulfillment. On the
once-barren spoil banks, peach and apple trees bloom and bear
fruit, cattle fatten and evergreens flourish in the making of fu-

| ture commercial forests. Farther north, in Fulton County, rows

of corn and wheat have replaced the machine-made ridges. And
near the town of Canton, the Truax-Traer Coal Co. is converting
spoil banks into a plush housing development with $40,000 to
$50,000 homes and a golf course.

As of the first of this year, 52 per cent of the 105,428 acres of
stripped land in Illinois had been reclaimed. In Missouri, where
nearly all of the reclaimed land has been put into pasture, 58 per
cent of the 18,314 acres of spoil had been restored by last January.
Some of this land has been sold or leased to farmers and recre-
ation clubs, but in a number of instances the coal companies farm
the soil themselves. Several of the operators have gone into the
Christmas tree business.

Despite these efforts there is still opposition to strip mining.
Only last month Senator Frank ]. Lausche (Dem.), Ohio, intro-
duced a bill in Congress calling for the Interior Department to
study remedial action the federal government might take to re-
lieve the spoil bank problem. Referring particularly to land
mined before reclamation became widespread, Lausche declared:
“In many areas the land has been robbed of its resources and
abandoned to the wrath of the elements.” But his indictment in-
cluded recently stripped lands, too, when he said: “There are
large areas where, as a result of stripping operations, public high-
ways have suffered severe damage by reason of slippage;
streams, lakes and wells have been polluted; wildlife cover has
been destroyed, and the entire areas themselves have been
abandoned as unproductive and virtual wastelands.”

Other critics charge that acid conditions resulting from strip-
ping leave great bald spots on the landscape and kill aquatic
life. Proponents answer that only 3 or 4 per cent of the land is left
toxic and that measures are being taken to avoid water pollution.

Operators contend that most of the land was marginal to
begin with, and that stripping has actually improved much of the
soil by turning up potassium, phosphorus and other trace ele-
ments in a sort of super depth-plowing operation. Company of-
ficials involved in farming say that they raise better crops and
are able to gain more pounds of beef for each acre of pasture
than farmers on swurrounding land that has not been mined.

Coal officials maintain they are improving recreational facili-
ties by creating lakes on what once was dry land, and hills and
valleys on the prairies. They point out, too, that their operations
bring considerable economic activity into rural areas.

Massive shovel digs into wall bordering field in Macon County, Mo.
First trench (called box cut) is made at coal seam in hilly country or at
property line in level terrain. Overburden is piled on surface next to
area to be mined. Coal vein is cleaned by scrapers and revolving
brushes. Then small dynamite charges blast coal loose, and smaller
shovels load fuel onto trucks. Earth from second and subsequent cuts
is piled into trenches left by removal of the coal. Last cut is
often left open so that springs and drainage can form lakes.

Photos by ARTHUR WITMAN of the PICTURES Stoff
Continued
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One of world's largest
earth moving shovels
takes overflowing bite out
of wall at Fidelity Mine.
It is stripping away 45
feet of overburden to ex-
pose six-foot coal seam.
Electric powered shovel
holds 75 cubic yards, cost
$4,000,000 and took six
months to assemble at
mine site. New 115-cubic-
yard machine is under
construction for Peabody
Coal Co. of St. Louis.
It will be used at Sinclair
mine near Greenville, Ky.

Half-buried in coal seam, small shovel loads truck at Fidelity
Mine. Coal lay on surface of earth in exposed ledges or outcrop-
pings when first discovered in the United States in 1673 by Louis
Joliet and Father Jacques Marquette near Utica, Ill. As surface

PICTURES—St. Louis Post-Dispatch, Sunday, June 24, 1962

supplies were exhausted men took to picks and hand shovels to
follow seams underground. Later animal-drawn scrapers were
used. With advent of the steam shovel in 1877 strip mining was
well on its way to becoming the large-scale industry it is today.
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Bulldozer shapes spoil banks into
rolling hills at United Electric Coal
Co.’s Fidelity Mine near DuQuoin,
Ill. The land is usually allowed to
settle for a few years before grad-
ing and seeding process begins.

Seeking out sweet clover and
grasses, cattle range over part
of 1200 acres of restored pas-
ture now in use at Fidelity
Mine. The company plans to
develop 1200 more acres of
pasture in the next two years
for its 500 head of stock.

One of 12 tull-time farm hands at Fi-
delity Mine puts late spring spray on
peach trees. United Electric’s Fidelity
farm produced 20,000 bushels of apples
and 4000 bushels of peaches last year
on 135 acres of orchard. Farm Man-

Apple orchard stretches toward woods  rain water. Most lakes on Fidelity prop- agez Paul! Seaxtrom - g
on reclaimed land near DuQuoin. Lake  erty are stocked with bass, crappie and 1O PRI DU T O T
in foreground was made by leaving last  bluegill, and are open fto public for

cut and letting trench fill with spring and  fishing provided permission is obtained. End

PICTURES—St. Louis Post-Dispatch, Sunday, June 24, 1962
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New idea
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diet foods-

hot soup flavors
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BRAND NEW FROM SEGO...warm, sociable soup flavors-
cream of tomato and cream of chicken. Complete,
nutritionally balanced 225-calorie meal with IO% more
hunger-controlling protein than other liquid diet foods:

See the pounds go with SEGO...new from Pet Milk Company.

* Protein in ample amounts helps hold off hunger, and SEGO with its
: larger serving contains 10% more hunger-controlling protein.
PICTURES—St. Louis Post-Dispatch, Sunday, June 24, 1962




Adequate soil fertility helps
prevent erosion, Earl Kroth, Uni-
versity soils researcher, reports.

Kroth says results of trials at
the Midwest Claypan Experiment
Station near McCredie give con-
crete evidence of fertility’s ef-
fect on erosion. This research was
conducted cooperatively by the
Missouri Agricultural Experi-
ment Station and the Agricultur-
al Research Service, U. S. De-
partment of Agriculture.

Plots in continuous corn during
1954-60 receiving only starter fer-
tilizer lost an average of 1.7 tons
of soil per acre per year. Plots
receiving full soil treatment lost
only 1.4 tons of soil per acre. Av-
erage corn yields for 1955-60 were
51 and 101 bushels respectively.

The effect was less noticeable

(- 1Y~067

Adequate Soil Fertility
Guards Against Erosion

with corn grown in rotation with
wheat and meadow. Soil losses
under both starter and full treat-
ments were .8 ton per acre but
respective corn yields were - 77
and 104 bushels per dcre.

Effect of fertilizer was even
more evident after a 4-inch rain-
storm last summer, Kroth says.

Continuous plots with starter
fertilizer only, had 1.7 inches of
runoff and lost 3.4 tons of soil per
acre. Full treatment plots had 1.1

inches of runoff and lost 1.5 tons
of soil per acre.

Kroth summarizes by saying
that adequate fertility helps pre-
vent erosion by promoting a
heavier, faster developing crop
cover. However, adequate fertil-
ity will not take place of mech-
anical erosion control measures
such as terraces.
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7 v WHAT'S MANURE WORTH?

The problem of manure disposal from in-
ensive, confined hog production units has been a
difficult one to solve. The method that shows
the most promise is the lagoon which has worked
successfully in many areas., When this method
of disposal is used, the manure is not available
for use as fertilizer. The table below is based
on an analysis at the University of Illinois.

ESTIMATED COSTS AND RETURNS OF HANDLING HOG MANURE

Hogs | Cost of storing and I Cost of a Value of‘y Net gain
produced | spreading manure manure lagoon manure | by saving
annually Investment | Annual |nvesfmenflAnnual | SP"‘-'Ud*[ manure

250 | $1,519 s 319 s$w3 | 5 ‘ $ 22 | 566
500 1,972 | 458 267 67 405 | 14
1,000 2,814 | 746 390 ’ 98 810 [ 162

2,500 4,756 | 1,552 | 747 187510 2005~ 660

*Based on maximum amount salvaged under typical farm conditions.

When you store and spread manure you make
about $1.20 per hour. If you have surplus labor
available, then salvaging manure canbe apaying
proposition. Otherwise, alagoon which allows you
to use your time for more productive purposes
is probably more efficient., One development
which may change this situation is the use of
slatted floors. Perhaps it will be practical to
haul out this manure that accumulates under
these floors.
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Landslides Are Common
In Missouri Hill Land

Landslides are not limited to
mountain areas but are common
in the hill land sections of Mis-
souri, according to H. H. Kruse-
kopf, professor emeritus of soils
at the University of Missouri.

[Te defines a landslide as a
mass of earth or soil moving
down a slope. The mass may
vary from 25 to several hundred

feet in width, one to 10 feet in
thickness, and may range in
volume from 100 to several thou-
sand cubic yards - of ma-
terial.

The movement may be fast,
or may extend over several days
and weeks. Slides are not al-
ways recognized or seen, espe-
cially when they occur on grassy
slopes or under forest litter.

soil

In Missouri, landslides occur
most frequently on the steep,
loess-covered hills along the

Missouri and Mississippi rivers.
Krusekopf says the loess is un-
derlain by materials such as gla-
cial clay, shale, or limestone.
When the loess becomes water-
logged, its contact with the sub-
lﬂ'el‘mmc en-
tire_mass may_slide down the
slope. T

The newly exposed soil is
known as a scar. Recent slide
scars are quite noticeable, but

tend to become obscure in a few
years because of weathering and
plant growth.

Soil Erccp‘ is another type of
soil movement, according to the
soils specialist. It generally oc-
curs very slowly on long, gentle
slopes. It involves a long time—
measured in hundreds of years.

The soil mass may accumulate
at the base of a slope or even
push into the alluvial valley, to
form benchlike surfaces. In soil

classification, such benches are

called colluvial fans in contrast
to waterlard alluvial fans.
Another form of mass soil
movement is known as slump-
ing, Krusekopf says. It affects
smaller areas and smaller vol-
umes than landslides or soil

creep, but is far more frequent

and widespread. It probably oc-
curs most frequently on the roll-
ing prairie land in northwestern
Missouri, where the loess cover
is comparatively thin and is un-
derlain by glacial clay. Clay
points and the cat-walk terraces
on the river bluffs are attributed,
in part, to soil slumping.
Slumping occurs in the Ozark
region, especially where residual

material from two geological
formations are found on the same
slope. Slumped areas sometimes
are indicated by better forest
growth, probably because of the
shattered subsoil.

On the granite hills in the

central Ozark region, slumping

has removed the soils from the

upper slopes and exposed the

bedrock to form glades.
Slumping a process that

may occur again and again for
many years. It results in shallow
soil on the upper slope and an
accumulation, often of great
thickness, on the lower slope.
gchh soil movement often is
\\\'I'Engl_\' attributed to erosion.
Most land slides and mass soil
movements occur in the spring
when the soil waterlogged,
and during periods of freezing
and thawing. It is a factor to
consider in the placement of
roads and pipelines, and deserves
more observation, Krusekopf be-
lieves. Effective control measures
have not yet been devised.

is

Changes in farming in Mis-
souri and in the United States
during the past 25 years have
been remarkably similar in di-
rection and more or less similar
in degree, reports Gordon Nance,
University of Missouri agricul-
tural economist.
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Federal Judge to Rule
Depletion Allowances

.Can Apply to Water
* *»* »*
West Texas Farmer Who Uses

Water to Irrigate Fields
Is to Get $300 Tax Refund

Special to THE WALL STREET JOURNAL

AMARILLO—A U.8. district judge indicated
here he will rule that Federal ‘‘depletion al-
lowance” laws can apply to a farmer using
water under his land to irrigate his fields.

Such depletion laws, aimed at compensating
mineral producers for a diminishing of capi-
tal, up to now have been used mainly by oil,
gas and mining concerns.

In a letter to attorneys .for a West Texas
farmer and for the Government, Federal Judge
Josephi B. Dooley said he will soon rule in
favor of the farmer in his suit for an income
tax refund. The letter said the judge intends to

h 'w..

L8 m o
C is being de: e pumps it
out fo T irrigation purposes and henece he is en-
titled to deduct such loss of ‘eapital from his
incorr '@ in figuring income taxes. ¥

Tl 1e suit was filed by Mr. Shurbat.on behalf
of th ® High Plains Underground Water Con-
servat. fon District No. 1, a state opZanization,
regarcled as a test case. Officials of the water
distric’t estimated the judge’s ru would
save 'West Texas farmers about §¢ million a
year ir: Federal tax payments.

In jopposing the suit, the Ge "ernment
agreed! the water table In the area is 'oPping.
Howev er, “itcontended that the w. supply
is being replenished through raﬁl , and
thereflore water isn’t a mineral in the sense of
gas and oil for income tax purposes. ‘Mr.
Shurbet answered, through testimony by ex- |
perts, that some of the water in the Ogallala
formation underlying his farm was deposited
thousands of years ago, and that it would there-
fore take thousands of years for it to be re-
plenished. |

Judge Dooley ordered the Government to
refund the $300 to Mr. Shurbet.

Wilshire, Camerina Petroleum
Acquire $3,197,000 of Leases

NEW YORK—Wilshire Oil Co. of Texas and
Camerin: m Corp. ‘purchased
for $3,1 ' t 90,000 net acres of oil, gas
and mineral leases in the Arkoma Basin.

This is part of the 100,000  acres the com-

panies said on Oct. 17 they would acquire for
%3.5 million, subject to receiving satisfactory
nments of title.







NUMBER 12

THE FARMERS DILEMMA

N THE THIRTY YEARS since the problem of
soil erosion first gained widespread public atten-
tion in the United States, efforts to control it have
become one of the federal government’s largest nat-
ural resource programs. Over the three decades nearly
eight billion dollars of public funds have been allocated
to reduction or prevention of large-scale soil losses on
privately owned land. Additional money has been
spent on federally owned lands. Over-all results of the
conservation programs, though well worth while, have
fallen short of the hopes that many people held at the
beginning.

This is due largely to limited response to the pro-
grams by landowners and farm operators. The physi-
cal problems of erosion control are seldom too diffi-
cult. The techniques for managing crops, soil, and
water so that the natural forces of geologic erosion
do not accelerate and get beyond control are well
developed. Often there is a choice among methods.
The real difficulties usually seem to lie in social and
economic circumstances.

A SERIES OF STUDIES undertaken in Iowa in recent
years on problems of erosion control has produced
information of general interest, for the social and eco-
nomic environment is more uniform throughout the
nation than soils, climate, topography, and patterns
of land use. The severe erosion hazard which faces
farm operators on the rolling hills of western Iowa
calls for strong measures of erosion control if soil
losses are to be held to a minimum on cropland. But
soil losses on many farms there remain relatively high
although for the area as a whole they have been
reduced somewhat in the past thirty years.

On a typical hilly farm in the area, a farmer must

RESOURCES FOR THE FUTURE, INC.

RESOURCES

Some findings and conjectures from recent research
into resource development and use

S

He who considers things in their growth and origin will obtain the
clearest view of them.—ARISTOTLE, POLITICS

FEBRUARY, 1963

often accept a lower income if he makes a major effort
to reduce soil losses. Furthermore, land values have

risen to such a level in recent years that intensive
cropping by new _owners seems to be necessary if the

d

“?

land is to be paid for from farming operations. There -

/—’.—-— . . . .
are strong indications that the farms in the area are
over-valued in relation to their income-producing

capability under a system of farming which keeps soil
losses low. Both farm income and land values rose
rapidly in Towa during the 1940’s. When farm incomes
were at their peak in 1948 average farm land values
in the livestock-farming area of western Iowa were 220
per cent of the 1941 value.

Farm income started to slide in 1952 in Iowa, as in
the nation, but Iowa farm land values continued to
increase. Total net farm income of Iowa farm operators
declined by 40 per cent between 1952 and 1960.
Meanwhile the average value of farm land in the state
increased by 13 per cent and in western Iowa by 6 per
cent. Changes in the income-producing capacity of the
land can hardly be said to have produced such in-
creases in value. do wasr T el

Valuations greatly in excess of the long-term agri-
cultural productivity of land lead to excessively high
fixed commitments which compete for funds needed
for erosion control outlays. They also lead to exploita-

T 0wt
edd 32



tion of the investment in the farm
in an effort to meet the annual pay-
ments of principle; interest, and
taxes. al

A further difficulty arises because
changes in land prices from 1949 to
1957 apparently had no relation to
either the change in erosion between
those years or the level of erosion
in 1957.

To overcome these deterrents to
erosion control is not a simple mat-
ter. An appraiser of land for pur-
chase and tax purposes would have
to distinguish between income
which results from the true produc-
tive powers of the land itself and
that which comes out of capital. He
would also have to take into ac-
count future decreased yields and
increased costs arising from soil
erosion. In both instances he needs
assistance that only economic re-
search can provide. Such informa-
tion is not now readily available.

THERE IS A LIMIT to the
amount of soil erosion control that
the individual alone can afford to
do on his land. If additional efforts
cannot be justified by the benefits
he receives, the responsibility for
their cost must be borne by the
public body — a county, state or
federal government—which is most
representative of the principal bene-
ficiaries. Some of the financial as-
sistance provided by the Agricul-
tural Conservation Program Service
can be placed in this category.
Payments which share the cost of
draining cropland, for example,
would be nothing more than sub-
sidies to the landowner to increase
productive capacity if the addition
of this tillable land to his farm did
not result in less intensive use of
eroding land. Other payments, if
carefully handled, can be used to
cause farmers to adopt erosion-
control practices.

The use of public funds, how-
ever, does not necessarily fill the
gap between what the farmer can
do and what society desires. If the
public goal calls for a greater de-
gree of erosion control than the
farmer can afford, an estimate
might be made of what it would
cost him to prevent further soil

loss. With this guidance, the pub-
lic’s share could be determined. One
solution for financing some of the
land-treatment measures considered
to be in the public interest lies
within the purview of the Watershed
Protection and Flood Prevention
Act. The legislation requires that
at least half of the land in the
watershed above retention reservoirs
and other flood-prevention struc-
tures must be protected by appro-
priate conservation measures before
federal assistance is provided. Some
of these land-treatment measures
conceivably can be financed with
the assistance of cost-sharing ar-
rangements of the Agricultural Con-
servation Program Service.

The watershed approach provides
a framework within which to secure
the co-operation of neighboring
landowners in applying a more inte-
grated system of erosion-control
measures among farms. And be-
cause some state legislatures now
give authority to counties to take
part in watershed projects, this in-
tegration often can be reinforced.
Even so, this may not be sufficient,
considering the watershed act’s re-
quirement that the local sponsoring
group must secure the co-operation
of the owners of half of the critically
situated land in the watershed.

One additional means of persua-
sion at the disposal of local govern-
ment is the property tax. As an
example, the taxes levied on crop-
land might be reduced if specified
erosion-control practices were in-
stalled on lands subject to heavy
soil losses. If this were done, how-
ever, some counties with heavily
eroded land would eventually be
forced to raise all tax rates and in
some instances require state aid to
make up lost tax revenues. On the
other hand, the tax incentive to
protect the productive capacity of
the benefited property could result
in its continuation on the tax rolls
as producing property instead of
gradually becoming worthless with
a lien of unpaid taxes against it.

Adapted from Soil Erosion and
Some Means for Its Control (Spe-
cial Report No. 29, Iowa Agricul-
tural and Home Economics Experi-
ment Station), August 1962, by R.
Burnell Held, of RFF; Melvin G.
Blase, Economic Research Service,
USDA; and John F. Timmons, De-
partment of Economics and Sociol-
ogy, lowa State University.

MAN IS THE MEASURE

UR DEBT to future genera-

tions will be discharged to the
extent that we maintain a high rate
of quantitative and qualitative prog-
ress—to the extent that we alter,
in a direction favorable to human
welfare generally, the conditions
that determine the choices open to
men when they are free to choose.
Already . . . the heritage of knowl-
edge, equipment, and economic in-
stitutions that the industrial nations
are able to transmit to future gen-
erations is sufficient to overcome
the potentially adverse effects of
continual and unavoidable shift to
natural resources with properties
which, on the basis of past tech-
nologies and products, would have
been economically inferior. The in-
dustrial nations have learned, in
short, how to maintain technologi-
cal progress, to avoid quantitative
diminishing returns. An open ques-
tion is whether they have also
learned how to maintain social
progress, to continue improving the
quality of life, to avoid qualitative
diminishing returns. Even more
open is the question whether these
nations, in co-operation with those
that have not yet become indus-
trialized, will be able to assure both
quantitative and qualitative progress
for mankind. . . .

The capacity of scientific prog-
ress to create new problems for
society, it appears, has outrun the
capacity of social progress to solve
them. Because of the lag of social
innovation, it is possible to be con-
cerned with whether man has
learned how to avoid something
comparable to diminishing returns
in the quality of life. . . . The dy-
namic, accelerative character of
technological change seems to sug-
gest that expansion in the number
of social value standards are not
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SUMMARY

The control of soil erosion on the many farms
where it is still a problem would not be difficult
if it required only an understanding of the critical
physical relationships between climate, topography,
plant cover, water and soil as well as an ability to
prescribe the proper engineering and agronomic
measures for each situation. Soil losses, when
greatly in excess of those produced by natural
geological processes, result from the use of particu-
lar farming practices and cropping systems. While
an understanding of the physical conditions which
produce this erosion is essential, so is an under-
standing of the reasons that farmers choose the
methods of farming which expose their soil to the
hazard of heavy erosion losses.

Although alternatives are limited, landowners
and farm operators have some leeway in selecting
between those farming methods which tend to in-
crease the loss of soil and those which tend to re-
duce it. Their choices are restricted by the physical
environment, economic considerations and the cus-
toms and legal arrangements associated with the
use and ownership of property. Little can be done
to ease the restrictions of the first two factors.
Customs and legal arrangements can be changed,
but at a slow rate.

The decisions of farmers also reflect their per-
sonal goals, values and beliefs, and the amounts
and kind of information available to them. The
opinions of friends and neighbors and the resources
available are also factors that farmers consider.
An understanding of the environment in which
decisions are made is necessary if farmers are to
be encouraged to make the choices that are more
conducive to erosion control and if the obstacles
which prevent farmers from making such choices
are to be overcome.

Obstacles to Erosion Control

When farm people reject the physical measures
needed to control erosion, they do it for a number
of different reasons. Some farmers are not suffi-
ciently aware of the rate of soil loss or its signifi-
cance to be concerned. Others, with greater aware-
ness, fail to act because of a feeling that they can
continue to get along without doing anything. Still
others have been misinformed about the effects of
certain practices or object to those which conflict
with their established pattern of farming.

Other farmers grant that the soil losses must
be reduced to some extent, but, for various reasons,
they feel unable to make a greater effort them-
selves. Some believe that the benefits they would
receive from additional control measures would not
be sufficient to offset other difficulties they fore-
see. Others cite the cost of particular measures, or
of closely related investments which would be re-
quired. These farmers mention, for example, the
reduction of income which would follow any curtail-
ment of corn acreage and indicate that their present
inco}rlnes are inadequate for the demands placed up-
on them.

4

Behind many of these difficulties are such things
as the lack of control of, or access to, sufficient
productive land or other resources to permit the
kind of reorganization of the farm business so
necessary with the application of certain erosion-
control measures. In other instances, resources may
be adequate but may not be organized in the most
efficient manner. Often, particularly on rented
farms but also on owner-operated farms, the opera-
tor’s limited span of interest in the farm as a source
of income contributes to these difficulties. Land-
owners often do not believe that the market value
of their farms is being reduced by the level of
erosion taking place.

Customary rental arrangements fail to make ade-
quate provision for major investments that would
be required by a change in farm organization to
accommodate the necessary erosion-control mea-
sures. Many tenants using crop-share leases find it
difficult to change certain of their farming prac-
tices and rotations unless changes are made in their
leases.

How Much Erosion Control Is Needed?

While there is general agreement that erosion
losses must be reduced, there is less agreement on
the degree of control that is desirable. Neither is
there a clear understanding as to where the re-
sponsibility rests for the cost of achieving this con-
trol. This situation is in itself an obstacle to greater
accomplishment.

Of immediate importance is the determination of
a level of control over soil losses which farm people
can be expected to attain without great financial
sacrifice. This will not necessarily be the same from
farm to farm. The difficulty and cost of bringing
erosion losses down to a specified level nearly al-
ways increases as land slopes increase in steepness
or length and as the percentage of the cropland on
a farm with a serious erosion hazard increases.

Farmers often cannot achieve that level of ero-
sion control on their farms which seems necessary
in the public interest unless they are given finan-
cial assistance. Some of this assistance is available
through the cost-sharing funds administered by
federal agencies. These funds, however, are not al-
ways as effective as they might be in bridging the
gap between the level of control achieved by private
efforts under the most favorable conditions and the
level of control desired. In some instances, pay-
ments may be inadequate to achieve the level of
control desired, while in other instances they may
be too generous.

Prescriptions for overcoming the known obstacles
must be viewed primarily as guides for action.
Their effectiveness will vary with the vigor and
skill with which they are used and the circum-
stances of their use. It is doubtful that the ob-
stacles can be overcome by relying solely on one or
two techniques, or by neglecting to relate what is
do]ne through one agency or group to that done by
others.




Creating an Awareness of the Problem

If more farm people, and landlords in particular,
are to be reached, a greater educational effort, sup-
plemented with new approaches, will undoubtedly
be necessary. A greater awareness might be created
if soil losses were estimated, farm by farm, com-
munity by community, throughout a soil conserva-
tion district, and if this were followed by compari-
sons and economic interpretation. Business and pro-
fessional people, especially those who have frequent
opportunities to discuss matters of farm business
with farmers and landowners and who provide
farm owners and operators with legal and other
services can be valuable allies in this effort. If such
business and professional people are given an
awareness of the erosion situation in the farming
community and an understanding of the factors
which make erosion control difficult, they can help
farmers overcome some of the obstacles to greater
control of erosion.

Education has an important role to play where
information or understanding is the critical need.
When a farmer objects that the earning capacity
of his farm would be reduced if he were to adopt
the recommended erosion-control measures, his ob-
jection may be based in part upon a lack of infor-
mation. He may only need to be shown that his
fears are groundless. On the other hand, there are
situations in which this objection is valid. The dif-
ficulty arises if erosion-control measures are speci-
fied for a farm without consideration of their prob-
able economic impact on the particular farm busi-
ness.

Conservation Farm Plans

Changes in the concept of soil conservation farm
plans are desirable so that the plans may take in-
to account the socio-economic factors that are so
important in determining how land is used. The
appraisal of the physical situation on the farm must
be matched by an appraisal of various aspects of
the farm business. Then it becomes possible to de-
termine how much of the financial responsibility
for erosion control a particular farmer can be ex-
pected to assume and the point at which outside
assistance is necessary. Achievements in the field of
electronic data processing and improvements in
farm budgeting techniques make it possible to give
serious consideration to the more detailed planning
required by this proposal.

An expertly planned reorganization of farm en-
terprises will not automatically remove all obstacle
situations. It may, however, shift attention from
minor or inconsequential obstacles to more trouble-
some and more significant underlying matters—
such as those of obtaining additional resources and
the problems associated with tenancy and credit.

Revision of lease forms and provisions to en-
courage the types of investment and other changes
needed might have greater chance for success if
a strong community effort were made to achieve
them. The psychological support that the com-
munity leaders could give would be important.
Educational efforts on these matters have had little

success to date. Given support, they could accom-
plish much.

Problems of Financing Conservation Measures

Credit appears to be a problem, not so much be-
cause of its unavailability, but because of the reluc-
tance of farmers to use it for erosion control and
closely related measures. The farm plan could
suggest a scheduling of the necessary investments,
both those directly related to erosion control and
those required to make the plan economically fea-
sible. It should also provide income estimates that
are as accurate as possible. Well-devised plans also
would be of assistance in negotiating with lenders.

Sometimes the major beneficiary of a given ero-
sion-control measure does not own or control the
land on which the measure must be installed and is
under no obligation to pay any share of the costs
necessary to accomplish it. A few farmers have
taken advantage of the provision for pooling the
federal cost-sharing payments to secure a practice
on the property of another which is beneficial to
them all. Little use has been made of this provision,
however. Cooperative arrangements of this sort
require both the stimulation and assistance which
the soil conservation districts might easily provide
gvithout necessarily assuming financial responsi-

ility.

Public Responsibility

In some instances, the public interest in achieving
a degree of control over erosion exceeds that which
the individual farmer can afford, or which can be
achieved through the cooperative efforts of several
property owners. If efforts have already been made
to remove existing obstacles to private perform-
ance, the responsibility for additional effort is
clearly that of the larger public. This public might
be the county; in other instances it might be either
the state or the federal government.

The difficulties here are not so much the unwill-
ingness of governmental units to do anything but
the lack of sufficient discretion and guidance. Pub-
lic funds may be used either before they are really
required or to a degree that is actually unnecessary
in some instances. In other situations individual
farmers may be asked to do far more than should
be expected of them, and, as a result, do nothing.
In the interest of making the most of the financial
support that is available, the criteria used in dis-
bursing these grants merit a thorough review.

The Institutional Environment

Land prices, taxes on land, interest rates, federal
farm programs, and relative prices and costs de-
termine the attractiveness of one type of farm en-
terprise as against others. In many instances in
western lowa, these factors tend to favor enter-
prises in which the erosion hazard is the greatest.
One farmer, even a small group of farmers, can do
little to change this economic and institutional en-
vironment. The general public should be aware of
the repercussions that policies, set for accomplish-
ing other objectives, may have with respect to ero-
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sion control. If there is an opportunity to choose be-
tween different policies to accomplish a particular
purpose, consideration, where possible, should be
given to whatever implications they may have for
the manner in which land is used.

Police Powers

Should an individual who, for reasons of his own,
declines to cooperate in an erosion-control effort
which benefits him and people in a large geographic
area as well, be permitted to thwart it even if
others are willing to bear their just share, or more,
of the costs? There is little in the body of common
law to back up the moral obligation such an individ-
ual may have with respect to damages to others
which he brings about because of his unwillingness
to change from a system of farming that contri-
butes to the excessive runoff of water and the
washing of soil. The state has at its disposal the
police powers and, in turn, these may be delegated
to subjurisdictions. The police powers have been

used in Iowa in an effort to eradicate noxious weeds
and to safeguard the milk supply, to mention only
two instances of their application to agricultural
situations. They have not been made available,
however, for use in combatting the problem of soil
erosion. Can the desired goals in erosion control
be accomplished and the investments which are be-
ing made for this purpose be protected as they
should be without the use of these powers? These
questions warrant more attention than they now
receive.

Erosion control is something which is not ac-
complished on a once-and-for-all basis. Owners and
operators of farms change, technology changes,
and the economic and political environments change.
Nor can an effective erosion-control program be
built around the use of a single technique or by
competing groups, each going its own way with its
own approach to the problem. It can be less of a
problem, however, if a greater effort is made to
understand its causes and to devise means for solv-
ing the related social and economic problems.




Soil

Some Means for

Erosion and

Its Control!

by R. Burnell Held, Melvin G. Blase and John F. Timmons?®

Soil erosion of serious proportions continues on
many acres of cropland throughout the United
States. Farmers in western Iowa must contend
with one of the more serious soil erosion problems
in the nation. Some farmers there, and many others
in the United States, have been successful in reduc-
ing the loss of soil from their fields to a low level.
In contrast, some have achieved only moderate con-
trol, and others, very little control.

The reasons for the varying levels of accomplish-
ment are many. Some farmers simply are not aware
of the physical magnitude or economic significance
of the soil loss taking place on their farms. Others
recognize that erosion is occurring but find it dif-
ficult to apply control measures because this would
require them to make new investments, to change
farm enterprises or cropping systems, to assume
new risks or to take a temporary loss of income.
Farmers are often either unable or unwilling to
make these changes, given their present circum-
stances. The question then arises, what might be
done to alter these circumstances if these are sig-
nifica‘}lt impediments to further erosion-control ef-
forts?

This report summarizes the findings of investi-
gations conducted in western Iowa in an effort to
obtain an understanding of the factors which un-
derlie the relatively slow rate of adoption of erosion-
control measures there. The results of these studies
and the conclusions which have been drawn from
them in this report could be of general usefulness
elsewhere.

Characteristics of the Study Area

The section of western Iowa studied is a long,
narrow area of nearly 1,700,000 acres, 82 percent of
which is cultivated. It lies approximately parallel
with the Missouri River from just above the point
at which the river touches the state at Sioux City
on the north and continues beyond the state
boundary on the south. The area is separated from

1 The observations and suggestions contained in this publication are
based in part upon studies in which all three authors and Professor
John C. Frey, now of Pennsylvania State University, participated at
various times under the cooperative arrangements between the Iowa
Agricultural and Home Economics Experiment Station and the U, S.
Department of Agriculture. The cooperation of Resources for the Fu-
ture, Inc, is gratefully acknowledged for enabling the senior author to
devote a substantial period of time to prepare this report.

2 Research Associate, Resources for the Future, Inc.; Agricultural
Economist, Economic Research Service, presently on military leave;
and Professor of Economics, Iowa State University; respectively.

the river and the adjacent heavy, poorly drained
bottomlands by a range of bluffs. The soils of the
bluffs, known as Hamburg silt, and those of the
study area, the Ida and Monona soils, are loess soils
of great depth. This soil material, a coarse silt,
overlays glacial drift material.

The bluffs are too steep to be tilled, but the
slopes leeward of the bluffs, although also steep,
are largely in crops. The loess on these slopes is
less coarse and more shallow than that of the
bluffs, although it is more than 30 feet deep in most
places.

Ida soil is found on slopes of between 8 and 25
percent. The soil is low in nitrogen and phosphorus,
but crops respond well when these elements are pro-
vided. Monona soil is quite similar to Ida soil. It
has a higher clay content and is usually found on
slopes that are less steep than those on which the
Ida soil is found. Both the water-holding capacity
and the availability of phosphorus are greater for
Monona soil than for Ida soil.

The coarse texture of these soils and the topog-
raphy of the land makes them highly susceptible to
erosion. Climate is an additional factor contributing
to the erosion problem. At least one short rainstorm
of great intensity usually occurs during the summer
months when the surface of the soil is most vulner-
able to washing. One such storm in the area pro-
duced 4-14 inches of rain in 75 minutes. Actual
measurements of the silt deposited by the runoff
from the storm in flood-control reservoirs indicated
that soil losses had averaged between 20 and 40 tons
per acre over the entire watershed.®

The patterns of land use and the tillage methods
prevailing in western Iowa add to the existing
natural erosion hazard. Most farmers devote a high
proportion of their land to row crops, primarily
corn, which they feed to cattle and hogs. In the last
10 years, row crops have occupied as much as 40
percent of the farm land. On many farms corn is
planted on even the steepest slopes and cultivated
up and down the slope. As recently as 1957, farm
operators on 38 percent of the farms in a sample
of 138 farms in the area were making no attempt
to farm with the contour of the land. Farmers on
60 percent of these farms in 1952° were making
some use of commercial fertilizers, but, by 1957,

3 H. P. Johnson and R. K. Frevert. Selected intense storms in the Little
Sioux River watershed. Agr. Eng. 40:26-29. 1959.
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fertilizers were being used on only 42 percent of
them. Drouths in the immediately preceding years
and the less favorable financial position of the
farmers were largely responsible for this change
in fertilizer use.

Research Procedures

Measurements of the soil loss on individual farms
are difficult and expensive to obtain. An estimated
rate of loss can be calculated by applying certain
factors obtained from experimental work to the
particular topographic and soil conditions and the
soil management and cropping pattern on any farm.
Such estimates indicate that soil losses from sheet
erosion in the Ida-Monona area are great. Observa-
tion alone indicates the severity of gullying. Farms
in the area have an average of two major gullies
per farm.

For purposes of research, a sample of farms was
drawn at random from all the farms in the study
area. Maps were prepared for these sample farms
which provided detailed information on soils and
topography. Information as to the crop rotations
and soil management practices followed and other
related data were obtained by interview in 1949,
1952 and 1957. Soil loss rates were calculated from
this information for each of these years.

The Soil Conservation Service provided two farm
plans developed especially for the study for each of
the sample farms. These plans were similar in con-
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Location of the Ida-Monona-Hamburg Soil Association Area in western lowa.

cept to those ordinarily developed for farmers co-
operating with the program of the soil conservation
district. In this instance the procedure followed dif-
fered from actual practice. The farm operators had
not requested the plans and had no knowledge of
them until after they were developed. Two plans
were then presented to each farm operator. Both
had been designed to achieve the same result—a
soil loss no greater than 5 tons—and were to be
viewed as alternatives. One plan accomplished the
goal by a maximum use of terraces. This plan also
permitted the maximum acreage of corn consistent
with the erosion-control goal. The other plan elim-
inated terraces but achieved the same degree of
erosion control through the maximum use of forage
crops at the expense of the corn acreage.

The farm operators and owners were interviewed
to determine their reaction to each plan and to the
individual practices. If they rejected a particular
practice, their reason for doing so was determined.
Sufficient additional information was obtained to
test the validity of the factors they indicated had
prevented, or would prevent, them from carrying
out the practices.*

4 Detailed quantitative discussions of research procedures and the various
findings are discussed in the following publications: John C. Frey. Some
obstacles to soil erosion control in western Iowa. Iowa Agr. and Home
Econ. Exp. Sta. Res. Bul. 391. 1952; R. Burnell Held and John F.
Timmons. Soil erosion control in process in western Iowa. Iowa Agr.
and Home Econ. Exp. Sta. Res. Bul. 460. 1958; Melvin G. Blase and
John F. Timmons. Soil erosion control in western Iowa: progress and
problems. Iowa Agr. and Home Econ, Sta, Res, Bul. 498. 1961.
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Extent of Soil Losses

Average erosion losses for the entire sample,
when examined at three different points in time,
showed a drop from an annual rate of approxi-
mately 21 tons per acre in 1949 to 20 tons in 1952
and to 14 tons in 1957. Only one of five farms had
a lower rate of soil loss in 1952 than in 1949, but
soil losses in 1957 were lower than 1952 losses on
two of every five farms. On some farms, however,
the progress made between 1949 and 1952 had been
lost by 1957. More than a fourth of the farms on
which erosion had been reduced during the period
between 1949 and 1952 showed greater soil losses
in 1957 than they had had in 1952. In addition, soil
losses increased by more than 5 tons per acre for
10 percent of the farms on which there had been no
important change in the rate of soil loss between
1949 and 1952. Farm operators on only 15 percent
of the farms surveyed had achieved soil loss rates
of 5 tons or less when they were visited in 1957.

The absolute control or prevention of all soil ero-
sion is an undertaking that would be both difficult
and of questionable value. But how much effort
should be made? The Soil Conservation Service
technician, in his recommendations to a farmer
concerning soil erosion control, is guided by the ob-
jective of bringing soil-deteriorating processes more
nearly into balance with soil-generating processes.
Using this concept, only that rate of soil loss may

be permitted which does not remove the topsoil
faster than it can be replaced by natural processes.
Such a determination is difficult to make and must
often be arbitrarily set. For the Ida-Monona soil
association, this permissible rate has been set at 5
tons per acre per year. (Five tons per acre may be
easier to visualize as a layer of soil covering an
acre of land to the depth of 0.04 inch.) An average
annual loss of soil any greater than this would be
considered serious enough to warrant action to pre-
vent it. In terms of the 5-ton standard, soil losses
which averaged 20 tons per acre, or even 14 tons
per acre, fall far short of being satisfactory.

This higher soil loss in many instances damages
the individual farm operator, his immediate neigh-
bors, the community and the county. Less directly,
it hurts both the state and the nation. Fields, crops,
roads and bridges are damaged, and drainage
ditches across the bottomland are filled with silt
and require periodic cleaning.

MAJOR FACTORS HINDERING SOIL EROSION CONTROL

Reducing the losses from soil erosion is not a dif-
ficult technical achievement if one is concerned
with only the physical aspects of the problem. The
5-ton goal can be achieved on most western Iowa
farms in several different ways. Tillage operations
performed following the contours of a field reduce,
by approximately half, the loss of soil which occurs
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if tillage operations do not follow field contours.
If row crops are planted on ridges or in lister basins
made to follow these contours, soil losses will drop
to between 20 and 30 percent of the losses which
occur under the conventional system. The use of
terraces reduces losses to a level of 10 to 20 per-
cent of the loss if none of these practices were
followed.

The cropping pattern followed on farms also has
considerable influence in determining the rate of soil
loss. The greater the proportion of forage in the
rotation, the lower is the soil loss. Increases in the
proportion of the rotation devoted to corn require
an increase in the use of mechanical measures, such
as terraces, if soil losses are to be kept at a given
level or are to be reduced.

The job of obtaining acceptance and use of the
practices and rotations necessary to bring erosion
losses down to the maximum loss that can be per-
mitted, 5 tons per acre, appears deceptively simple
for several reasons. Some farmers have much to
gain from use of certain measures. The recom-
mended mechanical practices reduce the loss of soil
and the plant nutrients it contains. They also in-
crease the level of soil moisture, an important
factor in crop production in western Iowa where
moisture often becomes the limiting factor in late
summer. Crop yields reflect this difference when
compared with areas to the east.

Assistance of various kinds is also available to
farmers. Federal cost-sharing arrangements are
available to help finance the construction of ter-
races. Incentive payments are made to encourage
farmers to farm with the contour of the land.
Technicians of the Soil Conservation Service are
available to provide planning and technical assis-
tance, and research results obtained on an experi-
mental farm in the area with the same kind of soils
are available through the Cooperative Extension
Service. Farmers who cooperated with the federal
government’s 1957 acreage reserve program to re-
duce the output of commodities in surplus, re-
ceived some compensation for reducing their corn
acreage. Yet, with all these factors at work, the
goal remains unattained. Why haven’t the various
efforts been more successful? What changes are
necessary if the desired goal is to be attained?

The difficulties encountered in reducing over-all
soil losses on farms in western Iowa to a 5-ton
level arise from a combination of factors. An un-
derstanding of the attitudes and values of the oper-
ator himself is of primary importance if a greater
response is to be obtained from efforts to increase
the extent of erosion-control measures on farms.
Farm operators, and nonoperating farm owners as
well, differ in their goals and values, particularly
in the priorities they assign to various goals and in
the means they select to obtain them. Information
concerning the differences and why they exist is
essential to an understanding of the obstacles to
greater use of erosion-control practices. However,
people are more reluctant to express themselves on
such things than on questions more closely related
to farming operations.
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Attitudes of Farmers

The operator on each farm in the sample studied
was asked on each of the three visits the kind and
extent of the practices he felt were needed on his
farm to reduce erosion losses. If the practices men-
tioned by these farmers had been applied, the aver-
age soil loss rate in 1949 would have been 16 tons
rather than 21 tons; and for 1957, 12 tons rather
than the 14 tons per acre estimated on the basis of
practices actually in use. Thus, there is evidence of
an awareness by many farmers of the need for
certain additional measures to reduce erosion losses
even though this goal does not coincide with the 5-
ton goal.

There are, however, farmers in the area who
show little or no concern about the erosion situation
on their farms. Some are actually unaware that soil
erosion is taking place. Others are aware of the
losses but tend to discount their importance. Soil
losses of 20 tons per acre, when this is seen only
as 0.16 of an inch, do not seem great in any one
year, especially when one considers that the mater-
ial from which the topsoil was originally formed is
still 100 to 400 inches deep in most of the area.
The original topsoil has long been gone from the
steeper slopes. The light-colored subsoil, however,
still is easily tilled. With the application of barn-
vard and green manures and commercial fertilizers,
crops respond as well, or nearly as well, as in the
uneroded areas.

A frequent response to the question of why a
farm operator objected to a recommended erosion-
control practice was simply that he could not see
the need for it. This response was given to one or
more practices on 47 out of 138 farms visited in
1957. The average rate of erosion on these farms,
over 16 tons per acre, was greater than the rate
for the entire sample.

The loss of usable crop and pasture acreage from
the farms is more obvious with gullying than with
sheet erosion. Gullying is a serious matter in other
respects, too. Gullies impose many inconveniences in
farm operations. They make awkward field bound-
aries necessary and prevent ready access to fields.
An enlarging gully is also a serious threat to ad-
joining property owners. Nevertheless, many of the
gullies have existed in some stage of development
for a long enough period that the present farm
operator has either nearly forgotten the time when
they were less developed or actually has no know-
ledge of that time.

The attitude of many farmers toward gullies is
almost fatalistic. Once the gullies have reached
through the loess to the underlying glacial till
(and gullies 30 to 40 feet deep are not uncommon),
nothing can be done to obliterate them short of ex-
pensive earth-moving measures. Many farmers
seem to feel that there is also little they can do to
prevent further enlargement of the gullies. In some
instances the additional damage that can be done
would be negligible in comparison to that already
done. Other gullies apparently have reached their
maximum length, but large sections of the soil
forming the vertical walls can still slough off and
tumble into the gully. Similarly, lateral gullies can,




and do, develop from the main stem. And so these
U-shaped, canyon-like gullies have become an ac-
cepted, although undesirable, feature of the land-
scape—something that must be lived with.

Community Influences

The prevailing attitudes in a farm community
toward soil erosion and its control are undoubtedly
an influence on individual farm operators. Sociolog-
ists are careful to distinguish between the leader-
ship provided by formally organized groups, which
would include in this case farm organizations, ci-
vic groups, churches, governmental agencies, etc.,
and the influence of relatives, neighbors and other
respected persons outside these more formal
groups. The influence of persons in the latter group
may be as great or greater than that of those in
the first group. If the attitudes, opinions and values
of the leaders in the informal groups are unfavor-
able, the work of the leaders of the formally or-
ganized groups is made that much more difficult.
For anyone to have the best understanding of the
situation on a particular farm, he should determine
as best he can the farm operator’s position relative
to the community and its leaders and the prevailing
attitudes in the community.

The importance of community influences has
been apparent in these studies. The desire of
farmers in some communities to obtain federal
assistance under the terms of Public Law 566, for
the development of the small watershed in which
their farms are located, generated a positive in-
fluence for erosion control. The importance of the
thinking or reaction of neighbors was revealed in
the responses obtained to a question asked of the
farm operators to learn to whom they looked for
information about erosion-control matters. Most
of the farmers mentioned a neighbor. A much
smaller number indicated someone in a government
agency. The Soil Conservation Service was the
agency most frequently mentioned in this respect.
When farmers were asked who would be their
choice of a person to organize a conservation ‘“field”
or “work” day, they most often mentioned a neigh-
boring farmer. Some suggested a co-leadership ar-
rangement between a leading farmer and a repre-
sentative of a government agency.

Persons other than farmers—particularly bank-
ers, lawyers and leading businessmen—also influ-
ence the attitudes of landowners toward erosion
control. Whether this influence is more likely to
reinforce previous attitudes rather than change
them is not known. It depends upon the individuals
involved.

Some landlords look to a particular farmer,
whose farming ability they respect, and use him
and his farming methods as a standard by which to
compare the performance of the tenants on their
own farms.

Representatives of public agencies who work
with farm people have long recognized the import-
ance of gaining acceptance of their programs by
the outstanding and most progressive farmers in a
community. However, the persons of influence in
a farming community are not always found only

among these people. Some outstanding farmers
have surprisingly little influence. The studies in
western Towa disclosed various instances in which
a person who was opposed to certain erosion-con-
trol measures, but who had considerable influence
in his neighborhood, was offsetting the example
provided by a farmer who had been successful in
reducing the erosion losses on his farm.

Lack of Concern by Owners and Operators

Much of the effort to achieve a greater degree of
erosion control by farmers is based on the assump-
tion that, though farm owners and farm operators
may not be aware of the extent of the soil losses
taking place on their farms, once they become
aware of the situation, they will make an effort to
reduce the loss. Educational efforts premised on
this thinking have been successful with some
farmers. The assumption is questionable when deal-
ing with others. A reassessment of the underlying
psychology of existing education programs is
needed as well as an appraisal of the entire effort.
Either the information presented is not sufficiently
convincing to these farm people, or they are not
even being reached. Farm landlords are a particular
problem, especially those with little or no direct
experience in farming themselves. They and others
of advanced age often have no contact with either
those persons responsible for the educational ef-
forts or their programs.

It is a mistake, however, to believe that, once
farm people have been made aware of the erosion
situation on their farms, they will always do some-
thing about it. More than a third of the farm oper-
ators interviewed considered the erosion-control
plans recommended for their farms to be unneces-
sary. Although there appeared to be economic justi-
fication for this reaction in some instances, the
failure of many of these people to make even those
efforts to reduce erosion losses for which there was
little or no cost indicated that something more
than economic obstacles was involved. Sometimes it
was a matter of misinformation that held them
back. At other times it was the effect of custom
or inertia.

Some of the reactions to the recommended prac-
tices indicated the prevalence of misinformation
concerning them as well as a lack of understanding.
Some farmers asserted that commercial fertilizer
would cement the soil, kill earthworms or otherwise
do more harm than good. Others merely indicated
that they did not want the practices. Some said that
contouring would increase rather than decrease
erosion. Some rejected anything which in any way
involved the federal government. Objections to
contouring and terracing on the grounds of the
inconveniences and difficulties involved could be
accepted as valid, but such comments were often
followed with a statement from the person inter-
viewed that there was no real need for these prac-
tices on his farm in the first place.

When it was first introduced, farming with the
contour came into direct conflict with what had
been a long-established method of farming in the
Corn Belt. Several generations of farmers had

11




taken pride in their straight-plowed furrows and
checked corn fields. Older farmers and landlords
often asserted that it was impossible to raise good
corn unless it was planted in this manner because
of the necessity of cultivating it at least once in
a direction perpendicular to the planting direction
to control weeds. They either ignored or were una-
ware of the effectiveness and general availability
of herbicides which make weed control less of a
problem for other farmers. Similarly, the desirabil-
ity of holding cultivation to a minimum so as to
avoid needless destruction of corn roots was some-
thing that did not concern them.

Traditional or customary methods of farming
still have a dominant influence over some farmers.
They may be willing to accept the fact that certain
changes in their farming operations are desirable,
but considerable inertia must be overcome before
they will make the changes. As might be expected,
reactions of this general type were most frequently
obtained on farms where the rate of soil loss was
considerably greater than for the sample as a
whole. Because these farmers seldom saw a need
for any change in their farming operations, their
erosion-control goal, if one may be said to have
existed, coincided with the relatively high loss then
occurring on the farm.

Frequently farm operators objected to the ex-
tent to which a particular practice was recom-
mended. Unlike those who were totally opposed
to certain erosion-control measures, these persons
recognized the need to do something. The recom-
mended farm plans, in their view, were too demand-
ing in the level of erosion control attempted. The
operators were willing to adopt the recommended
practices in part but not to the degree necessary
to reduce soil losses to a level of 5 tons.

Operators sometimes preferred an intermediate
plan somewhere between the extremes of (1) the
maximum of mechanical practices and maximum
corn acreage and (2) the plan in which corn acreage
and mechanical practices were reduced but hay and
pasture crops were increased. Some change in the
type or amount of the practices planned for these
farms would have been acceptable to these farm
operators.

Income Considerations

Situations in which farmers were reluctant to
adopt the erosion-control measures that they
recognized as having some merit were often found
to have roots in one or more of three basic economic
obstacles. Some farm operators and owners placed
an unusually high premium on immediate income
relative to that expected over a longer period of
time. Often these same people, and others too, did
not have farm businesses that were large enough to
provide them the level of living they desired and
at the same time permit them to maintain their
soil resources. For other farm operators, a third
type of problem existed. They were unable to re-
duce their erosion losses with the present organiza-
tion of their farm businesses but would find it pos-
sible to reduce erosion if the farm businesses were
reorganized.
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Often a choice must be made in the use of land
between the production of immediate income and
its use for producing a larger stream of income in
the future. A farmer’s preference in this matter
makes a great deal of difference in the control of
erosion. Nearly every farm owner and operator
who was interviewed gave some expression of his
own time preferences, either directly or indirectly.
Tenants with 1-year leases and no expectation of re-
newing them and landowners with similarly short
expectations of continued ownership often were
encountered. They were ready to sacrifice future
productivity for immediate income. At the other
extreme were the relatively infrequent instances
of older farmers to whom income was no longer
a prime objective. Their goal was to pass on to an
heir a farm with the capacity of high production
for the future.

Another basic economic obstacle was the small
quantity of land and capital possessed by some farm
operators. Many operators placed a high value on
preserving the future productivity of soil. But with
only a small farm business and limited financial
resources with which to expand it, they found it
necessary to make intensive use of the land to ob-
tain a satisfactory level of income. Furthermore,
they were not in a financial position to make in-
vestments in measures such as terraces because
of the cost.

Farm situations on which soil losses are high
sometimes call for only more effective use of re-
sources already available. There were farm opera-
tors in the sample whose level of income was such
that they felt they could not afford to accept a
smaller corn acreage on their sloping fields. Unlike
the farmers just mentioned, however, they had,
or could obtain, sufficient assets which, if more ef-
fectively organized and used, would increase their
output even with the adoption of those changes
necessary to reduce their erosion losses. Frequently,
lack of knowledge was responsible for part of this
problem. In other cases their uncertainty about the
future prevented the use of their land, buildings,
machinery, livestock and financial resources that
would have given them a larger average annual in-
come in the long run.

Most farmers naturally expect their farming ef-
forts each year to yield them both an immediate
and, what they consider, a satisfactory income.
Unless they have other sources of income, their
operations must be planned to accomplish this.
Most farmers are not inclined to use precise eco-
nomic calculations or to weigh in detail the alterna-
tives open to them when they make managerial de-
cisions. Furthermore, the information they need to
do this is not always available. This is particularly
true with respect to the costs and returns to spe-
cific erosion-control practices. Recognizing this,
much effort has been made during the last 25 years
or more by the farm magazines, the agricultural
colleges and various governmental agencies to
demonstrate and to convince farmers that “soil con-
servation pays.” These efforts have not always
produced the results desired. The physical situation
on the demonstration farm may be representative




of that for many farms in a large area, but condi-
tions of tenure, managerial ability, capital position,
and other factors which contribute to the financial
success of the operator and the demonstration farm
may be quite different on other farms.

In periods such as the present, when farm in-
comes are under pressure, farmers as a group are
less ready to make investments of any kind in
which there is much uncertainty present, even
though there may be some promise of financial re-
ward. Thus, while the farmers interviewed may not
have fully appreciated the longer-term economic
implications of erosion losses of 20 tons per acre
as against 10 tons per acre, or 5 tons per acre, they
were concerned with the cost and immediate income
implications of the various control measures recom-
mended in the two farm plans presented to them.
In 1957, slightly more than half of the farmers
objected to one or more recommended practices be-
cause they feared that to adopt it would jeopardize
their income, and they were not in position to take
a loss of income then even though it might be re-
covered at a later date.

Farmers who examined both of the plans pre-
pared for their farms quickly discovered that there
was often little choice between the two with respect
to the effect of the plans on immediate net income.
The plan which emphasized mechanical measures
depended to a large extent upon the installation of
terraces to reduce the level of soil losses. While both
technical and financial assistance would have been
available to farmers if they had wished to build a
system of terraces, many farmers said that they
would be unable to finance the work with the funds
they had available. Although credit was available
to most operators to cover the costs of erosion-
control practices, they were reluctant to use it in
this way.

Some farmers said they could not consider any
investments of their own funds because of demands
on their present incomes for living expenses, operat-
ing expenses and debt repayment. If funds remained
after meeting these claims, they said they would
congsider using them to install erosion-control prac-
tices. Even then, erosion-control practices were
rated relatively low compared with other invest-
ment possibilities in the farm business.

Farmers had various reasons for giving erosion-
control measures this low priority. They were pessi-
mistic as to the effect that such investments would
have upon their immediate incomes. They also had
noted that land prices in the area failed to reflect
all the consequences of previous erosion. Changes
observed in the estimated value of a group of the
sample farms in the area over a 10-year period ap-
peared to have no relation to either the amount
of erosion taking place on the farm or the changes
in the rate of loss which had occurred during the
period.

Farmers also objected to the alternative erosion-
control plan which eliminated the use of terraces
but substituted a crop rotation high in forage crops
and low in corn acreage. Such a cropping system,
they said, would greatly reduce their immediate
income. Unless they increased the number of rough-

age-consuming livestock, many of these farmers
would have had no way to convert the increased
quantities of forage into a marketable product.
Many of them also objected to expansion of such
a livestock enterprise on their farms. Some were
unable to finance the purchase of the necessary
livestock. Others felt that the purchase price for
this type of livestock was too high or that the ele-
ment of risk was too great. Still others disliked
this type of farming, and in some instances, the
farm operator had no, or only limited, experience
with such enterprises.

Rental Arrangements

Farm tenants also foresaw difficulties in addition
to those already mentioned if they were to attempt
to apply some of the recommended practices. In
several instances the difficulties had arisen already.
Many of the owners of tenant-operated farms
showed no more concern about the erosion situation
on their farms than did their tenants. They also
had the same misinformation about the different
practices designed to reduce soil losses. Under
these conditions few tenants would find it easy to
carry out the measures required on their farm to
bring soil losses down to the public standard. In
fact, some tenants had even been forbidden to farm
with the contour because of the fear that weeds
could not be properly controlled.

There also were tenants who did not cooperate
with landlords who desired to bring about a more
effective control of erosion through a change in
farming practices.

Tenants and landlords face a particularly diffi-
cult problem with respect to the construction of a
system of terraces, a project which has property-
right implications similar to the construction of
buildings, fences or drainage systems. Logically,
the initial investment should be the responsibility
of the landlord. If he does not make the investment,
few tenants are likely to do so. Their usual short-
term interest in the farm will not generally justify
it, particularly if there is no provision in the lease
to compensate the tenant in some manner if he
leaves, or must give up the farm. No leases with
such provisions were found on the farms studied.

Changes in rotations and the accompanying
changes required in the livestock enterprise would
be particularly difficult on tenant-operated farms
without a change in the lease on those farms where
a crop-share lease, the most common type of lease,
is used. Here again, custom and inertia make such
changes difficult.

Even if the difficulties could be ironed out, land-
lords and tenants often expressed the doubt that
a level of income satisfactory to both of them could
be produced on the farm if the recommended prac-
tices were adopted. In many of the instances in
which an elderly landlord was involved, the farm
was his or her only source of income and provided
a comparatively small income at that. The prospect
for the investment of the additional capital, which
these farms would require if an erosion-control
plan were to be successful, was not good.
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Field Layout

Both contouring and terracing often require the
relocation of fences and changes in the size and
shape of fields if the practices are to be most ef-
fective and if difficulties such as numerous short,
point rows are to be kept to a minimum. Even so,
changes in slopes make it impossible to maintain a
constant width throughout any cropping strip.
This and the extra trouble and expense caused by
the necessity ot relocating fences prevent many
farm operators from using the practices. In some
instances the location of roads and gullies would
complicate matters and make it difficult to change
existing field layouts to achieve fields of a size and
shape that would permit ease and efficiency in the
use of machinery.

REMEDIAL APPROACHES TO SOIL EROSIOCN CONTROL

A variety of obstacles stand in the way of further
progress in the reduction of soil erosion in western
TIowa. (The major obstacles which have just been
enumerated have been tested and found to be valid.)
Further analysis of these obstacles, in turn, often
reveals additional difficulties. What people think
and why they accept certain beliefs is important
even if their attitudes or beliefs are of questionable
rationality or do not agree with what is thought
to be the true state of affairs. But, before anyone
can expect to deal effectively with these resistances
to the further control of soil erosion, he should be
aware of these things so that he can react to them
with full knowledge of the difficulties and not on
the basis of faulty assumptions.

The positive side of the situation in western Iowa
has been neglected up to this point, but there also
were farms in the area on which the operators had
been successful in reducing erosion losses to more
acceptable levels. The favorable experiences of these
operators have suggested some of the remedial mea-
sures which follow. Others are suggested because
they seem to offer the logical solution to the partic-
ular problem. Not all are new, but some have not
been widely used.

Identifying Public and Private Interests

More serious than the mechanical and physical
difficulties associated with farming with the con-
tour of the land or with the installation of terraces,
which are definite obstacles to be overcome, are
the obstacles which have economic roots. These
arise from the fact that the farm operator (and
often, on rented farms, the landlord as well) is
(1) largely unaware of or unconcerned about the
rate of soil loss taking place, (2) unaware or unin-
formed of the cost of alternative techniques for re-
ducing losses or (3) aware of the problem but under
pressure to maintain his income at all costs.

These are some of the sources of difficulty in
achieving greater control of soil erosion. These sit-
uations lie largely within the scope of human re-
lations and economics. What can be done to over-
come them?

Numerous suggestions can be made as to means
which might be used. Not all of them will be suc-
cessful but they can be tested only by actually try-
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ing them. Some remedies depend largely upon ar-
rangements which must be worked out by the
farm operator himself. Others require joint efforts
of tenant and landlord or the cooperative efforts of
neighbors. Still others require the use of govern-
mental powers—those of spending, taxing and
policing.

The federal, state and local governments already
are using, with varying degrees of intensity and
success, some of their powers in an effort to over-
come these difficulties. These efforts can be made
more effective with a clearer knowledge of what
the significant obstacles are. Further, public
agencies have not begun to exhaust all the possibil-
itles of integrating their efforts between agencies
or with the efforts of farmers, nor are they em-
powered to take some of the action that may at
times be required. The legislative and judicial
bodies, as well as the administrative agencies, have
roles to play to facilitate private efforts.

Some preliminary guidance can be gained by se-
lecting the means which can be tried if agreement
can be reached upon (1) the goals sought and (2)
the division of responsibility for initiating and fi-
nancing the efforts made. It is upon these points
that some of the present difficulty rests. It must be
recognized that these are matters which call pri-
marily for political decisions based on the logic of
economics. Economics provide a procedure for ana-
lyzing the situations requiring a decision. Some
decisions, however, must be made which take in-
to account factors and values other than the max-
imization of profit.

Sufficient recognition of a public interest in the
control of erosion on privately owned land exists
to justify public expenditures. Such expenditures
have been made for educational efforts, technical
assistance to farmers without cost and the sharing
of costs on certain measures designed to reduce ero-
sion. The extent to which such investments can be
justified as in the public interest has never been
established in a forthright manner. Federal
agencies requesting funds to finance such efforts
have often found their requests trimmed before
they reached the Congress, and the Congress itself
has frequently appropriated less than the requested
amounts. Funds provided by state legislative bodies
have been exceedingly limited.

In practice there have been, and continue to be,
annual budgetary limits to the amount of soil ero-
sion control that the federal and state governments
will support. This ultimately sets a level on physical
accomplishments. The size of appropriations us-
ually is determined more as the result of intuitive
judgments as to what is desirable, by political con-
siderations and by the competition for public funds
for other purposes. This happens in part because
sufficient study has not been undertaken to deter-
mine the implications of various levels of soil ero-
sion on the nation’s requirements for agricultural
production in the future, taking into account the
dynamics of the technology of agriculture and the
possibilities for meeting future requirements with
alternative means.

No statement of objectives of erosion-control




in quantitative or even relative terms can be
found in federal legislation. Public Law 46 of
April 27, 1935, the Soil Conservation Service en-
abling act, declares that it is the policy of Congress
“to provide permanently for the control and pre-
vention of soil erosion.” It does not indicate, how-
ever, the desirable degree of control or the basis
for determining this. Public Law 461 of Feb. 29,
1936, the Soil Conservation and Domestic Allotment
Act, cites as objectives, among other things, the
“preservation and improvement of soil fertility,
promotion of economic use and conservation of land
(and) diminution of exploitation and wasteful and
unscientific use of national soil resources.” Such a
statement provides no guidance for determining
either where private responsibility ends and public
respongsibility begins or where the ultimate limits
to public responsibility are.

The Soil Conservation Service in cooperation with
state and federal agricultural research agencies has
developed the previously mentioned “maximum per-
missible soil loss” concept. Its field personnel use
this as an objective to guide their planning of ero-
sion-control measures. The soil type, depth of the
topsoil and the type of material beneath the surface
of the soil, together with other factors which de-
termine the rate of soil formation, are all taken in-
to account. By implication, this level of erosion con-
trol is the level dictated by the public interest, al-
though only physical factors have been considered
in its determination.

This goal excludes any consideration of the cost
to either the farmer or the public of achieving a
loss of no more than 5 tons of soil per acre annually.
Neither are there explicit calculations of the bene-
fits expected. There simply is an unspoken assump-
tion that the benefits will be greater than the costs
at this level of erosion control. There usually is a
considerable public interest and benefit to be de-
rived from some degree of erosion control, but the
optimum degree of control may very well be dif-
ferent from this purely physical goal. An economic
analysis built on the physical analysis is necessary
to determine what the optimum is. Such an analysis
will consider offsite damages and benefits and the
cost, in terms of other inputs, of obtaining pro-
ducts of a given quantity and quality in the future
if existing soil resources are allowed to deteriorate.
To make such calculations, one must take into ac-
count the extent to which the quantity of products
consumed at some future period would decrease
if prices increased, as well as changes in technology
and changes in the price relationships of the other
resources which would probably be substituted to
some degree for soil. Allowances must be made for
the uncertainties involved in these estimates, but
an analysis would not be impossible.

Even though the 5-ton soil loss goal was accepted
without question initially in the studies reported
here, the goal itself cannot be overlooked as a pos-
sible source of difficulty. Perhaps it is more im-
portant to determine whether, or how, the re-
sponsibility for meeting the costs associated with
attempts to attain a given goal is to be shared.
This is the critical question. The goal should dis-

tinguish between what the public has a right to
expect will be accomplished by land owners and
farm operators themselves and what portion of
the job must be publicly financed.

There are a number of reasons why public and
private interests in erosion control do not always
coincide. There also are valid reasons why the
level of erosion control that can be profitably un-
dertaken on one farm may be quite different from
that on another. Many of these reasons either have
been illustrated specifically, or implied, in the fore-
going description of the obstacle situations. Granted
that many farmers may not now be doing all that
is to their advantage to do, it may not be realistic
to expect that a reduction of soil losses even to
the level of 10 tons per acre, much less 5 tons, can
be accomplished on some farms without a consider-
able amount of public effort and assistance. It is
important for this reason alone to determine
whether the 5-ton level is really the appropriate
public goal for this area. Further research on this
matter is now under way in a joint project of the
U. S. Department of Agriculture and the Iowa Ag-
ricultural and Home Economics Experiment Sta-
tion.

One of the difficulties of the present situation is
the apparent disregard for the distinction between
private and public interest. In “selling” erosion-
control measures to farmers with the slogan,
“conservation pays,” it is implied that a full pro-
gram of measures will be profitable for the individ-
ual farmer when this may not always be true.

Farm plans which are drawn up to accomplish
the 5-ton level of control do not spell out the areas
of individual and public responsibility. It is true, of
course, that a technician of the Soil Conservation
Service may be available to give, at no cost, certain
technical assistance and advice to the farmer in
establishing the recommended practices. Further,
the participating farmer can take advantage of
cost-sharing arrangements—the payments available
through the Agricultural Conservation Program
Service of the U. S. Department of Agriculture.
But these payments often are considered to be only
an incentive to stimulate farmers to adopt practices
such as contouring or the use of fertilizers. Once
farmers’ initial reluctance to use the practice has
been overcome, they usually can be expected to con-
tinue it without further financial incentive if it is
profitable. Sharing a cost such as that involved in
the construction of terraces is, in part, a different
matter. Some initial inducement again may be
necessary here, but cost sharing may also be a re-
cognition of a public interest in the practice which
exceeds the private interest.

The formula used for determining the share of
these costs to be borne by the farmer and by the
federal government is an arbitrary one. The divi-
sion of costs does not necessarily reflect the por-
tion of the total investment which is rightly a pub-
lic responsibility. Such a share might be less; it
might be more. One might also question whether
the public benefit is always such that the federal
government is the appropriate unit of government
to bear the cost, particularly if the major bene-
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ficiaries are largely within the same watershed.

The lack of a clear policy with respect to the
division of financial responsibility for different
levels of erosion-control means, in practice, that
the desired erosion-control practices will not be
applied if a farmer is expected to bear the cost of
carrying land-management practices beyond the
point where he could be reasonably expected to
benefit from them. On the other hand, if the pub-
lic is too liberal in the assistence it extends and the
responsibility it assumes, when such assistance is
not the crucial factor in bringing about the desired
changes, this represents an inefficient use of public
funds. Some of the present difficulties can be traced
to the inadequate attention that has been given to
these matters.

The technician who draws up the farm plan and
works with the farmer surely appreciates that,
no matter how effective the plan may be in its
conception for controlling erosion, it is of little
value unless it gains the farmer’s acceptance. The
technician faces the problem of compromising what
he feels to be a technically complete and effective
set of recommendations for something much less
perfect in its ability to accomplish the desired level
of erosion control. He and the farm operator may
consider how the plan can be adopted to the farm
operator’s circumstances, but neither he nor the
farm operator have accurate information to guide
them in determining how much of the recommended
plan would be economically feasible for the farmer.
The ideal physical plan may in large measure be
unacceptable to the farmer.

It is interesting to note in this connection that
the 46 farms with complete Soil Conservation Serv-
ice farm plans in 1957 had an average rate of soil
loss of 10.3 tons. Although this was less than the
average soil loss of 16.5 tons on the farms with-
out a plan, it still exceeded the 5-ton-loss goal.
Farms on which plans had only recently been com-
pleted showed an average annual loss of 14.7 tons
per acre. Given more time the soil losses on the
farms of these cooperating farmers may be further
reduced, but under the present circumstances it
seems unlikely that they will reach the 5-ton level.

Some of the frustration which the soil conser-
vationist undoubtedly faces, if he must attempt a
compromise between the ideal agronomic and en-
gineering plan and the plan which has the best
chance of adoption, might be avoided if the unique
features of the particular farm being planned were
recognized. The farm business of one farm family
can differ from that of neighboring farms in var-
ious respects even though soils, topography, cli-
mate, etc. are nearly identical. Those practices
which are not financially attractive for one farm
operator may be quite profitable on another farm.
It might be a different matter if the operator were
able to add more land to his farm, if he had more
working capital or if certain changes were made
in the lease in the case of a tenant-operated farm,
ete.

The technician could provide a useful service to
the farmer if he were able to indicate those por-
tions of the plan that would be profitable under
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the operator’s present circumstances and those
which would require certain changes in his farm
business before they would pay. Possibly some prac-
tices then would remain which, while desirable
from a public point of view, would be unprofitable
for the operator to undertake without outside finan-
cial assistance. The farmer then could be encour-
aged to carry out those parts of the plan that lay
within his capabilities and be directed to the ap-
propriate places for any assistance he might re-
quire to make the necessary changes in the organ-
ization of his business.

The farm planner may not have the training to
permit him to make the economic analysis that has
been implied here. It would be most helpful, how-
ever, if such an analysis were available, not only
when the plan is presented to the farmer, but al-
so at the time when the various agronomic and
engineering features of the plan are considered.

Public funds which may be spent on private lands
for the control of soil erosion are extremely limited
in view of the funds which could be spent to an
advantage in this way. To make the most of them,
it is important that these funds are not substituted
for private funds—either those of individual land-
owners and operators or those of several land-
owners with a joint interest in the benefits ac-
cruing from work done in a small watershed.

Private responsibility can, to a point, be equated
with private profitability. It must be recognized,
however, that there may be situations in which
public activity of some sort is necessary to remove
conditions that make certain erosion-control mea-
sures financially unattractive to farmers. However,
the longer run benefits from additional protective
measures which are progressively more costly and
vield smaller and smaller immediate and on-site
benefits are properly the area of investment for
public funds.

The exact limit of each level of responsibility
can be defined as the point at which the expendi-
ture of an additional dollar for erosion control
would yield an additional benefit of at least $1 for
the person, the group or the public making the in-
vestment but where, if an additional expenditure
were made, the returns would be less than the in-
vestment. This guide can be followed to indicate
the cut-off point for public investment in erosion-
control activities by limiting further investment
at a given site when there are other sites which
would produce a larger public benefit for the same
investment of funds. This is not the usual practice,
however, but the marginal investment at a site
should never exceed the marginal benefits.

The owner of land on which erosion is taking
place will ordinarily receive the greatest immediate
benefit from the first efforts that are made to re-
duce the loss of soil. If he is fully aware of the
erosion losses and their significance to his farming
operations, he can be looked to primarily to safe-
guard his own property. But he may find it possible
to protect his own interests without taking the
measures which would reduce off-site damages or
would provide benefits realizable only at a time be-
yond the interests of the farm owner or operator.




These benefits would justify investments only on
the part of the beneficiaries. Sometimes these per-
sons can be identified easily, and it is fairly easy to
negotiate the sharing of costs among them. In
other instances these things can be done only with
great difficulty. Where this is the situation, the
unit of government with jurisdiction which most
nearly corresponds with the affected geographic
area should be the general sponsor of the required
measures. It might act only as an agent for a small
number of readily identifiable beneficiaries and
assess them the costs in proportion to the benefits
received, after the manner of drainage districts.

Determining the appropriate division of responsi-
bility, or the extent of the federal government’s
final responsibility in these matters is not simple.
Nevertheless, the economic logic of this division
of responsibility is helpful in explaining some of our
present difficulties, and it can serve as a guide in
attempting to overcome them.

Improving Knowledge of Soil Erosion
and Its Consequences

Soil losses on 33 farms in the sample studied
averaged nearly 19 tons per acre in 1957, but the
operators on these farms rejected the erosion-
control plans laid before them largely on the
grounds that they preferred to continue farming
in their established manner. On 47 farms, soil
losses averaged nearly 17 tons per acre. Yet, when
asked why they objected to the proposed erosion-
control measures, the operators said they could
see no need for them. As indicated earlier, some
farm operators and landlords had entirely erroneous
conceptions about the effects of particular prac-
tices. Unless the farm operators and landowners
on these farms, more than 57 percent of the sample,
can be convinced that the rate of soil loss from
their farms is great enough to reduce their in-
comes and that the recommended practices are
effective and desirable, little or no additional pro-
gress can be expected.

Why is it possible after more than 20 years of
efforts emphasizing the need to reduce soil losses
to find situations of this sort on such a large pro-
portion of a random sample of farms? Have the
efforts to provide information been adequate for
the job? Have the assumptions upon which such
efforts have been based been correct? Has the
necessary research support been available and has
it been used ? Have the educational efforts taken in-
to account the social and economic circumstances
in the area? Have farmers had a need for informa-
tion or assistance of a kind that has not been avail-
able? Should more attention be given to increasing
the appreciation and understanding of the problem
among persons other than farmers in the farm
community ? Has too much reliance been placed
upon the educational process? Most of these ques-
tions and others cannot be answered now but should
be seriously considered by anyone concerned with
the problem of erosion control.

There is no guarantee, of course, that there
would not be other obstacles even if the effort to
create increased awareness of the erosion problem

among these farmers and landowners were suc-
cessful. However, the problem would be at least a
step closer to eventual solution. If education is not
enough to accomplish this, other measures may
have to be used. Farm operators and farm landlords
need a greater awareness of the seriousness, to
them and to the public, of high levels of soil loss.
Their knowledge of the economics of erosion and
its control, some of which is still unknown, can be
increased and their misconceptions corrected. But
is it sufficient just to develop and make this infor-
mation available to them? Can they be expected to
take action voluntarily if they have previously been
unmoved ? Or must the information be coupled with
a strong effort to persuade and convince them to
accept it ?

“Pressure tactics” often backfire and create in-
creased resistance to change. Nevertheless, a less
passive means seem to be required for dealing with
those people who have never been very responsive
to changes of any kind, for a public interest also
is involved here. To the extent that public and pri-
vate interests coincide, the public has a right to
expect that the individual will do everything that
is at least in his best interest to do.

It is possible to make reasonably reliable estimates
of the current rate of soil loss on farms at a rela-
tively small cost as was done in the studies reported
here. These estimates might be used as a device to
create an awareness of a problem where farm
operators and owners appear to have no concern.
The governing board of a soil conservation dis-
trict might consider making a survey of all farms
in a community or even a sample such as was used
in the “National Inventory of Soil and Water Con-
servation Needs.” Without specifying individual
farms, they could make the average loss rate for
the farms known to all residents of the area and
perhaps contrast it with loss rates elsewhere. This
might be followed up with a visit to each farm
operator and landlord so that each could see where
he stood with respect to other farms in the area.
An estimate of the cost of this rate of loss not only
to the operators and the landlords but also to the
whole community would give an added measure of
effectiveness to this technique.

To accomplish the job which remains to be done,
the entire farm community, business and profes-
sional people as well as farm operators and owners,
must be reached. All should be made more con-
scious of the problem, its causes and possible
remedies, and the desirability of making the neces-
sary changes.

New attitudes can be engendered. New skills can
be learned. The farm community can do much to
bring these things about if its members recognize
and attempt to overcome the conditions which now
make such changes difficult. They too can be made
more aware of their stake in the problem and, if
they are helped, to see the role they may play solv-
ing this problem. There are many opportunities for
them to help by merely acting in their own capac-
ities. Without overt pressure, many farmers can
undoubtedly be moved to take action in response
to community opinion.
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While the community as a whole can assist in
increasing farmers’ awareness of the need for ero-
sion-control, it may also assist—perhaps even more
effectively—in breaking down customary ways of
handling certain situations. Furthermore, it could
help to establish new patterns under which erosion-
control measures would be easier to adopt. Lawyers,
bankers, real estate brokers, county government
officials and others indirectly related to farming
have much to offer. Their opportunity arises any
time a farm operator, owner or prospective farm
purchaser seeks their advice or assistance in draw-
ing up a lease or a will, in borrowing money, in buy-
ing or selling a farm, in working out retirement
plans or in filing an income tax return. But these
persons must first have an understanding of the
problems involved as well as the knowledge of how
they can help.

Soil conservation district commissioners might
wish to make greater and more extended use of this
technique. With the assistance of the county ex-
tension director, representatives of the Soil Conser-
vation Service, the Agricultural Stabilization and
Conservation Committee, commercial and civic clubs
and other interested agencies, it would be possible
to plan and hold meetings at which the basic prob-
lems could be outlined to the business and profes-
sional people of the community and their coopera-
tion solicited. A successful effort of this sort could
uncover a number of ways of solving problems
that currently face farmers who are attempting,
or should be attempting, to apply certain erosion-
control measures.

It would be less than honest not to recognize
that obstacles have been created by some of the
people in the educational and governmental agencies
which have been attempting to advance the con-
trol of soil erosion. Although perhaps well-mean-
ing, there has been friction between the personnel
of various agencies doing parts of the over-all job.
The failure to work in more close cooperation with
each other and the mutual distrust and rivalry
sometimes found have limited the progress that
might have been made against the difficulties con-
fronting farmers. These problems call for a variety
of approaches. Actually the differences in the ap-
proaches and philosophies of the public agencies
might well be an asset rather than a source of
friction. The opportunities for coordinated and com-
plementary activities, such as the meeting sug-
gested above, are great. Petty opposition and need-
less competition only hinder the over-all effort.

Overcoming Income Difficulties

Some farm operators and farm landlords objected
to the recommended erosion-control measures be-
cause they anticipated a loss of income as a result.
Undoubtedly, these judgements often were correct.
This difficulty, however, could have been overcome
if additional investments had been made—perhaps
in livestock or fertilizers—or if the resources they
were then using had been reorganized and used in
a more efficient manner. Others, particularly land-
lords as a group, were clearly misinformed or with-
out information as to the actual costs involved and
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the returns that might be expected to result from
the use of the practices. Half of the landlords said
that they would have to borrow funds if they were
to install the recommended practices. And about
half of these landlords indicated that they would
not contract debt for this purpose.

Judging from the interviews with the landlords,
much of the current educational program is miss-
ing them. Many are women who have little knowl-
edge of the condition of their farms. Typically,
they view any new capital outlay for improvements,
no matter how profitable they might be, as a threat
to their immediate economic security. (There are
also male landlords in this category.) Many of these
women, even the widows of former farm operators,
have had little or no experience with farm manage-
ment matters. The benefits to be gained from ero-
sion-control practices still must be demonstrated to
them.

An opportunity exists to provide both farm
operators and landlords with information pertain-
ing to the profitability of erosion-control practices.
This material should be prepared keeping in mind
the handicaps which these people may be facing
in their operations and should suggest methods of
overcoming these handicaps. One of the most ef-
fective current techniques is that of assisting
farmers to plan their business enterprises. The
farm management program of the Cooperative Ex-
tension Service gives this kind of assistance to farm
operators, but it reaches only a small number of
the farmers in the state. The farm plans prepared
by the Soil Conservation Service technicians are
somewhat different in that they are largely physi-
cally orientated. Both procedures have assisted
in bringing about a reduction in soil losses. Im-
provements can still be made in both planning pro-
cedures, however, particularly if they are joined.

Farm planners need to consider economic as well
as physical factors. The planning procedure should
be flexible enough to accommodate changes in eco-
nomic circumstances. Most conservation farm plans
do not yet meet these requirements.

The techniques for controlling soil loss and the
applicability of various practices are changed from
time to time as research efforts bring new informa-
tion to light. The farm plans prepared in 1949 for
use in making the studies summarized here were
partially obsolete by 1957 and required certain
changes. If these plans were outdated, there can be
little doubt that plans which had been drawn up
for other farms in the area at earlier times were
similarly out of date. With limited resources avail-
able from the Soil Conservation Service, the soil
conservation districts have apparently chosen to
extend their efforts to additional farms rather
than to follow up those previously planned to make
any changes that might be necessary. Changes in
prices, changes in owners and operators, changes in
planning horizons of operators and changes in other
technology are all factors which require frequent
revision in farm plans. No plan can be drawn up
on a “once-and-for-all” basis. If no effort is made
to keep the plan current, it can accomplish only
part of the over-all job.




Comprehensive erosion-control plans, which could
be revised without great difficulty, could be pre-
pared by farm planners with the aid of electronic
computers. The mechanics of planning would be
changed, but the basic information about the farm
business would still be obtained by the planner
who has been assisting the farmer. These data
should include the resources available, the oper-
ator’s estimates of costs and prices, estimates of
the productivity of the resources and the farmer’s
preferences. This information in turn could be tabu-
lated in a standardized form and submitted to a
central location for development into a farm plan.
An operation of this type could be administered in
much the same way as the soil testing service.

The solution or farm plan developed by this
means would “specify” the amount and use of all
resources in the farm business and give an esti-
mate of net farm income. Alternative plans for the
same resources which would result in slightly lower
farm incomes, but which might be more acceptable
to farm operators could also be developed. These
plans then would be sent to the county agency
representative who had obtained the basic data
from the farmer. He could interpret the recom-
mendations to the farm operator.

Agency representatives could periodically check
with farm operators and owners to determine
whether the farm plans were still acceptable. If
a plan no longer fitted a particular farm situation,
it and the data on the changes could be submitted
to the computing center for revision. The revision
could be easily and inexpensively made if the pre-
vious plan was still on file. The low cost and speed
with which computers can process large volumes
of data would result in the preparation and revision
of more comprehensive plans. This could be done
at a lower cost per plan than with the present pro-
cedure. The data on costs and returns which this
procedure would require is also needed for farm
planning as it is now done.

Perhaps the greatest advantage of this technique
in planning lies in the fact that economic consider-
ations could be taken into account in a much more
effective way than is now possible. A farm plan
that is nothing more than an agronomic and en-
gineering prescription for reducing soil losses may
be acceptable with only minor reservations or
changes to a farmer with a relatively small ero-
sion problem. The Napier silt loam soils, with slopes
ranging between 0 and 5 percent, offer a wide
range of combinations of practices which make
it possible to increase the income from crops and
simultaneously to reduce soil losses to 5 tons. The
real problem comes with farmers who have a major
portion of their cropland on the steeper slopes of
the Ida and Monona soils. Here it is difficult, if not
impossible, for a farm operator to maximize his
immediate income from crops and still reduce soil
losses to a 5-ton level. Here is an instance where
public agencies will undoubtedly have to make some
type of investment if soil losses are to be brought
down to that level.

It can be argued, and cost and return calcula-
tions based on experimental results bear it out,

that, on eroded slopes of Ida silt loam with slopes
in excess of 12 percent, a farm operator cannot
stay in business unless he makes an effort to con-
trol erosion. He can expect to see enough of an in-
crease in yields from such an effort not only to pay
for the practices but also to turn a loss into a net
gain.

This is best illustrated in table 1. The study from
which the data in the table are taken is based up-
on a hypothetical farm situation. A farm of 120
acres was used. It has but one soil: an eroded Ida
silt loam. It has no slopes less than 12 percent, but
some are as great as 20 percent. Given such a situa-
tion, what happens to (1) the rate of soil loss and
(2) the income from crop production with various
changes?

Columns A through F represent the different
crop rotations that might be followed. Rows 1
through 3 show the soil loss per acre expected from
each rotation, but with three different basic
methods of dealing with runoff and the loss of soil,
and under two different farming systems. The cash-
grain system assumes that all grain produced on
the farm is sold. The livestock system assumes
that the grain is fed to livestock. Rows 4 through
6 duplicate the different combinations shown in
the first three rows but present information as to
the total crop income for the farm under each
situation. Thus, both soil loss and annual crop in-

Table 1. Soil losses and net crop income on eroded Ida silt loam (12
to 20 percent slope) under different rotations, soil manage-

ment practices and farm manag t systems,
- Rotations"
(A) (B) © (D) (E) (F)

CCO CCO, CO.COMM CCOMM COMM COMMM
Soil losses, tons per acre

1. No practices
a. Cash crops.. 319.5 213.0 1065 95.8 63.9 42.6

b. Livestock .... 246.0 164.0 82.0 73.8 49.2 32.8
2. Terraces and
contouring
a. Cash crops.. 48.0 32.0 16.0 14.4 9.6 6.4
b. Livestock .... 36.9 24.6 12.3 111 7.4 4.9

3. Fertilizers,
terraces and

contouring
a. Cash crops.. 36.9 24.6 12.3 114 7.4 4.9
b. Livestock .... 258 17.2 8.6 7.7 5.2 3.4

Net crop income for 120 rotaiioifnr acres ($)°

4. No practices

a. Cash crops —1,244 —444 —492 —740 —1,007 —1,414
b. Livestock 82 824 —19 —191 —547 —961
5. Terraces and
contouring
a. Cash crops —1,007 —312 —180 —458 —681 —1,079
b. Livestock 420 1,172 347 222 —180 —594
6. Fertilizers,
terraces and
contouring
a. Cash crops 270 665 392 205 —110 —352

b. Livestock 1,041 1,264 800 821 357 74

“C, corn; O, oats; O, oats with sweet clover; M, meadow.

"The costs of practices have been depreciated over a 20-year period

with interest at 5 percent. A value of 63 cents per hour has been

placed upon the farm operator’s labor. Terraces have been installed
by the operator using a moldboard plow.

Source: Gordon A. Ball, Earl O. Heady and Ross V. Baumann. Economic
evaluation of use of soil conservation and improvement prac-
tices in western lowa. U. S, Dept. Agr. Tech. Bul. 1162. June
1957. Tables 6 and 14,
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come for one situation can be compared with soil
loss and income in any other of the situations
shown.

Twenty of the 36 combinations show a farm
business that is operating at a loss. If farm oper-
ators were fully aware of this, these combinations
of enterprises, rotations and poor farming practices
would less likely be followed. The income figure pre-
sented makes a wage allowance of 63 cents an hour
for the operator’s labor. Thus, what is shown, if it
is not a loss, would be available to the operator as
a return to his managerial ability or would allow
a higher return for his labor. The cash-grain sys-
tem which makes use of no practices would lose
money for the operator no matter which rotation
he selected. The loss would be minimized, however,
with a rotation which would produce an estimated
soil loss of 213 tons per acre annually, rotation B.

If mechanical practices were used without the
use of fertilizers (Row 5a), each of the rotations
on a cash-grain farm would result in a loss of
money for the operator. Rotation C would minimize
this loss, and it would also reduce soil losses dra-
matically from the situation in which no practices
were used. The soil loss would be about 16 tons per
acre. The use of fertilizers with these practices
makes rotation B the most profitable, but this ro-
tation would increase the soil loss rate to nearly
25 tons per acre. Only rotations E and F come close
to achieving, or actually achieve, the desired ero-
sion-control goal, and this is possible only with a
livestock system of farming and the use of ter-
races and contouring. The use of fertilizers is
necessary if a financial loss is to be avoided, but
the combination of these practices with this sys-
tem of farming will not produce a very attractive
income.

The cropland of a typical farm in western Iowa
would not be limited to the steep and severely
eroded Ida soils such as were assumed in this sit-
uation. In actual practice where such cropland is
found together with more productive cropland, the
income earned on the more productive cropland
would tend to offset the losses on the poorer soils.
Because of this, many farmers may not be fully
aware of the fact that they are losing money farm-
ing such eroded and low-yielding soils. Nor are they
likely to be aware that with the right combination
of mechanical practices, rotations and commercial
fertilizers, these losses not only could be eliminated
but crops on these soils could be made to produce
an income instead of a loss.?

The soil-loss section of table 1 shows quite clearly
why some farmers immediately indicate that they
could not accept the recommended rotations for

5 The cost and return data underlying the income figures for table 1
were built upon a set of assumptions which now tend to overestimate
the income and underestimate costs. They were based upon an average
of the prevailing prices and costs for the period 1948 through 1952
when these relationships were more favorable than they were in either
1957 or at present. Similarly, the cost of installing terraces varies
according to the method used, and for these purposes, the least ex-
pensive system was selected even though it would be more realistic to
substitute a more expensive system using a whirlwind terracer or bull-
dozer. The cost of the operator’s labor was included, however; the
charge for the investment was spread over a 20-year period at an
interest charge of 5 percent. No provision was made, however, for any
financial assistance that a farm operator would be eligible to receive
under the federal cost-sharing Agricultural Conservation Program
Service.
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their farms. First, it shows that both mechanical
and agronomic measures must be used to achieve
the 5-ton goal on the eroded Ida slopes. Without
the mechanical measures, this goal can be achieved
only if corn or other row crops are almost com-
pletely eliminated from the rotation. Even when
mechanical measures are used, a drastic reduction
is required in the percentage of rotation land de-
voted to corn.

The situation is almost identical on the eroded
Monona slopes of similar gradient, although these
data are not shown in the table. Only on the slopes
of the Monona soils that are less severely eroded
and are no steeper than 8 percent can the 5-ton
soil-loss goal be approached by using rotations
alone. Such rotations, like those on the steeper
slopes on which mechanical practices must also be
used, permit corn to be planted no more than 1 year
out of 4 on a cash-grain farm, or 2 years out of 5
on a livestock farm. However, a farmer willing to
use mechanical measures on these lesser slopes can
produce corn in a rotation with oats and sweet
clover 2 years out of every 3 and still keep his losses
to less than 5 tons.6

The economic well-being of the farmer comes in-
to conflict with the 5-ton soil-loss goal at this point.
The income figures in the second section of the
table dramatically highlight this. The combina-
tion of rotations and mechanical practices that
permits a farm operator to maximize his crop in-
come will not reduce soil losses to the desired 5-ton
level. Similarly, the rotations which enable him
to minimize his income losses do not minimize soil
losses.

Farm planning that takes into account the eco-
nomic as well as the agronomic and engineering as-
pects of erosion control is essential if greater pro-
gress in the reduction of soil losses is to be achieved.
Economic planning can call attention to opportun-
ities for gaining increased control over erosion with-
out impairing farm income. But the relation be-
tween these two goals is not always complementary.
Erosion cannot always be controlled without lower-
ing farm income. Where there are conflicts between
them, farm planning, as such, cannot eliminate the
conflict. But it will provide the basis for determin-
ing the level of erosion control for which the farm
operator or owner can reasonably be expected to
be responsible. Likewise, the point at which this
responsibility shifts outside the farm firm is simi-
larly defined.

In short, farm planning demonstrates the po-
tentials that can be developed from the existing re-
sources of a farm and what might be done if addi-
tional resources were available. It demonstrates
the results, both economic and agronomic, of altern-
ative courses of action. Thus, if a farm plan is
prepared, at least part of what may have been a
lack-of-information obstacle is overcome.

Complete farm planning, though, is not the en-
tire answer. Planning can make a big contribution,
but it needs to be followed with efforts to remove

6 A. Gordon Ball, Earl O. Heady and Ross V. Baumann. Economic
evaluation of use of soil conservation and improvement practices in
western lowa. U. S. Dept. Agr. Tech. Bul. 1162, June 1957. p, 19,
table 9.




those remaining obstacles that (1) prevent the
operator from achieving the potential specified in
the plan and (2) prevent the attainment of that
level of erosion control beyond the limits of private
profitability but desirable from a public point of
view.

Obtaining Additional Capital and Land

A thoughtful man usually asks, “What are the
alternatives?” when he is not in position to do
everything that promises to be rewarding. The
same course of action may look bright to him at
one time and dismal at another if there are changes
in the attractiveness of his alternatives. Farmers
in western Iowa were reluctant to borrow funds to
install erosion-control measures, and there is rea-
son to believe that, even if money were available,
other investment opportunities open to them would
absorb it first. The farm operators did not hesitate
to indicate what they would do with more capital
if it were available. They indicated that they would
buy more livestock, buy fertilizer or improve build-
ings. Only 3 percent of the operators gave terraces
a high investment priority. Grassed waterways
and gully control also were mentioned by only 2
and 3 percent of the operators, when interviewed in
different years, and then only after making invest-
ments elsewhere on the farm.

These responses are not surprising. The return
from an investment in erosion-control measures
in western Iowa is relatively low, at least during the
early years of the investment period. Funds can
often be absorbed elsewhere in the farm business
where they will yield a higher return. The purchase
of roughage-consuming livestock or commercial
fertilizer, however, can often make an indirect
contribution to erosion control. This is apparent
from the data shown in table 1.

Half of the landowners in 1957 indicated that
they would have to borrow funds to install the
recommended erosion-control practices. Of these,
half said that they would not borrow the funds,
for they preferred not to go into debt for more live-
stock, terraces or grassed waterways. Because
these studies have indicated that there is a tend-
ency for soil losses to decrease as the ability and
willingness of a farm operator to borrow funds for
erosion-control practices increase, information as to
what might be accomplished with the use of addi-
tional capital resources is a crucial matter.

A farm plan in which both farm enterprises and
erosion losses are considered might have indirect
effects here. With an indication of the changes in
income which could be expected from various in-
vestments—information which a complete farm
plan would provide—farm operators might be more
willing to borrow the funds. Banks and other lend-
ing institutions might, with greater confidence,
become more aggressive in seeking to make such
loans. Efforts should be increased to extend such
cost and return information to the persons who
could use it.

Farm operators interviewed in the studies said
that they could undertake to do more if the cost
of erosion-control practices were spread over long

periods of time, in the same manner as the returns
to the practices frequently are. Actually, it is pos-
sible to spread many of the indirect costs—for in-
stance, those associated with converting to a live-
stock system of farming—over a period of time.
Ball, Heady and Baumann indicate in their study
that the greatest need for additional capital would
not be during the first year the plan was put into
operation but somewhere between the fifth and
tenth year of operation. Capital outlays would be
required every year over a period of years, how-
ever, and the total investment would be large.”

Farmers who cannot obtain suitable credit on
reasonable terms from other sources may obtain
the necessary credit through either of two pro-
grams of the Farmers Home Administration: farm
ownership loans and loans to install soil and water
conservation measures.

The farm ownership loan program provides cred-
it for farm enlargement and development up to
90 percent of the value of the borrower’s farm.
Loans for soil and water conservation are available
to farmers or groups of farmers to pay the cash
cost of projects related to soil conservation, water
development and its conservation and use, and
drainage. These funds come almost entirely from
private lenders, but the loans are insured by the
federal government.

Credit for the soil and water conservation loans
has been available to Iowa farmers since 1954. In
the 6-year period ending June 30, 1960, 103 bor-
rowers in the state had used it, borrowing a total of
$379,266. However, of this total, only 16 percent
was borrowed for erosion-control measures; 64 per-
cent went into drainage projects. These statistics
suggest that the credit problem, if a valid obstacle,
now may be mainly a lack of knowledge of the
credit facilities available, or an aversion to using
credit for purposes such as erosion-control mea-
sures. Perhaps, too, the authority to make loans
under this legislation could be expanded to include
as a purpose the purchase of livestock and the mak-
ing of similar investments indirectly related to
the adoption of a conservation farm plan.

It is difficult for both owner-operators and
tenants on farms of less than 120 acres to consider
the adoption of erosion-control plans unless they
have an above-average investment in dairy cattle,
feeder cattle or some similarly intensive and spec-
ialized enterprise. Such enterprises are not within
the means of all farmers, however. Intensive live-
stock enterprises require additional capital re-
sources and managerial gkill, and some involve
greater risk than does a cash-grain system of farm-
ing. Furthermore, such small farms on the rental
market are unlikely to attract tenants with these
skills or resources, and the tenants found on such
farms are often there only until they can find
larger farms.

Consolidation of these smaller farm units
through purchase is occurring and appears to be
the most promising long-run solution, but this is
something which will not necessarily take place at
a rapid enough rate if left only to the vagaries of

7 Ibid., p. 59.
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the market. Nearly all the owners of the small
farms in the study either held them in a life estate
or would not consider selling them because they
knew of no other investment better suited to their
purposes. Consolidation of some units through
field renting is taking place but is not always a
satisfactory solution because of the uncertainty of
long-term control over these tracts by the operator.
Moreover, some of the small units are not conven-
ient enough to the farms of those who desire to
rent additional land.

In not too many years, since the average rate
of farm ownership turnover in the area is 14 years,
most of these small farms will have passed to other
owners. Thought might well be given to the pos-
sibility of direct action to assure that the new
owners create larger, more efficient units from
these suboptimum units. Means by which this
might be accomplished can only be suggested. They
might follow the general pattern of that used in
Sweden to deal with a similar problem of farm
units of uneconomic size. There, in return for in-
come subsidies, the farm owner agrees to give the
government an option to purchase his property at
such time as he himself no longer wishes to operate
it, unless it is purchased for incorporation into
another farm unit which would result in a farm
of optimum size. Any purchase of land by the
government, however, is made with the intent
only to resell it to individual operators as soon as
an opportunity arises to enlarge another small
unit.

The problem of the undersized farm would not
be so difficult if more capital were available and
operators had the skill to develop intensive live-
stock enterprises instead of intensive crop enter-
prises. This places the solution of the problem back
in the discussion of means to overcome capital
limitations and managerial deficiencies. Similarly,
if the operator were less dependent upon the farm
to provide an outlet for his own labor, the problem
would be less difficult. Semiretired farm operators
in some instances welcomed an opportunity to re-
duce their hours of field labor and found that live-
stock and forage enterprises were sufficient to pro-
vide for their income needs. Likewise, farm opera-
tors with more than just occasional off-farm em-
ployment were under less pressure to plant every
possible acre in the farm to corn than were the
operators with growing family responsibilities and
with large debt payments to meet. Consequently,
many erosion problems could be solved either if
the size of the farm business were enlarged by add-
ing more land or more livestock or if regular off-
farm work were available for underemployed farm
operators.

REFLECTING SUSTAINED PRODUCTIVITY IN LAND PRICES

Although no farm operator specifically said that
he had paid too much for the purchase or for the
rent of the land he farmed to permit him to fol-
low a less intensive cropping system, this was un-
deniably the situation on a number of farms. Con-
sider, for instance, the relationship between prices
farmers pay and the prices they receive.
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Between 1941 and 1959, the index of prices that
farmers paid for production items rose by 105 per-
cent. The index of prices received for feed grains
and hay rose by 75 percent. Thus, in terms of pro-
duction items, the purchasing power of these farm
products was much less in 1959 than in 1941. The
price of farm land also increased during the same
period, and the increase reflects considerably more
than just a rise in the general price level. The price
of the highest grade of farm land in western Iowa
increased nearly 200 percent while that of the low-
est grade increased 165 percent.s

An acre of Iowa corn land produced 27 percent
more corn during the period 1957-60 than it did for
the period 1938-41. However, this increase in pro-
ductivity cannot be attributed to the land, but even
if it could, this increase of itself cannot justify the
increase in land prices just noted. Other factors
have been responsible. Land has been considered
a good hedge against inflation. Even more impor-
tant, the pressure to enlarge farms also has pushed
the price up. Thus, while farm enlargement may be
one of the keys to erosion-control on small farms
in the area, this becomes more difficult to accom-
plish when land prices shoot up. It is a less attractive
solution, particularly as land prices move beyond the
range of the income that the land can be expected
to produce under a cropping system that must be
less intensive than that now found in the area.

Valuations greatly in excess of the long-term
agricultural productivity of land aggravate the
erosion problem. Such values lead not only to ex-
cessively high fixed commitments which compete
for funds needed for erosion-control outlays, but
also to exploitation of the farm in an effort to
meet these annual payments of principal, interest
and taxes. The soil is permitted to deteriorate and
erode; fences, buildings and other improvements
are allowed to run down. This was the situation
found on a number of the farms studied, particu-
larly those on which a young farmer with extreme-
ly limited resources had borrowed money to pur-
chase a farm in the period of very favorable corn
and livestock prices immediately following the end
of World War II and was struggling to produce as
much income as possible.

Land prices theoretically represent the considered
and rational calculations of well-informed persons
who have estimated the future stream of income
that can be attributed to the land and have trans-
lated this to a present worth. If there is a strong
demand for land on the part of persons who wish to
use landownership as a hedge against inflation,
the price of land established in such a market will
likely be much higher than that which would re-
sult in the absence of such buyers. Even without
this factor, if the annual income which is used as
the basis for capitalization consists in part of dis-
investments in land through extensive soil erosion
caused by rotations heavy in corn, the land value
established as a result will be too high since it will
be based upon an income which cannot be main-
tained.

S Dwight Maxon Gadsby. Are Iowa farm land prices tapering off?
Towa Farm Seci. Vol. 14, No. 8. Feb. 1960. p. 4




Many of the farm operators interviewed felt that
if soil losses on a farm were not greatly in excess
of those on other farms in the community, the
value of the farm on the market would not reflect
the failure to control erosion nor, if an effort had
been made to control erosion, would the market
value be enough greater to justify that effort.
Their views seem to be well founded. Changes in
land prices from 1949-57 apparently had no relation
to either the change in erosion between those years
or the level of erosion in 1957.

To meet this obstacle effectively is not a simple
matter. One can caution those who appraise land
for purchase and tax purposes to distinguish be-
tween income which results from the true produc-
tive powers of the land itself and that which is
merely disinvested capital. This, however, may not
be as simple as it sounds unless the appraiser has
information derived from a study of the problem.
He should also take into account future decreased
yvields and increased costs arising from soil erosion.
Such information is not readily available now.

Improving Leasing Arrangements

The difficulties presented by existing leasing
arrangements on farms in western Iowa were
among the must important of the obstacles en-
countered on rented farms. Approximately half of
the tenants mentioned the problem, but their con-
cern in most instances was that their landlord
would not permit the use of the plan because his
income would be reduced. Such a reaction was us-
ually an amplification of the operator’s objection
that the plan would severly reduce his own income.
The reaction of many landlords also focused upon
the reduced income they anticipated. Seldom did
they see anything in the leases they were using
that they felt should be changed to facilitate the
adoption of recommended conservation practices.

If these objections were nothing more than a
reiteration of the previously discussed obstacle of
insufficient resources and the fear of increased
expenses and reduced income, further discussion
here would add little. There can be, however, a
significant difference between the ability of a
tenant-operator and that of an owner-operator to
make the most economic use of the resources. This
gives a different slant to the income problem than
that discussed previously.

The function of obtaining and organizing re-
sources for farm production purposes tends to be
a divided responsibility on most rented farms. The
landlord provides the land and buildings while the
tenant provides a line of machinery, his labor and
most of the operating expenses. The cost of some
inputs is shared. Sometimes this creates little if
any problem. At other times it presents a decided
obstacle.

Some tenants saw beyond the immediate objec-
tions they felt the landlord would have to the re-
duced corn acreage and emphasized these difficul-
ties. They noted that practices such as terracing,
and possibly the construction of grassed waterways,
would actually be the responsibility of the landlord.
Many said that these were practices which they

could not consider undertaking unless they could
be assured of a relatively long-term occupancy of
the farm or unless they would eventually be com-
pensated for their investment.

Scarcely mentioned, but obviously recognized,
were the indirect investments that the adoption of
an erosion-control plan would require to maintain
or improve the income of landlord and tenant.
Tenant operators, except those who were operating
under a livestock-share lease, had at best only small
livestock enterprises. To make more effective use
of the roughage that would be produced under a
shift to rotations with less corn, a livestock system
of farming is necessary. While the livestock in-
vestment would be the responsibility of the tenant
under a crop-share lease, the building and fencing
requirements would almost of necessity be the re-
sponsibility of the landlord as the depreciation
schedule for these investments would span a
greater number of years than the tenant’s expect-
ancy of tenure. Yet, because the investment would
primarily benefit the tenant, the landlord would
have little incentive to make it unless he could
raise the rent on the farm in some way or switch to
a livestock-share lease. Even if he might otherwise
be willing to make such an investment, there might
well be other more profitable investment oppor-
tunities available to him.

The increased use of fertilizer, while of some di-
rect value in the reduction of erosion, has a greater
indirect value in establishing satisfactory stands
of grass and legumes for grassed waterways and
in the hay and pasture sequences of the crop rota-
tion. It is also valuable in that when combined with
terracing and contouring, which help retain addi-
tional water and increase soil moisture, higher
corn yields are possible. On some farms this cost
would be shared. On others, it would fall largely on
the tenant, who would receive some, but not all,
of the benefits of the investment. He would have
little incentive to carry his investment in fer-
tilizer to the point of its most profitable use, con-
sidering the returns to both tenant and landlord.

If there were more bargaining between tenant
and landlord in establishing the terms of leases,
presumably some of these difficulties would be re-
solved. Bargaining, however, is not as important
with respect to some of the major terms of the
leases in the area as is the custom of the com-
munity. Yield data collected in 1949 on the farms
studied indicated a corn-yield difference of as much
as 30 bushels an acre between farms. With a range
in productivity as great as this, one would expect
to find a fair degree of variation in the rental
terms, yet in 35 cases out of 40 in which the crop-
share lease was used, the landlord’s share of the
crops was half of the corn and two-fifths of the
oats. Four of the five remaining farms divided both
the corn and the oats crops equally.

There was somewhat more variation in the manner
in which certain costs were shared. The cost of
seed grain was usually shared by landlord and
tenant when the crop-share lease was used. Half
of the landlords paid the same proportion of the
cost of seed corn as the proportion of the crop
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they received. Twelve percent paid a somewhat
lesser share of these costs, while the remaining 38
percent paid none at all. Fertilizer costs were gen-
erally divided equally, although, with only half of
all farms in the sample using commercial fer-
tilizers, there is no indication of how the costs
would be shared on rented farms not now using it.
Grass and legume seedings were the responsibility
of the landlord on 95 percent of the farms using
the crop-share lease, but in nearly every instance,
the tenant paid a cash rent for the land in hay
or pasture. Nevertheless, a few tenants not only
supplied part or all of the seed for such seedings
but also paid a cash rent on this land.

No attempt has been made to judge the relative
equity of the different leases. Much more informa-
tion than that which was obtained would be needed
to do this. Some of the greater variation found in
the manner in which the above-mentioned costs
were divided could have been the result of an ef-
fort to deal with what may have been special cir-
cumstances on particular farms. However, it is un-
likely that these differences could have been as
great as the differences in the productive capacity
of the different farms. If additional adjustments
were deemed necessary, there would have been
greater equity if the share of the crop paid in rent
had been adjusted accordingly. Unless costs are
shared in proportion to the benefits each party
to the lease receives, and unless such adjustments
are made throughout the lease, distortions can
easily arise in which the incentive is destroyed for
the landlord or the tenant either to make the in-
vestment initially or to push it to the level at which
it would be at an optimum-—considering the costs
and returns to both parties rather than to one or
the other alone.

Obtaining or maintaining permanent or semiper-
manent facilities—such as the buildings necessary
for livestock production, fencing for contour farm-
ing and terraces—on farms with a crop-share lease
may be handled in at least two ways. The concepts
of property rights vest the ownership of such im-
provements, termed fixtures, in the landowner re-
gardless of who makes the investment. Thus, if
possible, it is desirable that the landlord make
these investments. If he makes them, a specially des-
iginated ‘“‘improvement rent” can be determined
quite apart from, and in addition to, the shares
established for the crop enterprises. Should the
landlord be unable or unwilling to do this himself,
he might be willing to safeguard his tenant’s invest-
ment by agreeing to some form of compensation
for the tenant upon termination of his tenure.

There is no problem, of course, if both parties to
a lease share the costs of the investment in the
same proportions as they will share the benefits.
The difficulty arises in determining what these
benefits will be. For instance, preliminary research
indicates that there are small current benefits to
be gained from terracing. Grassed waterways and
gully-control measures may yield some immediate
returns as, for instance, reducing farm machinery
operating costs in the process of producing crops.
The same can be said for the savings in tractor
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fuel which come from farming with the contour
instead of up and down the slope. But there are also
long-run benefits to the landowner which are of
little concern to the tenant. The long-term value
of the land, or, the long-term productivity of the
farm, is safeguarded against the inroads of gullies
which could destroy the usefulness of parts of the
farm if not controlled or prevented.

It is reasonable to expect the tenant to share
part of the cost of terraces, grassed waterways and
gully-control structures, if they are profitable to
the farm business, only if he is assured of receiv-
ing (1) benefits from them or (2) compensation for
their unexhausted value when he leaves the farm.

A tenant, if willing to make such an investment,
might still be financially unable to share in the
cost. Credit then becomes a problem. Lending agen-
cies would question the use of the proceeds of a
loan to make an investment on property of another.
But if the landlord were willing to sign the note
with his tenant, credit would be less difficult to
obtain. Should the tenant leave before the note was
paid, the landlord could assume that portion of the
note that would represent the amount of compen-
sation due the departing tenant if the remaining
benefits from the investment were equal to, or
greater than, the amount of the loan.

On some farms it is important that attention be
given to the protection of the rights of the land-
lord. The doctrine of “waste” found in common law
theoretically protects the landlord from injury to
his property. A tenant has the right to use the
property and enjoy the benefits that can be de-
rived from it if he maintains it in the condition in
which he received it. He may not use the property
in such a way as to lessen its value to the owner
without being held accountable for the injury.?
Such injuries constitute “waste.” The question of
what constitutes waste has usually been deter-
mined on the basis of what an owner exercising
“@ood husbandry” would do. The Iowa Code allows
injured parties treble damages for waste.10

With increasing importance being attached to
erosion control and the problem of attaining it on
rented farms, the doctrine of waste could be made
to help serve this end. (An injunction to prevent
waste could be used in life estate situations, too.)
But the landlord need not wait for the courts to
define “good husbandry” if a clause in the lease
sets forth what will be expected of the tenant in
the way of conservation measures. A provision to
compensate the tenant for the unexhausted value
of investments which he makes should accompany
compensation of the landlord for any deterioration
of the property or the liquidation of the ‘“soil-capi-
tal” of the landlord.

The adoption of rental shares on a flexible basis
might be one means of preventing waste on share-
rented farms. This rests on the idea that lines can

9H, T. Tiffany. A treatise on the law of the landlord and tenant. Vol.
1. Callaghan and Co., Chicago. 1912, p. 705.

10 Jowa Code, 1950:658. 1950. A case in point was that of Rickers vs.
Kroeger in the District Court at Carroll, Towa in 1948. The defendant
plowed a hayfield and planted it to corn against the landlord’s wishes.
During the crop season the field was subject to an increased amount
of erosion. The jury awarded the plaintiff $300 for actual damages
and $200 in exemplary damages.




be drawn between “soil-depleting” maintenance
and ‘“‘soil-building” rotations and practices. A
rental arrangement might be worked out with a
basic rental share. This share would apply when
rotations and farming practices were used which
tended to maintain the same level of fertility and
the same and lower rate of soil loss which existed
on the farm when the tenant took it over. To the
extent that the rotations used by the tenant tended
to reduce soil loss or build up the level of fertility,
the rental share paid by the tenant would be reduc-
ed. To the extent that rotations and practices were
followed which permitted soil losses to increase
and depleted the level of fertility, the tenant’s
rent would be increased.'" This procedure also
would correct a situation in which the landlord
made little or no contribution to increase the out-
put of the farm.

The use of flexible rental shares would place the
tenant more nearly in the same position as an
owner-operator in making decisions about the use
of crop rotations, soil management practices and
erosion-control measures. Since exploitive prac-
tices would be reflected back to the tenant in the
form of higher rent, there would be less incentive
for him to farm in such a manner. The system
would be flexible enough, however, to permit him
to adjust to changes in economic conditions by
making changes in rotations.

Rotations can be reorganized on many farms
with only a small outlay of capital which would
make possible an increase in income as well as a
decrease in soil loss. To a limited extent, this has
been shown in table 1. Corn is planted every other
year on some fields of low-fertility Ida soil which
will yield only 20 bushels to the acre or less. If
these fields were taken out of corn and seeded with
a grass and legume mixture, total corn production
during the entire rotation would be reduced only
slightly. In many cases the loss in corn production
would be more than replaced by the higher yields
that could be expected from the use of commercial
fertilizer on the remaining corn land. The costs of
seed, planting, cultivating and harvesting would be
saved, which could more than offset the value of
the corn that the land might have produced.'?

In some farm situations, the landlord accepted
the suggested erosion-control measures but was
reluctant to push the tenant too far or too fast for
fear of losing an otherwise desirable tenant.
Tenants on other farms showed the same hesi-
tancy to urge that particular changes be made.
While they saw the desirability of the changes,
they did not want to lose possession of the farm.
In still other instances both the tenant and land-
lord were waiting for the other to take the initi-
ative. But in some cases tenants had assumed the
initiative and had succeeded in bringing about the
desired changes. The tenants tended to rely on
practices which required little cash outlay. Prac-
tices such as contouring, strip cropping and con-

11 The “Browning factors” used to determine the soil losses in this
study also could be used to determine the net effect of simultaneous
changes.

12 Harald R. Jensen. Economics of crop rotations. Unpublished Ph.D.
thesis. Iowa State University Library, Ames, Iowa. 1950. pp, 156-183.

tour listing save tons ot soil at little or no cash ex-

pense. On both tenant- and owner-operated farms
where the need for immediate income is urgent,
these practices should be stressed as strongly as
terraces are stressed to farmers who are better
able to adopt a more costly, permanent control
measure.

The use of incentive payments is certainly justi-
fied even if the practices do not involve a sub-
stantial cash outlay or are of sufficient immediate
benefit to cover their costs to the user, provided
the payment is stopped after the initial resistance
has been overcome.

Is there any reason why these payments should
not be applied to the related but more basic prob-
lems of landlord-tenant relationships? For in-
stance, they might be used to induce landlords and
tenants to reconsider and change their existing
leasing arrangements if this is necessary to re-
move an obstacle to the use of certain erosion-con-
trol measures.

Increased emphasis on extension education on
leasing arrangements is also desirable. This might
take the form of “rental clinics” to which interest-
ed persons would be invited and encouraged to
come for assistance in making changes in their
leases. Changes from such conventional arrange-
ments have long been advocated but with rela-
tively little effect. Much of the resistance may be
only inertia and a lack of understanding concern-
ing the desirability of such changes. This resis-
tance could be melted if considerably more effort
were made to overcome it.

Some changes may be resisted if there is con-
cern that the change will give undue advantage
to one or the other party. The question of “what
is equitable” is bound to arise when a change is
considered where, as before, the question could be
avoided. Changes will often require a written lease
if there has been none before. This may require
the assistance of an outside third party, most
often a lawyer, country banker or real estate and
insurance broker. To some people, this is merely
a needless expense. If the job is done by someone
without an understanding of the type of lease that
will permit the optimum organization and use of
resources on the farm, it may well be a needless
expense.

If changes are to be made in leasing arrange-
ments, trained people would be needed to give ser-
vice in these matters. Farm renters and landlords
would have to be educated to use such services.
Public-spirited persons with an interest in obtain-
ing wider use of erosion-control measures might
well consider what might be done to provide such
services. The directors of a soil conservation dis-
trict, recognizing the importance of such services,
might take the initiative to organize and promote
an effort such as a rental clinic. The Cooperative
tExtension Service should be able to assist in this

00.

Obtaining Cooperation Between Farmers
Up to this point we have considered the mea-
25




sures necessary to bring about the degree of ero-
sion control that is consistent with the economic
interests of informed farm operators. To be rea-
listic we must be prepared to accept something less
than complete success in overcoming these ob-
stacles and to recognize that it will take time to
accomplish the remedial measures that are needed.
But now attention will be shifted to the question of
how the level of erosion control thus accomplished
by individual farmers is likely to measure up to
the goal of reducing losses to a maximum of 5 tons
per acre. If farmers cannot achieve that goal by
their own efforts, we should not overlook the fact
that it may be within the power of a group of
farmers to do part of the job.

Undoubtedly there are many farms on which
erosion losses could be adequately controlled with-
out undue economic hardship, but there are also
farms on which this cannot be done. Indeed, there
may be farms on which the erosion problem itself
is minor and would not justify additional measures
to reduce or control runoff. Yet, because of the
critical location of a farm in a watershed and the
manner in which property lines are drawn, water
accumulating on this farm and flowing to lower
farms is a source of great damage. The benefits
from a system of soil and crop management prac-
tices which accrue to the property owner at the
site on which they must be applied may not be
sufficient to justify them. If the offsite benefits
which these measures create could also be credited
to them, however, it would justify their use. Legal
devices of various kinds are necessary to ‘“‘as-
semble” these offsite benefits in order to justify
the costs of the required measures.

Means are available by which benefiting land-
owners may share the cost of erosion-control mea-
sures on the land of others, but little use is being
made of them. The arrangements are new in their
application to erosion-control problems but not
new in themselves. The techniques have been im-
portant in solving similar problems which have
arisen in connection with the drainage of agricul-
tural land. There are undoubedly many instances
in which this procedure could be economically just-
ified, but farm people will need to be acquainted
with this possibility and encouraged to use the
techniques. In some instances they will also need to
be helped to initiate and negotiate the agreements.

In some situations the relatively simple and in-
formal private agreements between several farm-
ers are sufficient. The Agricultural Conservation
Program Service of the U. S. Department of Agri-
culture has been helpful in this respect. It has per-
mitted farmers to pool the financial assistance
they receive from the agency to defray a portion
of the cost of a measure jointly installed for their
common benefit on the property of one of the co-
operators. There were 106 of these pooling agree-
ments in Iowa in 1957 and 144 in the following
vear. Payments per agreement averaged $1,112
in 1957 and $775 in 1958. This arrangement is
still relatively unknown and unused, however.

Legal machinery also has been provided for
more formal arrangements. In 1949, the Iowa 53d
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General Assembly passed an act which empowered
county boards of supervisors to establish conser-
vancy districts when approved by (1) the soil con-
servation district within which they might lie, (2)
the Iowa State Conservation Commission and (3)
the Iowa Natural Resources Council. Two or more
landowners may take the initiative for the estab-
lishment of such a district by petitioning their
board of supervisors. After the provisions of the
law have been met, the district can then make use
of the county’s authority to issue bonds and to
levy and collect taxes on land in the district which
is benefited. These funds are to be used for the
purpose of establishing and maintaining erosion-
control measures or other improvements in the
watershed or drainage basin.

In effect, the legislation made it possible to cre-
ate districts with powers similar to drainage dis-
tricts. Subsequent legislation permits the soil
conservation districts themselves to create sub-
districts for watershed protection and flood pre-
vention. These districts also have the power to levy
a special annual tax, not to exceed four mills, on
the assessed valuation of all real estate within
the subdistrict. These monies are to be used for
(1) the repair, alteration, maintenance and oper-
ation of the works of improvement of the subdis-
trict and (2) their organizational expenses.

Since the problem in situations such as these
is usually one of how runoff water is to be handled,
it is also important to note the rulings of Iowa
courts on the rights and responsibilities of land-
owners in dealing with runoff from their farms
and that coming onto their farms. This is a
troublesome area at the moment, for the body of
common law does not lend itself too well to matters
of erosion control. Water, of course, must flow
from higher to lower ground, and the courts have
usually taken the point of view that little or noth-
ing can be done about it. As long as the landowner
on the higher ground does nothing to disturb the
natural course of the runoff and does not increase
its flow, he cannot be held legally responsible for
damages to another’s property. Responsibility for
damages does occur if these conditions are vio-
lated, however.?

This rule was modified when drainage became
of greater importance in Towa.

. so that the upper proprietor may drain his land
into natural water course without liability to a lower
proprietor for resulting damages although the effect
of such drainage is to throw the surface water in
somewhat increased volume at times on the land of
the lower proprietor . . . . But the principle has still
been maintained that the upper proprietor may not
discharge collected water upon lower land, even
though in a water course, in an unusual manner or
in unusual quantities. *

Thus, unless the operator of Farm A disturbs
the natural course of the water or increases its
flow “in an unusual manner or in unusual quanti-
ties,” the operator on Farm B may do nothing
about it. He may not even build levees or dams to

13 Livingston vs. McDonald (June 28, 1866) 21 Towa 160.
14 Martin vs, Schwertly (May 15, 1912) 155 Iowa 347. p. 351.




keep the water off his farm. But if the operator
of Farm A were to build terraces and grassed
waterways and drain them in such a way that the
water followed a different course across the neigh-
boring farm, even if the volume of water was no
more than that which had previously drained, the
operator on Farm A might be liable for any dam-
ages on Farm B.'"

New concepts in legal arrangements would be
helpful in dealing with the problems of runoff and
its damages. A foundation has already been laid
for this in some of the decisions which have been
made with respect to drainage problems.

An example of such a problem involved a dis-
pute between two drainage districts which were
using a common drain. The court was asked to de-
cide whether draining water from higher to lower
ground was always an undisputable right of the
owners of higher land. It also had to determine
whether the upstream landowners were free of any
obligations or whether they received a benefit
which carried an obligation to assist in paying the
cost of dredging the downstream portion of the
drain.

The court ruled that the right which the upper
district claimed was no longer a natural right but
a privilege because ‘“unusual quantities” of water
were being discharged upon the lower district. The
court said,

. it is important to note that there is a limit to
the manner and quantity in which water may be
drained by the individual landowner from the domin-
ant to the servient land.

but when the individual landowner organizes a
dramage district with his neighbors and there is in-
cluded in such district the lands of various members
thereof, the collective body, through the drainage
district, may unusually increase the volume of water
from the dominant estate enclosed by the district
onto the servient estate below, although the single
individual of the group draining his own land could
not so do . ... When organized into such a district
the landowners may drain ponds, collected and gath-
ered waters, and bring the waters from one water-
shed into another. That they could not have done as
individuals. *

Conservancy districts faced with the problem of
changes in water courses as a result of construct-
ing terraces and waterways may find that the de-
cision in this case establishes a valuable prece-
dent for them.

With respect to benefits, the court pointed out
that the privilege extended to the district to drain
larger volumes of water, in contrast to the total
volume that might be drained if each member of
the district acted alone, established an interest on
the part of the district in the condition of the
lower drain. While a right had been created for the
benefit of the district, it was also accompanied by
an obligation. The court stated this obligation very
simply as follows:

Obviously, it is equitable that the drainage districts

15 H, W. Hannah. Soil conservation and the rule of law. Jour. Soil and
Water Conserv. 5:106-110. 1950.

16 Board of Supervisors of Pottawattamie County vs. Board of ?upenx
sors of Harrison County (June 24, 1932) 214 Jowa 655. p. 673.

that discharge their waters into said common outlet,
and thereby necessarily contribute to its becoming
clogged with silt and debris, should bear their pro-
portionate share of the cost and expense of cleaning
out said ditch and maintaining it .

Such court decisions in drainage disputes have
tended to strengthen the right of the upper land-
owner to drain onto a lower landowner without
liability for damages. This concept is a desirable
one in the relatively level areas of Iowa where in-
ternal drainage of the soils is poor. Until the water
can be removed, the land is relatively unproduc-
tive. The doctrine owed its support, in part, to the
interest which society had in expanding agricul-
tural production.

The situation on hilly land is quite different.
The problem no longer is that of removing excess
water, for both surface and internal drainage are
excellent, especially in the Ida-Monona soil area.
Public concern in this area is for safeguarding
production on that land which is being farmed and
of reducing damages to other property. The courts
in Iowa have had no occasion to re-examine the
earlier rulings concerning runoff and its damages.
It is conceivable that they might at some future
time develop a doctrine which would hold that the
landowner on the higher ground has the responsi-
bility to minimize the damage to farms below him
from runoff originating on his farm by using the
appropriate cropping systems, soil management
practices or mechanical erosion-control measures.
Should this happen, it would be much easier to
negotiate agreements between farmers for the
sharing of some of these costs which are now
separated by property Loundaries from the bene-
fits they create.

PUBLIC CONTRIBUTIONS TO SOIL EROSION CONTROL

There is a limit to the amount of soil erosion
control which landowners who enjoy offsite bene-
fits can afford to help finance on the property of
others, just as there is o limit to what the individ-
ual alone can accomplish on his own land. If addi-
tional efforts cannot be justified by the benefits
which the individual landowners or the neighbor-
ing landowners receive, if further efforts are justi-
fiable at all, the responsibility for the cost of
achieving them must be borne by the public body
—a county, state or federal government—which is
most representative of the principal beneficiaries
of the additional erosion control desired.

The Public Role

Governmental units have several roles to play.
Up to this point we have considered governmental
units only in the role of facilitator. They provide
the services, sometimes the financial assistance
as well, that assist the individual and the group to
overcome the obstacles which prevent them from
making the greatest effort of which they are
economically capable. We have seen how important
public-supported research and education have been
and the continuing need for these services.

17 Ibid., p. 676,
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We have given brief attention to technical assis-
tance available from the Soil Conservation Service
personnel assigned to work with the local soil con-
servation districts, to the incentive payments that
are available through the Agricultural Conserva-
tion Program Service, to the educational efforts of
the Cooperative Extension Service, and to the
credit available through the Farmers Home Ad-
ministration. In some instances these agencies
could initiate valuable new services.

We have suggested how the soil conservation
districts in Iowa, which are units of local govern-
ment, might play an even more active role in co-
ordinating these and other efforts. They appear to
be the most logical organization to take the lead
in initiating new efforts to lessen some of the more
difficult problems that face farmers in reducing
their soil losses. We have also noted that these dis-
tricts now have powers that enable them to tax
lands which benefit from certain erosion-control
measures in order that these might receive the
necessary maintenance. This is a power which
Towa counties also have.

A second role of public bodies is that of filling
the gap between the level of erosion control which
is economically possible for private persons or
small groups and the additional effort which is
deemed essential for the public good. This public
role, in Towa and most states, had been left pri-
marily for the federal government to assume.

Governmental participation comes largely
through activities administered by the Agricul-
tural Conservation Program Service, which shares
the cost of certain measures undertaken by farm-
ers, and the Soil Conservation Service, which has
administrative responsibility for the funds which
are available under the Watershed Protection and
Flood Prevention Act. There are, however, many
situations in which the benefits are confined large-
ly to the state or some definable part of it. Conse-
quently, there is justification for expecting
greater responsibility for such work from the
states even though it seems unlikely that they will
assume it.

Cost-Sharing Arrangements

Some, but not all, of the financial assistance pro-
vided by the Agricultural Conservation Program
Service can be placed in this category of “filling
the gap.” The sharing of the cost of some practices
in certain situations may be a means of supple-
menting the income of the participating farmer.
Payments which share the cost of draining crop-
land, for example, would be nothing more than
subsidies to the landowner to increase the produc-
tive capacity of his farm if the addition of this till-
able land to his farm did not result in less intensive
use of eroding land. Other payments, if carefully
handled, can be used to cause farmers to adopt
erosion-control practices which they have pre-
viously overlooked or resisted for some reason.
They can also be used advantageously to stimulate
farm operators and landlords to make other
changes which would facilitate the adoption of
erosion-control measures. The use of public funds,
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however, does not necessarily fill the gap between
what the farmer can do and what society desires.
Such payments cannot be expected to do more than
to secure the accomplishment of practices which a
farm operator expects to be profitable.

If the public goal calls for a greater degree of
erosion control than the farmer can reasonably ac-
complish, an estimate should be made of what it
would cost the owner or operator to prevent the
loss of the additional tons of soil. With this guid-
ance, the public’s share of the total cost of the
erosion-control measures to achieve a particular
goal could be determined. This payment might
cover more than half the entire cost of some prac-
tices in some situations and less in others.

The Watershed Protection and Flood Prevention
Act as amended, and as interpreted through policy
and administrative decisions of the U. S. Depart-
ment of Agriculture, is the medium through which
the greatest public financial responsibility is now
being assumed for measures on privately owned
lands. These measures are designed to produce
both private and public benefits. Although closely
related to the problem of excessive erosion on
agricultural land, the emphasis is first of all on
water, particularly on flooding. But it is clearly
recognized that the usefulness of the retention
reservoirs and other devices on which a successful
effort must depend can be jeopardized if erosion-
control measures are not used on the land which
lies above these structures. Thus, the legislation it-
self requires that at least half of the land in the
watershed above such structures must be pro-
tected by appropriate conservation measures be-
fore federal assistance may be provided for the
structure.

Some of these land-treatment measures con-
ceivably can be financed with the assistance of the
previously discussed cost-sharing arrangements of
the Agricultural Conservation Program Service.
Often the federal government also bears an addi-
tional share of the cost of certain measures, be-
cause the Act defines works of improvement for
flood prevention to include both structural and
land-treatment measures. Further, the Act au-
thorizes the federal government to assume the en-
tire construction and engineering costs of any
measures which have the purpose of flood pre-
vention or flood control.

There are many local beneficiaries in such pro-
jects who bear no share of the cost of these mea-
sures because the federal government assumes
all of them. Thus, the pendulum has moved to
the opposite extreme in depending too much upon
the public at large to bear costs which a more
limited public might be expected to bear. Never-
theless, this does provide one solution for financ-
ing some of the land-treatment measures which
appear to be in the public interest but are beyond
the capabilities of the landowner or small groups
of landowners.

The watershed approach provides an oppor-
tunity and a convenient framework within which
to secure the cooperation of neighboring land-




owners in applying what can come the closest to
being an integrated system of practices and ero-
sion-control measures which complement each
other from farm to farm. This integration goes a
step farther as a result of the authority given to
the counties by the Iowa General Assembly to take
part in the watershed projects. Thus, with this
delegation of authority, mutual problems of
farmers and the county government, with respect
to gullies that destroy roads and bridges as well
as cropland, can be handled more effectively.

All the resources of the public programs now
operating are needed if such a project is to suc-
ceed. Even so, this may not be sufficient, consider-
ing the requirement that the local sponsoring
group must secure the cooperation of the owners
of at least half of the critically situated land in the
watershed which the Act requires before the pro-
ject can proceed. Additional means, however, may
be placed at the disposal of units of local govern-
ment. One of these is the property tax and possible
modifications in it that might make it easier to ob-
tain the necessary changes in land use to reduce
erosion losses.

Tax Adjustments on Farm Property

Taxes on lowa farm land have increased at al-
most the same rapid rate as farm land values in
recent years. An index of taxes levied per acre,
with the 1945 average equal to 100, shows the
levy for 1950 equal to 159 and that for 1957, 206.
It rose to 228 in 1959.' Taxes on farm property in
Towa were greater in total than the expenditures
made for fertilizer, lime and seed in 1959. They
were about equal to the combined outlays for hired
labor and seed.’® Certain tax concessions or ad-
justments may provide sufficient incentive to
landowners to cause them to adopt certain erosion-
control measures.

As an example of what might be done, the taxes
levied on cropland might be reduced if specified
erosion-control practices were installed on lands
subject to heavy soil losses. In some instances this
might be an additional incentive for farmers to
remove row crops from steep slopes and to estab-
lish sod crops on them. The public benefits from
this and similar changes in land management prac-
tices might easily justify such a policy. A prece-
dent for action of this sort can be found in the
special tax treatment afforded by Iowa law for
owners of land on which orchards and forest reser-
vations have been established.* Compliance with
the provisions of this law governing the size of the
tract, planting density, species planted and man-
agement practices followed entitles the owners to
an assessed valuation of only $4 an acre. A pro-
vision of this type should have great attraction
during a period of declining farm prices when pro-
duction costs and taxes tend to remain high. Dur-

18 U, S. Department of Agriculture, Agricultural Research Service, Agr.
Finance Rev. Vol. 22. Sept. 1960.

19 U. S. Department of Agriculture, Agricultural Marketing Service.
The farm income situation, supplement, July 1960. State Estimates of
Farm Income. 1949-59.

20 Jowa Code, 161:1-15, 441:5, 1958.

ing such a period, some land to which a law of this
nature would apply would then likely be near
enough to the margin for corn production that tax
relief would be sufficient incentive to bring about
a change in its use.

If tax incentives such as the type mentioned
became important, counties in which there was
a large proportion of this type of land would event-
ually be forced to raise all tax rates. This would
tend to overtax the remaining cropland unless
county expenditures were reduced or new tax
sources found. In some instances, counties might
require state aid to make up lost tax revenues. The
immediate effect of special tax treatment is likely
to cause a loss of tax revenue. The long-run alter-
native of inaction would lead to similar results. On
the other hand, the tax incentive to protect the
productive capacity of the benefited property
could result in its continuation on the tax rolls pro-
ducing something instead of gradually becoming
worthless with a lien of unpaid taxes against it
and little possibility of restoring its productivity.

Use of Public Control Measures

Perhaps it is of no immediate concern to anyone
whether a landowner or farm operator applies such
erosion-control and water-disposal measures as
are profitable to him. There are, however, methods
of farming and use of the land which produce
significant offsite damages, or seriously jeopar-
dize the present or future well-being of others.
In these cases, the way in which privately owned
land is used and managed is of the utmost import-
imce to other property owners and the public at
arge.

If the property owner controls a strategically
located area of land and persuasion fails, and if
offers of technical assistance and financial assis-
tance are spurned, is there justification for the
use of some type of coercion?

This question immediately stirs up a storm of
controversy. True, such action is generally unde-
sirable if other means will accomplish the public
purpose. Coercive methods have not often been
used to secure a particular use of land, but there
are precedents. And the moment one moves away
from agricultural uses of land, there are many
instances in which the police powers of the state
have been and are being used.

The rights in property that an individual enjoys
are exclusive but far from absolute. Further, they
are separable, meaning that certain rights may be
reduced without destroying other rights. Private
property is subject to taxation. In certain situa-
tions and under certain conditions, private prop-
erty may be taken in part or in whole by a gov-
ernmental body if it chooses to exercise its right
of eminent domain. Due process of law must be ob-
served, and the property owner must, of course, be
justly compensated. Then there are the various
police powers which the states enjoy and which
can be delegated by them to subordinate units of
government.

The police powers have been used in Iowa on
problems concerning agriculture. They have been
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used in the efforts to eradicate bovine tuberculosis.
Various regulations have been imposed upon dairy
farmers to assure that consumers have a safe and
clean supply of milk. There are the weed laws
which are closely related to the land and the man-
ner in which it is managed. If noxious weeds in-
fest a farm and the owner takes no steps to de-
stroy them, local units of government have the
power upon due notice, to enter the property and
destroy the weeds before they have a chance to
infest the farms of others. The cost of destroying
the weeds is charged as a lien against the pro-
perty. These applications of the police powers to
agricultural problems are now firmly established
in ITowa.

The police powers could be employed to obtain
soil erosion-control measures by enacting land-use
ordinances or rural zoning. Both techniques use
the police power. Although it is exercised by the
state government, it is delegated to subordinate
units of government. However, it has never been
delegated to soil conservation districts in Iowa.
Land-use ordinances provide a method whereby
a local unit of government, if given this power by
the state, may specify the uses which may be made
of the land under various circumstances as well as
the erosion-control practices that must be carried
out. Such ordinances, formulated by the governing
board of a soil conservation district, must be ap-
proved by the required majority of qualified
voters. The regulations should govern the use of
land in the interest of preventing or controlling
soil erosion. They could cause the discontinuance
of an existing use of land, or, on the positive side,
require the use of particular practices.

Colorado is the only state in which there has
been any extensive experience with land-use or-
dinances. The technique has worked there where
the local leadership has been “strong and capable”
and the land owners have been well informed.
Nevertheless, it has been termed ¢. . . a drastic
tool to be employed only in situations that demand
drastic action.”’2

Zoning ordinances, widely used in urban areas
to regulate land use, have had much more limited
use in rural areas. As a technique to secure socially
desirable use of land, they have much less immedi-
ate effect than land-use ordinances. They usually
permit a continuation of existing but nonconform-
ing uses and, consequently, the desired changes
are slower to be realized. If elimination of the
nonconforming use can be handled by other means,
perhaps by compensation, a zoning ordinance
would provide a useful function by preventing a
return to the former undesired uses or practices.

The most desirable solution to the problem of
conflicting interests between an individual and the
public is one in which the conflict can be resolved
without diminishing the welfare of either. For this
reason the attention of this study has been focused
on removing the obstacles which prevent the in-
dividual, or the group, from undertaking those
erosion-control measures which would otherwise

21 Stanley W. Voelker. Land-use ordinances of soil consex\«'ltl()n districts
in Colorado. Colo. Agr. Exp. Sta. Tech. Bul. 45. 1952, p. 55.
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be profitable for them. The use of the police power,
however, would seem justified if, after efforts had
been made such that an individual could overcome
all obstacles, he still refused to adopt the measures
which were to his interest to use. To the extent
that noncooperation in such an instance would
mean the continuation of offsite damages and
would prevent others from reducing the soil losses
on their property to the fullest possible extent, an
even stronger case can be built for granting the
soil conservation districts authority to use the
police powers.

Production Controls and Soil Erosion Control

Success in achieving greater control over soil
erosion also depends upon the measures that are
taken to deal with another problem—that of ad-
justing resource use and the production of farm
commodities to the normal requirements of the na-
tion. Man-hours of labor used in agriculture
dropped 32 percent from 1950 through 1960, and
cropland used for crops decreased nearly 6 percent
during the same period. But it was possible to
meet consumer demands without fully using all
the land and labor resources which are now com-
mitted to agricultural production.2?

If adjustments in farm production were made
by making less intensive use of land most vulner-
able to soil washing, efforts to control farm output
would make erosion control easier to accomplish.
But no deliberate effort has been made to concen-
trate such adjustments on this type of land. The
statistics on the compliance of farmers with their
corn acreage allotments, when these existed, indi-
cate that a much smaller percentage of the farm-
ers in western Iowa reduced their corn acreage
than was the case for the state as a whole. Never-
theless, the acreage allotments were a factor in re-
ducing soil losses on some of the farms studied.

The lower rate of compliance in western Iowa
undoubtedly reflects the importance given to live-
stock production in that area. Farm operators who
expected to sell a significant amount of their corn
crop found it more advantageous to comply with
their allotments to become eligible for the direct
benefits of the support price given corn. Farmers
feeding most of their crop to livestock more often
found it advantageous to ignore the acreage re-
strictions. Corn acreage allotments were aban-
doned in 1959. This step made it possible for any
farmer to take advantage of the price-support
benefits given to corn without restrictions on the
acreage planted, and thus forage crops were put
at an even greater economic disadvantage as com-
petitors for cropland.

As long as they existed, acreage allotments were
a problem to administrators who were concerned
that all farmers be treated equitably and that ef-
forts to achieve adjustments in production be
compatible with the objective of reducing soil
losses on farms. The legislation authorizing corn
allotments specified that the acreage necessary

? Changes in farm production and efficiency.

U. S. Dept. Agr. Stat.
Bul 233. 1961. Tables 4 and 15.




to produce the required supply of corn for the na-
tion should be apportioned to the various counties
of the commercial corn-producing area on the basis
of the acreage each county had planted to corn in
the previous 10 years, with allowances for abnor-
mal weather and ‘“for the promotion of soil-con-
servation practices.” Nevertheless, even if such
“promotion of soil-conservation practices” were
desirable, no county’s allotment could be reduced
by more than 2 percent on this account. Within the
counties, the allotments were to be apportioned
among farms by local committees of farmers “on
the basis of tillable acreage, crop-rotation prac-
tices, type of soil, and topography.’’2?

This discretionary power given to local adminis-
trators to take account of differences in the ero-
sion hazard between farms and the extent to which
various operators were dealing with it was laud-
able, but even the most conscientious committees
had little leeway with which to make such adjust-
ments. Because compliance with allotments was
voluntary, a farmer who felt that his allotment
was too low might elect to ignore it entirely if
there was a good probability that the crop income
from the acreage in excess of his allotment, even
at the unsupported price, would at least equal his
income from the lesser acreage at the support
price.

If a national allotment was too high (or failed
to take into account that increased use of fer-
tilizers could readily substitute for a reduction in
crop-acres) farm incomes tended to improve, but
supplies in excess of normal requirements accumu-
lated as federally owned stocks. And there was no
assurance that lands highly vulnerable to erosion
were being removed from corn production. Allot-
ments which would more nearly correct these
shortcomings would seriously reduce farm income
if they were complied with. If farmers rejected
them, the goal of production control would be
frustrated again. Compulsory compliance through
the use of marketing quotas, such as are used with
tobacco and wheat, was authorized for corn in the
basic legislation for a number of years but was
judged to be both administratively and politically
infeasible to enforce.

What might appear to be undue preoccupation
with matters of farm income at the expense of
erosion control should not be criticized without
recognizing that, in periods of depressed incomes
in agriculture, many farm operators will exploit
the soil resources at their disposal to the fullest
in an effort to survive. This may happen even
though it may cause heavy losses of soil which,
over a longer period of time, might seriously harm
the landowner and the public as well. This has been
reflected in the increased importance that farmers
in these studies have attached to the possible in-
come effects of the recommended erosion-control
practices.

Programs to achieve production adjustments
may be complementary in some respects with ef-
forts to reduce erosion losses, and this should be

2852 Stat. 52,

given more active attention. Deliberate plans for
the removal of the most erodible soils from inten-
sive production are needed. The decision to co-
operate in this effort cannot be left entirely in the
hands of the owners and operators, but provision
should be made to justly compensate them for any
damages they suffer. A possibility which has al-
ready received some attention is the purchase of
land-use easements by the federal government. At
the least, it is important that consideration be
given to the effect which public efforts to secure
production adjustments may have so that these
efforts themselves do not become obstacles to the
control of erosion.

Continuing Nature of Soil Erosion Control

The task of soil erosion control is a continuing
job on the part of all individuals and governmental
agencies sharing these responsibilities. Many
people in western Iowa, both farmers and govern-
ment representatives, seem to feel that once a
farm operator has accepted most of the erosion-
control measures recommended for his farm, little
remains to be done. This attitude conflicts with the
findings of the studies made in western Iowa. They
emphasize the continuing nature of all efforts
toward soil erosion control. There are several
reasons for this.

First, owners of land change frequently. Over
a l4-year period, all of the land in the area of this
study, on the average, changes ownership. This
means that, each year, 7 percent of the land
changes ownership. It also means that continuing
efforts are needed to work with new owners each
yvear in understanding and in remedying their
erosion-control problems.

Second, operators of the land change even more
often than owners. The average rate of change in
operators is such that a different operator could
be expected on any farm after a period of 9 years.
This means that each year a change in operators
will have taken place on 11 percent of the farms.
Continuing efforts are needed to work with these
new operators each year in understanding and in
remedying their erosion-control problems.

Third, economic conditions are in a continuous
process of change. Prices and costs change so that
what is profitable or possible for the individual at
one time may be unprofitable at another time.
Erosion-control recommendations must be altered
or the means for applying them must be adjusted
in keeping with changing economic conditions.

Fourth, natural factors beyond the control of
individuals, such as drouth, floods, frosts, insects
and disease, disrupt any given set of erosion-con-
trol plans and practices. These kinds of natural
environmental factors require consistant follow-up
efforts to keep erosion-control plans in tune with
changes in such factors.

Fifth, technological changes are continually
coming about as a result of research and the appli-
cation of research findings. New fertilizers, new
crop varieties, revised rotations, mechanical de-
vices, weed and insect control measures and
changed specifications for terraces are a few ex-
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amples of technological changes that are contin-
ually taking place. These changes demand re-
assessments of erosion-control measures with re-
sultant changes on individual farms.

Sixth, government programs of acreage allot-
ments, price supports and related measures
change. With changes come repercussions in ero-
sion-control measures.

Thus, erosion control is a task set in an exceed-
ingly dynamic environment. It calls for an equally
dynamic total effort for erosion control if erosion-
control measures are to keep pace with the chang-
ing conditions of our times.

If the erosion-control objective set by society is
to be reached with the limited funds available for
the job, efforts must start with the individual
farmer and landowner. He must be informed and
motivated to accomplish those measures which are
profitable for him. The public must be ready to
help remove the obstacles that the individual can-
not overcome alone. Beyond the level of what is
profitable to the farm operator are measures that
can be accomplished only by two or more farm
operators working together. Public responsibility
for more direct assistance in financing the re-
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quired changes begins at the point where the
groups of farmers can do no more.

If the gap between present erosion losses and
the public soil loss goal is to be eliminated, it will
come about through the use of various tools and
techniques used in different combinations to meet
the problems that arise. An effective erosion-
control program cannot be built around the use
of a single technique. Problems not only are dif-
ferent from farm to farm but are different on the
same farm over a period of time. What was ac-
ceptable to an operator under a particular tenure
situation, with given price and cost ratios, with
a given financial situation and given objectives
and with a given attitude toward the problem of
erosion may be unworkable with changes in any
of these factors.

The control of erosion is a continuing problem
rather than one which is amenable to a permanent
“once-and-for-all” solution. Even so, it can be less
of a problem in the future than it is now if the
socioeconomic factors which make it a problem
are more fully understood and if the techniques
used to cope with it are kept flexible to meet
changing economic and social situations.
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use is infinitely less than the total value of its successively developing in-
stallments of service. A piece of land may return $100 a year throughout
an infinite series of years, but its value is not $100 multiplied by infinity.
Indeed, it is not even $100 multiplied by a thousand, nor yet by a hun-
dred, but rather by about twenty and hence actually about $2,000. And
the exhaustion quota falls absolutely to zero. A piece of land of which
the current rendition of service is worth $100 returns that whole $100
pet. The land always continues to be the same land it was before. The
very remote renditions of service belonging to the centuries that lic one
hundred years, two hundred years and a thousand years in the future
have such extremely small value that they can add virtually nothing to
the present value of their bearer, and the “ultimate” installment of use
which would be the one to determine the exhaustion quotz is entirely with-
out present value because of its infinite remoteness.

That constitutes the final reason why land rent represents net income.
And this principle furnishes us for the first time with a method of attack-
ing the problem of land rent which leads to genuinely definitive solution.
Previous land rent theories supplied no more than a partial and intro-
ductory fragment of the solution; and their promulgators, strange to say,
had rot the vaguest notion that their attempts at a solution never re-
motely approached the innermost essence of the problem. All previous
attempts at a solution, among which Ricardo’s is pre-eminent, contented
themselves with establishing, more or less convincingly, one single fact
and the reason for it. This fact was, that the annual services rendered by
a piece of land have economic value or yield an economic return. But the
return from thos: renditions of service is in essence only a gross return.
The fact that for the owner it is a net return, a net income, has nothing
to do with fertility, location, kind of soil and so forth. It resuits solely
from the lower estimation in which future goods are held and the result-
ing determination of the present value possessed by the piece of land
itself. Let us assume that after deduction of 2ll recognized costs a quarry
yields an income—it is in this semse a net income—of $1,000 per year
over a period of one hundred years. Now if the future renditions of
service were not discounted as against present onmes, the quarry would
simply be valued at 100 times $1,000. The owner of the quarry would
admittedly be pocketing receipts of $1,000 per annum. But not one cent
of that would be “land rent” in the modern sense, nor would it be net
income, but only a slow consumption of the principal itself having a
value of $100,000. And the difference between the quarry and any other
piece of land is not one of kind but only of degree. Suppose a parcel of
arable land to be calculated as capable of producing crops for a thousand
years, or for that matter, two thousand years. (Literal infipity is “out of
bounds” in human affairs.) If now the future renditions of service are
accorded the same value as present ones, the estimated value of that
arable land will attain some such extravagaatly exorbitant height as $1
willion or $2 million. And the yearly receipt of $1,000 will take on the
character of a nibbling away of the principal. It will be much slower than

335




s i e e R VTR TR SRR RTINS R =S =3

CAPITAL AND INTERBST, 11, Positive Theory of Capital

in the case of the quarry, but it will still be a consuming of the. corpus
and not a net income. Landlords would be the lords of gigantic sums of
wealth, but would receive no net income.

And so the theoretical explanation of land remt in its concluding
stages coincides with the explanation of interest on durable material capi-
tal. Land reat is nothing in the world but a specialized manifestation of
interest derived from durable goods. There is just one reason why the |
two explanations fail to coincide throughout their entire course and why, !
on the contrary, the prevailing land rent theories exhibit a content so
radically different from that of the capital theories. That reason lies in
the necessity for an interpolation in the line of explicatory reasoning fol-
lowed in the case of land rent—an interpolation that is quite superfiucus
in the case of the interest on durable capital. Moreover, because of their
failure to understand the problem of land rent completely, the theorists
allowed the interpolation, which was not common to both problems, to
loom so large as to appear to constitute the whole problem. For it is
self-evident in the case of all products of labor and hence of all capital
goods, that their renditions of service have economic value; otherwise
they would not be produced. But in the case of the uses of land that is
not self-evident. Therefore it was first necessary to go to the trouble of
proving why and under what circumstances uses of land aitain value and
command a price. Use of the right theory of value, and application of
the doctrines of marginal utility and complementary goods would have
made that proof possible with no more than a few strokes of the pen.
Without such help, and entangled in the meshes of the labor theory of
value, the proof had to be far more circumstantial and ponderous than
would otherwise have been necessary, and even then it was not quite |
satisfactory in principle. Ricardo’s land rent theory is essentially the one
that has been most widely beld hitherto. The thecries of his opponents
Carey and Rodbertus are totally untenable. It would be a succinct char-
acterization of Ricardo’s theory to describe it as an abundance of truth
conveyed in a formulation that is erroneous in principle. It is a brilliant
piece of logic which lacks nothing but a point of contact with the one
correct and all-clarifying principle. That is the reason why it casts so
bright a light upon some span of the road toward an explanation, only to .
languish into obscurity and error. And that is also the reason for the
curious fate which has befallen Ricardo’s theory. It satisfies no one fuily
and completely. Even its friends are able to discover a host of weak
points in it, and its most generalized pronouncements are for the most
part its weakest ones. And yet it contains an indestructible kernel of
truth which continues to cling to life through the most multifarious vicissi~
tudes and which has to this very day supplied the major portion of the
content of the land rent theory.**

But how far can we get with the Ricardian theory of rent or with any
other land rent theory heretofore promulgated, even if it were correct on
all disputable points? We get no further than we do on the question of
interest on capital by proving that a threshing machine yields an anaual
gross interest (and why it does so0), after deduction of all other costs.
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What constitutes the end of the Ricardian theory is in actuality the end
of the interpolation that was unnecessary in the case of movable capital
goods because of its axiomatic mature. He just gets to the point where
the real main question of the problem arises, namely, “Why does that
gross interest which is yielded by the year’s rendition of service on the
part of either the threshing machine or the piece of land, after deduction
of all other costs, still contain some net interest?” That question has hith-
erto been left entirely unanswered by the land rent theory. And the only
possible way to answer the question—be it machine or be it land—is to

point to the inferiority in value of future goods and future renditions of
service. %8

4. Conclusions

LET us cast our glance backward. Every mode and manner of
acquiring interest goes back to one identical cause. It is always a matter
of the growth of future goods as they mature into present goods. It is
thus with the originary interest of the entrepreneur who transmutes intc
consumptible products the future good “labor” which he has purchased.
The same is true of landowners and houseowners and other possessors of
durable goods who allow the remoter renditions of service on the part cf
their goods to ripen gradually, and then garner their harvest when it has
matured into its full value. And it is also true of loans. Even in this third
case the enrichment does not consist, as might at first blush be supposed,
in the mere fact that the creditor gets back a larger number of units than
he parted with, for the units that he acquires through the transaction were
at the outset of inferior value. No, it lies in the circumstance that the
indebtedness comprises something which was originally less valuable and
which gradually grew to be worth more until at the momeni it became
due it burgeoned into the full measure of its present value.

What sort of person, then, is the capitalist? To put it very briefly, he
is a merchant who offers present goods for sale. He is the fortunate pos-
sessor of a stock of goods which at the momeat he does not need for his
personal wants. He therefore exchanges them in one form or another for
future goods, and then allows the latter to mature, while in his keeping,
until they too attain the status of full-value present goods. Some capital-
ists make this transfer once and for all. Consider the man who puts his
capital into the building of a house, the buying of a piece of land, the
purchase of & life annuity, the granting of a lean to run fifty years. He
is exchanging all or part of his present goods for goods or renditions of
service which belong to a distant future, and is thus procuring for him-
self at a single stroke the opportunity for a growth in value and a receipt
of interest that will run for a very iong time. Coanversely, the man who
discounts ninety-day paper or conducts a producing enterprise with a
turnover period of one year must reinvest his capital frequently. The
future goods he acquires will attain full value as present goods after the
passing of only three months or one vear. With the new present goods
trading is recsumed, new bills of exchange, new labor, new raw materials
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