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In the Senate of the United States,
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Soil and Water Conservation Research", be printed as a Senate document.
Attest:
FELTON M. JOHNSTON, Secretary.
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LETTER OF TRANSMITTAL

U.S.

DEPARTMENT OF AGRICULTURE,

Washington, D.C., March 2, 1959.
Hon. RICHARD B. RUSSELL,

Chairman, Subcommittee on Agriculture Appropriations,
U.S. Senate.
DEAR SENATOR RUSSELL: In accordance with the request of the
Senate Committee on Appropriations (p. 7 of S. Rept. 1438 on the 1959
Agriculture appropriations bill), there is enclosed a study entitled
"Facility Needs—Soil and Water Conservation Research" prepared
by a group appointed by the Secretary on this matter.
The committee report, while stressing the desire for these data
relative to soil and water conservation, also seems to contemplate
information of a broader character covering all building and facility
requirements of the Department of Agriculture. Such a broader
study was made on a long-range basis and the general conclusions
were reported to your committee in H letter addressed to you on May
20, 1957. We have, therefore, not a£ain covered this latter ground
since it would not be desirable to establish priorities and specific
locations far in advance of operational and research developments.
Such specific and detailed planning, we believe, can be more realistically and effectively done as specific needs become more apparent
and the priority of budgetary and program relationships can be more
accurately assessed.
If you have any questions regarding the enclosed report, Department representatives will be glad to discuss them with you.
Sincerely yours,
TRUE D. MORSE, Under Secretary.
m
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DEPARTMENT OP AGRICULTURE,

Washington, D.C., January 15, 1959.
The Honorable the SECRETARY OP AGRICULTURE.
DEAR M R . SECRETARY: We have the honor to submit herewith our
"Report of Findings on Facility Needs for Soil and Water Research."
This report has been prepared with the assistance of a number of
public and private agencies, organizations, and individuals. It is
fitting that their contribution to this important task be recognized.
Every effort has been made to carry out the charge to us in your
letter of July 23. Even with the assistance of a large number of wellinformed technical and lay people, we have not done as thorough a
job as we would like. It is hoped, however, that this report of findings
will be useful to your office in responding to the Committee on Appropriations of the Senate. The realization of the necessary facilities to
meet the research needs as we found them will, in our opinion, serve
the welfare of our Nation and its people.
We shall be pleased to undertake any further assignments on this
subject you wish to make.
Respectfully submitted.
G. M.

BROWNING,

Iowa Agricultural Experiment Station Representing
ESCOP ojf the Land-Grant Colleges.
G. E. RYERSON,

Soil Conservation Service.
C. H. WADLEIGH,

Agricultural Research Service, Chairman.
D. M. WHITT,

ARS-SCS Liaison Officer, Secretary.
DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,

Washington, July 28, 1958.
Memorandum for:
C. H. Wadleigh (W. H. Allaway, alternate) ARS
G. E. Ryerson (A. A. Klingebiel, alternate) SCS
D. M. Whitt, ARS-SCS Liaison Officer
The Department has been requested by the Committee on Appropriations of the Senate "to make a study of facility needs for research
on soil and water problems and to make a report to the committee
on the scope of research results to be expected from existing facilities,
and the feasibility of additional facilities." This problem has been
discussed with ESCOP. It has been agreed that ESCOP would designate a representative of the State experiment stations to serve with
representatives of the Agricultural Research Service and the Soil
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Conservation Service as a working group to make the necessary study
and to advise with the Secretary's Office on the preparation of a
report to the Senate committee. You are asked to serve on this
working group, along with Dr. G. M. Browning, Iowa Agricultural
Experiment Station, representing ESCOP of the Land-Grant Colleges.
Dr. Whitt is requested to serve as secretary of the group.
The working group will develop information under the three headings enumerated and will complete its work to allow preparation of
the final report not later than December 31, 1958.
1. Facility needs.—The working group will focus its attention on
needs in relation to major physiographic and soil association areas.
Evaluation of research needs will be on specific characteristics of
major soil and water resource areas of the country. The group will
give attention to problems of national and regional importance appropriate for Federal attention, and, generally, leave for the attention
of the States problems of State or local significance. Representatives
of action agencies concerned with soil and water resources (Federal,
State, and local) and State agricultural experiment stations should be
invited to present to the working group in writing their evaluation
of the kind and extent of soil and water problems needing research.
Total facility requirements, existing and nonexisting, will be considered in light of the total need for information on these subjects.
2. Existing facilities.—The working group will study and report on
research capability and the results to be expected from the existing
facilities (Federal, State, and private).
3. Feasibility of additional facilities.—Based on full and complete
study of the above items, the working group will develop facts and
make recommendations regarding existing facilities and the feasibility
of additional facilities.
The findings and recommendations of the working group will be
useful to the Department in evaluating needs for Federal facilities.
The working group should submit its estimate of priority, consistent
with an orderly national program, based on the extent and urgency
of need for additional information in the several physiographic areas
and the capacity of existing facilities to meet these needs.
Dr. Whitt is being asked to arrange an early meeting of the group
to plan and initiate this study.
E. T. BENSON.
DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,

Washington, July 23, 1958.
Dr. G. M. BROWNING,

Agricultural Experiment Station,
Ames, Iowa.
DEAR D R . BROWNING: The Department has been requested by the
Committee on Appropriations of the Senate "to make a study of
facility needs for research on soil and water problems and to make a
report to the committee on the scope of research results to be expected
from existing facilities, and the feasibility of additional facilities."
This problem has been discussed with ESCOP. It has been agreed
that ESCOP would designate a representative of the State experiment
stations to serve with representatives of the Agricultural Research
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Service and the Soil Conservation Service as a working group to make
the necessary study and to advise with the Secretary's Office on the
preparation of a report to the Senate committee. You are asked to
serve on this working group, along with Dr. C. H. Wadleigh of the
Agricultural Research Service, Mr. G. E. Ryerson of the Soil Conservation Service, and Dr. D. M. Whitt, ARS-SCS liaison officer, who has
been requested to serve as secretary of the group.
The working group will develop information under the three headings enumerated and will complete its work to allow preparation of the
final report not later than December 31, 1958.
1. Facility needs.—The working group will focus its attention on
needs in relation to major physiographic and soil association areas.
Evaluation of research needs will be on specific characteristics of major
soil and water resource areas of the country. The group will give
attention to problems of national and regional importance appropriate
for Federal attention, and, generally, leave for the attention of the
States problems of State or local significance. Representatives of
action agencies concerned with soil and water resources (Federal,
State, and local) and State agricultural experiment stations should be
invited to present to the working group in writing their evaluation of
the kind and extent of soil and water problems needing research.
Total facility requirements, existing and nonexisting, will be considered
in light of the total need for information on these subjects.
2. Existing facilities.—The working group will study and report on
research capability and the results to be expected from the existing
facilities (Federal, State, and private).
3. Feasibility of additional facilities.—Based on full and complete
study of the above items, the working group will develop facts and
make recommendations regarding existing facilities and the feasibility
of additional facilities.
The findings and recommendations of the working group will be
useful to the Department in evaluating needs for Federal facilities.
The working group should submit its estimate of priority, consistent
with an orderly national program, based on the extent and urgency of
need for additional information in the several physiographic areas and
the capacity of existing facilities to meet these needs.
Dr. Whitt is being asked to arrange an early meeting of the group
to plan and initiate this study.
Sincerely yours,
E.

T.

BENSON.

NOTE.—Dr. D. W. Thorne, director, Agricultural Experiment Station, Utah State University, was designated alternate to Dr. Browning
on August 27, 1958, by J. H. Longwell, chairman of ESCOP.
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FACILITY NEEDS—SOIL AND WATER CONSERVATION
RESEARCH
SUMMARY

The U.S. Department of Agriculture was requested by the Committee on Appropriations of the Senate "to make a study of facility
needs for research on soil and water problems and to make a report
to the committee on the scope of rearch results to be expected from
existing facilities, and the feasibility of additional facilities." Secretary Ezra Taft Benson appointed a working group on July 23, 1958, to
carry out this study. The assignment given to the working group
made it necessary that consideration be given to the following:
1. Establishment and delineation of physical areas having similar
soil and water conservation problems.
2. Determination of soil and water conservation problems of regional
or national importance existing in each of the physical areas for which
additional or new research leading to the solution of these problems is
essential to help assure the prompt and orderly application of conservation practices necessary for the protection of the Nation's most
vital natural resources—soil and water.
3. The relative urgency of the need for additional research and for
solutions to the specific problems found to exist in each physical area.
4. The capacity of existing facilities to meet the listed needs for soil
and water research.
5. The need to strengthen existing facilities or to provide new
facilities toward meeting the documented soil and water conservation
problems.
The problems pertaining to soil and water conservation are almost
unlimited. This report gives consideration only to problems related
directly to the conservation of agricultural land.
The goal of the working group was to obtain guidance and recommendations of the largest possible number of individuals and groups
having an interest in soil and water conservation. All State and
Federal agencies with an interest in soil and water conservation were
invited to present statements either directly to the working group or
at the 14 public hearings held in different parts of the country. The
response from State and Federal agencies to these requests provided an
enormous mass of well-documented needs for additional research.
In addition, there were 412 presentations of testimony at public hearings by representatives of farm organizations, lay groups, and individual farmers and ranchers interested in soil and water resources.
The thousands of man-hours that went into the preparation of the
statements submitted to the working group and the time and trouble
taken by individuals attending the public hearings certainly testify
to the concern and interest of the public in the need for prompt
solutions to pressing soil and water problems. The detail ana completeness of the statements were invaluable to the working group.
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PHYSICAL AREAS AND URGENCY OF RESEARCH NEEDS

The United States was divided into 42 physical areas having similar
soil and water conservation problems. These areas are shown on the
map included as figure 3. In establishing these physical areas, consideration was given to climate, soil characteristics, crops grown and
cropping practices, problems in the application of conservation measures, the practices needed to conserve the soil and water resources,
and the urgency of need for additional information to develop effective
conservation practices or to assure the prompt and orderly application
of them.
A careful review of the material presented to the working group
resulted in the isolation of 39 major problems for which solutions are
urgently needed in one or more of the delineated physical areas. The
relative urgency of need for additional research information on 32 of
these problems in different parts of the country is shown in figures 4
to 35, inclusive. Maps showing urgency of research needs were not
prepared on problems listed as highly urgent in all physical areas or
found to be confined to a specific situation. For example, there is need
for additional research to develop more effective and more efficient
methods of measuring and predicting water yield to be expected from
mountain snow cover. The need for and value of the information is
of much concern and applicable to all off-sj.te areas that depend on
runoff from snowmelt to supply water for irrigation. High urgency
of need was shown for basic research in all physical areas to provide
information necessary for the sound design of engineering structures
and for solutions to basic soil problems relating to soil structure and
tilth, mineral nutrition of plants, soil-water-plant relationships, soil
microbiology, and behavior of organic matter.
The priority assigned to each of the problems in each area was determined by weighing the importance of gaining early solutions to the
problem and the proportion of the area involved. Thus, a problem
having a moderate urgency throughout the area might be assigned the
same final priority as another problem acutely urgent in a part of the
area and of lesser importance in the remainder. This explains the
apparent inconsistencies on the maps where a problem may be shown
to be of greatest urgency in one area and of low or of no importance
in the adjoining area.
Although the 32 maps show the relative urgency of need for solution
to each problem in all of the 42 areas, they are not intended to show
the relative importance of the problems. Some indication of the relative urgency for solutions to the problems can be obtained, however,
from the coloration of the maps. On this basis, those problems which
have greatest urgency in all'or most of the important agricultural production areas should have higher priority for solution than those
which are of highest urgency in only a few of the areas or exist only in
areas of minor importance in agricultural production.
ASSOCIATED PROBLEMS

From testimony presented at the public hearings, the working group
was apprised of a number of urgent problems that are closely associated
with the restricted field of soil and water conservation but which are
not mentioned or are not adequately emphasized in the general presentation of research needs. A separate discussion of these associated
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problems is included, however, in the section on soil and water conservation research needs under the heading "Associated Problems."
LAND .RESOURCE REGIONS

In order to facilitate the appraisal of key soil and water problems
as well as the adequacy of existing research facilities, it was deemed
advisable to consider the problems and facilities on the basis of a
relatively small number of major land resource regions with comparable watershed management problems. It was recognized that most
research establishments had a primary concern with the problems
prevailing in a restricted geographical area and that for some types of
problems there was a limit to the area of applicability of findings. The
establishment of the dual delineations of physical areas and land
resource regions helped to expedite an appraisal of needs for research
in broad physiographic regions in relation to the capacity of existing
research facilities. It is recognized that other delineations of major
land resource regions could have been made that might have been
just as useful.
Existing facilities
Members of the working group personally visited and evaluated as
many research facilities as possible in the time available. Many
research locations were not personally inspected by the group, and
past visits and personal knowledge by members of the group or
evaluations received from research administrators provided the basis
of appraisal. Some State agricultural experiment stations estimated
that their current program in soil and water research could be expanded
50 percent within existing facilities, but some are handicapped by
limited space. Most of the State stations did not document available
space in detail, however, since the exact nature of the need to expand
was not known.
The capacity of existing facilities to meet the most urgent problems
is discussed in the sections covering the land resource regions under
the heading, "Existing Facilities." Statements are also included at
these points to indicate facilities which could efficiently provide on
expansion research information on problems prevalent in the area
served by that facility. The appraisal of the capacity of existing
facilities to meet the documented problems is based upon the assumption that sound research programs now underway will be adequately
supported.
Additional facilities needed
In evaluating the need for additional facilities in the various regions?
it is essential to emphasize that the present pattern of cooperative
research between the State agricultural experiment stations and the
Agricultural Research Service be continued and, if possible, strengthened. Maximum effective use of existing facilities and new facilities
should be insured by careful planning and coordination among the
State experiment stations and the Agricultural Research Service.
Expansion of research facilities in a given land resource region should
be contingent upon the advice of a study group within a given region.
Highly trained scientists are the first requirement of any research
program and colleges providing graduate instruction need to consider
ways and means of expanding this level of training.
Contributions to research progress arise from several approaches:
Individual scientists working alone, cooperation between scientists
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from different agencies, and research centers with highly specialized
equipment. Each of these approaches to research is important.
This report indicates specific examples of the need for expansion of
physical facilities for soil and water conservation research in each
region, but it is recognized that worthy items may have been omitted.
Expansion of research programs may take place at some existing locations by providing additions to existing facilities or by constructing
new facilities. The working group recognizes that new or expandea
facilities in any region may be financed by State appropriations to
agricultural experiment stations, Hatch Act funds, or Federal appropriations to the Agricultural Research Service.
REGIONAL OR NATIONAL RESEARCH CENTERS

The urgent need for solutions to many of the problems was so widespread it seemed obvious that pertinent research information on them
could have a wide range of applicability. Therefore, the establishment of regional or national research centers for study of these specific
problems is proposed. The mere fact that a problem existed over a
large part of the country was not the only or most important reason
for such proposals. Since soil and water conservation problems
involve many fields of science and engineering, there is need to establish centers of research with defined responsibility for finding solutions
to specific problems regardless of the number or diversity of the
scientific disciplines which may be included.
These centers will need to provide the type of highly specialized or
expensive physical facilities and equipment that exceed the financial
capabilities of existing individual research units. It was concluded
that such facilities could most effectively utilize and provide the means
of obtaining the maximum results from the most highly proficient
scientific personnel.
It is most important that the charter of responsibility given to each
center be specific and definite. It should include responsibility to
plan, coordinate, and carry out or to arrange for whatever studies are
necessary to obtain solutions to specific problems assigned to it. It
should be located at or adjacent to an institution of higher learning.
The center's functions should not be allowed to become diluted or
diverted to extraneous activities.
Seven national centers for research on specific problems are already
in existence and are discussed in the section on regional and national
research centers for specific problems. The problems for which new
centers are proposed and the justification and scope of each are discussed in this same section of the report.
Special attention should be given to hydrologic research on agricultural watersheds. A single research center could not be used effectively to meet this need, but a central headquarters for planning and
analyzing data is essential. Such a center is proposed and recommendation is made that four to six major experimental watersheds be
established. Consideration should be given to locating these in such
parts of the country as the Northeast, the Southeast, the Southern
Great Plains, the North Central States, the Pacific Northwest, and
the Southwest.
The working group unqualifiedly affirms that the proposals included
in this report can provide the framework for advancing the knowledge
necessary to wisely use and protect for future generations the Nation's
vital soil and water resources.
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INTRODUCTION

The magnitude of public and private programs to make efficient and
effective use of the Nation's soil and water resources is well known.
Public funds going into these efforts through cost sharing, technical
assistance, and Federal development impose the corresponding responsibility to provide sound technical information for guiding these
action programs. This responsibility prevails in addition to the
traditional obligation of State and Federal agricultural research
agencies to insure farmers and ranchers comparable technical progress
to that emanating from vast industrial research programs supporting
vigorous progress in industry. A healthy national economy rests on
a sound and technically efficient agriculture.
This report records the general findings from a study of needs for
additional soil and water conservation research facilities. It is eminently clear that the needs for a more effective program in this field
of research must be firmly based on the hard reality of justification
for new and improved technology in the conservation and efficient use
of the Nation's two most vital natural resources—soil and water.
To this end, major attention is given in this report to appraising
the urgency of finding solutions to the many diverse problems that
affect society's eternal dependence on the productivity of its lands and
the use of waters that fall upon them.
In developing the report, it was necessary to start with the basic
assumption that adequate financial support for going programs in
existing facilities—State and Federal—will be forthcoming. If this
assumption proves to be correct, this report of findings should provide
the framework for meeting the future research needs on this subject.
It has been assumed that the financial needs of existing and recommended new programs and facilities will be met from three sources:
State appropriations, Federal grant-in-aid funds (Hatch Act, amended)
to the States, and by direct congressional appropriations.
The working group submit that soil and water conservation research
cannot be effectively undertaken by any single method of approach.
Some problems can be investigated only by highly organized, specially
designed research facilities; others can be attacked best by the coordinated efforts of scientists working in independent laboratories; and
still others can be studied effectively by the wholly independent
efforts of investigators outside the framework of an organized national
or regional research structure. Whatever the method of approach,
the basic unit of research productivity is still the individual investigator with an idea. Therefore, any expansion of soil and water research should provide for adequate support of individual scientists
and teams of scientists whose work may not be included in any of
the highly organized projects.
There already exists the framework and experience of cooperative
work between the Agricultural Research Service and the State agricultural experiment stations that have proved effective and mutually
beneficial. The working group proceeded on the basic premise that
the present cooperative State and Federal attack on research problems
should not only be continued but enhanced wherever possible.
In undertaking this assignment, the working group deemed it
advisable to obtain advice and documentation from all interested
public and private groups and individuals. Accordingly, various
members of the working group contacted and invited contributions
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from all appropriate public agencies; and opportunity was provided
through a series of 14 public hearings for private organizations, lay
groups, and individuals to contribute to the study. A list of all
those who submitted statements is given in a later section of this
report. Copies of the individual statements are on record in the
Department as an unprinted appendix to this report.
SOIL AND WATER CONSERVATION RESEARCH NEEDS

The working group gave consideration to the following:
(1) Establishment and delineation of physical areas having similar
soil and water conservation needs.
(2) Determination of soil and water conservation problems of
regional or national importance existing in each of the physical areas
for which additional or new research leading to solution of those
problems is needed in order to assure the prompt and orderly application of necessary conservation practices. It was decided that only
those problems directly relating to meeting the soil and water conservation needs of agricultural land would be considered within the
purview of this study. The needs to which consideration has been
given fall within the general fields of watershed engineering, water
management, basic soil problems, erosion control including plant
management and cropping practices directly applicable to agricultural
land/and soil management.
(3) The relative urgency of the need for additional research and
for solutions to the specific problems listed for each physical area. It
is recognized that there may be important conservation practices in
general use for which a pressing need for additional research was not
found to exist.
(4) The capacity of existing research facilities to meet the listed
needs.
(5) The need for strengthening existing facilities or for new facilities
to meet the listed needs.
PROBLEM AREAS IN SOIL AND WATER CONSERVATION

Studies were made of the areas having similar soil, climatic, and
physical characteristics before attempting to establish or delineate
physiographic areas having similar soil and water conservation
problems. Figure 1, the soils map contained in the "1938 Yearbook
of Agriculture/' was used as the basis for determining areas of similar
soils. (Please refer to that publication for this map.) A map,
entitled "Problem Areas in Soil Conservation/' released by the Soil
Conservation Service in 1950, was used as a further aid and is included
as figure 2. The name of the problem areas are listed on the reverse
side of the map. Tables containing a description of the problem areas
are presented later in the general description of major land resource
regions.
PHYSICAL AREAS FOR SOIL AND WATER RESEARCH NEEDS

It was deemed necessary to establish a practical minimum number
of physical areas of similar soil and water research needs. In addition
to giving consideration to soils and conservation problems, such factors
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PROBLEM AREAS IN SOIL CONSERVATION
LEGEND
A - ATLANTIC AND GULF COASTAL PLAIN
Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
All
A12

•
-

Northern Coastal Plain
Flatwoods of Coastal Plain
Middle and Upper Coastal Plain
Southeastern Sand Hills
Alabama-Mississippi High Coastal Plain (gravelly area)
Blacklands of Coastal Plain
Loess Hills and Terraces
Southern Alluvial Plains
Gulf Coastal Prairie
Rio Grande Plain
Gulf Coastal Marsh
Everglades and Associated Areas

C19
C2O
C21
C22
C23
C24
C25

B5
B6
B7
B8
B9
BIO
Bll
B12
B13
B14
B15
B16
B17
B18
B19
B20

•
-

Aroostook Area
New England Hill and Lowland Area (Northern Glaciated Piedmont)
Adirondack-White Mountains and Maine Woods
Green Mountains, Berkshire and Vermont Plateau

- Connecticut Valley
- Eastern Great Lakes Plains and St. Lawrence-Hudson Valley Area
- Finger Lakes-Mohawk Valley Area
• Glaciated Shale and Sandstone Area of N. Y., Pa. and Ohio
- Northern Slate and Limestone Belt (glaciated)
- Piedmont Plateau
- Triassic Basins, Piedmont Plateau
- Carolina Slate Belt
- Blue^Ridge Mountains
- Appalachian Valleys artel Ridges
- Allegheny-Cumberland Plateau
- Kentucky Bluegrass and Nashville Basin Area
- Highland Rim, Knobs, and Associated Limestone Areas
- Western Kentucky-Southern Indiana Sandstone and Shale Area
- Ozark Border
• Northern Ozarks
;

B21 - Southern Ozarks (Ouachita Mountains)
B22 • Arkansas Valley of the Ozarks
C • CENTRAL BASIN
Cl - Erie-Huron Lake Plain
C2
C3
C4
C5
C6
C7
C8
C9
CIO
CM
C12
C13
C14
C15
C16
C17
C18

•
-

Minnesota-Great Lakes Sand Plains
Northern Michigan Till Plain
Michigan-Indiana-Ohio Till Plain
Kankakee Drainage Area
Central Illinois-Northwestern Indiana Heavy Till Area
Morth Central Alluvial Plains
Central Clay pan Area
Iowa-Illinois Deep Loess Drift Area
Upper Mississippi Loess Hills
Eastern Wisconsin Till Plain
Central Wisconsin Silty Area
Northern Great Lakes Timbered Area
Superior Lake Plain
Eastern Iowa-Minnesota Till Area
Central Iowa-Minnesota Till Plain
Red River Valley of the North
Big Stone-Coteau Moraines

Northwestern Iowa Shallow Loess Area
Missouri Valley Deep Loess Area
Iowa-Missouri Heavy Till with some Loess Cappings
Mixed Loess and Till Prairies
Central Kansas Dark Prairies
Bluestem Hills
Sandstone Hills (Southeastern Kansas Cross Timbers)

D - GREAT PLAINS

B - APPALACHIAN-OZARK HIGHLANDS
Bl
B2
B3
B4

-

E

Dl
D2
D3
D4
D5
D6
D7
D8
D9
D10
Dll
D12
D13

•
-

Black Glaciated Plains, Eastern Dakotas
Dark Brown Glaciated Plains, Central Dakotas
Badlands of North Dakota
Residual Plains, West Dakotas
Badlands of Montana
Thinly Glaciated Plains and Scablands
Triangle Area of Montana
Western Montana Foothills and Benches
Central Montana Shale Hills and Plains
Powder-Yellowstone Residual Plains
Pierre Shale Plains
Nebraska Sand Hills
Northern Brown Plains

D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30

•
-

Nebraska-Kansas Dissected Loess Hills and Tablelands
Central Nebraska-Kansas Loess Plains
Central Kansas Shale-Sandstone Hills and Loess Plains
Breaks of the High Plains
Great Bend Sandy Plains, Arkansas River
Arkansas River Loessial Outwash Plains
Plains of Upper Arkansas and Purgatoire Rivers
Cimarron-Canadian Breaks
Southern High Plains
Red Plains of Kansas, Oklahoma and Texas
Red Prairies of Kansas, Oklahoma and Texas
Texas-Oklahoma Cross Timbers
Grand Prairie
Edwards Plateau
Granitic Area
Upper Pecos Plain
Lower Pecos Plain

ROCKY MOUNTAINS
£ 1 - Northern Rocky Mountains
E2 - Outlying Mountains of Montana and Black Hills of South Dakota
E3 - Northern Rocky Mountain Valleys
E4 - Northern Columbia Glaciated Highland
E5 - Rocky Mountain Foothills
E6 - Big Horn Basin
E7 - South Central Wyoming Basins
E8 - Southern Rocky Mountains
E9 - San Luis Valley
'
E1O - Outlying Mountains in New Mexico and Arizona

F - SOUTHWESTERN BASINS AND MOUNTAINS

F5
F6
F7
F8
F9
F10
Fll
F12
F13

-

Toquima-Toryabe Ranges
Southern Nevada Basins and Ranges
Sonoran Basins and Ranges
Imperial Valley
Sonoran Highlands
Rio Grande Valley
Sandia:Sacramento-Guadaloupe Mountains
Trans-Pecos Basins, Mountains and Plateaus
Davis Mountains, Western Texas

G - COLUMBIA RIVER BASIN
Gl
G2
G3
G4
G5
G6
G7
G8

-

Upper Snake River Plains
Central Snake River Plains
Lower Snake River Plains
Owyhee Plateau Area
Baker-Grande Ronde-Wallowa Valleys
Wallowa-Blue-Ochoco Mountains
Northeastern Oregon Plateau
Palouse Area-Nez Perce Prairies and Blue Mountain Foothills

G9
G10
Gil
G12
G13
G14
G15
G16
G17
G18

-

Spokane Channeled Scabland Area
Northern Columbia Basin Plateau
Okanogan-Waterville Plateau
Okanogan-Wenatchee-Kittitas Valleys
Central Columbia Range Land
Yakima Valley-Moses Lake-Pasco Area
Eastern Slope Cascade Range
Horse Heaven Hills-Klickitat Area
North Central Oregon Plateau
Deschutes Area

H - PACIFIC COAST
HI
H2
H3
H4
H5
H6
H7
H8
H9
H10
Hll
H12
H13
H14
H15
H16
H17
H18
H19
H20

r
-

Western Slope Cascade Range
Puget Sound Area
Olympic Mountains Area
Coast Range and Valleys, Oregon and Washington
Willamette Valley
Rosenburg-Grants Pass-Medford Area
Klamath Area
Northern California Coast Range
Northern California Coastal Redwood Belt
Sierra Nevada Mountains
Sierra Nevada Foothills
Sacramento-San Joaquin Valley
San Francisco Bay Area
West - Central California Coast Range
Eastern Slope Sierra Nevada Mountains
Eastern Slope Southern California Mountains
San Rafael, Sierra Madre, San Bernardino Mountains
Santa Barbara Area
Southern California Coastal Plains and Neighboring Islands
Southern California Mountains and Valleys

J - COLORADO PLATEAU AND MOUNTAINS

Fl - Great Salt Lake Basin
F2 - Humboldt River Area
F3 - Northwestern Nevada and Southeastern Oregon Basins and Ranges

J l - Southwestern Wyoming Basins
J2 - Colorado and Green River Canyons, Mesas and Plateaus

F4 • Carson Area, Nevada

J4 - Navajo Plateau

J3 - Wasatch Mountains
J5 - Arizona-New Mexico Mountains

Figure 3 . - PHYSICAL AREAS FOR SOIL AND WATER RESEARCH NEEDS
and
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A - ATLANTIC AND GULF COASTAL PLAIN
Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
All
A12

•
-

Northern Coastal Plain
Flatwoods of Coastal Plain
Middle and Upper Coastal Plain
Southeastern Sand Hills
Alabama-Mississippi High Coastal Plain (gravelly area)
Blacklands of Coastal Plain
Loess Hills and Terraces
Southern Alluvial Plains
Gulf Coastal Prairie
Rio Grande Plain
Gulf Coastal Marsh
Everglades and Associated Areas

C19
C2O
C21
C22
C23
C24
C25

B5
B6
B7
B8
B9
BIO
Bll
B12
B13
B14
B15
B16
B17
B18
B19
B20

•
-

Aroostook Area
New England Hill and Lowland Area (Northern Glaciated Piedmont)
Adirondack-White Mountains and Maine Woods
Green Mountains, Berkshire and Vermont Plateau

- Connecticut Valley
- Eastern Great Lakes Plains and St. Lawrence-Hudson Valley Area
- Finger Lakes-Mohawk Valley Area
• Glaciated Shale and Sandstone Area of N. Y., Pa. and Ohio
- Northern Slate and Limestone Belt (glaciated)
- Piedmont Plateau
- Triassic Basins, Piedmont Plateau
- Carolina Slate Belt
- Blue^Ridge Mountains
- Appalachian Valleys artel Ridges
- Allegheny-Cumberland Plateau
- Kentucky Bluegrass and Nashville Basin Area
- Highland Rim, Knobs, and Associated Limestone Areas
- Western Kentucky-Southern Indiana Sandstone and Shale Area
- Ozark Border
• Northern Ozarks
;

B21 - Southern Ozarks (Ouachita Mountains)
B22 • Arkansas Valley of the Ozarks
C • CENTRAL BASIN
Cl - Erie-Huron Lake Plain
C2
C3
C4
C5
C6
C7
C8
C9
CIO
CM
C12
C13
C14
C15
C16
C17
C18

•
-

Minnesota-Great Lakes Sand Plains
Northern Michigan Till Plain
Michigan-Indiana-Ohio Till Plain
Kankakee Drainage Area
Central Illinois-Northwestern Indiana Heavy Till Area
Morth Central Alluvial Plains
Central Clay pan Area
Iowa-Illinois Deep Loess Drift Area
Upper Mississippi Loess Hills
Eastern Wisconsin Till Plain
Central Wisconsin Silty Area
Northern Great Lakes Timbered Area
Superior Lake Plain
Eastern Iowa-Minnesota Till Area
Central Iowa-Minnesota Till Plain
Red River Valley of the North
Big Stone-Coteau Moraines

Northwestern Iowa Shallow Loess Area
Missouri Valley Deep Loess Area
Iowa-Missouri Heavy Till with some Loess Cappings
Mixed Loess and Till Prairies
Central Kansas Dark Prairies
Bluestem Hills
Sandstone Hills (Southeastern Kansas Cross Timbers)

D - GREAT PLAINS

B - APPALACHIAN-OZARK HIGHLANDS
Bl
B2
B3
B4

-

E

Dl
D2
D3
D4
D5
D6
D7
D8
D9
D10
Dll
D12
D13

•
-

Black Glaciated Plains, Eastern Dakotas
Dark Brown Glaciated Plains, Central Dakotas
Badlands of North Dakota
Residual Plains, West Dakotas
Badlands of Montana
Thinly Glaciated Plains and Scablands
Triangle Area of Montana
Western Montana Foothills and Benches
Central Montana Shale Hills and Plains
Powder-Yellowstone Residual Plains
Pierre Shale Plains
Nebraska Sand Hills
Northern Brown Plains

D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30

•
-

Nebraska-Kansas Dissected Loess Hills and Tablelands
Central Nebraska-Kansas Loess Plains
Central Kansas Shale-Sandstone Hills and Loess Plains
Breaks of the High Plains
Great Bend Sandy Plains, Arkansas River
Arkansas River Loessial Outwash Plains
Plains of Upper Arkansas and Purgatoire Rivers
Cimarron-Canadian Breaks
Southern High Plains
Red Plains of Kansas, Oklahoma and Texas
Red Prairies of Kansas, Oklahoma and Texas
Texas-Oklahoma Cross Timbers
Grand Prairie
Edwards Plateau
Granitic Area
Upper Pecos Plain
Lower Pecos Plain

ROCKY MOUNTAINS
£ 1 - Northern Rocky Mountains
E2 - Outlying Mountains of Montana and Black Hills of South Dakota
E3 - Northern Rocky Mountain Valleys
E4 - Northern Columbia Glaciated Highland
E5 - Rocky Mountain Foothills
E6 - Big Horn Basin
E7 - South Central Wyoming Basins
E8 - Southern Rocky Mountains
E9 - San Luis Valley
'
E1O - Outlying Mountains in New Mexico and Arizona

F - SOUTHWESTERN BASINS AND MOUNTAINS

F5
F6
F7
F8
F9
F10
Fll
F12
F13

-

Toquima-Toryabe Ranges
Southern Nevada Basins and Ranges
Sonoran Basins and Ranges
Imperial Valley
Sonoran Highlands
Rio Grande Valley
Sandia:Sacramento-Guadaloupe Mountains
Trans-Pecos Basins, Mountains and Plateaus
Davis Mountains, Western Texas

G - COLUMBIA RIVER BASIN
Gl
G2
G3
G4
G5
G6
G7
G8

-

Upper Snake River Plains
Central Snake River Plains
Lower Snake River Plains
Owyhee Plateau Area
Baker-Grande Ronde-Wallowa Valleys
Wallowa-Blue-Ochoco Mountains
Northeastern Oregon Plateau
Palouse Area-Nez Perce Prairies and Blue Mountain Foothills

G9
G10
Gil
G12
G13
G14
G15
G16
G17
G18

-

Spokane Channeled Scabland Area
Northern Columbia Basin Plateau
Okanogan-Waterville Plateau
Okanogan-Wenatchee-Kittitas Valleys
Central Columbia Range Land
Yakima Valley-Moses Lake-Pasco Area
Eastern Slope Cascade Range
Horse Heaven Hills-Klickitat Area
North Central Oregon Plateau
Deschutes Area

H - PACIFIC COAST
HI
H2
H3
H4
H5
H6
H7
H8
H9
H10
Hll
H12
H13
H14
H15
H16
H17
H18
H19
H20

r
-

Western Slope Cascade Range
Puget Sound Area
Olympic Mountains Area
Coast Range and Valleys, Oregon and Washington
Willamette Valley
Rosenburg-Grants Pass-Medford Area
Klamath Area
Northern California Coast Range
Northern California Coastal Redwood Belt
Sierra Nevada Mountains
Sierra Nevada Foothills
Sacramento-San Joaquin Valley
San Francisco Bay Area
West - Central California Coast Range
Eastern Slope Sierra Nevada Mountains
Eastern Slope Southern California Mountains
San Rafael, Sierra Madre, San Bernardino Mountains
Santa Barbara Area
Southern California Coastal Plains and Neighboring Islands
Southern California Mountains and Valleys

J - COLORADO PLATEAU AND MOUNTAINS

Fl - Great Salt Lake Basin
F2 - Humboldt River Area
F3 - Northwestern Nevada and Southeastern Oregon Basins and Ranges

J l - Southwestern Wyoming Basins
J2 - Colorado and Green River Canyons, Mesas and Plateaus

F4 • Carson Area, Nevada

J4 - Navajo Plateau

J3 - Wasatch Mountains
J5 - Arizona-New Mexico Mountains
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as cropping practices, climate, similarity of effective conservation
practices, and the urgency of need for additional information on which
to base an effective conservation program led to the establishment of
42 physical areas for soil and water research needs. These areas are
outlined in blue on figure 3 and designated by number. The legend
for figure 3 showing the designated name of each physical area is
contained in table 1.
TABLE 1.—Physical areas for soil and water research needs, December 1958
Number

Name

1
2a
2b
3
4a
4b
5a
5b
6
7
8
9
10
11
12
13
14
15
16
17
18
19a
19b
20
21
22
23
24
25
26
27a
27b
28
29
30
31
32
33
34
35
36
37

Adirondack, White, and Green Mountains, Maine Woods, and Berkshire-Vermont Plateau.
Glaciated shale and sandstone of New York, Pennsylvania, and Ohio.
Granitic, shale, shale and limestone glaciated areas of New England, New York, and Pennsylvania.
Great Lakes plain.
Middle and upper coastal plain.
Northern coastal plain.
Lower coastal plain.
Lower coastal plain of Texas and Louisiana.
Blacklands and grand prairies.
Piedmont Plateau.
Blue Ridge Mountains.
Appalachian valleys and ridges.
Allegheny-Cumberland Plateau.
Limestone, sandstone, and shale area—Kentucky, Indiana, Tennessee, Alabama.
Southern Loess hills and terraces.
Mississippi Delta.
Ozarks.
Central claypan and heavy till.
Rolling red plains and prairies.
Arid plains, plateaus, and valleys.
Southern high plains.
Northern Rocky Mountains and intermountain valleys.
Southern Rocky Mountains and intermountain valleys.
Basins, mesas, plateaus, and canyons.
Hot desert basins and mountains.
Sierra Nevada, Olympic, and Cascade Mountains.
Coast range and valleys of southern California.
Central Valley of California.
Coast range and valleys of Washington, Oregon, and northern California.
Interior, coastal valleys of Oregon and Washington.
Columbia, Snake River plateaus, valleys, and mountains.
Klamath Basin.
Great Basin.
Northern great plains.
Central high plains.
Loess hills and tablelands.
Glaciated Dakota plains.
Red River Valley end Iowa-Minnesota till plain.
Upper Mississippi loess drift.
Northern Great Lakes timber area, and sand plains.
Central till plain.
Missouri Valley deep loess.

The relative urgency of need for solution to specific soil and water
conservation problems is shown for each physical area in table 2. A
set of 32 maps, figures 4 to 35 inclusive, has been included as an aid in
depicting the urgency of need for additional research information on
these various problems in different sections of the country. The
three levels of urgency are shown by different crosshatchings printed
in red and explained by legend on each map. The uncolored portions
of the maps indicate that the research need is not urgent at the present
time or that the particular problem does not exist. In some instance,
the need for additional information may exist in only a portion of a
physical area, but its importance in that portion justifies calling
attention to it by indicating the need in the entire area. This explains how research on a problem may be of greatest urgency in a
physical area and appear not to exist in an adjoining area.
46346 0—59

2

URGENCY
[%%%!

Greatest

S 3 ' High
Figure 4.--Watershed Engineering: Precipitation - runoff relationships

High
livi;;;..] Moderate
Figure 5.--Watershed Engineering: Sedimentation

URGENCY
vmmtA Greatest

E:::^-::j Moderate
Figure 6 . - - W a t e r s h e d Engineering: Channel stability and sedimentation of valleys
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URGENCY
Eiiliil Greatest
^

High

:::::::::

l:::::::::l Moderate
Figure 8.--Water Management: Irrigation-Consumptive use and optimum soil moisture level:

URGENCY
t

j

Greatest

Figure 9 . - - W a t e r

Management: I r r i g a t i o n - W a t e r i n t a k e rates of s o i l s

URGENCY
w%tm Greatest

ES3 High
(:::::::::::::::::1 Moderate
Figure 1 0 . - - W a t e r Management: Hydraulics of surface irrigation

Figure 36. UNITED STATES
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3

15

URGENCY
W%fa Greatest

E33 High
tivXvXvi

Moderate

Figure 12.--Water Management: Drainage in humid regions

1

URGENCY
VMMA Greatest

E S High
r/MM Moderate
Figure 13.--Water Management: Drainage of irrigated land

URGENCY
VMMZM Greatest

ES3 High
i:SM\ Moderate
Figure 14.--Water Management: Sealing ponds, canals, and ditches to control seepage

I

j

Moderate

Figure 1 5 . - - W a t e r Management: Sealing water surfaces to reduce evaporation
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URGENCY
w/y/M/n Greatest

S 3 High
|::x-::::'.:::::::| Moderate
Figure 17.--Erosion Control: Strip cropping

22
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URGENCY
Hm

Greatest

E S High
IMM

Moderate

Figure 19.--Erosion Control: Terrace outlets, waterways and gullies

to

URGENCY
wy/yy/A Greatest

S 3 High
j Moderate
Figure 20.--Soil Management: Moisture conservation methods

URGENCY
vt%v!A Greatest

ES3 High
tiiMliiJ

Moderate

Figure 21.--Soil Management: Conservation cropping systems

URGENCY
lUff

Greatest
High
Moderate

Figure 2 2 , - - S o i l "Management: Conservation cropping systems for truck farming

URGENCY
x//////ft Greatest
High
Moderate
Figure 2 3 . - - S o i l Management: Crop residue management
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URGENCY
iHi

Greatest

W&\

Moderate

Figure 25.--Soil Management: Fertility requirements for conservation farming

URGENCY
Wffifa Greatest
^

High

xMIiia Moderate
Figure 26.--Soil Management: Salinity and alkali problems
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URGENCY
Y//Z%Y/A G r e a t e s t

^

High

Figure 28.--Soil Management: Soil blowing problems

URGENCY
W%m\ Greatest
^

High

lxH|^;i| Moderate
Figure 29,--Soil Management: Relationship between soil losses and crop yields

URGENCY
EJJJa

Greatest

KS3 High
fcSS>l Moderate
Figure 30.--Soil Management: Land forming

URGENCY
WMVM

Greatest

^

High

\M///\

Moderate

Figure 31.--Plant Management: Establishment and management of pastures and meadows

URGENCY
HJH

Greatest

ES3 High
l;i;i|i|i|:| Moderate
Figure 32.--Plant Management: Management of irrigated pastures

URGENCY
rJ%Hl Greatest
^

High

i-'::M'-]

Moderate

Figure 33.--Plant Management: Management of wet meadows

URGENCY
K%%fy Greatest

E S High
LiiiiiJ Moderate
Figure 34.--Plant Management: Conservation practices on rangelands

URGENCY
¥%%% Greatest
High
Moderate
Figure 35.-Plant Management: Wind breaks
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ASSOCIATED PROBLEMS

From testimony presented at the public hearings and from other
sources, the working group was apprised of a number of urgent problems that are closely associated with the restricted field of soil and
water conservation but which are not mentioned or are not adequately
emphasized in the discussions of research needs for the various regions.
Yet, the importance of these associated problems justifies that they
be discussed separately, together with a recognition of the need to
provide means to cope with them. These problems are as follows:
Adaptation of research findings
The necessity of carrying research work to the point where it can
be more readily applied to local problems was emphasized at most of
the public hearings. Many of those testifying stated that present
research efforts could not be fully utilized until further refinement
a>nd adaptation of research findings were carried out at field locations
in order to show how this information could be more readily adapted
to local problems. Farmers are more interested in an effective system
of applying new research findings to their fields than in reviewing lists
of erudite publications. Agricultural research must include a system
whereby highly technical findings may be more rapidly reduced to
sound practice.
TABLE 2.—Relative urgency of soil and water conservation research needs
Physical areas
Research need

Watershed engineering:
Precipitation runoff
tionships.

rela-

Sedimentation .
Channel stability and sedimentation of valleys.
Ground water recharge
Engineering design
Snow surveys
Water management:
Irrigation, consumptive use
and optimum soil moisture levels.

Research need of
greatest urgency

Research need of high
urgency

Research need of
moderate urgency

1, 2a, 2b, 4a, 6, 7, 9,
10, 12, 15, 16, 19a,
19b, 20, 22, 27a, 29,
31, 34, 37.
4a, 4b, 7, 9, 12, 14, 15,
16, 17, 19a, 19b, 20,
27a, 30, 34, 37.
7, 9, 12, 16, 17, 19a,
19b, 20, 22, 23, 27a,
28, 30, 37.
17, 18, 19a, 19b, 24,
27a, 28.

3, 4b, 5a, 5b, 8, 11, 13,
14, 17, 18, 21, 23, 24,
25, 26, 27b, 28, 30,
32, 33, 35, 36.
6, 10, 11, 13, 22, 23, 28,
29, 31, 32.

2a, 2b, 3, 5a, 8, 21, 24,
25, 26, 27b, 33, 36.

19a, 19b," 22~ I'.'.'. ~~'.."~

0)

4a, 4b, 5a, 5b, 11, 13,
24.
4a, 4b, 5a, 5b, 31

3, 5a, 5b, 6, 7, 9, 10,
4a, 4b, 13, 16, 17, 18,
11, 12, 14, 15, 32, 33,
19a, 19b, 20, 21, 23,
34, 36, 37.
24, 26, 27a, 27b, 28,
29,30,31.
10, 14
Irrigation, water intake 2a, 2b, 3, 4a, 4b, 5a,
rates of soils.
5b, 6, 7, 9, 11, 12, 13,
15, 16, 17, 18, 19a,
19b, 20, 21, 23, 24,
26, 27a, 27b, 28, 29,
30, 31, 32, 33, 34, 36,
37.
4a, 4b, 5a, 16, 17, 20,
Hydraulics of surface irriga- 5b, 13, 18, 19b, 21,24,
23, 31, 32.
tion.
27a, 27b, 28, 29, 30.
Irrigation, climatological in- 3, 15, 16,33,34,36,37.. 1, 2a, 2b, 4a, 4b, 5a,
5b, 6, 7, 9, 10, 11, 12,
formation.
13, 14, 18.
6, 15,34
3, 4a, 4b, 5a, 5b, 13,
Drainage in humid regions
33, 36.
4a, 4b, 28, 29, 3 0 . . . .
Drainage of irrigated land... 5a, 5b, 13, 20, 21, 24,
27a, 27b.
Sealing ponds, canals, and 17, 18, 21, 23, 24, 28, 30. 2a, 9, 20, 27a
ditches to control seepage.
16,28,31
Sealing water surfaces to 17, 18, 21, 23, 24, 30
reduce evaporation.
1
Basic research, applies to all areas.

1, 2a, 2b, 3, 6, 8,10,
14, 15, 21, 25, 26,
27b, 31, 33, 34, 36.
8, 21, 22.

0).
2a, 2b.

3, 33, 34.

2a, 2b, 12, 25, 26, 35, 37.
2a, 2b, 17, 18.
2b, 7, 11, 14, 29, 34, 36,
37.
20,29.
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TABLE 2.—Relative urgency of soil and water conservation research needs—Continued
Physical areas
Research need

Research need of
greatest urgency

Basic soil problems:
Soil structure and tilth
Physics of air and water in
soils.
Soil-water-plant relationships.
Mineral nutrition of plants..
Soil microbiology and organic matter.
Erosion control:
Equation for predicting ero- 4a, 4b, 6,7,9,10,11,12,
14,16, 27a, 30, 31.
sion rates.

Research need of high
urgency

0).

2a, 2b, 15,18,26,29,32,
33, 34, 36, 37.

Strip cropping

11, 18, 27a, 30

2a, 2b, 7, 9, 10, 29

Terrace design factors

4a, 6, 7, 12, 15, 34, 36,
37.
7,12,16,34,37

2a, 5a, 11,16,33

Terrace outlets, waterways,
and gullies.
Soil management:
M o i s t u r e conservation
methods.
Conservation cropping systems.

6,15,16,18, 27a, 29, 30,
31, 32, 37.
4a, 4b, 5a, 6, 7, 12, 15,
16, 18, 23, 27a, 27b,
29, 30, 31, 32, 34, 36,
37.
Conservation cropping sys- 2a, 2b, 3, 4b, 23, 24, 26,
tems for truck farming.
36.
Crop residue management.. 3, 4a, 4b, 6, 12, 15, 16,
18, 27a, 27b, 29, 30,
31, 32, 33, 34, 36, 37.
Tillage practices.
2a, 2b, 3,13,15,16,17,
18, 23, 24, 33, 34, 36,
37.
Fertility requirements for 4a, 4b, 7, 9,10,16, 27a,
conservation farming.
29.
Salinity and alkali problems. 5a, 5b, 17,19b, 20, 21,
23, 24, 27a, 28, 32.
Cover crops
2b, 4a, 4b, 6,16,17
Soil blowing problems
Relationship between soil
losses and crop yields.
Land forming

Plant management:
Establishment and management of pastures and
meadows.
Management of irrigated
pastures.
Management of wet meadows.
Conservation practices on
rangelands.
Windbreaks

Research need of
moderate urgency

1,3, 5a, 5b, 8,13,17,19a
19b, 20,22,23,25,27b,
35.
4a, 5a, 8, 15, 20, 21, 31,
37.
2b, 14, 23, 31, 32.

2a, 2b

4a, 4b, 6, 10, 11, 15, 17,
20,23,24,26,27a, 27b,
28, 33.

20,34

4a, 4b, 9, 23, 33.

3, 9, 11, 13, 17, 24, 33... 2a, 2b, 10,14, 20, 21, 25,
26, 28, 35.
4a, 5a, 7, 12,13,17, 21, 8, 9,10,11, 27a, 27b, 35.
34.
2a, 5a, 7, 9,10,11,13,
2b, 5b, 17, 20, 21, 28,
14, 23, 24, 25, 26.
35.
4a, 4b, 5a, 5b, 6, 7, 10,
20, 21, 27a, 27b, 30,
31.
17,18,30,31
4b, 25, 26, 30

9, 11, 12, 14, 22, 25, 26,
28, 29, 32, 35.
2a, 2b, 3, 5a, 5b, 6,11.
12,14, 15, 23, 24,26,
27b, 33, 34, 35, 36, 37.
15, 16, 29, 33.

2a, 7, 10, 11, 12, 21, 23, 3, 5a, 9, 14, 15, 26, 27a,
27b, 31, 32, 33, 37.
24,36.
27a.-.

6, 16, 17, 18, 29, 30, 31,
32.
2a, 2b, 4a, 4b, 7, 12,
15, 18.
4a, 4b, 5a, 5b, 13, 15,
18, 33, 34, 36, 37.

6, 11, 32, 33, 34.

4a, 4b, 5a, 5b, 7, 8, 26,
34,37.

2a, 2b, 3, 6, 9, 10, 11,
14, 16, 33, 36.

24

20, 21, 27a, 27b, 29, 30.. 2a, 2b, 4a, 4b, 5a.

19a, 19b, 22, 23

5a, 5b, 27a, 27b, 30

20,35.

5a, 5b, 6, 16, 17, 18,
19a, 19b, 20, 23, 24,
27a, 27b, 28.
16, 29, 30, 32

21,22,29,30,31

4a, 14, 15, 25, 32.

9,36.

17
12, 13, 15, 24, 25, 35.

18, 21, 24, 27a, 27b, 31.. 4a, 20, 28.

Economics of conservation practices

Numerous individuals testifying at the public hearings stressed the
need for additional information to determine the economical soundness of practices necessary for the control of erosion. It was also
stated that they often did not know which of many alternate possibilities provided the greatest economic advantages. This seems to be
a particularly weak point in the development of conservation practices.
Consequently, as new or revised conservation practices are developed,
it is essential that the use of these practices within a given system of
farming in various agricultural areas be economically sound.
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Plant materials
Attention of the working group was called to the need for plant
species with characteristics to meet special conservation problems in
several sections of the country. Forage species with more resistance
to diseases, insects, and drought are needed generally. The need was
emphasized east of the 100th meridian for more easily established and
maintained grasses in outlets, waterways, and gullies. Learning the
adaptability of presently available species and locating and developing improved species for range and pasture seeding continue to be
needs in the West. Special needs exist for species to use on critical
areas such as strip-mined areas, road cuts, road fills, dams, borrow
pits, sand dunes, and blowouts.
Tillage machinery
Testimony was presented at most of the public hearings emphasizing
the need for development and adaptation of tillage machines to the
peculiar requirements of conservation farming. Since conservation
farm practices create new functions to be performed by machines and
place limitations on the way that machines can be used, there is need
to determine the kinds of machines which are most suitable for conservation requirements. Further information is needed also on how
the best use can be made of currently available equipment for conservation practices. Particular emphasis should be placed upon the
adaptation of equipment to the job of keeping maximum quantities
of crop residue at the desired position in relation to the soil's surface
while at the same time performing normal tillage operations.
Water legislation
The problems of water, water use, and water control constituted by
far the greater part of all testimony given at the public hearings.
The necessity of determining how water could be most economically
controlled, how it could be used for the most and greatest public good,
and who should have the primary claim to various water sources was
stressed in all parts of the country. Great emphasis was placed on the
need for effective legislation to clarify the legal aspects of water.
This was particularly true in the eastern part of the country, where
laws dealing with water rights have not been as fully developed as in
the West. Emphasis was placed on the need for clarifying the status
of water as rapidly as possible, since industry and agriculture may be
in direct competition for water. Much of the public testimony indicated a belief that water would be in the foreseeable future the limiting
factor in both industrial and agricultural production.
Soil survey and basic research on soil classification
Although soil survey, soil classification, and related soil research
were not part of this study, the need for this work was expressed at a
number of the hearings. The recording of specific kinds of soil on a
map properly correlated and with necessary interpretations provides
a sound basis for making precise recommendations to farmers, ranchers,
foresters, engineers, and others. A soil map shows the kinds of soil
on individual fields, so that the latest knowledge about soil use and
management can be applied. By identifying, correlating, and characterizing the soils at locations where research data and other experiences
have been recorded, it is possible to project information from one area
to another. Thus, the detailed soil map, with the soils properly de-
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fined, classified, and interpreted so far as present knowledge permits,
is the bridge between all soil research and the needs of individual
fields.
To provide adequate soil correlations and interpretations for soil
maps and to project available research data, it is essential to have
basic soil research on physical, chemical, and biological properties of
the soil. Examples include the need for a more complete understanding of all the basic physical and chemical properties, which, in combination, affect soil behavior and change. Many soil characteristics
needing further study play a vital role in the adsorption and release of
plant nutrients and have effect on soil structure. These proposed
studies will help to explain the formation of soils and permit predictions on their future stability under different systems of use and
management. These and related studies will permit predictions of the
effects of drainage, irrigation, the clearing of trees, and other drastic
changes in the soil environment on the future behavior and stability
of the soil.
Intensive use of land

The intensive use of agricultural land which is often impelled by
economic necessity frequently requires full utilization of all of the
separate soil management practices that appear to be sound. Yet,
side problems are often created that may impair efficiency of production. When land is made most suitable for the production of crops,
when fertility and soil moisture are kept at the optimum level, conditions may be ideal for the ravages of insects and plant diseases. This
intensifies the need for the development of control measures for those
insects and diseases which thrive under conditions favorable to vigorous plant growth. Solution to these problems is particularly needed,
not only from the conservation standpoint, but also because the maximum production of food and fiber will eventually be needed on most
of our remaining agricultural land.
Food processing waste disposal

The waste water from all types of food processing plants contains
large quantities of suspended organic material and, in some cases, acids
or alkali. The quantity of waste water which must be disposed of is
so large that processing through urban sewage-disposal plants is either
impossible or excessively costly. The importance of developing
methods whereby this effluent can be applied to agricultural land as a
means of disposal is particularly great. Information must be developed to show the kinds of soils which are most readily adapted to this
operation and on means of correcting any harmful effect which may
develop due to the large organic content of this effluent. This matter
is extremely important to agriculture, as well as to the food processors.
Since many agricultural products must be produced relatively near the
processing plant, failure to solve this problem may result in closing of
processing plants and thereby destroying the market for agricultural
products produced to serve those plants.
Pesticide buildup and radioactive fallout

Intensive use of insecticides, herbicides, and fungicides has created
problems in the past due to a residual buildup of either the compounds
themselves or the products of decomposition of these materials.
Since many new materials are now being used, it is imperative that
information be developed on any harmful effects which can result from
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the continued heavy application of these materials. It is also necessary that work be undertaken to determine cultural and tillage practices which can be utilized to hasten the decomposition of these matetials or to develop the land use which can be most economical and advantageous in spite of any otherwise harmful buildup. This information is also needed to hasten the reclamation of land which might be
damaged by radioactive fallout.
Food production for civil defense

Great emphasis was placed upon the need for developing methods
whereby emergency food supplies could be produced regardless of cost
in those areas where population is most heavily concentrated. It was
pointed out that in the northeastern part of the country normal food
supplies in the area could support the population for only 24 to 48
hours at the most, in cases of an emergency breakdown of transportation facilities. It was recognized that it would be possible for the agricultural land adjacent to metropolitan centers to produce far greater
quantities of food on an emergency basis than is currently economically
justified if information was available as to the kinds of produce which
would be most useful. Information should be made available which
would enable the farmers of the area to produce the maximum quantity
of food in the areas adjacent to large metropolitan centers. Cultural
practices, adaptability of the most useful crops to specific site conditions, equipment requirements, and other needs of an emergency food
production program should be developed as an emergency standby
civil defense program.
Urbanization
The rapid expansion of housing subdivisions and shopping center
developments around most urban areas has created serious conservation problems that are of direct concern to conservationists working
in these areas. The need for the development of methods whereby
sediment production from the areas can be controlled was stressed
at many of the public hearings. The current practice of stripping the
vegetation from areas being developed, as well as changing the drainage patterns of these areas, is extremely detrimental to downstream
water management control structures. The effect of urban development upon the hydrologic characteristics of the watersheds being
developed has not been adequately recognized by zoning authorities.
Control of erosion and runoff from highways

The Federal highway program is resulting in the relocation and
establishment of many thousands of miles of new highways. These
new highways create many probems in agricultural areas. Some of
the most critical of these are the interception of surface and subsurface
drains, concentration of runoff, release of drainage and runoff water
into waterways of inadequate capacity and without adequate control
of erosion. These same problems also occur on existing highways but
are most critical on new locations where superhighways with wide
rights-of-way often cause major changes in the natural drainage
patterns.
Strip-mining area reclamation
Many of the States in which strip-mining operations prevail have
laws requiring the operators to level and seed or otherwise reclaim
strip-mine areas at the completion of the operation. Attempts are
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made to return these areas to productive use by leveling and seeding.
Very little is known, however, about reclaiming the soils and substrata which are exposed, and even less is known regarding the adaptability of plant species to the conditions which may be encountered.
Many attempts at reclamation are now failures. Sediment from stripmined areas often causes extreme damage to downstream channels and
reservoirs. The outflow from these areas is frequently harmful to both
fish and plantlife because of its high acidity or other toxic content.
Public testimony emphasized the need for a program which would
make it possible for reclamation efforts of strip-mined areas to be
successful.
Forests and woodlands
Management of forests and woodlands was mentioned in several
statements to the working group. Water management in woodlands,
especially drainage, was emphasized in the Southeastern States and
the lower Mississippi River Valley. Elimination of undesirable species
and utilization of low-grade wood products were emphasized for the
Appalachians and Ozarks. Management of woodlands with special
reference to watershed hydrology was mentioned in several sections of
the country, especially in the Northeastern States. Adaptation of
forest species to site location and need for breeding programs to improve existing species were mentioned as important needs by several
individuals and groups.
Wildlife conservation
In any planning of the total conservation research needed in the
country, the need for information on ways of improving wildlife habitat at the same time other conservation objectives are being met
should be considered. With a growing population, provision needs to
be made as soon as possible for adequate recreation areas and wildlife
areas. Methods of insuring satisfactory fish and game production
from these areas should be worked out. In many instances, this will
involve research on water management, sediment control, and plant
nutrition.
MAJOR LAND RESOURCE REGIONS

In order to facilitate a comprehensive evaluation of the key soil and
water problems that extend over major physiographic areas, it was
deemed advisable to discuss these problems on the basis of a relatively
small number of extensive land resource regions within the United
States. The number of regions delineated is in some degree arbitrary—valid arguments could be set forth for a greater or lesser
number. Contiguity of physical areas having associated or interrelated problems was an important criterion. For example, in region
I, the Pacific coast, the agriculture of the Central Valley, physical
area 24, is altogether different from that existing in isolated spots in
the high Sierras, area 22. Yet, the lifeline of agriculture in this
valley is water from snowmelt in the mountains.
Some soil and water conservation problems may be confined to a
single land resource region, but many were found to be prevalent in
several regions, e.g., moisture conservation.
The map presented as figure 36 shows the 15 regions delineated in
the continental United States. The State of Alaska, the Territory of
Hawaii, and the Commonwealth of Puerto Rico were also considered
as discrete regions.

46

SOIL AND WATER CONSERVATION RESEARCH

In the following discussion pertaining to the specified land resource
regions, a detailed description of the nature and intensity of prevailing
soil and water problems has not been feasible. Also, a complete
report on the status of existing facilities—private, State, or Federal—
would be too lengthy to warrant inclusion. The State agricultural
experiment stations were virtually unanimous in documenting needs
for additional facilities of one type or another. The Agricultural.
Research Service and many private parties set forth documentation
for numerous additional soil and water research facilities. Even
though this working group has specifically mentioned in this report
only a fraction of all the additional facilities for which recommendations were submitted, it does not imply that those not mentioned were
without merit.
The needed additional facilities mentioned are justified on the basis
of documented needs for much more information on specific soil and
water problems—needs of unqualified urgency that could not be met
in the near future by existing facilities. In reporting the needs for
certain additional facilities in each of the regions, the working group
makes no recommendations as to how they may be provided. It is
quite possible that the States may prefer to provide many of the
facilities needed in each region. Whatever course is followed, an
activation of an expanded program in a region should be cooperative
among the State agricultural experiment stations and the Agricultural
Research Service as well as other interested agencies.
This report of the need for additional facilities within the regions is
made with the assumption that sound research programs now underway on soil and water research will receive adequate support.
REGION I. THE PACIFIC COAST

The Pacific coast region contains the high Cascade and Sierra
Nevada Mountains along its eastern boundajy, the lower elevation
hills and mountains extending along the Pacific coast, and the agriculturally important flat valley lands of varjdng widths occurring
between the mountain ranges. Irrigated agriculture is eminently
important in the region, innumerable vegetable, tree, citrus, field, and
forage crops being grown in substantially important quantities. More
than 200 crops are grown in commercial quantities. Forestry, woodlands, and grazing lands occupy large percentages of the land area of
the region, particularly in the north.
This land resource region is outlined in figure 37 showing the physical
areas and including the more detailed conservation problem areas.
Table 3 presents the detailed ,physicaT^eharacteristics of this region.
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table 3.--USIOSI I , PACIFIC COAST - Problea Areas ami Physical Areas Cor toll aaa Hater <
Area a Appro*. Lend Use Distribution

Physical
Area
It

SC8 Peebles Area

Great
Soil
Oroup

H-l Western Slope
Caaoada Bange

Oray-Brown
Podtolio
Bed * Tel.
Podsolio
LithoeolSM
8hal.soils

H-3 Olyapio
Mountain Area

1
1

H-10 Sierra
Nevada
Mountains

Ml
Associations
Olympio-Melbourne
Aikan-Eonoktl81tea. Rough
stony lands and
alpine meadow

topography

Vegetation

Precipitation
Xaohes

Frost-fre<
Season
Days

Aoreage
Millloni

land
12

Rough k irregular,
Alpina grass
almost entirely
Forest
mountainous, broken
only by deeply entreaohed valleya.
BleT. 900'-14,000'

60 L . I l e v
150 H.Elvr

120-160

13.1

Uthosols Bough atony
a Shallow landa k
Soil.
alpina
meadow.

High rough
mountaina and
glaoial peaka.
l i a r . 2000-7900*

Alpine
grass

over 100

160-180

1.8

Red *
Tellow
Podsolio
Oray-Br.
Podiolio

Rough mountainous
relief, including
•t««P» rugged
orest of Sierras

Woodland
grass, Mt.
meadows, yel.
pine,Douglas
fir

AlkcnlonoktiSitea
HelmerSantaBenewah

80-100

Uthoaola Rough atony
* Shallow landa and
Soil.
alpine
meadows

Steep,precipitous
slope 4000-14.000*
elevation

Mountain meado
graas, aage,
deaert shrubs,
lodge-pine.
Jeffrey pine,
Douglas f i r .

16-40

E-16 lastera
Slope of the
Southern Calif.
Mountains

Uthoaola

Rough stony
land (not
foreated)

Her. 1000 'desert
side to a slope
of 6000* at orest

Woodland
grass *
Calif.sage
a buokwheat
brush.
Chaparral

B-17 Ban Rafael,
8iorra Madre a
San Bernardino
Mountains

Prairie
Soil.

AltamontLo. OaoaCayuooa

Steep, rugged
relief,
t i e r . 1000* to
10,000'

H-ZO 80. Calif,
mountaina 4
valleys

lonoaloio
Brown or
Shantung
Brown
Soils

ViataIollandSiarra

Steep mountains,
rolling plains k
gently intermountain valleys.
Uer.1000* to 10,806
(San Jaointo Peak)

DasehaCas
l*agh steay
land

Alaeat entirely
forest; a few open
grassy areas.

Besarka oa Land Dae

%

77

11* i n uaa or river development, e t o . .
Vorthern part suited only for forest)
aouthern part aome pasture and oropa.

11

Timber produotioo and waterahed purpoaea.

100
'

H-16 Bastera
Slope of Sierra
•rrada Mountains

C-15 Eastern Slope tithoaela
of Cascade Range

owned

land

11.3

1

10

89 woodland,—
waterahed
a mlao.

drain and hay are chief oropa. 69* of land
In woodland, watershed and miao. uaea.

80-120

2.3

0.2

16

64 woodland,-waterahed.

Bav and grain are main oropa. 84* in woodland
waterahed and miaoellaneoua use.

5 L.Eler
60 H.EleT

220-260

1.8

2

16

83 w wdlam ,—
wateirahed,
* Kl 10.

Crop alnost entirely grain. 83* used for
woodland, waterahed. and miao.

Chaparral
predominantl y , W. yellow
pine, soft
brush.

20-60

260-300

3.6

8

13

84 w radland
wat •rahed,
a m. .ao.
-

Principal uae for waterahed purposes, drain,
and hay are prinolpal erops confined t o
narrow atripa of land. Some potatoes* beeta,
and a l f a l f a in Cuyasa Valley whieh I s i r r i gated.

Qrass, aoft
brush,* woodland grass.
Chaparral.

20-80

240-800

2.6

16

38

45V-V

7

Sagebrush, Tel
lowW. pine,

15-100

80-120

7

10

20

64

-

DOURUS

fir

I
§

Dry farmed grain oa moat of oultivated sloping
land, irrigated bottoms for truck erops. Commeroial forests i n higher elevations.

10

8

Timber land i s grased.

B-ll U « r n
sVrad*
FoothlUa

•oaoaloio
to-own or
Shantung

TlataBollaad
Slarra

Bolliac to h i l l y
rallaf, dlasaotad
by lasMrmia
ttraaaa. 600-4000*
alrfatloa.

iaaual * wood- 10-40
land typa
Srmaaaa.Cbapar
ral. Oak.brueh
diggar piaa Jt
W. yaUow plaa

100-S60

Soila

1/

6.7

4

SO
mtarahad,
ftaisa.

H-13 Caatral
Calif. Coaatal
Hilla * Yalleya

Prairla
Soila
OrayBrowa
Podtolio

AltaaoatLoa OaoaCayueoe
OlyapioMelbourae

High mouataia
raagaa, rolling
hilla k iatarvaaing rallay araaa.
Saa laval-2000'

Paranalal.aaa.
* woodland
graasaa. Badwood, aadroaa
and oak.

16-60

300-540

2.9

36

. 30

H-14 Caatral
California
Coast Baaca
Mountains

KoBoalole
Brown or
Shaatuag
Br. Soila
Bad * Tal.
Podiollo
Prairla
•oil.
Baadtiaa
aoila

Viata-Hollaad-81arra
AikeaXoaoktlSitea. Alta•ont-Los OaoaCayuooa.Iettleaan-Linne

Hilly to
•ouatainoua.
11«T. from saa
lfral to 4000*.
T»rr*eaa *
banohaa

Annual ft
woodlaad
grass cof»r.
Chaparral.

10 l a t .
60 H.U

260-300

*•?

7

40

H-18 Saata
Barbara Area

Prairla
Soils

AltaaoatLoa OaosCayueoa

16-30

32U-340

0.6

34

30

H-19 So.Calif.
Coaatal Plaiaa
ft neighboring
Ialaada

Plaaoaola
Prairia
aoils,Ali»*ial eoili
Voaoaloio
Br.or Shan
tuas Br»
aoila

Saa JoaqulaMadara-Baddias.
Alte»ont-fcoa
Oaoa-Cayuooa
Alluvial aoila
PlaoeatieBoaoaa

Hilla. Coaatal
Ann.woodland
tarraeasa^allays.
graasaa. Oak
Il«r.fron aaa lar- ft Chaparral.
al to 2000*
Vallaya.aarlna tar- Oak grass.
raoaa k gantly slav- soft daaart
ing hilla * «t«.
anrnba.
l i a r , aaa laral to
Chaparral,
lOOO'.Zaoludaa 6
oak.
Ialaada

Mala oropa ara daolduoua frulta, auta, via*
grapaa. trook aad grain oropa. Moat of traak
oropa ara irrlgatad. Bsdwood la priaolpal
ooamaraUl traa, with wood product a ooming
froa aadrona aad oak.
63 woodlaad,
vatarahad,
ft ad so.

watarahad,
ft aiao.
16-26

260-320

3.4

30

28

Problem araaa ara thoae deelgnated oa map "Problem Araaa ia Soil Conaarfatloa", D. 8. Dept. Agr.. Soil Conaerration Serrioe, July, 1960.
material supplementiac thia map. Information oa Great Soil Groups aad S o U Aaaoolatloaa M
taken from 19S6 Yearbook. U.S.D.A.

Oaoldwma fruit a. grain, Ikfty aaa Irrl«*ta4
paatvaa priaaipal eropa. F n l t a - Irrl«*ta4j
grala and k*y - dry faim.

Grain by uae of fallow ayatsa, aajor orop,
faraad oa ataap alopaa. Aleo dry faraad
Alaoftd orohaxda. 63Jt woodlai"
- ft adao.

IataaaiTaly oroppad land l a vallaya to truok
oropa aad out flowara. Irrigation la ooaaoau
Culti-vatad hilla aad terraoaa oaad ohlafly l a
production of dry faraad graia «al hay.
laeludas oitrua bait, n d e Tarlaty of oropa
laoludiag aubtroploal frulta, daolduous frulta,
grapes, truok oropa, graia aad bay. Iatenaely
aultlvatad. dapaadast oa irrigation. Eucalyptus
for wood produota. Chaaaal Ialaada llaltad to
graslag, ailltary baaea aad raaracftloa.

DaaeriptiTa information g l ^ a l a table was obtained froa unpublished
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table i.—VKlcm l, PACIFIC COAST - rro»le. Ar«M « 4 Physical Areas for Soil « 4 Uetcr Coaaarrattoa K*MarebV-C««c.
Physical
Area
24

26

SCS Problem Area
H-12 SaocamentoSan Joaquln
YalleyDelta Area

Great
Soil
Oroup

Soil
Associations

Topography

•atlve
Vegetation

Avg.Ann.
Precipitation
Inches

Avg.Ann.
frost-free
Season
Day.

Planoaols
Alluvial
Sol la
Soloitthek
ft Solonctl
Slerosem
or Gray
Desert, Bog
soils,Rendsina . o i l .

San JoaqulnMedcra-Redding. Alluvial
•oils,FresnoPond,Pmnoo he
Peat ft Muak
Diablo-Catron

Flood plains,slop- Ann.ft woodland 18-36 8.V. 260-300
ing fans, low t e r - type grasses
6-16 S.J.Y
races.
alkali tolerant 18-Delta
Islanda ft levees
plants (S.J.Y.)
Area
(D.A.)
woodland lots
ft wood spc.

H-4 Coastal
Range ft Valleys - Oregon
ft Nash.

Gray-Br.
Podsollo

OlymploMelboumc

Low to steep
mountainous land.
valleys, beach
lands. Kiev, sea
level - 3000*

H-6 Dmp<iaa-Rogue
River Yalleya

Or.-Br.Podsolio
Red ft Tel.
Podtolio
Prairie
s o i l s , Gr.Browa Podcolio.Red
ft Yellow
Podiolle

H-6 lorthern Cal.
Coastal Range

W
O

Area ft Approx. Land Dee Distribution
Total
Cultr- Grass- Wood- Mlso. Public
Aoreage vated
land
land
owned
Millions
12.0

61

40

1

8

1.2

Remarks on land use
(1)
(2)
(3)

86* dryland ft i r r l g . orops (wide v a r i e t y ) .
2* woodland, 8* misc. Sacramento Valley.
60* cropland, mostly l r r l g . . leading area
in ootton, 43* range ft Pasture, 1* woodland - San Joaouin Valley.
90* intensively oropped. 10* pasture.
eaaala, ft waterways. Double oropplng Delta Area.
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H
%

I
3

Mixed
forest
ft grass

20-100

200-260

WilliametteRelatively smooth
Amlty-Dayton relief
Alken-KonoktlSites

Forest-brush
ft grass mixed

30-40
tmpqua
30-40
Rogue

140-160

AltamontLos OsosCayuoos
OlympicMelbourne
AlkenlonoktiSltes

Am. grass.
30-100
woodland grass,
brush grassi
douglas f i r .
yellow pine.
ehaparral

Steeply sloping
mountains and
small narrow
valleys
800'-7000'Kiev.

9.7

6

7

_

68

Major portion of cultivated land irrigated!
major irops hay, pasture, grain and diversified
crops. P-ars and prunes Important.

64
67

120-240

10.0

3.6

Cultivated largely for pasture crops.
Predominantly forested.

16

80

0.6

87

Privately owned land in deciduous f r u i t s .
vine grapes and grain*

\

X6

2Tb

1/

1

._

LuBberlng l a a>oat laportant lnduatry.
Vt% of araa uaad for grating. Dairy f a m i n g
id dortnant agricultural a o t l v l t y . Oraln,
hay. vagatablaa - prinolpal oropa.

6

__

8a«d c r o p . , Tagatabla ••*, bulb*, atrawbarriaa. a t o . Bay. l o grating land.

1-9 lortharn Cal.
Coaatal Radwood
Bait

OrayBrown
Podiollo

OlyaploMalbouma

Rapidly r i a i a g
from aaaooaat.
aoroaa narrow b a i t
of Marina tarraoaa
t o etaaply .lopIn*
roundad Mountain*,
•aa laTal - 4000*

Annual and
paranoia!
graaaaa.
radwood •
fir
tUw

40 aaa1.T.1
100 H.
alar.

840-160

2.6

6

H-2 Pugat Sound
Araa

Oray-Brom tr.rttPodtollo
Aldarwood

Tarraoaa * f o o t h i l l araaa of
g l a e i a l d r i f t . Oooaaional rooky
point or ridga.
Ilrr. 1200*

Hay
Poraat

9-1S out- 180-240
v u k ptfttai
30-40 Coaal
tallaya
50-70 Foothllle

4.6

S4

H-8 Wlllla*atta Vallay

Oray-Br.
Podtolio

Saooth tallay
floor coins l n t «
oldar tarrmeaa.
•arcing with rolling h i l l landa or
foot alopaa

DougUa
fir.
lariabla
Tagatatlva
aorar

90-60

200

..

S3

14

28

Highly dlraralfiad ayataa of f a n l n g .
Orasing araa lnoludaa unelaarad b*uah
and atvq> land.

H-T Klamath
Araa

Lithoaola
* Shallow
aolla

Upland la-m M M I
lntaraparsad by
•ountain Tallaya
and laka baalna
4000-0000' E1«T.
Mt.Paaka up to
9000*

Saga bruih.
lf-40
daaart anruba
aon.paraanial
graaaaa.Pinon
* Junipari Tal.
Plna k DougUa
Fir

LOO-140

11.3

«

20

T6

Major oropa - grain, a l f a l f a and hay. alao

WllliaaattaAwityDayton

UndarwoodBabb
MoCaMonDaaehutaa
Bog S o i l .
Paat k Muok
Slaroaaa
Portnauf
Gray Daaart Saganoor

IT

88

i

Problaai araaa ara thoaa daalgmtad on aap "Problaa Araaa i n S o i l Conaarvatlon", V. 8. Dapt. A g r . . S o i l Conaanatlon Sarrloa, Ally, 1960. Daacripti'iTa l n f o r m t i o n g l w n In tabla waa obtainad froai unpubllahad
m t a r U l aupplanratlng thla amp. Inforaatlon on Oraat S o i l Croupi and Soil Aaaooiatlona «aa takan froa 1938 Taarbook, D.S.D.A.
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The climate is highly varied, ranging from the hot dry southwestern
desert to the cool north coast and the cold winters in the mountains or
the eastern boundary to the north. The region has a generally long
growing season, ranging from over 300 days in the south to 200 days in
the agricultural areas of the north and less than 100 in the higher
mountainous areas.
The problems

Nearly every conceivable soil and water conservation problem occurs
on farm, ranch, and watershed lands in the region. The more severe
problems of the region include flood control and sediment transport,
water supply, wind erosion, and moisture conservation in the south ;
water erosion in the hilly lands; irrigation, drainage, and salinity in
the central valleys; and nutritional deficiencies including trace elements associated with acid soils in the north and the inherently low
supplies of plant food and intensive cropping practices in the southern
irrigated areas.
This region contains the most extensive irrigation agriculture in
the United States. For example, the irrigated acreage in California
alone totals nearly 8 million acres. Obviously, the agriculture of a
large portion of the region is critically dependent on the available
water supplies arising in the mountains. Both Federal and State
action agencies are deeply concerned with making maximum effective
use of the available water.
The most extensive agriculture is found in physical area 24, the
Sacramento Valley and San Joaquin Valley, with major agricultural
activities in areas 23 and 26. Area 22 is vital to the agriculture of the
area through the provision of irrigation water from melting snows.
Table 4 presents a brief statement of some of the major characteristics of each of these physical areas, together with a listing of the
soil and water conservation problems that are-ef^gfeatest urgency in
each of these physical areas. Even though table 4 does not list the
soil and water conservation problems that are of high or moderately
high priority, it should in no way be inferred that such problems can
be ignored. The problems that prevail but are not of greatest
urgency in this region may be found in table 2.
TABLE 4.—Region / , Pacific coast—Soil and water conservation research needs of
greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

22. Sierra Nevada, Olympic, and Cascade
Mountains.

This area, about 40,000,000 acres in
size, is generally strongly sloping to
precipitous with narrow valleys, divides, and some plateaus. The soils
vary from moderately deep to bare
rock, are light to medium textured,
and generally are well drained.
Most of the area is wooded. Mountain meadows occur at higher elevations.

Watershed engineering:
Precipitation-runoff relationships.
Channel stability and sedimentation of valleys.
Snow surveys.
Plant management: Management of
wet meadows.
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TABLE 4.—Region I, Pacific coast—Soil and water conservation research needs of
greatest urgency by physical areas—Continued
Physical areas

Major physical characteristics

Research needs of greatest urgency

23. Coast Range and valleys of southern
California.

This area contains about 20,000,000
acres and has a gently sloping to
steeply sloping mountainous terrain.
The upland soils are generally well
drained, moderately deep to shallow,
and medium to fine textured. The
valley soils are quite variable. A
dry farm, range pasture, livestock
agriculture is widely practiced in the
upland areas. Many of the valley
soils are intensively farmed to irrigated crops.

24. Central Valley of
California.

This area, about 20,000,000 acres in
size, is made up of nearly level to
gently sloping alluvial flood plains,
alluvial fans, and associated terraces. Soils are generally deep and
coarse to fine textured. A large
tract of organic soils occur in the
delta area. The area is intensively
farmed to irrigated crops.

26. Coast range and valleys of Washington, Oregon, and
n o r t h e r n California.

This area, about 20,000,000 acres in
size, consists of the gently sloping to
steeply sloping, low mountainous
Pacific Coast Range. Valleys are
narrow. Generally the soils are
moderately deep to shallow and
medium textured. Farming is
largely confined to the narrow valleys. Most of the area is forested.
This area, about 7,000,000 acres in size,
is made up of nearly level to gently
sloping flood plains, alluvial fans,
glacial till, moraine, and outwash
and lacustrine plains. Soils generally are deep to moderately deep
with medium to coarse texture.
Drainage is variable. Divers^fie'l
farming is important in the area.

Watershed engineering: Channel stability and sedimentation of valleys.
Water management:
Irrigation:
Consumptive use and optimum
soil-moisture levels.
Water-intake rates of soils.
Sealing ponds, canals, and ditches
to control seepage.
Sealing water surfaces to reduce
evaporation.
Soil management:
Conservation cropping systems.
Conservation cropping systems for
truck farming.
Tillage practices.
Salinity and alkali problems.
Plant management:
Management of wet meadows.
Conservation practices on rangelands.
Watershed engineering: Ground water
recharge.
Water management:
Irrigation:
Consumptive use and opti.
mum soil moisture levels.
Water intake rates of soils.
Hydraulics of surface irrigation.
Drainage of irrigated land.
Sealing ponds, canals, and ditches
to control seepage.
Sealing water surfaces to reduce
evaporation.
Soil management:
Conservation cropping systems for
truck farming.
Tillage practices.
Salinity and alkali problems.
Plant management:
Management of irrigated pastures.
Conservation practices on rangelands.

26. Interior, coastal valleys of Oregon and
leyi
Waashington.

27b. Klamath Basin....

This area, about 11,000,000 acres in
size, is characterized by mountain
valleys and lake basins. The soils
are dominantly medium to fine textured with moderate to slowly permeable subsoils underlain by hard,
fractured lava rock. The valley
soils are deep and generally subject
to flooding. The lower lying soils
are cultivated and the higher and
shallower soils are used for range and
timber production.

Water management:
Irrigation:
Consumptive use and optimum soil-moisture levels.
Water-intake rates of soils.
Soil management: Conservation cropping systems for truck farming.
Plant management: Establishment
and management of pastures and
meadows.
Water management:
Irrigation:
Consumptive use and optimum soil-moisture levels.
Water-intake rates of soils.
Hydraulics of surface irrigation.
Drainage of irrigated land.
Soil management:
Conservation cropping systems.
Crop residue management.
Plant management: Conservation
practices on rangelands.
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Existing facilities
In the Pacific coast region, physical facilities for soil and water
conservation research are provided by the California, Oregon, and
Washington Agricultural Experiment Stations, together with several
of their branch stations and experimental farms.
The Agricultural Research Service maintains a relatively small staff
at the U.S. Salinity Laboratory in Riverside, Calif., to investigate the
problems prevailing on the saline and alkali soils of the irrigated areas
in the 17 Western States and the Territory of Hawaii (this is discussed
later in the report). This service also maintains one or two scientists
working on soil and water conservation problems at several locations
in this area, including Corvallis, Oreg., and Davis, Berkeley, Fresno,
Lompoc, Pomona, Los Angeles, and Riverside, Calif. At Corvallis,
Oreg., and Davis and Riverside, Calif., the respective State agricultural experiment station provides office and laboratory space. At
other locations the inadequate office and laboratory facilities are either
rented or obtained through the General Services Administration.
Facilities needed in the region
The working group was given extensive information showing that
the existing physical facilities and scientific staff of the Agricultural
Research Service and the three agricultural experiment stations concerned with this region are quite inadequate in terms of the pressing
problems on soil and water conservation that prevail in the region.
There may be plans for additional facilities by the States that would
contribute to the overall objectives. Provision of new facilities should
involve carefully coordinated planning to best meet the problems of
this region and possibly adjacent regions. Examples of the need for
additional facilities are as follows:
Davis, Calif.—The existing program of irrigation and drainage research now underway at this location provides a good background for
the needed major expansion in these fields of research so vital to
irrigation agriculture. Facilities need to be provided. There should
be adequate provision for strengthening applied research at field
locations.
This should be a headquarters for research in watershed hydrology
that should be expanded to provide information needed in this region.
Adequate facilities should also be provided to study ground water
recharge. This problem prevails in several regions.
Riverside, Ccdijf.—Facilities for an adequate program of research on
dryland farming areas and on the interior valleys irrigated with
Colorado River water should be developed with headquarters at this
location. Federal land is available for such use at the site of the
U.S. Salinity Laboratory in this city. It is recommended that facilities should provide sufficient space so that staff members of the
Agricultural Research Service working on soil and water problems at
several scattered locations in the Los Angeles area can be headquartered at one location such as Riverside.
Corvallis, Oreg.—The research underway at this location on soil
fertility, soil physics, and sprinkler irrigation should be provided with
needed facilities to adequately meet the more urgent soil and water
problems in the northern part of this region. Watershed studies
should be initiated in the northern part of this region with headquarters
at this location.
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REGION II. THE COLUMBIA BASIN

The Columbia Basin region, as shown in figure 38, includes portions
of the States of Washington, Oregon, Idaho, Montana, and Wyoming
that drain into the Columbia Basin. This basin has strong and varied
relief features. Mountains, broad plateaus, basins, and valleys occur
in all parts of the region. The land relief, climate, and natural vegetation tend to subdivide the region into dissimilar units. The Columbia River system, which includes the Snake River, provides drainage for most of the region. In areas of low elevation where relatively
smooth topography occurs are found irrigated farmlands and the
major concentrations of population. A resume of the physical features
of this region is shown in table 5.

Tafcla 3.--U0IOB1 I I , COUWU BASIS - Prealea Araa* aae Pfcyeleal Area* far Soil aae Water Coaeervatloa leeaarckl/

Phyal
cal
Are*
27a

Oreat
Soil
Croup

SCS Problea Area

Soil
Associations

Uthoaola
Portncuf.BittGray Deaert' ville.Walla
Chestnut
Walla

C-l Upper Snake
Blver Plains

C-2 Central
Snake Blver
Plains

Cray Desert
Slerosea

G-3 Lower Snake
Blver Plalaa

Uthoaoli

0-4 Owyhae
Plateau Araa

Slerosea
Llthoaols

0-5 Baker Oraade Boa** .
Wallow* Valley*

Portncuf-

Topography
Gently sloping to
moderately undul.
Adjacent valley
steeper.

Native
Vegetation
5X woodland

Avg.Aan.
Precipl-

80-130

9.2

15

68

5

6.4

17
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2

5

90X of cultivated land i s irrigated - row crops.
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3.9

20
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2

6
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•early level to
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gently undul.
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Beaarks on Land Use
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land
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X
X
X
X
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Frost-free
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,

14.1

0.5

Forest' used - grazing, aajor land i s range.

s

3

95
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rolling h i l l s .
Graade-sllghtly
rolling h i l l . .
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level to sloping

Forest

"

20
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Three separate valleys differ s l i g h t l y but a l l
are concerned with irrigation farming.

i
H

0-6 Wallava-Blua
Ochoeo Mountain*
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Slerosea

SageaooB.
Portneaf

Bough mountainous
;aad

Forest

0-7 M Oregon
Plata**

Lithesola

OaeervoodBabb
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high rolling hlUa

Sagabruah
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l e a Ferae Prairie Prairie
Blue Mt.Foothill.

•as Perce
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Prairie country,
h i l l . aod. steep
rolling
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Palooae
Walla Walla
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Plateau
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Broan Soil*
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Plateau
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•atloaal forest occupies land.
Is grazed.

Forest land

10-30

100-150

7.6
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3.4

Craas, brush,
aoaa forest
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Prairie country,
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rolling
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some forest
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SageaVeor'
Blkxvllle

Gently sloping to
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2.9
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Glaciated plateau - Foreat
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5

-
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5

-

-

Cultivated land - vegetebles, hay and
pasture. native range aad pasture.

6-20
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1.4

—

85
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7
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50
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-

2
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Major crop i s wheat.

50

34

8

4
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Crops - wheat, alfalfa,sweat clover.
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2.5
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a
o
3

i—i

0-12 OkaaogaaWeaatehee
Klttita* Valley

iaeetnut SaO* Walla Walla
Browa Soil* Bltsvllle

Low terraces, rivet
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steep

0-13 Central
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Lead

LlthoseIs

Bough stony range
land SOO'-JSOO'

UnderwoodBab*

Sagabruah

Sagebrush

r
1/ Problea area* are thoa* designated on amp "Problea Area* in Soil ConaervaUbn Service, July, 1950. Descriptive information glren In table
m a obtained froa unpublished amterlal supplementing this map. Information on Oreat Boll Oroupa and Soil Aaeoclatlona M I taken froa 1938
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H

I

Table i.—MKim

I I , COUMIA lAlDI - Profclaa Areas ead Physical Areas for Soil tad Water Coaaervatlea Research!/-Coat.
•ox. Land Pse Dlstributl

cal
Area

SCS Problea Area

Great
Soil
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Brown Soils
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to steep rolling
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G-18 Central
Oregon Plateau
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1400'
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Rocky Mountain
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Undervood

E-3 Northern
Rocky Mountain
Valleys
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Benewah

Bunchgrass
Sagebrush

.Mostly irrigated land - sugar beets
potatoes, clover.

Bunchgrass
Sagebrush

Soa* grain farming.
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O

Grating of livestock aajor use.

Sagebrush
Bunchgrass

Rough mountainous
land, very steep

Yellow pine, fir
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brush
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Host of land in National Forest.

bushland
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Pour Mountain
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Mountain Foothills
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soil
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Basin
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One-hklf of woodland is National
Forest.

1
3

Chipeta
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Semlielliptical
platter-like fora
surrounded by nountain ria. 3600-700

Major use is grazing - forage is
key for utilization.

6-lk

7.*

92.6

1/-1

^

£ 11 infroatable

90

Crop* - alfalfa, snail grain, •uaar
beats, beans, irrla*t«d pasture*,
potatoes, *««<i crop*; 9 2 « 6 > grased.

8
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Wheat farming and ranching predominate over most of the region.
Where irrigation water is not available, wheat is grown on cultivated
lands, both in wheat-fallow and continuous cropping systems. In
the 16- to 20-inch rainfall belt, peas are alternated with wheat on a
year-to-year rotation.
Large irrigation projects in Washington and southern Idaho specialize in a limited number of farm products such as potatoes, drybeans,
sugar beets, and fruit. Small dairy herds are also found on many of
the farms to supplement farm income. Many farmers fatten beef
cattle or sheep during the winter and spring on alfalfa and grain crops
grown on the irrigated farms. Other irrigated crops include onions,
fruits, grapes, and seed crops.
Annual precipitation, rain plus water equivalent in snow, ranges
from 80 to 100 inches over the high mountain areas to as little as 4
inches in some of the interior valleys and basins. Water ranks high
on the list of basic resources of this region where improved utilization
will be a major factor in the future agricultural and economic progress.
Total water supply is good, but geographic distribution is poor.
Stream runoff from this area is greater than that from all remaining
areas in the United States west of the Mississippi River. The
Columbia River discharges annually a total of about 183 million
acre-feet of water at its mouth.
The problems

The region is plagued by floods involving snowmelt or a combination
of rain and snow. As the soils are often frozen when this runoff
occurs, the estimating of discharges becomes complex, and there is a
minimum of guiding data for this region. Damage occurs to crops,
lands, and irrigation facilities. Intensive research is required in this
region on the hydrographic characteristics of watersheds in areas
where runoff is derived from melting snow, rainfall, or both, and
where the ground may or may not be frozen.
Research is needed to determine the possibility of increasing the
groundwater recharge in this region by agronomic or mechanical
means to conserve surplus waters during spring runoff.
There is a particular need for research that would establish the
effects of varying degrees of land cover and condition of rangelands
upon the rates of sediment yield and water yield from upstream
watersheds.
Water erosion is one of the major soil and water conservation
problems needing research attention in this region. Of particular
importance is the general problem of erosion on frozen soils. Proper
soil management, tillage, stripcropping, and cropping practices on
cropland must be developed as well as determination of adequate
management for rangeland soils.
On both irrigated and nonirrigated cropland, improved cropping
systems and methods of residue management must be developed to
create surface conditions that would alleviate both wind and water
erosion.
In range areas, improved mechanical and management systems are
needed to improve infiltration and storage of moisture, reduce runoff,
reduce consumption of moisture by nonproductive plants, and use
runoff through impounding and spreading systems.
The whole gamut of irrigation and drainage problems is present at
one location or another over the irrigated parts of this region.
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The region has many unique problems in soil fertility involving
deficiencies of minor elements.
Table 6 gives a brief statement of the major characteristics and
research needs of greatest urgency for the physical areas of the region.
TABLE 6.—Region II, Columbia Basin, soil and water conservation research needs
oj greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

9a. Northern Rocky
Mountains and intermountain valleys.

This area contains about 59,000,000
acres. Topography is generally
strongly sloping to mountainous,
with narrow valleys, divides, and
some plateaus. Relatively little is
known about the soils. In general
the soils on the steep slopes are
shallow to medium in depth and the
valley soils are deep. Range is locally important. Forestry is the
dominant enterprise.

27a. Columbia, Snake
River plateaus, valleys, and mountains.

This area of about 59,000,000 acres consists of nearly level to steeply sloping
soils derived from loess and basalt
with outcropping scablands and
localized ranges of mountains. Soils
generally are well drained and medium to coarse textured. They vary
in depth. The lower lying soils are
intensively farmed. The higher
areas are used for range and timber
production.

Watershed engineering:
Precipitation-runoff relationships.
Sedimentation.
Channel stability and sedimentation of valleys.
Ground water recharge.
Snow surveys.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Plant management:
Management of wet meadows.
Conservation practices on rangelands.
Watershed engineering:
Precipitation-runoff relationships
Sedimentation
Channel stability and sedimentation of valleys
Ground water recharge
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels
Water intake rates of soils
Hydraulics of surface irrigation
Drainage of irrigated land
Erosion control:
Equation for predicting erosion
rates
Strip cropping
Soil management:
Moisture conservation methods
Conservation cropping systems
Crop residue management
Fertility requirements for conservation fanning
Salinity and alkali problems
Plant management: Conservation
practices on rangelands

Existing facilities
The Washington, Idaho, and Montana agricultural experiment stations are located in this region and are contributing valuable research
information to the soil and water problems of the region. These
States and Oregon also maintain several field stations in this region
such as Kalispell, Mont.; Aberdeen, Tetonia, Caldwell, and Twin
Falls, Idaho; Ontario and Pendleton, Oreg.; and Prosser, Wash.
Many kinds of agricultural research activities including those pertaining to soil and water use are carried on at these stations.
Facilities needed in the region
Considerable documentation was given to the working group showing that the existing physical facilities of the Agricultural Research
Service and the four State agricultural experiment stations concerned
with this region are definitely inadequate for meeting the urgent
problems pertaining to soil and water resources in this region. There
may be plans for additional facilities by the States that would con-
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tribute to the overall objectives. Provision of new facilities should
involve carefully coordinated planning to best meet the problems of
this region and possibly adjacent regions. Examples of the need for
additional facilities are as follows:
Bozeman, Mont.—An addition to existing facilities is needed at this
location in order to provide for expanded research on efficient use of
moisture on crop and rangelands, soil fertility, and soil management
practices. Added emphasis should be given to studies on the relationship between weather conditions and crop yields.
Snake River Valley.—A major field station should be established in
this valley, preferably at one of the sites already being maintained
by the Idaho Agricultural Experiment Station. The facility should
provide office, laboratory, greenhouse, storage, and implement housing
space to support a field program of research on water management
problems prevalent on irrigated farms and associated dryland farms
and rangelands in the Snake River Valley and similar agricultural
areas in the region.
Pendleton, Oreg.—The facilities at this location should be expanded
to provide for a major attack on soil management problems on the
vast expanse of nonirrigated grainlands of this region. The relationships oi farming procedures to minimizing wind and water erosion,
maintaining tilth, and conserving moisture need intensive study.
Prosser, Wash.—At this location, or at a satellite location nearer
the center of newly developed lands in the Columbia River Basin,
there should be an expansion of existing facilities to aid in better
meeting the complicated problems of the newly irrigated lands in this
part of the region. Problems needing more attention inchide irrigation procedures, soil fertility and plant nutrition, salinity and alkali,
and soil erosion under irrigation.
Moscow, Idaho.—Means should be provided for an expansion of the
small watershed hydrology project at this location to gain information
on water yields from the eastern Palouse and foothill areas of eastern
Washington and western Idaho.
Pullman, Wash.—The existing experimental area used for studies
on conservation farming practices should be enhanced to more effectively study possible cropping practices for this part of the region.
A new plant science building is being constructed at this location that
may provide some additional space for soil and water research.
REGION III. THE SOUTHWEST

The Southwest soil and water region includes most of the State of
Nevada and parts of California, Utah, Oregon, Idaho, and Arizona.
The region is characterized by isolated mountain ranges separated by
nearly level basins or intermountain plains. Large portions of the
desert consist of enclosed areas with no external drainage. Although
much of the region has potential drainage into major water courses,
the prevailing climatic conditions permit only a small contribution
from the desert proper to permanent streams.
Figure 39 shows the major physical areas in this region as well as
the more detailed conservation problem areas. Table 7 gives the
physicial data pertaining to these problem areas.
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Table 7.--REGION III, MOTBWSST - Problem Arsaa aad Physical Area* for Soil aad Water Conservation Research^

Physical
SCS Problem Area
Area

2a

Soil
.Croup

Soil
Associations

Topography

Native
Vegetation

o

7

80-130

Slightly rolling to
sharp. 4000-6000'

Desert shrub,
pinion, juniper
aspen, chaparra

Steep, rolling mta.,
nearly level lake
baalns & plalna;gentle
to steeply sloping alluvial fans -4-9000'

Above 6000'plnoc , 4-20 120-140
juniper,aspen,
chaparral,brush
Below 6000'shrut
land

7.5

'McCanmonDoachutea

Gentle to steep slopIng. 6000' - 10,000'

Pinon, juniper,
chaparral,buckthorn,grass &
sagebrush

8-12

120

2.1

60

35

Portneuf
Lahontam

Plat valleys, gently
sloping fans & steep
rugged mountains.
Elev. 35O0'-70OO*

Desert shrub

2-10

160-220

22.1 "

75

13

10

15

ReevesAnthony

broad sloping alluvial
fans,broad plains,
desert basins 2-10,000'

growth; deaart
shrubs

68

"

29

""

Some winter range, 29X desert waate;
small portion dryland grain; deaert
shrub grazed.

Fist,slightly undulating. 245'-l,OOO'

Desert shrubs & 4-6
bunch graaa

30

..

Double cropped - melons, beets, lettuce.

Lithoaolo
Slarozem
Gray Dasert

F3-NW Nevada &
SE Oregon Area

Sieroaera
Gray Desert

P4-Carson Area
Nevada

Siaroxem
Gray Desert
Chestnut

McCamnonDaachutaa
PortneufSagamoor
'PortneufSagamoor
LahontamTerainal
HyrumBinghumAvon
LahontaoTerainal

F5-ToquimaToryabe Ranges

Llthosols

P6-foutbarn
Nevada Baalna
and Ranges

Sieroaem
Cray Desert

"21

1/

1-

Pinon, juniper, 4-18
chaparral.brush
& desert shrub

P2-Humboldt
River Area

Alluvial
Red Desert

83

Steep, rugged mta.,
gently to ateeply
alluvial fans; nearly
level basins; plains.

HcCanmonDaachutes
PortneufSagamoor

P-8 Imperial
Valley .

4

60-160

Llthoaols
Sleroscm
Cray Desert

HohaveReevesAnthony
Alluvial

6-12

35.5

Remarks on Land Use

Gentle to steeply roll- Pinon, juniper, 4-16
ing. Level lake beda .
chaparral, and
Elev. 4000' - 12 000'
brush; desert
shrub.

Fl-Creat Salt
Lake Basin
(Great Basin)

and Ranges

Are a & App rox. Land Use Jistribution
Ave.Ann Ave.Ann.
Public
Precipl Frost-fr«• Total Culti- Crass- Wood- Miscellaneoua
owned
land land
Acreage vated
tation Season
X
X
X
X
Million! I
Dave

beets and potatoes)
Dryland (wheat) below 6000' desert shrub
grazed; above woodland graced.

80-120

19.8

1.5

96

15

2

88

6

4.3

72

6.4

4 10

2.2

200-300

2.5

20

Irrigated (small grains, hay and pasture)
Rangeland.

2.5

50

ProblejD area* are those desij nated on amp "Problasi Areas in Soil Conservation Service, "July, 1950. Descriptive lnformtioa given In table
lau obtained from unpublishw •ateriax supplementing this amp. Inforaatlon on Oreat Soil Groups and Soil Associations vere taken froa
1938 Tearbook UBDA.

4

86

17.3

Major land uae - gracing; Irrigated
(alfalfa, grain eod graaa paaturaa)
Irrigated (small grslns, corn,melons,
hay, pasture) Rangelend; 17.3X deaert
and playa wasteland.

Rangelend.

1.5

8

1

Low rainfall areaa flora; SW Nevada,
ungraded area; SW Nevada, deaert
shrub graaed.

cover - limited spring gracing, remainder

i
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Annual precipitation in this region varies from 2 inches in the
desert to 40 inches in the higher mountain ranges. The greater portion
receives less than 10 inches annually. In the southern portion of the
region, about 40 percent of the precipitation is received during the
winter period and 60 percent during the summer. In the north, the
reverse is true, with about 60 percent being received during the winter
and 40 percent during the summer. Desert temperatures have extreme
diurnal fluctuations. Maximums of 100° to 120° F. are common in the
summer, and extremes up to 134° F. have been reported officially.
For much of the desert, minimum winter temperatures do not fall
below 10° to 15° F. The annual frost-free period in southern portions
of the region is up to 340 days and in the Nevada portion, the annual
frost-free period ranges from 60 to 160 days.
In the Nevada portion of the region, livestock raising is the principal
agricultural pursuit on semiarid and arid ranges. Crops production
throughout most of the region is dependent entirely on irrigation.
The southern portion of the region is generally arid and much warmer
than the northern part, and most crops are grown under irrigation.
The principal crops are cotton, vegetables, alfalfa, small grains, and
citrus. In the Imperial Valley of California and the Salt River Valley
of Arizona, much of the irrigated land is double cropped with truck
crops, small grains, or sorghum. Yearlong grazing is widely practiced
in the southern portions of the region. Except in high altitudes,
the winters are mild.
The problems

Irrigation is the key to intensive agriculture in this area. The
supply of irrigation water is adequate for only a small part of the land
that could be irrigated. With the exception of the Imperial Valley,
the Salt River Valley, and the Great Basin, the close association of
irrigated lands with rangelands favors livestock farming. Animals
graze the ranges during the summer season, being returned to the
irrigated farms for supplemental feeding.
Alfalfa is grown on approximately 30 percent of the irrigated land
and covers a larger acreage than any other crop. It is an important
cash crop, both for local sale and for shipment to other areas. In
some of the drier areas, alfalfa seed production is becoming more
important. The same is true for sugar beet seed production in the
Imperial Valley. In Nevada, range livestock are dependent on irrigated areas or mountain meadows for their winter feed. Many sheep
and cattle are brought from the mountain ranges to be wintered on
the irrigated lands of the valleys. Agriculture throughout this entire
region can expand only to the extent of available water supply.
The intense summer storms that occur in this region create special
problems in watershed hydrology because of local flash floods and
intense transport of sediment that may occur. Water yield so produced is vital to agriculture in the irrigated valleys. Irrigation problems are especially pressing. Some 50 percent of the irrigation water
allocated is lost in conveyance so that efficiency of water conveyance
structures is a key problem. Problems of saline soils and high-lime
soils are urgent in this region. Studies that would aid in better use
of limited water supplies on rangelands are urgent.
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Table 8 gives a general description of the two physical areas and
the most urgent soil and water conservation problems that prevail.
Other important problems in this region are listed in table 2.
TABLE 8.—Region III, Southwest—Soil and water conservation research needs of

greatest urgency by physical areas
Physical areas

Major physical characteristics

21. Hot desert basins and
mountains.

This area, about 48,000,000 acres in
size, is made up of nearly level saline-alkali basins, sinks, marshes,
dry lakes, gently sloping alluvial
fans and flood plains with widely
spaced mountains. The alluvial fan
and flood plain soils are deep while
the upland soils are shallow, stony,
and rocky. Farming is confined to
the irrigated areas. Growing season
260-360 days. Some of the area is
used for range.

28. Great Basin.

Research needs of greatest urgency

Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Hydraulics of surface irrigation.
Drainage of irrigated land.
Sealing ponds, canals, and ditches
to control seepage.
Sealing water surfaces to reduce
evaporation.
Soil management: Salinity and alkali
problems.
This area of about 102,000,000 acres Watershed engineering:
Channel stability and sedimentaconsists of nearly level saline-alkali
tion of valleys.
basins, sinks, marshes, and dry
Ground water recharge.
lakes, and long sloping alluvial fans
and flood plains between mountain Water management:
Irrigation:
ranges. Soils are variable. Thin,
Consumptive use and optistony, and rocky soil conditions premum soil moisture levels.
vail in the upland areas. Farming
Water intake rates of soils.
is limited to irrigated valleys.
Hydraulics of surface irrigation.
Growing season 60-180 days.
Sealing ponds, canals, and ditches
to control seepage.
Soil management: Salinity and alkali
problems.
Plant management: Conservation practices on rangelands.

Existing facilities
The Utah, Nevada, Arizona, and California (Riverside campus)
Agricultural Experiment Stations are located near the edge of this
region and each has some facilities used in studying soil and water
problems of the region. Some attention to these problems is also
given by several field stations maintained by the States in this region;
e.g., at Meloland, Calif., and at Yuma, Tempe, and Mesa, Ariz.
The Agricultural Research Service maintains the Southwestern
Irrigation Field Station at Brawley, Calif., where special emphasis is
given to crop production problems on the irrigated soils of the Southwest. It is also constructing the Water Conservation Laboratory at
Tempe, Ariz., where a research program is to be developed on efficiency of water use. Also, the Agricultural Research Service maintains one to three scientists working on soil and water problems with
facilities provided by the respective State at each of the locations
named above.
Facilities needed in the region
Documentation was presented to the working group showing that
the physical facilities available for soil and water conservation research
by the Agricultural Research Service and the four State agricultural
experiment stations serving this region were definitely inadequate.
There may be plans for additional facilities by the States that would
contribute to the whole program of agricultural progress. Provision
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of new facilities should involve carefully coordinated planning to best
meet the problems of this region and possibly adjacent regions.
Examples of the need for additional facilities are as follows:
Logan, Utah.—The small research program underway at this
location on conveyance structures for irrigation water is inadequate
and should be greatly expanded. There is need for expanding research at this location on problems pertaining to fertility and waterholding capacity of irrigated soils. Field studies on reclamation of
saline soils need strengthening.
Reno, Nev.—This location should be provided with adequate facilities to become a headquarters for an expanded program on range
management and the watershed hydrology problems peculiar to the
Great Basin.
Tucson, Ariz.—This location should be provided with the means
to become a headquarters for research on the watershed hydrology
problems of the Southwest as well as providing for an extensive
expansion of range management research. This will entail subsidiary
locations supervised from Tucson.
Tempe, Ariz.—The new Water Conservation Laboratory at Tempe,
Ariz., will provide good facilities for this field of research and the
laboratory now under construction should be provided with adequate
operating funds.
\
Careful consideration should be given to any needed facilities at
the field stations located at Meloland and Brawley, Calif., and Yuma
and Mesa, Ariz., to aid these field stations in adequately meeting the
soil and water problems placed upon them by farmers in this region.
REGION IV. THE UPPER COLORADO RIVER AND ROCKY MOUNTAINS

The Upper Colorado River and Rocky Mountain region includes
the southwest portion of Wyoming, the western slope of Colorado,
the northwest corner of New Mexico, the eastern half of Utah, northern
Arizona, and the southeastern corner of Idaho.
The region consists of a series of high arid plateaus covered with
a scant growth of desert shrubs and grasses, adjacent to which lie
the rugged Colorado Rockies and the Wasatch Ranges, of high, relatively humid mountains, clothed with forests and comprising the
headwaters of the Colorado River system. With the exception of
the high mountain areas, the region can be considered as arid or semiarid. Summers in the northern section are warm to cool and of moderate length. In the southern portion, the winters are shorter and
summers hotter. Aridity increases steadily toward the south and
vegetation changes to desert shrubs and grasses.
A map of this region is shown in figure 40, and the details of its
physical characteristics are presented in table 9.
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Table 9

PhysiSCS Problem Area
cal
Area
19b

Soil
Associations

Topography

Hatlve
Vegetatlon

Ave.Ann. Ave.Ann.
Precipl- Frost-free
Season
tation
Days
Inches

Area 4 Appro*. Land Use Distribution
Culti- Grass- Wood- Misc.
Total
Acreage vated
land
land
*
Millions
*

Major use-grazing; minor use-supplemental feed.
Bo extensive timber areas.

80-120

10

10

90

High mountains cut by
narrow valleys with
steep slopes 4 canyons.
Elev. 6,000 - 14,000'

Sub-alpine coniferous forest, a l pine tundra,spruce,
aspen.ponderosa pine
plnon,Juniper.chaparral, sagebrush

10-30

20- 80

38

2

40

CapullnBrown
Gray Desert Tucumcarl
HavajoChlpeta

High valley enclosed
by mountains.
Elev. 7,500' - 8,000'

Grass and desert
shrub

8-18

90-120

2.7

17

71

7

5

Irrigated (native hay, potatoes, peas, a l f a l f a )
Grass cover - 10* good, 35* f a i r , 55* poor;
grazing.

Llthosols

McCammonDeschutes
Underwood
Babb

Steep mountains
5,000 ' 12,000'

Oak, pine,Juniper,
grasses

8-12

160-200

5.6

1

82

16

1

Areas of barren rock; range land.

PortnuefSagamoor
McCammonDeschutes-

Hogback mountains, low
h i l l s , level valley
floors. 6,000' - 13,500'

Sage 4 sparse grass;
14-40
Yel.pine,spruce f i r ,
aspen,stunted oak,
plnon, Juniper,chaparral

60-200

14.1

2

63

35

14-26

100-300

15-2

60

56

E8-Southern Rocky
Mountains

Gray
Brown
Podsolic
Llthosols

S9-8an Luis
Valley

ni-SandlaSaeramento-Quadaloupe Mountains

Sierozen
Gray Deaert
Lithosols

HelmerSantaBenewah
UnderwoodBabb

Hogback mountains 4
c u e s t a ; s t e e p 4 rugged

97

61* grass and sagebrush; summer and winter sheep
range; grassland 5* excellent t o good; 45* f a i r ;
50* good; woodland 35, 50, 25* (Grazed)

93

6

70

Irrigated small grain and hay; winter range;
Barren shale b e l t s .

8

90

Seme fruit and vegetables; a l f a l f a , small grain,
sugar beets, winter range for sheep; miscellaneous
In bare «>»i« areas.

11

80

Grassland and woodland grazed; dry farming-beans;
Irrigated - a l f a l f a and small grains.

74

93* of public land I s range; Irrigated crops:
a l f a l f a , small grains, sugar beets, beans and
potatoes; grazing.

Grass,Ponderoaa pine,
juniper, chaparral,
sage brush

Jl-8outhwestern
Wyoming Basins

Slerosem
Gray Desert

HavajoChlpeta

Basins, smooth, plateaus
mountain locked
6,000'- 12,000'

Salt sage and big
sage brush

8-16

60-100

8.2

J2-Colo. 4 Green
River Canyons,
teaas 4 Plateaus

Sierocem
Qray Desert
Lithosols

BavajoChlpeta
McCammonDeschutes

Wide plateaus cut by canyons surmounted by steep
walled flat topped mesas.
Kiev. 2,500' - 10,000'

Salt sage, desert
shrubs, short grass,
Plnon, chaparral,
Juniper 4 salt brush

6-14

80-240

36-5

2

90

J4-Bavajo Plateau

Brown
Soils

HavajoChlpeta
CapulinTucumcarl

High plateau, small
mountain peaks 4 mesas.
Kiev. 4,000" - 11,000'

Sage brush 4 short
grass; plnon,Juniper,
chaparral

6-14

120-160

28.8

1.5

86

E7-South Central
Wyoming Basins

Gray Desert

BavajoChlpeta

3 areas. (l)Shlrley Hanna Desert shrub
Basln-gently rolling
valleys, mod.rugged Hogbacks (2)Sweetwater ArchPlateau with Igneous pinnacles (3)Blg Wind River
Basin. Terraces,mesas,
buttes,rugged hogbacks.

10-20

80-140

9-9

5

90

Steep sided mountains
Kiev. 8,000' - 10,000'

12-14

140-160

1-5

Irrigated (hay, small grain, f r u i t ) . Dryland
(beans); forest grazed; open woodland grazed,
barren land above timber l i n e .

2.5

High mountain ranges
with small valleys
Elev. 3,000' - 11,000'

Plnon, Juniper,
chaparral, 4

70

Summer range for sheep, irrigated hay and small
grain, grassed area - 10* excellent t o good,
25* f a i r , 65* poor; Woods, 40, 30, 30*.

Rough
stony land

UnderwoodBabb

6

70

Llthosols

Lithosols

""

lnconflguratlon
Elev. 5,500' - 8,000'

J5-ArlzanaBew Mexico Mts.

1/

Remarks on Land Use

12-20

UnderwoodBrown s o i l s Babb
Joplln

H0-Outlylng Mts.
In Bew Mexico 4
Arizona

owned
*

Mid-grasses; chaparral, savannah

15-Rocky Mountain
Foothills

J3-Wasatch
Mountains

20

Great
SoU
Group

. — REGIOH IV, UPPKR COLORADO RIVER AID ROCKY MOUBTAIHS - Problem Areas and Physical Areas for Boll and Water Conservation Research!/

35

5

50

Problem areas are those designated on map "Problem Areas in S o U Conservation", U. S. Dept. Agr., Soil Conservation Service, July, 1950. Descriptive
Information given in table was obtained from unpublished material supplementing this amp. Information on G n a t Soil Groups and Soil associations * u
taken from 1938 Yearbook USDA.

15

Essential use for sheep ranges.

i
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The problems

Crop production in the area is largely dependent upon irrigation,
although major acreages of small grains are produced in some areas.
Livestock ranching is closely integrated with the irrigated agriculture
of the region. Sheep and cattle graze the rangelands that are unsuited for crop production. Irrigated cropland is usually associated
with these ranch operations to produce hay and other feeds to supplement range feed during the winter months. In the northern portion,
the high, short-season hills and mountains are adapted only to livestock grazing for short periods of the year and ranchers must rely on
the irrigated valley lands for pasture and other supplemental feed.
Mountain meadows occur in many of the mountain valleys.
The key soil and water problems are those that commonly prevail
on rangelands, mountain meadows, and irrigated valleys. Much more
information is needed on watershed hydrology as it affects agricultural areas. There is need to develop more effective water management and fertility programs on mountain meadows, water conservation practices on rangelands, improve irrigation practices, and to effect
much better control of salinity and lime-induced chlorosis in the irrigated valleys.
A brief statement of the major characteristics and research needs
of greatest urgency for the physical areas of the region are given in
table 10.
TABLE 10.—Region IV,

bpper Colorado River and Rocky Mountains—Soil

and

water conservation research needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

This area contains about 69,000,000 Watershed engineering:
Precipitation-runoff relationships.
acres. Topography is generally
Sedimentation.
strongly sloping to mountainous,
Channel stability and sedimentawith narrow valleys, divides, and
tion of valleys.
some plateaus. Relatively little is
Ground water recharge.
known about the soils. In general,
Snow surveys.
the soils on the steep slopes are shallow to medium in depth and the Water management:
Irrigation:
valley soils are deep. Range activities are locally important. Forestry
Consumptive use and optiis the dominant enterprise.
mum soil moisture levels.
Water intake rates of soils.
Hydraulics of surface irrigation.
Soil management: Salinity and alkali
problems.
Plant management:
Management of wet meadows.
Conservation practices on rangelands.
20. Basins, mesas, pla- This area, about 80,000,000 acres in Watershed engineering:
teaus, and canyons.
size, is characterized by gently slopPrecipitation-runoff relationships.
ing plateaus and mesas deeply and
Sedimentation.
abruptly incised by arroyos, draws,
Channel stability and sedimentaand canyons. The soils are very
tion of valleys.
limy, mainly shallow, or have
formed cemented zones. A high
percentage of the area is used for
range. Cultivation is confined to
irrigated areas.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Drainage of irrigated land.
Soil manage nent: Salinity and alkali
problens.
Plant management: Conservation practices on rangelands.
19b. Southern Rocky
Mountains and
intermountain
valleys.
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Existing facilities
The main campus of the Wyoming Agricultural Experiment Station
is located in the northeast corner of this region and those of the Utah
and Colorado Agricultural Experiment Stations are located on the
western and eastern borders, respectively. All of these experiment
stations, together with several of their outlying field stations, are conducting some research that applies to the soil and water problems that
exist in this region. Furthermore, the Arizona and New Mexico
Agricultural Experiment Stations are conducting research on range
management and watershed problems that is providing needed information for the agriculture, of this region.
Each of the above-named experiment stations also provides some
physical facilities for Agricultural Research Service scientists working
on problems prevailing in this region.
The Agricultural Research Service rents a small amount of office
and laboratory space at Grand Junction, Colo., providing meager
facilities for several scientists working on the irrigation, chlorosis, and
mountain meadow problems that occur in this region.
Facilities needed in the region

The working group was supplied with appreciable documentation
that the physical facilities of the Agricultural Research Service and
the five State agricultural experiment stations available to this region
for meeting urgent soil and water problems were inadequate. There
may be plans for additional facilities by the' States that would contribute to the whole program of agricultural progress. Provision of
new facilities should involve carefully coordinated planning to best
meet the problems of this region and possibly adjacent regions. Examples of the need for additional facilities are as follows:
Laramie, Wyo.—This location should be provided with necessary
facilities to become a headquarters of research to meet problems prevailing on northern rangelands.
Logan, Utah.—As mentioned in region III, this location should
become a center for research on the efficiency of conveyance structures for irrigation water.
Fort Collins, Colo.—The soil physics and soil fertility investigations
now active at this location apply in good measure to region IV. The
office, laboratory, and greenhouse space is inadequate and should be
improved and expanded.
Tucson, Ariz.—The range and watershed management research
headquartered at this location should be provided with the necessary
facilities essential to expand such investigations that are urgent in
the southern part of this region.
Grand Junction, Colo.—Necessary facilities should be provided at
this location to enable an adequate approach to the chlorosis and irrigation problems of the region which includes the Upper Colorado
River Basin. This should include provision of headquarters for
mountain meadow research.
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REGION V. THE NORTHERN GREAT PLAINS

The northern Great Plains region shown in figure 41 includes most
of North and South Dakota, eastern Montana, and northeastern
Wyoming. The details of its physical features are shown in table 11.
This region contains mountain and foothill lands in its western
portion graduating into plains to the east. With the exception of the
black glaciated plains of the Dakotas, a large percentage of the region
is in grassland. Wheat farming and ranching predominate in the
region. Much of the wheat is grown in a wheat-fallow system. The
region has a short growing season and precipitation is often the limiting factor in crop growth, but torrential rains do occur and cause erosion and appreciable runoff on farm, ranch, and watershed lands.
Deficiencies in moisture for crop growth are resulting in an expansion
of irrigation with its attendant problems of water supply.
The primary factor influencing the agriculture of the northern
Great Plains region is the irregular and generally deficient rainfall.
A combination of climate, topography, soil, and native vegetation
encourages an agriculture broadly devoted to the production of small
grains and range livestock. Steep lands and sandy or thin soils usually
are devoted to rangeland. Small grains, primarily spring and winter
wheat and oats, are grown throughout the region if soil and topography are suitable over a large enough acreage. Soil, topography,
and climate combine to form a pattern that gives rise to the production
of spring wheat and oats in the northeast, spring and winter wheat
in the triangle area of Montana, and range livestock in the western
and southwestern parts of the region. In the small-grain portions of
the region, the practice of summer fallowing has been adopted in
which no crop is grown for one full season in order to encourage storage
of part of the moisture that comes during the period between removal
of a grain crop and the seeding of the succeeding crop. The soil is
tilled at intervals to control weeds. This improvement in moisture
status of the soil is reflected in higher yields of wheat grown after
fallow, especially in dry seasons. Yields after fallow in the better
years may be only about 20 percent better than those of continuous
wheat. Yields of wheat after fallow in the less favorable years, however, are often double those of continuous wheat.
In the more humid eastern sections and in the irrigated areas scattered throughout the region, a greater diversity of crops is grown than
in the less favored areas. Alfalfa, sugar beets, potatoes, flax, and
corn are produced there. Moisture for crops becomes progressively
more limiting from east to west, hence, the variety of crops and proportion of the land given over to crop production are correspondingly
less. Thus, the more western sections of the region have a higher proportion of the land devoted to grassland for hay and grazing purposes.
The problems

Lack of precipitation in this region is perhaps its dominating characteristic and results in a general condition of inadequate moisture for
maximum plant growth in most years. This moisture deficiency is
the overriding problem throughout the region and secondary results
are wind and water erosion problems indicated above which result
from difficulties in cover production and maintenance. Throughout
much of the area, the crop-fallow system is of necessity practiced and
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the inefficiencies in moisture use of this practice are well known. In
addition, declines in soil productivity are more intense under this
cropping system than a continuous cropping system.
On rangelands, conservation and efficient use of moisture is a major
problem. Evaporation from soils and transpiration by noneconomic
plants account for the major water losses, but runoff also accounts for
a sizable amount of the loss. Evaporation from snow cover, which
accounts for perhaps 25 percent of the total precipitation, and runoff
during the spring snowmelt on frozen soils are also general problems.
Maintaining adequate moisture to establish grasses on range or crop
land is also a major problem.
On croplands, evaporation is the prominent problem, particularly
in the crop-fallow system, but runoff losses again take a toll of the
water. Both evaporation and runoff are excessive under this system
and elimination of this practice would do much to improve moisture
utilization.
On many of the soils in the area, infiltration is low due to the finetextured nature of the soils and runoff is aggravated further by the
intense summer precipitation occurring throughout the region.

to
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Table 11.--UCIOK v, WOKtaam CUAT PLAXn - Problem Areas and rhy.lcel ATOM (or Soil and Hater Conservation taeearcal/

Tery rough.nearly
lev.along streaus
to nearly vert.,
•Ides of buttes

Avg.Aan. Avg.Ana.
Areai
Precipi- Proet-Pree Total
tation
teasoa Acreage
Inches
P«7«
milons
4.7
Bl.Hllle pine,spruce 16-18 L. 90-130
aspen birch, lange elev.
V. wheat.grana.broMa, 26-30 1.
buffalo neddlegr;, elev.
bluesteM
1.7
110-123
101 devoid of veg. 12-16
2.91 woodland
\
(cottonwd.westem
red cedar)
Dense grasses;west. 14-18
wheet,bloe grana,
sand dropseed needle

toll
: Great
niyaical
toll
Associations
Topography
SC8 Problan Area
Area
Grow*
LlthosoiB Underwood- ' Mountain?**, woi.
12Outlying
Mts.
19*
of Mont.4 Bl.
Babb.
rugae*, rang. In
Hills of SDak.
elev.3300-8600 ft.
29

D3- Badlands of
V. Dak.

Lithosola lough
broken land

•atlva
Vegetation

113-140

13.3

Aopr«
Use I etrlbu :lon
Cultl Grass Voodpublic
rated land land Misc. Owned
*
1
1
1
43
6
48
39
7

2.8

84.3 2.9

10

37

Cropland neatly U feed grains of
barley and oats.

36.6

60.0 0.1

..

..

Crops are Mainly spring wheat.
grass and some flax. One quarter
of cropland fallowed each year.

D4- Basldual Pins Chestnut
of V. Dakota;
•>ak-8Dak.

VilliamaMortonBalnvllle

Ondul. to hilly.
Cently rolling to
rolling.

D5- Badlands of
Montana

Ffcugh
broken land

lough brokan to Bad- thortgrass
lands Area

12-14

110-123

3.2

0.3

70

WillleasMortonBalnvtlle

Gently to Moderately thortgraae • Prairie 2-15
rolling with nearly type
level Moderately
undulating relief on
glacial Flaxvllle
Plateau

110-113

7.4

8

90

Undulating. Strongly thortgrass prairie
1-14
rolling near streane (shrtgr. Mid-type In
high rainfall areaa)

90-113

6.3

44

32

LlthOBOlB

D6- Thinly Glaci- Caestautated plains 4
badlands;
Montana

D7- Triangle Area
of Montana

Brovn
Soils

JoplU

#

lanarks on Land Use
forestry and ranching doalnant.
61 barren rock.

0

7

40

0.31 cropped to feed crops to support reaching. 71 barren, eroded.

2

33

One quarter of cropland Is Irrigated, alternate snail grain ant
fallow on dryland.

3

mm

Wheat-fallow area and reaching.
torn Irritation

1

I
CO

D8- Western Mont.
Foothills fc
Benches

Chestnut

WilliamsMortonBalnville

Strongly rolling to
rough brokan lntanr.
alluvial land rel.
smooth

Sbortgr.-aldgrass
with scrub yallow
plna & jualpar at
high alaratlons

14-18

90-120

7.5

20

79.5

0.5

-*

Ooa-half cultivated land la irrigatad alfalfa, paatura, augar baats,
and small grain. Vlntar whaat-fallow
on dry cropland.

D9- Can.Montana
Shala Hills
& Plains

Chastnat

WllllamBMortonBalnville

Mixed-mountainous
to undulating to
irrigated Tallays

Short graa s-mldgras s 11-15
typa

120-135

28.6

11

80

3

6

1/5 col.land lrrlg.& grows alfalfa,
baats, aa.gr. & corn; dry cropland
all altarnata am. gr. & fallow.

Joplln
Rough broken
land

Rolling to rough
brokan dlssactad
plains

Shortgr. Midgrassshortgr. pralrla
scattarad yallow
plna & junlpar

12-17

110-150

32.7

10

86

1

3

Dry farm whaat & faad crops. Irrigatad-sugar baats, alfalfa, c o n
oi 21 of araa (along vallays).

Vhaatgrass; short &
•Idgraas typas

14 W.to
18 E.

130-150

17.4

12

85

"

121 croppad, mainly whaat; 851
ranga-whaatgr.pradomlnataa;soma
short & midgrass typas.

14-24

110 1
140 S.

29.0

68

26

5

Cashgrain, corn and wintar whaat
In So.,' spring whaat in Ho. Larga
potantlal irrigated araa.

DIO-Powder *IkwBrown
stona Res.Pks; Soils
Mont-Vyo-SDak- Llthosols
BUak.

32

Dll-Pierre Shala
Pins; SDakMont-V7A.-JabE.

Llthoflols Plane

Cently rollinghllly-rough and
brokan

Dl- Black glac
Pins of Dak.;
BDak-SDak.

Chernoiem. BamesParnall

•early lev.glacial
Mid-typa grassaa
till pins,moralnlc
hills & ridges,end.

1

>

•sirinti. ivAbCis or

kame topography
1—1

D2- Dark Brown
Clac.Plains
Can.Dak.;
•>ak-SDak.

Chastnat

Vllllame
Morton
Balnvllle

Moralnlc hills, gr.
morralna of oldar
glac.par.Kattla &
kaaa topography

Mid-typa grassas

15-19

110 M. '
140 S.

19.2

42.7

54

0.1

3.2

Problem areas axe those designated on m p "Problem Areaa in Soil Conservation Service," July, 1950. Descriptive information given in table

2

^ S T S

^ i S f S i * ! supplementing this mp. Infoxmtion on Great Soilttroap.and Soil Associations was taken from

1938 Yearbook USE*.

Caah crop Is mainly spring whaat.
Lass than 251 of cropland fallovad.
Corn often replaces fallow in Can.
and southern part.
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There is a serious dearth of information in this region on rainfallrunoff relationships, including the effects on water yields, soil erosion,
and sediment transport.
There are numerous irrigation projects in the region that are hampered by inadequate methods as well as background information that
is essential toward making projects more effective.
A brief statement of the major characteristics and research needs of
greatest urgency for the physical areas of the region are given in
table 12.
TABLE 12.—Region Vf Northern Great Plains—Soil and water conservation research
needs of greatest urgency by physical areas
Major physical characteristics

Research needs of greatest urgency

Great

This area of about 104,000,000 acres is
nearly level to gently sloping except
where shales and sandstones outcrop; there the relief is strongly
rolling to rough and broken. Most
of the soils are deep, well drained,
and medium textured. Shallow
soils are confined to the steeper
slopes. About 10 percent of the area
is cultivated and the remainder is
used for range. Irrigation is confined to the stream valleys.

Dakota

This area, about 48,000,000 acres in
size, is gently sloping to rolling.
Soils generally are deep and medium
textured, although relatively large
areas of sandy soils or medium
textured soils are underlain by
gravel. The area is largely for
general farming with some ranching
In the more broken parts.

Watershed engineering: Precipitationrunoff relationships.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Hydraulics of surface irrigation.
Soil management:
Moisture conversation methods.
Conservation cropping systems.
Crop residue management.
Fertility requirements for conservation farming.
Soil blowing problems.
Plant management: Windbreaks.
Water management: Irrigation: Water
intake rates of soils.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Salinity and alkali problems.
Soil blowing problems.
Plant management: Windbreaks.

Physical areas
Northern
Plains.

32. Glaciated
Plains.

Existing facilities
No State agricultural experiment station is located in this region,
although the South Dakota station is on the eastern border. The
States maintain several field stations in this region, such as the ones at
Dickinson, Minot, and Williston, N. Dak.; Highmore and Eureka,
S. Dak.; and Huntley, Sidney, Moccasin, and Havre, Mont. There
is some research underway at all of these locations that is applicable
to use of the soil and water resources of the region.
The Agricultural Research Service maintains the Northern Great
Plains Field Station at Mandan, N. Dak., in cooperation with the
North Dakota Agricultural Experiment Station, at which research is
underway on a number of problems relating to management of drylands. The Newell Field Station is operated by the Agricultural
Research Service in cooperation with the South Dakota Agricultural
Experiment Station. There is a modest program of research underway
at this location on soil management and fertilizer practices on Pierre
clay soils.
Facilities needed in the region
The working group was apprised of the obvious deficiency in physical
facilities avauable by the Agricultural Research Service and the
four State agricultural experiment stations for meeting the soil and
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water conservation problems urgent in this region. There may be
plans for additional facilities by the States that would contribute to
the whole program of agricultural progress. Provision of new facilities
should involve carefully coordinated planning to best meet the problems of this region and possibly adjacent regions. Examples of the
need for additional facilities are as follows:
Center for region.—A critical evaluation indicates that the Newell
Field Station has served its best usefulness. There has been serious
soil blowing on some of the experimental fields that has impaired their
value for further research. It is recommended that a new location be
established in eastern Montana or western South Dakota to adequately meet current soil and water conservation problems in this part
of the region. Modest facilities will need to be provided.
Huntley, Mont.—A prominent field station now in existence at
this location has long provided valuable information on irrigation
problems on the tight soils of the Yellowstone River Valley. Needed
additional facilities at this location should be provided.
Mandarty N. Dak.—The existing research program at this location
should be bolstered by providing needed additional facilities for soil
and water research. Greater emphasis should be given to developing field methods for moisture conservation, controlling wind and
water erosion, and strengthening research with field application in soil
fertility and soil tilth.
Brookings, S. Dak.—Sound research is underway at this location
in plant nutrition, soil physics, and irrigation engineering that has
application to this region. Needed facilities to enhance this research
are recommended.
Fargo, N. Dak.—Although this location is just outside of region V,
research is underway herp-trf value to the region and needs for an
expanded program should be recognized.
Bozeman, Mont.—The research underway at this location, including
satellite field stations, is iinportant to a major part of this region, and
needs for a much more adequate soil and water research program
should be given early consideration.
REGION VI. THE CENTRAL GREAT PLAINS

The Central Great Plains region is primarily a grain farming and
cattle grazing area, with some irrigated land. The topography ranges
from nearly level loess plains and alluvial valleys to steeply sloping
sandhills, flint hills, and riverbreaks. The climate is semiarid in the
west and dry subhumid in the eastern part of the region. Low and
variable rainfall is encouraging the expansion of irrigation.
An outline of this region and the major physical areas are shown
along with the conservation problem areas in figure 42. Physical
characteristics of the individual problem areas are given in table 13.
The prairies that comprise this region are largely used for the production of small grains and as rangeland.

76

SOIL AND WATER CONSERVATION RESEARCH

Table 13 .—FQnZQaT VI, CORRAL OREAX PLAIBS - Problem Araaa and Physical Arvaa for S o i l and Watar Conaervatlon
Fhysleal
SC8 ProblMi Ana
Area.
30

D12-ftebraaka Saad
Hill.

D13-Borthara
Brown Plains

31

Graat
Soil
Group

Soil
Aeeoclatlona

Topography

•atlT*
Tagatattoa

Avg.Aaa.
Praelpltatlea
Incbaa

Ayg.Am.
Saaaoa
Dars

Total
Culti- Graaa- WoodAeraaga vate laad
land Mac. Owaad
MllUoma
X
%
1
X
%.
1

laaarka oa Laad Oaa

3

J8X raaga graaalaad (aaalhwaH)

4

Prtn.
aaall
wbaat
•raaa

Saada (Dry! valantlaaKuecaeDina Sand

Undulating or gantly
rolling to duaalUa;
4-61 aaooth & gaatly
rolling

Tall gsaaaaa

18-22

140-160

16.2

8

88

WeldFt.Colllnc
loeebud•rldgaport
Kalth

•early lav.to gently
rolling tablaland
araaa that braak off
Into eteeply rolling
valley alopaa; sandh i l l araaa tnaaaocky
to donallka

Raagaa (short
14-18
graaa); Sandy araaa
(•lxad, t a l l aad
abort graaaaa)

120-180

48.9

42

54

Kalch

Strongly rolling to
rough brokan; alar.
1800 to 4,028

Short graaaas
16-22
doalnata; aldgraaaaa;cottonwood,
• l a . haeOarry

160-185

3.3

38

39

.03

3

(Toothful) daaply
antranchad vallaya
saparatad by long
narrow upland
dlTldaa

Nlxad graasaa;
daclduowa traaa

160-180

11.4

so

46

""

4

•aarly l a r . t o gantly
sloping plalna; brd.
l«r. vallay floors;

Taaa graaa

24-28

160-180

6.4

70

20

I

8

GkUt eropa - corn, wbaat, a l f a l f a .

Bluaataa 4 atdgraaaaa; abort
graaaaa

22 aW
29 SV

170-180

8.0

54

38

1

5

Saall grain farming doataaat;
foraga, grain aorghaaa, oata,
barlay, awaat clover, a l f a l f a .

22-35 *

170-1*5

3.0

71

21

2

6

Viatar wbaat dominant; aaall grain
forming; cropland 71X, native grassland 21Xt aoaa prod, of poets and
law grade luaVart axtenalva ahaltarhalts.

soils
Chestnut

D17-Bre*ke of CtM
High P l a l u

Chestnut

D14-MebraakaKanaaa. D l i eectcd Loess
Htlla and
Tablelands

Chamocea Holdradga
Hall

DlS-Cen.MebraakaKaoaaa Lo«sa
Plains

Plaaoaol

Qrete
ftujtingsIdana

o

20-24

-•

eropa - wbaat, baats, haaaa,
gralaa, potatoaa, a l f a l f a ;
fallow on dryland; larga
of rangalaad.

38X cropland; wtntar wbaat, grain
and foraga aorghaaa.

Lend Wast soltad for rasgalaad 4 f l ;
501 la cultivated. Vhaat aad cam
aajor eropa.

Dl8-Creat Band
Sandy Plalna
(Arkanaas I . )

laddlah
Cbaatnttt

i
8

"

•arabaa
Chamosasi
Dl6-Cen. Kansas
Shale-Sandstone R i l l s *
Loass Plalna

I—*

Hays

Strongly rolling to
h i l l y convax alopaa;
gantly rolling
alopaa with aaooth
dlTldaa

MUaa
Varnoa

Undulating to donaTall grasaaa;ald
llka;flat to gantly
to abort graaaas;
sloping;gantly slop- acattand harwvda.
Ing to aoaarataly
dlssactad by dralnagawaya;atrongly d l s sactad rolling to
h i l l y eoonrax alopaa

1
?
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The problems

The problems of the region are centered on water—too much or too
little. The past 25 years have seen two major flood disasters—on the
Republican in 1935 and on the Kaw in 1951. Similarly, twice during
the last 25 years the Federal Government has had to move into the
central plains with costly emergency programs to help combat the
severe privations wrought by the ravages of drought. The costs to
the public of the floods and droughts that plague this region emphasize
the need to develop new technology on the conservation of its soil and
water resources.
Among the problems needing special research attention are water
yield and sediment production. Intense storms of short duration are
common in the central plains, and better criteria for use in designing
structures to conserve water from these storms and to prevent floods
are critically needed.
Research on soil and crop management practices to most effectively
conserve moisture is another critical need in this region and should be
attacked on a broad front. Progress in this field could contribute
greatly to easing the drought problem. The irrigation agriculture of
the central plains has critical unsolved problems, one of which stems
from the fact that intense rainstorms may strike during the irrigation
season. Soil erosion by water and wind is severe in parts of this
region.
The problems of greatest urgency of the region are listed in table 14.
Many other critical problems in the Central Great Plains are listed
in table 2.
TABLE 14.—Region VL Cento al Great Plains—Soil and water conservation research
needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

30. Central High Plains. This area, about 59,000,000 acres in
size, has a relief characterized by
nearly level to gently rolling tableland areas that break off sharply
into steeply rolling valley slopes.
The Nebraska and Colorado sandhills are included with this area.
Soils are generally well drained and
medium to coarse textured. This is
a cash wheat and livestock area*
Large ranches occupy the sandhills
and rough, broken areas adjacent
to streams. The stream valleys are
nearly all irrigated.

31. Loess hills and tablelands.

The area, about 30.000,000 acres in size,
has the relief of an old loess plain
that is dissected by streams. Generally soils are well drained and
medium textured. About \i of the
area is cultivated and the other H is
used for range or pasture. Large
areas are irrigated in the river
valleys.

Research needs of greatest urgency
Watershed engineering:
Sedimentation.
Channel stability and sedimentation of valleys.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Hydraulics of surface irrigation.
Sealing ponds, canals, and ditches
to control seepage.
Sealing water surfaces to reduce
evaporation.
Erosion control:
Equation for predicting erosion
rates.
Stripcropping.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Soil-blowing problems.
Plant management: Windbreaks.
Watershed engineering: Precipitationrunoff relationships.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Erosion control: Equation for predicting erosion rates.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Soil-blowing problems.
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Existing facilities
The main campuses of the Kansas, Nebraska, and Colorado Agricultural Experiment Stations are located near the edge of the centralplains region. Research is underway at these stations on some of the
problems of the region. There are also several State and Federal
substations and field stations at which soil and water conservation
research is conducted.
The principal State substations where soil and water research work
is in progress are those at North Platte, Mitchell, and Alliance, Nebr.;
Hays and Colby, Kans.; and Torrington and Archer, Wyo. The U.S.
Department of Agriculture has a field station at Akron, Colo., and a
watershed research project at Hastings, Nebr. The Hastings watershed project utilizes leased land.
These substations have a distinguished history of service to Great
Plains agriculture. However, the total research program in soil and
water conservation in the central plains is indeed small in relation to
the needs for research and in relation to the public expense of emergency land programs in the area. The critical needs for additional
research in the area have been emphasized by the Great Plains Agricultural Council.
Facilities needed in the region
Extensive evidence was accrued that the research programs on soil
and water conservation underway by the Federal and State stations
in the central Great Plains should be strengthened materially including
provision of adequate physical facilities. There may be plans for
additional facilities by the States that could contribute to the whole
program of agricultural progress. Provision of new facilities should
involve carefully coordinated planning to best meet the problems of
this region and possibly adjacent regions. Examples of the need for
additional facilities are as follows:
Manhattan, Kans.—This location is now a modest center of research
on soil blowing. In providing for the additional facilities needed at
this location, emphasis should be given to research on wind erosion and
moisture conservation.
Lincoln, Nebr.—Physical facilities for an expanded research program
on moisture conservation including residue management should be
developed at this location to aid in meeting problems on the central
plains.
Hastings, Nebr.—The key watershed management research headquartered at this location should be provided with means for expansion. The work at this location is essential to support the small
watershed programs being established in this general region.
Fort, Collins, Colo.—This location should be provided with adequate
facilities for research on soil fertility problems and for studies on
moisture conservation problems of the central Great Plains. Adequate
office and laboratory space is urgently needed to house Agricultural
Research Service personnel working on soil and water problems at
this location.
Akron, Colo.—A modest office and laboratory building should
be provided to house research on watersheds, water and wind erosion,
residue management, and soil fertility problems being studied at the
central Great Plains field station.
46846 O—5©
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REGION VII. THE SOUTHERN GREAT PLAINS

The southern Great Plains region shown in figure 43 includes
eastern New Mexico, northwestern Texas, the western two-thirds of
Oklahoma, southwestern Kansas, and the southeastern corner of
Colorado. The physical data pertaining to soil conservation problem
areas are listed in table 15.
The southern Great Plains region varies from level plains with
playa-lake relief through undulating sand dunes, sloping and rolling
plains, to hilly terrain with intermixed valleys. The agriculture is
extremely diverse ranging from intensive irrigated farming in the
high plains to extensive dry farming operations and large livestock
ranches. The climate varies from semiarid in the western part to
dry subhumid in the eastern part; the average annual rainfall varies
from 10 inches in the west to 38 inches in the east.
The problems

The frequent occurrence of highly damaging floods in this region
requires that extensive research be conducted on management of
agricultural watersheds including studies needed on rainfallrunoff relationships. There is an urgent need for factual information on the effects of land use and treatment measures upon
surface runoff yields, accretion and movement of water in aquifers,
and the amount of evaporation and transpiration under improved
vegetation as compared with a mc*re exposed soil.
Information on rates of sediment yield from watersheds of various
sizes, sources of sediment, and the Wfects of land use and conservation
practices upon sediment production is a major research need for parts
of this region.
The big problems in water erosion control in this region are maintaining effective land cover, poor infiltration rates on many of the soils,
interceptions on long slopes to prevent concentration of runoff water,
and providing good grass cover in waterways.
There are a number of sandy soils in this region on which wind
erosion does spectacular damage.
Moisture conservation is thq basic overall conservation problem in
the region. Efficient use of the limited supply of soil moisture in this
dry subhumid climate is the main determinant in sound agriculture
for the region.
The irrigated land in this region represents a very important segment of the Nation's irrigated agriculture and urgent need exists for
research on the whole array of problems associated with irrigation—
water supply distribution systems, efficiency of water use, associated
cultural methods, and daily and seasonal water requirements.
Developing good soil tilth is a major problem in this region. The
inherently low organic matter content, heavy abuse from mechanized
agriculture, and unfavorable climate for soil restoration are all contributing factors to the prevalence of poor tilth. Soil fertility problems are especially notable on the irrigated soils.
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Table 15.--UGI0H VII,

cal
Area

SCS Problem Area

Great
Soil

A6-Blacklands of
Coastal Plains

>24-Red Prairies
of Texas
Okl

Soil
Association*

HoustonAustin*
Denton

Reddish
Prairie

ZenelsRenfrow

I G H A T PLAH8 - Froblem Areas aad Physical Areas for Soil and Hater Conservation Research^

Topography

•ative
Tegetatloa

Avg.Am. |Avg.Aim
_Area. « Approy.Land Use Distribution
tl- Cra«s- Wood
CultlPrecipi- Frost-Free Total
land Misc.
tatIon
Season
Acreage vated
I
Days

•early level to
rolling; «lrv.
100-600 feet

Prairie grass;
Bluestem, Indian
grass.sldeoets,
gram* & svitchgr

pO-40

Undulating to gently rolling with long
smooth slopes 1000'1500'

Tall prairie grass,
Bluestea-buffalo
grass, Indian grass

25-28
30-35
30-35

Remarks on Land Use

Corn, small grains chief crops;
onions important locally; soil
improving crops - vetch Austria)
winter peas, etc.

230-260

200-240

14.6

50

6

42

2

—

Grain crops and small grains.
Livestock.

o
o
00

D25-See belov
D26-Crand Prairie

Houston
Austin
Denton

Gently undulating
to rolling - hilly

short grasses
bunch grasses

C 8-Central Clay

CrundyShelbyP

Gently undulating
to rolling or broken along stream with
broad flats

Prairie grasses
Bluestem
Svitchgrass

D23-Red Plains
Okla-Texas
Kansas

Reddish
Miles Vernon & Rolling with deep
Chestnut & St.Paul-Abilen« cut valleys
Llthosols & Rough Broke.

mld&tall grass
short &
mid-grass

230-270

35-46

220

9.1

16

-

50

Cropland found all parts.
corn, wheat, feed crops.

-

38

8

6

Cotton,

2
Farming Interests - livestock,
small grains, row crops, feed
crops.

190-230

32.8

39

61

-

-

Cropland limited.
dominates.

Range use

I
CO

H
W

W

D25-Tex-Okla
Cross timbers
Texas
,Oklahoma
DST-See Region X
D28-Cranitic Soils
Texas &
Oklshoma

Red &
Tellow
Podxolic

D19-Arkansas R.
LoesslalOutwash Pins.

Reddish
Chestnut

Hind thoret
•lmrod

Gently rolling to
hilly

Savannah
Postoak, blackjack

25-30
31-35

220-240

8.7

41

25

34

25-35

220-240

2.2

15

—
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Oats and wheat on prairie soil.
Cotton, corn, sorghum on sandy
soil.

Oak

Red 4 Tel. TlshomlngoPodsolic
PontOtoc Rough
Llthosols & stony land

Surface is undulating to mountainous

Oak trees,mesqulte
& Juniper-gresses

Livestock snst important.

5

10 Crops sre corn, peanuts, grain.

Zlta
Pullman

•early level to gently Sagebrush, cottonsloping plain broken
wood, short grassby sandhills
mldgrasses

17-25

160-185

5.3

70

27

3

Saall grains- Livestock;
Unchlng, special crops.

D20-Plalns of
Brown
Upper Ark. &
Purgatolre R.s

Baca
Prowers

Undulating to rolling
4,000-5,000 ft.

Thin growth of
short grasses

11-14

150-180

6.7

7

90

3

71 cul. irrigated - alfalfa
small grains, dry farming -

021-ClmarronCanadlan
Breaks

Llthosols

Rough
Broken land

Canyoas & rolling
rangeland-no topographic boundaries

Short grass b
mesqulte

14-24

180

7.3

1

96

3

-

Nevly Irrigated land (wheat,
beans and cotton.

D22-So.Hi.Plains
(Llano Istacado)Kan-Okla«ew Mex-Tex.

Reddish
Zlta-Pullmen
Chestnut « Amarlllo
Reddish
ReagonSprlnger
Brown

Land slopes very gently BV-SI. Surface
appears flat, many depressions 40-A in slsi

short grass, blue
grass, catclaw
shrubs, bunch
grass

14-21
18-2CM

180-220

M.7

44

54

2

-

Craln sctghuas and broom corn
principal crops. Eastern portion
winter wheat. Sudan grass and
forage sorghums for pasture.

-

1/ Problem areas are those designated on nap "Problem Areas in Soil Conservation", U. S. Dept. Agr., Soil Conservation Service, July, 1950. Descriptive
inforaation given in table t u obtained from unpublished oaterlal eupplementing this map. Information on Great Soil Groups and Soil associations was
taken from 1938 Yearbook USQA.
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Table 16 lists the research needs of greatest urgency for the two
physical areas that make up this region.
TABLE 16.—Region VII, Southern Great Plains—Soil and water conservation
research needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

Watershed engineering: Precipitationrunoff relationships.
Water management: Irrigation: Water
intake rates of soils.
Erosion control:
Equation for predicting erosion
rates.
Terrace design factors.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Cover crops.
Soil blowing problems.
Plant management: Conservation practices on rangelands.
16. Rolling Red Plains This is an area of well-developed drain- Watershed engineering:
Precipitation-runoff relationships.
age and moderate relief. It contains
and Prairies.
Sedimentation.
about 65,000,000 acres. The soils
have developed from unconsolidated
Channel stability and sedimentabeds of calcareous clays or sandy
tion of valleys.
clays. About one-half of the soils Water management:
are slowly permeable, and about
Irrigation:
one-fourth are shallow. About oneConsumptive use and optithird of the area is in cultivation,
mum soil moisture levels.
and cattle production is important.
Water intake rates of soils.
Climatological information.
Erosion control:
Equation for predicting erosion
rates.
Terrace outlets, waterways, and
gullies.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Tillage practices.
Fertility requirements for conservation farming.
Cover crops.
Soil blowing problems.
Plant management:
Conservation practices on rangelands.
Windbreaks.
Watershed
engineering: Ground water
This
area
contains
about
52,000,000
18. Southern high plains.
acres. Relief is nearly flat to gently
recharge.
sloping. The soils are well drained Water management:
dark brown to reddish brown sands,
Irrigation:
sandy loams and clay loans. GenConsumptive use and optierally the surface layers are not calmum soil moisture levels.
careous but accumulated calcium
Water intake rates of soils.
carbonate usually occurs in the subHydraulics of surface irrigation.
soil. A high percentage of the area
Sealing ponds, canals, and ditches
is in cultivation.
to control seepage.
Sealing water surfaces to reduce
evaporation.
Erosion control: Strip cropping.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Tillage practices.
Soil-blowing problems.
Relationship between soil losses
and crop yields.
Land forming.
Plant management: Conservation practices on rangelands.
6. B l a c k l a n d s a n d
Grand Prairies.

This area, about 26.000,000 acres in
size, contains the Blackland Prairies
and Grand Prairies. The relief is
level to gently rolling. The soils are
mainly dark-colored clays with calcareous subsoils. A large portion of
the area is cultivated. Cattle production is important.
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Existing facilities
The main campuses of the Oklahoma and Texas Agricultural
Experiment Stations are located near the eatern border of this region.
Research on soil and water problems is underway at these two
locations and is providing information needed on the problems in the
southern Great Plains. The New Mexico Agricultural Experiment
Station is also conducting some research that is applicable to this
area. These experiment stations maintain a number of field stations
in this area where valuable research is' underway pertaining to soil
and water use on the southern Great Plains. Good examples of such
stations are located in Lubbock, Spur, and Temple, Tex.
The Southwestern Great Plains Field Station at Bushland, Tex.,
consisting of 1,200 acres, is owned by the U.S. Department of Agriculture. The Agricultural Research Service and the Texas Agricultural Experiment Station are conducting research on crop production
and moisture conservation problems of the high plains. The Agricultural Research Service maintains the Big Spring Station at Big
Spring, Tex., where it is conducting research with the Texas Agricultural Experiment Station on moisture conservation and problems
pertaining to range management. At Riesel, Tex., the Agricultural
Kesearch Service maintains the Blacklands Hydrologic Field Station
where research is underway on watershed management pertaining to
the Blacklands. At Woodward, Okla., the Agricultural Research Service maintains the southern Great Plains field station where research
is concentrated on developing better grasses to meet the special needs
of conservation farming in this region.
Special mention should be made of the excellent water supply provided by Lake Carl Blackwell near the Oklahoma Agricultural Experiment Station campus where the Agricultural Research Service and the
Oklahoma Agricultural Experiment Station are conducting research
on design of engineering structures for use in conservation operations.
Facilities needed in the region
Extensive information was brought to the attention of the working
group that the Agricultural Research Service and the four State
agricultural experiment stations serving the region need much more
adequate facilities to aid in meeting the many soil and water problems
of this region. There may be plans for additional facilities by the
States that would contribute to the whole program of agricultural
progress. Provision of new facilities should involve carefully coordinated planning to best meet the problems of this region and possibly
adjacent regions. Examples of the need for additional facilities are
as follows:
College Station, Tex.—Necessary means should be provided to make
this location a center for soil mineralogical research that is essential
for sound classification and evaluation of the soils of this region and
adjacent regions.
Lubbock, Tex.—Means should be provided for an appreciable expansion of research on the irrigation problems prevalent in the cottongrowing areas of the high plains.
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Big Spring, Tex.—This location has a new small office building.
It is recommended that this be a center for range research on problems
that prevail in the southern high plains and Edwards Plateau.
Bushland, Tex.—This location should be provided with major field
station facilities to provide for a concentrated attack on moisture
conservation, crop residue management, tillage, and water management problems that are pressing in this region.
Riesel, Tex.—The hydrologic field station on the Blacklands of this
part of the region has good facilities, but they should be modernized
and more effectively used by an adequately supported staff. The
erosion and runoff research now being conducted at Temple, Tex.,
could be better coordinated into a watershed management program
if the work were transferred to Riesel.
Eastern region VII.—The eastern part of this region is seriously
ravaged by floods and serious sedimentation problems. A major
watershed hydrology research center, including provision of associated
soil management studies, should be established in this part of the
region. This center should be headquartered in one of the originally
authorized watersheds that traverse this part of region VII.
Stillwater, Okla.—The unique facilities available at this location
should be expanded to serve as a center for evaluating engineering
design of conservation structures including vegetation that are an important part of the rapidly expanding watershed programs authorized
under Public Law 83-566, as amended.
REGION VIII. THE GREAT LAKES TIMBERED LANDS

The Great Lakes timbered lands region, shown in figure 44, includes
parts of Michigan, Minnesota, and Wisconsin. Half of the land is in
State and national parks and about half of the privately owned land
is in timber. Agricultural income is derived largely from the sale of
forest and dairy products. The physical characteristics of the region
and problem areas are given in tables 17 and 18.
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TABLE 18.—Region VIII, Great Lakes timbered lands—Soil and water conservation
research needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

36. Northern
Great
Lakes timber area,
and sand plains.

This area is about 67,000,000 acres in
size and surface features range from
nearly level outwash and glacial lake
plains and peat bogs to morainic
ridges and bare rocky knobs. Soils
vary widely in textures from sands
to clays. Stoniness and shallowness
to bedrock are characteristic of many
of the upland soils, drouthiness and
low fertility are characteristics of the
sandy soils. Many of the lake-plain
soils are fine textured and poorly
drained. The area as a whole is a
timber-producing and recreational
area with scattered cultivated areas.

Research needs of greatest urgency

The problems
Irrigation and orchard spraying is, placing an increasing demand
upon the water supplies in northwestern Michigan and in the Michigan
Peninsula.
Much of the region is in forest cover and, consequently, there are
no major water erosion problems. Farmland is generally in scattered
tracts and on the flatter areas, but where cultivated crops are grown
on rolling fields, sheet and rill erosion is a problem. Drainage is a
problem on the upper Peninsula of Michigan.
Existing facilities
The existing facilities for soil and water conservation research in
this region are extremely limited.
Facilities needed in the region
Examples of research needing better facilities are as follows:
Dependability of surface runoff from various soil coyer combinations
as a source of water should be investigated, especially in northern
Michigan. Field studies for establishing efficient drainage systems
need to be enhanced.
REGION IX. THE NORTH CENTRAL

The north-central region includes parts of Illinois, Iowa, Missouri,
Minnesota, Nebraska, Kansas, and small areas of Indiana, North
Dakota, South Dakota, Wisconsin, Ohio, and Oklahoma.
The types and intensity of farming vary with soil, topography, and
climate. The soils in the northern part of the area are generally more
productive than in the southern part. In the northern area, intertilled crops are grown on 80 percent of the cropland acreage. In
northern Missouri, southern Iowa, west-central and southern Illinois,
Wisconsin, and Indiana, forages are grown on about 50 percent of the
cropland acreage.
Topography ranges from the level land in the Red River Valley in
northwestern Minnesota, southwestern Missouri, southeastern Kansas,
and central Illinois to the steep, deep loess areas along the Missouri
and Mississippi Rivers.
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Total annual precipitation increases from about 24 inches in the
northwestern part of the region to 40 inches in the southeastern part.
The major physical areas 15, 33, 34, and 37 are shown in figure 45
along with the conservation problem areas. Physical characteristics
of the individual problem areas are given in table 19.
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The problems

The more severe problems of the region include flood control and
sediment transport, water erosion on the hilly lands, moisture conservation in the western part, and drainage in the river bottoms and in
the claypan area of Iowa, Missouri, and Illinois.
Intense summer storms on the steep, cultivated loessial soils in
the northwestern part of the region have caused severe damage from
sheet and gully erosion. One of the heavy concentrations of projects
being developed under the watershed protection and flood prevention
program is in this area including 1 of the 11 originally authorized flood
control watersheds. More information is badly needed to determine
the effect of contour listing, level terraces, and other conservation
practices on runoff and sediment yield for use in design of watershed
control structures. Erosion is serious on all the sloping lands of the
region. On the flat claypan areas, poor structure at the surface and
impermeable subsoil limit water intake which delays farming operations and reduces yield. Subsurface drainage is not practical on most
of these soils, and satisfactory surface drainage systems have not
been developed.
Floodwaters back up and spread out for miles over the flat valley
lands of the Red River Valley. Flooding is also common along the
major streams of the area and results in complete crop failure in many
years. Sediment from the steep upland watersheds in the deep loess
areas adjacent to the Missouri River clogs streams in the valley land
below. Settling basins in the valley which trap this silt and prevent
it from clogging the streams have accumulated volumes of silt equiyalect to 1 inch per year from the contributing watershed. The life
expectancy of upstream watershed control structures is short unless
good conservation practices are adopted. Filling of road ditches,
blocking of culverts and bridges, and overbank deposition of sediment
on crops are frequent.
Moisture deficiency in most years and extended periods of drought
in some years have increased interest in supplemental irrigation.
Information on water supply and yield response to additional application of water is inadequate to determine the economic feasibility of
this practice.
Gully formation is common and is increasing at a rapid rate on the
hilly lands. More information is urgently needed on vegetative control measures.
Moisture conservation is essential over most of the area and is
especially critical in the western part where reduced yields from lack
of moisture occur most years. To help reduce this hazard, more information is needed on how to conserve and store in the soil as much of
the summer rainfalls as possible and how to reduce surface evaporation
loss.
The relation of the structural attributes of the soil to water intake,
soil and water losses, tillage practices, and crop production have
particular significance in this area where the intensive intertilled
cropping patterns leave the land exposed to erosion during critical
periods.
Table 20 lists the research needs of greatest urgency for the physical
areas making up this region.
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TABLE 20.—Region IX. North Central—Soil and water conservation research needs
of greatest urgency by physical areas
Physical areas

Major physical characteristics

15. Central claypan and
heavy till.

This area, about 52,000,000 acres in
size, is characterized by the high clay
content of the subsoils. The relief is
nearly level to sloping. Some of the
soils have a well denned claypan
whereas in others the entire solum is
high in clay and still others have siltpans. General farm crops are produced in the area.

Research needs of greatest urgency

Watershed engineering:
Precipitation-runoff relationships.
Sedimentation.
Water management:
Irrigation:
Water intake rates of soils.
Climatological information.
Erosion control: Terrace design factors.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Tillage practices.
Relationship between soil losses
and crop yields.
Land forming.
3. Red River Valley This area, about 36,000,000 acres in Water management:
Irrigation:
size, consists of a nearly level to
and Iowa-Minnegently rolling glacial till plain and
Water intake rates of soils.
sota till plain.
Climatological information.
a nearly level plain formed by a glacDrainage in humid regions.
ial lake. Soils vary in texture from
sands to clays, are generally deep, Soil management:
and are well to poorly drained. A
Crop residue management.
high percentage of the area is used
Tillage practices.
Land forming.
for general farming.
34. Upper Mississippi The loess till prairies contain about Watershed engineering:
Precipitation-runoff relationships.
loess drift.
41,000,000 acres. The topography
Sedimentation.
is undulating to steep. Soils are
generally deep, medium textured, Water management:
Irrigation:
and well drained. A high percentWater intake rates of soils.
age of the area is cultivated. GenClimatological information.
eral farming and livestock producErosion control:
tion are the principal enterprises.
Terrace design factors.
Terrace outlets, waterways, and
gullies.
Soil management:
Conservation cropping systems.
Crop residue management.
Tillage practices.
Land forming.
Plant management: Establishment and
management of pastures and meadows.
Watershed
engineering:
37. Missouri Valley deep This area contains about 27,000,000
Precipitation-runoff relationships.
loess.
acres and consists largely of deep
Sedimentation.
loess prairie soils. The topography
Channel stability and sedimentais gently sloping to rolling. The
tion of valleys.
soils are generally deep, medium
textured and well drained. Some Water management:
Irrigation:
fine textured slowly permeable glacial and alluvial soils are included.
Water intake rates of soils.
A high percentage of the area is culClimatological information.
tivated and general farming is prac- Erosion control:
ticed.
Terrace design factors.
Terrace outlets, waterways, and
gullies.
Soil management:
Moisture conservation methods.
Conservation cropping systems.
Crop residue management.
Tillage practices.
Land forming.
Plant management: Establishment and
management of pastures and meadows.

Existing facilities
The main campuses of the Illinois, Iowa, Minnesota, Missouri,
North Dakota, South Dakota, and Wisconsin Agricultural Experiment Stations are located in the north central region. Research is
underway at these stations on some of the problems of the region.
There is also some work at field stations located at Kanawha and
Cresco, Iowa; Dixon Springs, 111.; and Hancock, Marshfield, and
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La Crosse, Wis. At the Upper Mississippi Valley Conservation Experiment Station at La Crosse, Wis., the land, laboratory, and supporting facilities are furnished by the Wisconsin Agricultural Experiment Station. The office is in the post office building.
At Morris, Minn., the U.S. Department of Agriculture has under
construction a new office and laboratory building, a small greenhouse,
and shop facilities on a federally owned, 15-acre site. Lysimeters
and permanent runoff plots also will be added.
Facilities needed in the region
Documentation was presented to the working group that the Agricultural Research Service and the State agricultural experiment stations serving this region are handicapped by inadequate physical
facilities to meet the urgent soil and water problems in this region.
There may be plans for additional facilities by the States that would
contribute to the whole program of agricultural progress. Provision
of new facilities should involve carefully coordinated planning to best
meet the problems of this region and possibly adjacent regions. Examples of the need for additional facilities are as follows:
Morris, Minn.—Additional support for personnel, land, and equipment for the laboratory now under construction at this site should
have top priority so that full use can be made of this facility at the
earliest possible date in solving some of the problems of the area.
St. Paul, Minn.—New additional facilities are available in the new
soil building. Serious consideration should be given to making use
of these facilities in an expanded program to meet the needs of the
area.
Ames, Iowa.—There is need to strengthen the work and expand the
facilities now available at this location. The existing programs on
soil physics and soil management including tillage now underway at
this location provide a good background for needed expansion in this
field of research. Also, the watershed hydrology studies in the deep
loess area should be strengthened as a part of the overall program for
this area of research.
Upper Mississippi River loess area.—The present facilities at La
Crosse, Wis., are already overtaxed and much of the land area is not
suited for reuse for experimental purposes. The work at this location should be closed out and a new site obtained for work on soil
management and erosion control, pasture and meadow renovation,
minimum tillage, plow-plant, and similar practices. Facilities should
be provided by the Wisconsin Agricultural Experiment Station with
cooperative support by the Agricultural Research Service to carry
out the work.
Urbana, III.—The existing program on soil-water-plant relationships now underway at this location provides a good background for
needed expansion in this field of research.
REGION X. THE RIO GRANDE PLAINS

This region, shown in figure 46, contains approximately 111 million
acres and includes a strip of land from the lower Rio Grande Valley
westward to approximately Tucson, Ariz. Topography ranges from
gently rolling flat plains to steep mountains. Climate is highly varied,
depending to a considerable extent on elevation, but is generally hot
and dry. Most of the area is classed as arid. The region has a
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generally long growing season, ranging from over 300 days along the
gulf coast to less than 100 in the higher mountainous areas. Cultivated crops are grown to only a very limited extent on other than
irrigated areas. The principal irrigated areas are in the lower Rio
Grande Valley and in the upper Rio Grande Valley in New Mexico
and a portion of Texas. Smaller areas are located in the extreme
western portion near Tucson. The principal products ol the irrigated
areas are cotton, citrus fruits, and truck crops. The soils are quite
variable, ranging from shallow or stony to deep alluvial soils. Texture
ranges from sands to clays. Table 21 gives background information
on the soils, climate, and land use of each of the conservation problem
areas included within this region.
The problems

Soil and water conservation problems are varied but generally fall
into three groups. Sedimentation problems are quite severe even
though rainfall is sparse. Storms of high intensity are frequent and
generally plant cover is insufficient to offer adequate soil protection.
Irrigation facilities are frequently damaged by sediment from flash
summer floods.
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Since the precipitation falling on this region is insufficient to permit
production of cultivated crops, irrigation waters used in the area are
brought in from other regions. Much additional information is
needed to solve problems dealing with more efficient use of irrigation
waters. Particular emphasis should be placed on methods of determining water intake rates of the various irrigated soils and establishing
definite information on the consumptive use of water by various crops.
Salinity and alkali problems are serious factors in all of the irrigated
areas of this region. In addition a dryland area of about 100,000
acres in the lower Rio Grande Valley is subject to a severe alkali or
."hot spot" problem. This is particularly troublesome, since these
lands cannot be leached because of the lack of water. Research is
needed to help adapt crop residue management practices to much of
the cultivated land in order to control both wind and water erosion.
Information is needed on land forming in the irrigated section and in
dry farming areas.
The rangelands constitute the third major problem of the region.
Rangeland problems are acute because of the seriousness of the problems themselves and because of the large area used for range purposes.
Much of the rangelands are overgrown with mesquite and other
useless brush that prevents establishment of productive grasses. Information is particularly needed on the most effective methods of
removing brush from rangelands and establishing the most productive
species of range grasses. Table 22 presents a brief statement of the
major characteristics of physical area 17 which is all included within
this region, together with the listing of the soil and water conservation
problems which are of greatest urgency. It should not be inferred
that these are the only problems which exist in this region. Those
listed have been selected on the basis that it is necessary to find
solutions for them in order to maintain the agricultural economy
and provide the necessary assurance that the soil and water resources
of this region will be wisely used and conserved.
TABLE 22.—Region X, Rio Grande Plains—Soil and water conservation research

needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

Research nee.ds of greatest urgency

17. Arid plains, plateaus,
and valleys.

This area contains about 111,000,000
acres. Relief varies from undulating to hilly and broken. The soils
are quite variable, ranging from
shallow or stony soils to deep alluvial
soils. Texture ranges from sands to
clays. Salinity and alkali are problems in much of the irrigated areas.
Livestock ranching predominates.
Irrigated areas are intensively farmed
to cotton, citrus fruits, and vegetables.

Watershed engineering:
Sedimentation.
Channel stability and sedimentation of valleys.
Ground water recharge.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Sealing ponds, canals, and ditches
to control seepage.
Sealing water surfaces to reduce
evaporation.
Soil management:
Tillage practices.
Salinity and alkali problems.
Cover crops.
Soil blowing problems.
Plant management: Conservation practices on rangelands.

Existing facilities
The New Mexico Agricultural Experiment Station is located in this
region, and the Arizona and Texas Agricultural Experiment Stations
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conduct research applicable to its soil and water resources. The Texas
Agricultural Experiment Station operates several field stations in the
region such as the ones at Sonora, Weslaco, and Ysleta that are contributing helpful information on land and water use. The Agricultural
Research Service maintains a field station at Big Spring, Tex., on the
northern border of the region conducting soil and moisture conservation research in cooperation with the Texas Agricultural Experiment
Station.
The Agricultural Research Service has recently constructed a new
laboratory at Weslaco, Tex., in which part of the space is allocated to
irrigation and drainage research that is applicable to problems in the
region.
Facilities needed in the region

Evidence was presented to the working group that the Agricultural
Research Service and the State agricultural experiment stations serving this region are inadequately equipped with physical facilities to
meet the soil and water conservation problems of this region. There
may be plans for additional facilities by the States that would contribute to the whole program of agricultural progress. Provision of
new facilities should involve carefully coordinated planning to best
meet the problems of this region and possibly adjacent regions.
Examples of the need for additional facilities are as follows:
State College, New Mexico.—This location should be provided with
ample facilities for an effective program of watershed hydrology
research on rangelands as well as needed facilities for research on
fertility problems that occur on the irrigated soils of the region.
Ysleta, Tex.—This field station should receive a modest improvement
in facilities in order to carry an expanded program of research on the
salinity problems prevalent in the irrigated fields of the Rio Grande
Valley.
Weslaco, Tex.—The new facilities recently constructed at this location should be provided means to make this location of maximum
effectiveness in meeting the irrigation, drainage, and dryland problems
that are most pressing.
Big Spring, Tex.—The new facilities at this location could be more
effectively used by an expanded research program directed toward
range management problems.
REGION XI. THE MISSISSIPPI DELTA

This region is composed of the nearly level alluvial plain of the
Mississippi River and the adjacent loess-covered hills and terraces.
Most of the hill area is on the east side of the alluvial plain. An
outline of the region is shown in figure 47. The soils of the alluvial
plain are generally fairly high in mineral plant nutrients but generally deficient in nitrogen. An important part of the alluvial plain is
occupied by fine-textured, poorly drained soils. The loess hills are
covered with silty soils on gentle to steep slopes. Hardpan or siltpan
horizons that restrict moisture movement and root penetration are
common in the soils of the loess hills. Most of these hill soils are
acid and low in mineral nutrients. The deposit of leoss is of variable
thickness and overlies coastal plain sands. When exposed, these
sands are readily eroded and gullies enlarge rapidly.
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The alluvial plain is one of the most important agricultural areas
in the United States. Cotton, corn, soybeans, rice, and sugarcane are
produced in a highly efficient agriculture. Much of the agriculture in
this area has been developed since the completion of the Mississippi
River levee system in the midtwenties.
The hill section, once largely devoted to row crops, is undergoing
a gradual conversion to livestock farming and forestry.
Rainfall over the area is generally adequate for crop production
but poor seasonal distribution has brought on an interest in irrigation.
In the alluvial plain, water supplies are generally adequate for supplemental irrigation and rice production. The area has relatively mild
winters.
The physical areas of the region are characterized in table 23.
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The problems

One of the most critical problems of the area is sedimentation of
stream channels and valleys. The soils of the loess hills are erosive
and some of the worst gully erosion in the United States is found in the
hill area. These gullies discharge sand and silt. Much of the sand
usually stops in the stream channels and reduces the capacity of the
channels with consequent increase in flood hazard. The silt is carried
down to reservoirs into the streams and ditches traversing the alluvial
plain. Costly dredging operations are required in order to keep the
channels used for conducting water across the alluvial plain in satisfactory operation. Thus, the sediment problem has its origin in the
hill section, but a major part of the damage caused is in the alluvial
plain.
Drainage is another critical problem of the Mississippi flood plain.
The problem is aggravated, because the low relief of the area makes
it difficult to establish satisfactory outlets for drains. Many of the
poorly drained soils are fine textured, and surface drainage is about
the only feasible method of removing excess water. The late winter
and early spring are most likely to be the times of greatest damage
from poor drainage. Later in the summer, crops may suffer from
drought. In general, many of the soil management problems of the
area revolve around soil-watpr-plant relationships.
Problems of poor soil structure are common in this region, especially in the alluvial plain. Tillage pans may sharply restrict plant
growth in some years, and poor water penetration has complicated
the design of supplemental irrigation systems. A more detailed
description of the critical soil and water conservation problems is given
in table 24. Problems of a less urgent nature are shown in table 2.
TABLE 24.—Region XI, Mississippi

Delta—Soil and water conservation research

needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

This area of Loess deposits over coastal Watershed engineering:
plain material contains about 26,Precipitation-runoff relationships.
000,000 acres. Relief is gently slopSedimentation.
ing to hilly. The soils are generally
Channel stability and sedimentadeep, well to somewhat poorly
tion of valleys.
drained silt loams with friable to Water management: Irrigation: Water
firm silty clay loam subsoils. About
intake rates of soils.
40 percent of the area is wooded. Erosion control:
General farming and livestock proEquation for predicting erosion
duction are the principal farm enterrates.
prises. Erosion control is a very
Terrace design factors.
serious problem.
Terrace outlets, waterways, and
gullies.
Soil management:
Conservation cropping systems.
Crop residue management.
Relationship between soil losses
and crop yields.
13. Mississippi Delta..-- This area contains about 30,000,000 Water management:
acres. The soils are dominantly
Irrigation: Consumptive use and
level to gently undulating, deep,
optimum soil moisture levels.
poorly to well-drained, fine sandy
Hydraulics of surface irrigation.
loams to clays. These are some of
Irrigation: Water intake rates of
the most productive soils in the
soils.
country. A high percentage of the
Drainage in humid regions.
land is used for row crops.
Drainage of irrigated land.
Soil management:
Tillage practices.
Land forming.
12. Southern Loess hills
and terraces.
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Existing jacilities
The Louisiana Agricultural Experiment Station is located in this
area. There are a number of substations, including those at Houma
and St. Joseph, La.; Stoneville, Miss.; Marianna, Ark.; Jackson,
Tenn.; Holly Springs, Miss.; and Sikeston, Mo. Some soil and water
research is underway at most of these locations.
The Agricultural Research Service is currently constructing the
Sedimentation Laboratory at Oxford, Miss. When completed, this
Laboratory will provide excellent facilities for research on sedimentation problems that prevail in small watersheds.
Facilities needed in the region

The working group was supplied with documentation that the
physical facilities now available to the Agricultural Research Service
and State agricultural experiment stations serving this region are
quite inadequate to meet the pressing soil and water problems prevailing in this region. There may be plans for additional facilities by the
States that would contribute to the whole program of agricultural
progress. Provision of new facilities should involve carefully coordinated planning to best meet the problems of this region and possibly adjacent regions. Examples of the need for additional facilities
are as follows:
Baton Rouge, La.—The engineering research on soil and water
problems underway at this location should be provided with needed
facilities for expansion. The research should be concentrated on the
water problems peculiar to delta lands that are subject to flooding
and high water tables. More effective systems of land management
for surface and subsurface water management should be emphasized.
Stoneville, Miss.—The research underway at this location pertaining to efficient operations on cotton-producing farms should be expanded by providing adequate facilities for conducting research on the
complex soil-water-plant relationships that are underlying factors in
efficient cropping systems for the delta region.
Oxford, Miss.—The Sedimentation Laboratory and associated Pigeon Roost Creek experimental watershed being established at this
location will provide good facilities for finding answers to sedimentation problems that are widespread throughout the country. This
research center should be implemented on completion so as to be of
maximum effectiveness.
Holly Springs, Miss.—Minor facilities should be added at this location to strengthen studies on how soil management practices affect
sediment production. This work is an important adjunct to that
headquartered at Oxford, Miss.
Martin, Tenn.—Facilities for minor sedimentation and hydrologic
studies should be initiated at this location as an addition to the research underway on the Pigeon Roost Creek experimental watershed.
Houma, La.—Facilities at the Sugar Plant Field Station should be
expanded to provide for a research team that should conduct research
toward developing much better soil and water management practices
for cane fields.
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REGION XII. THE LAKE AND TILL PLAINS

The Lake and Till Plains region includes about half of Indiana
Ohio, and Michigan, and parts of Wisconsin, Illinois, New York, and
Vermont. The region is outlined in figure 48 and the details of the
physical features are given in table 25.
The Lake and Till Plains region includes the eastern part of the
Corn Belt and fringe areas of diversified but intensive agriculture.
Dairying is very intensive in Wisconsin, with silage corn, oats, barley,
and hay the major crops. In most of Michigan, dairying and cash
crop production, such as drybeans, sugar beets, potatoes, wheat, fruits,
and truck crops, are the main enterprises. However, in southwest
Michigan and adjoining Indiana, livestock production predominates.
Because there is less good cropland in this latter area, emphasis is on
pasture for grazing rather than on fattening livestock for the market.
Fruit and truck crop production are concentrated along the southern
shore of Lake Erie and the western shore of Lake Michigan.
This region consists of the old Maumee Lake Basin and the Till
Plains. The Lake Basin in northern Ohio, western and northeastern
Indiana, and eastern Michigan is flat. Elevations range from 500 to
600 feet above sea level, with the land sloping very gently to the
northeast. The Till Plains generally are 600 to 1,000 feet above sea
level with level to gently rolling topography.
The problems

The land surface is mostly flat to gently rolling, and the soils, which
developed under forest cover, are low in organic matter as compared
with the prairie soils. Throughout most of the region permeability
is too slow for adequate internal drainage and large areas are too flat
for good surface drainage. Stream gradients are generally flat, silting
of channels is common, and the capacity of the streams to carry floodflows and to serve as drainage outlets is often limited.
The soils of the old Maumee Lake Basin are classified as groundwater podzols. Although they are neutral to alkaline, structure generally is poor and permeability is slow to very slow. The area is so
flat that surface drainage is poor. Excess water and poor soil aeration
are characteristics of the lakebed soils. The soils of the Till Plains
are gray brown podzols derived mainly from limestone and shale
with some sandstone. Surface soils are neutral to slightly acid,
whereas the substrata are calcareous. The soils are deep but permeability is slow. Over half of the soils are poorly drained. A major
problem on the till as well as the lakebed soils is disposal of excess
water.
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A list of the most urgent soil and water problems in this region is
set forth in table 26.
TABLE 26.—Region XII} Lake and Till Plains—Soil and water conservation research
needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

This area, about 23,000,000 acres in
size, consists of lake plains that are
nearly level and gently sloping soils
of glacial origin. Most of the soils
have developed uiider poor drainage
conditions from lake-laid silts, clays,
and fine-textured glacial drift and
are fine-textured. Drainage and
tilth are major limiting factors. A
high percentage of the land is used
for general farming and horticultural
crops.
36. Central Till Plain__. This is an area about 38,000,000 acres in
size. In general, the soils are undulating to rolling, with areas of variable and complex local relief. The
soils are generally light-colored, well
to poorly drained, with medium to
fine texture. A high percentage of
the area is used for general farming.
3. Great Lakes Plain

Research needs of greatest urgency
Water management:
Irrigation:
Water intake rates of soils.
Climatological information.
Drainage in humid regions.
Soil management:
Conservation cropping systems for
truck farming.
Crop residue management.
Tillage practices.
Water management:
Irrigation:
Water intake rates of soils.
Climatological information.
Drainage in humid regions.
Erosion control: Terrace design factors.
Soil management:
Conservation cropping systems.
Conservation cropping systems for
truck farming.
Crop residue management.
Tillage practices.
Land forming.

Existing facilities
The Michigan, Wisconsin, Indiana, and Ohio (Columbus) Agricultural Experiment Stations are located in this region and a number of
substations or experimental farms are maintained. All of the experiment stations provide some facilities for research on soil and water
problems. Research by these stations has been outstanding in the
fields of soil fertility and soil management.
Facilities needed in the region

Documentation was given to the working group showing that
physical facilities available to the Agricultural Research Service and
the State agricultural experiment stations serving this region should
be bolstered appreciably to meet the urgent soil and water conservation problems. There may be plans for additional facilities by the
States that would contribute to the whole program of agricultural
progress. Provision of new facilities should involve carefully coordinated planning to best meet the problems of the region and
possibly adjacent regions. Examples of the need for additional
facilities are as follows:
Lafayette, Ind.—The sound research program underway at this
location on soil fertility, soil physics, and soil management should be
provided with needed additional facilities. This research is and should
continue to be of major importance to the eastern part of the Corn
Belt.
Columbus, Ohio.—At this location or a satellite location in the
lakebed area, facilities should be provided to enable a comprehensive
study of the principles of drainage including application to field
problems.
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East Lansing, Mich.—Needed facilities should be provided at this
location for comprehensive research on all aspects of minimum tillage
methods in farming practices as well as for engineering research on
pumping for water table management and the effects of snow, frost,
and other factors on runoff and water yields from watersheds in this
region.
Madison, Wis.—The research underway at this location on soil
mineralogy should be provided with ample means of expansion to
meet the urgent need for information used in soil classification in this
and adjoining regions.
At a satellite location near Valders, Wis., the existing set of rainfall
runoff plots in this red clay part of the region should be expanded.
REGION XIII.

THE NORTHEAST

The northeast region, shown in figure 49, includes New England,
northern and eastern New York, and northern New Jersey. The
detailed physical characteristics of this region are shown in table 27.
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Much of the northeast region is rough, stony land and a high percentage of the land is in forest. Yet, because of the large nearby
market for fluid milk, fresh vegetables, and specialty crops, large acreages are intensively farmed. At the same time, urban developments
are continually expanding at the expense of the available agricultural
land in both upland areas and flood plains. Thus, the trend is toward
increasingly intensive farming on fewer and frequently less suitable
acres. The region is characterized by a short growing season; spring
thaws and summer thunderstorms that cause erosion, sediment, runoff, and flooding problems on farm and watershed lands; drainage
problems that hamper working of the soil and delay spring planting;
and relatively high annual precipitation. Because of the high concentration of population in this section of the country, the agricultural
land available assumes special importance under the possibility of a
national emergency in which this concentration of population could
easily be isolated from the rest of the country in meeting its tremendous
needs for food and supplies.
The problems

The problems that were shown to be of greatest urgency are set
forth in table 28.
TABLE 28.—Region XIII, northeast—Soil and water conservation research needs
of greatest urgency by physical areas
Physical areas

Major physical characteristics

Research needs of greatest urgency

1. Adirondack, White,
and Green Mountains,
Maine
Woods, and Berkshire-Vermont Plateau.
2b. Granitic,shale, shale
and limestone glaciated areas of
New England,
New York, and
Pennsylvania.

New England mountain area containing about 24,000,000 acres. The soils
are dominantly shallow or stony
with steep slopes. Area is largely
wooded.

Watershed engineering: Precipitation
runoff relationships.

This area contains approximately
33,000,000 acres and is about \i
wooded. Dairying is the principal
type of farming. Locally, orcharding, market gardening, and specialty
crops are important. In general,
the soils are acid, deep to shallow,
medium textured with moderately
fine-textured subsoils, and well
drained. Topography is gently
sloping to steep.

Do.
Water management: Irrigation: Water
intake rates of soils.
Soil management:
Conservation cropping systems for
truck farming.
Tillage practices.
Cover crops.
Relationship between soil losses
and crop yields.

Existing facilities

Each of the six New England States maintains an agricultural
experiment station that provides some facilities for conducting soil
and water research in this area. In most instances, these facilities
are qaite inadequate. Although the main campus of the New York
(Cornell) Agricultural Experiment Station is located just south of the
southwestern border of this region, it also does research in soil management and soil productivity that is important to this region. It is
pertinent to note that these several experiment stations are working
effective coordination in their research endeavors.
The Agricultural Research Service maintains a soil management
research farm at Marcellus, N.Y., for studying soil management practices that would be most acceptable in a program of conservation
farming for this part of the region. The Agricultural Research Service
has also recently developed a small study on watershed hydrology in
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the area of Danville, Vt. As at all other field locations these research
activities are cooperative with the respective States.
Facilities needed in the region
Agriculture in this region tends to be intensive rather than extensive ; and the dominance of industrial development has relegated agriculture and facilities for agricultural research to secondary consideration. Evidence was brought to the attention of the working group
showing the vital importance of a sound agriculture in this region and
the need to significantly improve the present status of facilities available to the Agricultural Research Service and the State agricultural
experiment stations for soil and water conservation research. There
may be plans for additional facilities by the States that would contribute to the whole program of agricultural progress. Provision of
new facilities should involve carefully coordinated planning to best
meet the problems of the region and possibly adjacent regions.
Examples of the need for additional facilities are as follows:
Orono, Maine.—There should be an appreciable expansion of the
physical facilities at Orono, Maine, available for soil and water conservation research toward meeting the special problems dominant in
this region. Emphasis should be placed on hydrologic investigations
and soil management practices that would minimize runoff and erosion.
An adjunct to the installation at Orono should include field installations near Presque Isle to develop research information that would
aid in coping with the serious soil and water management problems
in that part of the region.
Amherst, Mass.—Research at this location should be expanded on
provision of needed facilities to become a headquarters for investigating the watershed hydrology, erosion and runoff, and soil management problems that need urgent attention in the whole Connecticut
Valley area and associated prpblem areas.
Burlington, Vt.—This location should be provided with the means
for an expanded program on drainage investigations and soil fertility
studies.
Danville, Vt.—The present program should be expanded since it
is an excellent site to study some of the hydrologic problems of the
northeastern area. This site should be effectively provided with
essential instrumentation for such research.
New Haven, Conn.—The research underway at this location on the
relationship of climatic conditions to soil and water use should be provided with needed means for appreciable expansion of this work.
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REGION XIV. THE OZARKS AND APPALACHIANS

The Ozark-Appalachian region, shown in figure 50, is a general
farming region with shallow, sloping soils, developed from residual
parent material. Only the northern tip of the region has been glaciated. The underlying rocks in the western part of the Appalachians
are level-bedded sandstones, shales, and limestones, and in the eastern
and southern part of the region are tilted, sedimentary, metamorphic,
and igneous rocks. The most extensive soils in the Ozarks were derived from cherty limestones.
The soils of the region include the gray-brown podsolic soils of the
central, northern, and western part of the region, a few podsolic soils
at high elevations, and extensive areas of shallow lithosolic soils on
steep slopes. Highly productive soils formed from limestone are
found in the Shenandoah Valley, the Kentucky bluegrass region, and
the Nashville Basin.
The rainfall is generally adequate for crop production, but poor
seasonal distribution of rainfall may limit production and has brought
about an increasing interest in irrigation of high-value crops.
Throughout the southern part of the region, winters are relatively
mild and soils are exposed to erosion for most of the year.
General farming with corn, small grain, hay, pasture, and livestock
is the predominant type of agriculture. Major producing areas for
apples, peaches, bright tobacco, burley tobacco, and potatoes are also
found in the area. A part of the region is too steep or rocky to permit
cultivation, and much land previously cultivated has been abandoned.
The detailed physical data on the region are presented in table 29.
The problems

Although the Appalachian region has a wide diversity of soil,
climatic, and farming conditions, it does have certain important
characteristics from the standpoint of soil and water conservation,
watershed treatment, and flood prevention which are common to
most of the region. A high percentage of the farmland is on rolling
and hilly-to-steep topography. In general, runoff is high and much
of the original surface soil has been removed by erosion. Deposits
of eroded material are now often sterile. Underground water resources
are limited. Native soil fertility usually is low and, except for the
soils derived from limestone, surface soil and subsoils are highly acid.
Unstable soil structure is almost universal.
In this region, many of the soil and water conservation problems
are intense. Of special importance is the need for valid equations
that would aid farm planners in predicting the rate of runoff and soil
loss, when they consider alternative sets of practices for conservation
farm plans. Another critical need is for better design criteria for
water-retarding structures. In an area of stony soils, construction
of emergency spillways for farm ponds is difficult, and overdesign of
these spillways may call for a burdensome expense in watershed protection projects. Problems of waterway stabilization are especially
acute on some of the long slopes in the region.
46346 O—59
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The research problems of greatest urgency in the different parts
of the region are shown in table 30. Other important problems are
shown in table 2.
TABLE 30.—Region XIV,

Ozarks and Appalachians—Soil

and water conservation

research needs of greatest urgency by physical areas
Physical areas

Major physical characteristics

2a. Glaciated shale and This area contains about 23,000,000
sandstone of New acres. The topography is characterized by broad level ridge tops
York, Pennsylwith steep valley slopes and level
vania, and Ohio.
bottomlands. The soils are medium
textured and moderately well
drained. The land is used largely
for general farming, dairying, and
fruit growing. Trees and brush
occupy the steep slopes.
8. Blue Ridge Moun- The Blue Ridge Mountains area contains about 12,000,000 acres. The
tains.
soils are generally well drained and
are steep to very steep, with weakly
developed profiles. They are
usually shallow to bedrock, medium
to strongly acid. About 70 percent
of the area is wooded. Locally,
cattle production and fruit farming
are important.
9. Appalachian Valleys This area contains about 33,000,000
acres. The soils are residual and
and Ridges.
vary widely as to relief, stone content, texture, structure, color, and
productivity according to differences in parent material. Due to
the type of parent material, the soils
are generally shallow except those
derived from limestone, which are
deep. They are generally well
drained with silt loam surface layers
and silty clay subsoils. About twothirds of the area is wooded. General farming and cattle production
are the principal types of farming.
10. Allegheny-Cumber- The area contains about 45,000,000
acres. The topography varies from
land Plateau.
rough hilly with very steep side
slopes, narrow ridges and valleys to
rolling with broad sloping ridge tops
and wide valley floors. The dominant soils are well drained, residual,
shallow to moderately deep, medium-textured, developed from
sandstones, shales, and limestones.
Much of the area is in cutover
timber, pasture, and meadow.
Dairying and general types of farming are found throughout the area.
11. Limestone, sand- This area, about 32,000,000 acres in
size, is gently sloping to hilly. Soils
stone, and sjiale
generally are shallow to deep,
area—Kentucky,
medium textured, well drained,
Indiana, Tennesand developed from sandstone,
see, Alabama.
limestone, and shale. About onethird of the area is wooded. Livestock production and general farming are important.
This area includes the Ozark Moun14. Ozarks..
tains and contains about 46,000,000
acres. Relief varies from gently
sloping to hilly and broken. Generally the soils are well drained and
are derived from cherty and dolomitic limestones, sandstones, and
shales. About one-fifth of the
area is farmed. General farming,
fruit farming, and livestock production are the principal enterprises.

Research needs of greatest urgency
Watershed engineering: Precipitationrunoff relationships.
Water management; Irrigation: Water
intake rates of soils.
Soil management:
Conservation cropping systems for
truck farming.
Tillage practices.
Relationship between soil losses
and crop yields.
Plant management: Establishment
and management of pastures and
meadows.

Watershed engineering:
Precipitation-runoff relationships.
Sedimentation.
Channel stability and sedimentation of valleys.
Water management: Irrigation: Water
intake rate of soils.
Erosion control: Equation for predicting erosion rates.
Soil management: Fertility requirements for conservation farming.

Watershed engineering: Precipitationrunoff relationships.
Erosion control: Equation for predicting erosion rates.
Soil management: Fertility requirements for conservation farming.

Water management: Irrigation: Water
intake rates of soils.
Erosion control:
Equation for predicting erosion
rates.
Stripcropping.
Watershed engineering: Sedimentation.
Erosion control: Equation for predicting erosion rates.
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Existing facilities
Eight State agricultural experiment stations and a number of their
substations or field stations are located in the Ozark-Appalachian
region. They are: Arkansas, Kentucky, Tennessee, Virginia, West
Virginia, Ohio (Wooster), Pennsylvania, and New York (Cornell).
Each of these experiment stations is working on soil and water problems such as soil fertility and soil management and is providing
needed information to the region. The Missouri station is located
near the edge of this region and is concerned with soil and water problems in the Ozarks.
The Agricultural Research Service maintains a Hydrologic Field
Station at Coshocton, Ohio, to study watershed management problems. It also maintains the U.S. Pasture Laboratory at University
Park, Pa., and provides facilities for two scientists working on soil
problems pertaining to pastures. At Ithaca, N.Y., this agency maintains the U.S. Plant, Soil, and Nutrition Laboratory that is national
in scope. This laboratory is investigating the relationship between
the geochemistry of the soil as it affects the chemical composition of
plants and in turn the health of the animal feeding upon those plants.
Facilities needed in the region
The documents submitted to the working group set forth information that the Agricultural Research Service and the State agricultural
experiment stations serving this region need additional facilities to
meet the urgent soil and water problems in the region. There may
be plans for additional facilities by the States that would contribute
to the whole program of agricultural progress. Provision of new
facilities should involve carefully coordinated planning to best meet
the problems of the region and possibly adjacent regions. Examples
of the need for additional facilities are as follows:
Fayetteville, Ark.—This location should be provided with the necessary means to become a headquarters for field investigations on
erosion and runoff problems of the Ozark area. Facilities needed for
studies on the soil fertility problems peculiar to these soils should
also be expanded.
Knoxville, Tenn.—This location should become a headquarters for
watershed hydrologic investigations and associated soil management
procedures that prevail in the Appalachian valleys and ridges.
Lexington, Ky.—This location should be provided with needed
facilities to become a center of investigations on erosion and runoff
problems as affected by soil management in this region.
Blacksburg, Va.—The means should be provided to permit this
location to give even greater emphasis to studying soil-management
problems pertaining to the maintenance and productivity of grassland
so essential to conservation farming. Effective water management is
an important part of such a research objective. Excellent facilities
exist here for soil mineralogy investigations.
Morgantown, W. Va.—This location should be given serious consideration for developing a center to study the complex problems of
reclaiming and rejuvenating lands that have been subjected to strip
mining.
University Park, Pa.—This location should be a headquarters for
outlying field investigations on watershed hydrology studies and asso-
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ciated soil and water management problems that are urgent in the
northern part of the Appalachian region.
Ithaca, N.Y.—This location, together with associated field stations,
should receive needed facilities for an expanded program on soil and
water research involving the physical attributes of the soil and the
development of good physical conditions for effective water management through further development of better cropping systems and
such practices as minimum tillage.
Coshocton, Ohio.—The physical facilities available for watershed
management research at this location are now used with less than
optimum efficiency because of a limited program of operations. It
would be advantageous to better utilize the facilities that are available,
especially the unique weighing lysimeters.
REGION XV. THE PIEDMONT PLATEAU AND COASTAL PLAIN

As shown in figure 51, the Piedmont Plateau and Coastal Plain
region extends from Long Island to the Blacklands of Texas, but intercepted by the Mississippi Valley region. Major problem areas are the
Piedmont Plateau, the Coastal Plain, the Flatwoods, the Everglades,
the Gulf Coastal Marshes, and the Blacklands of Alabama and
Mississippi. The details of the physical characteristics of the region
are shown in table 31.
This region is the most important broad agricultural area of the
Eastern United States. It is characterized by streams of mild gradient and plain-like topography ranging from predominantly flat along
the coast to rolling along the bordering uplands. Surface soils generally are sandy and low in water-holding capacity, low in organic
matter, strongly acid and, except where liberally fertilized, low in
available nutrients. Most of the better soils are devoted to intensive
row crop production.
Parts of this region are intensively farmed to crops of high-acre
value, particularly truck crops, cotton, tobacco, peanuts, and fruits.
Other parts are devoted largely to commercial timber production,
and more and more of the less desirable agricultural soils throughout
much of the region are being planted to trees. Even on the more
intensively farmed middle Coastal Plain areas of Georgia and South
Carolina, forest production is interspersed with the growing of crops.
Farms generally are small but are increasing in size as mechanization
expands.
The problems

In connection with the small watershed program, there is an urgent
need in this region for information on rainfall-runoff relationships for
the various soils and land uses of the area. There is a special need
for information on the hydrologic characteristics for the flat areas
having poorly defined stream channels.
Water supply is a vital factor in the many areas of intensive truck
farming where irrigation is used to maintain quality and to manipulate growth rates to coincide with precontracted dates of harvest.
Salt intrusion places a limit upon pumpage from subsurface aquifers.
There is a widespread problem over the region associated with the
limited ability of low gradient streams to transport sediment delivered
to them from eroding fields. Channels are subject to aggradation and
reduced capacity.
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Table Sl.—UCIOm XV, FI1
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Water erosion is a very serious problem in the Piedmont and to
some extent in the upper and middle Coastal Plain sections of the
region.
Water conservation is one of the major problems of the southeastern Coastal Plain, since the water storage capacity within the
rooting zone on most Coastal Plain soils is only about 2 inches. Most
crops will exhaust this much moisture within a week unless bolstered
by rain or irrigation.
Statistical studies have established high probabilities for drought
during the growing season of this region, and there is an urgent
demand for more information on souna irrigation procedures.
Along the eastern seaboard of the United States, brackish water
problems are becoming increasingly critical.
Many soils of the region are inherently deficient in numerous
mineral elements. These have to be studied and corrected to permit
other soil and water conservation programs to be efficient and
effective.
Research needs of greatest urgency in the five physical areas of
the region are listed in table 32.
TABLE 32.—Region XV,

Piedmont Plateau and Coastal Plain—Soil

and water

conservation research needs of greatest urgency by physical areas
Physical areas
4a. Middle and upper
Coastal Plain.

4b. Northern Coastal
Plain.

Major physical characteristics

Research needs of greatest urgency

Watershed engineering:
Precipitation-runoff relationships.
Sedimentation.
Water management:
Irrigation:
Consumptive use and optimum soil moisture levels.
Water intake rates of soils.
Drainage in humid regions.
Erosion control:
Equation for predicting erosion
rates.
Terrace design factors.
Soil management:
Conservation cropping systems.
Crop residue management.
Fertility requirements for conservation fanning.
Cover crops.
Relationship between soil losses
and crop yields.
Land forming.
Plant management: Establishment
and management of pastures and
meadows.
This area of 17,000,000 acres includes Watershed engineering: Sedimentation.
all of the northern Coastal Plain
soils. The topography is level to Water management:
gently sloping. The soils are meIrrigation:
dium- to coarse-textured and well to
Consumptive use and optimum
somewhat poorly drained. Field
soil moisture levels. Water
and truck crops are grown in the
intake rates of soils.
area.
Drainage in humid regions.
Erosion control: Equation for predicting erosion rates.
Soil management:
Conservation cropping systems.
Conservation cropping systems for
truck farming.
Crop residue management.
Fertility requirements for conservation farming.
Cover crops.
Relationship between soil losses
and crop yields.
Land forming.
Plant management: Establishment
and management of pastures and
meadows.
This area of about 98,000,000 acres includes the upper and middle Coastal
Plain which is almost level to rolling.
The soils are developed from beds of
unconsolidated sands, sandy clays,
and clays. In general, the soils are
well to somewhat poorly drained
with sandy surface soils. The content of organic matter and plant
nutrients is low to very low. About
55 percent of the area is wooded.
Principal crops are row crops. Cattle production is important and
fruit is grown commercially in some
areas and citrus production is important in Florida.
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TABLE 32.—Region XV, Piedmont Plateau and Coastal Plain—Soil and water
conservation research needs of greatest urgency by physical areas—Continued
Physical areas

Major physical characteristics

5a. Lower Coastal Plain. This area of about 43,000,000 acres includes the lower Coastal Plain and
is flat to gently undulating. At
least 70 to 80 percent of the area is
naturally poorly drained. The area
contains a wide variety of soils ranging from sands to clays, peats, and
mucks. Most of the soils require
drainage before they can be used for
crops. The soils are low in plant
nutrients and are usually acid.
Forestry, grazing, and cropland are
the major land uses.
5b. Lower Coastal Plain
of Texas and Louisiana.

This area of about 18,000,000 acres includes the lower Coastal Plain of
Texas and Louisiana. The topography is generally level and the soils
imperfect to poorly drained. The
soils are largely medium to fine textured with large areas of marshland.
The major land uses are rice-production, range, and woodland.

7. Piedmont Plateau..-

The Piedmont Plateau contains about
47,000,000 acres and has gently sloping to sloping relief. The soils generally are strongly weathered, well
drained, with sandy-loam to clayloam surface layers and strongly
developed sandy clay loam to clay
subsoils. 40 to 50 percent of the area
is wooded. Erosion is a serious
problem.

Research needs of greatest urgency
Water managenent:
Irrigation: Water-intake rates of
soils.
Drainage in humid regions.
Drainage of irrigated land.
Soil management:
Conservation cropping systems.
Salinity and alkali problems.
Land forming.
Plant management:
Establishment and management of
pastures and meadows.
Conservation practices on rangelands.
Water management:
Irrigation: Water-intake rates of
soils.
Hydraulics of surface irrigation.
Drainage in humid regions.
Drainage of irrigated land.
Soil management:
Salinity and alkali problems.
Land forming.
Plant management:
Establishment and management of
pastures and meadows.
Conservation practices on rangelands.
Watershed engineering:
Precipitation-runoff relationships.
Sedimentation.
Channel stability and sedimentation of valleys.
Water management: Irrigation: Waterintake rates of soils.
Erosion control:
Equation for predicting erosion
rates.
Terrace design factors.
Terrace outlets, waterways, and
gullies.
Soil management:
Conservation cropping systems.
Fertility requirements for conservation fanning.
Relationship between soil losses
and crop yields.
Plant management: Establishment
and management of pastures and
meadows.

Existing facilities
There are 10 State agricultural experiment stations located in the
region. In addition, several of the States maintain a number of substations or experimental farms in the region that are providing valuable information on the whole gamut of pressing agricultural problems.
Some research is underway in each State on soil and water problems.
The facilities in some States are rather good, but at all locations the
present facilities are being used nearly to capacity.
At Fleming, Ga., the Agricultural Research Service maintains a
small field station that is involved in research on water table management for the Piney Flatwoods problem area. The Agricultural
Research Service also maintains the Southern Piedmont Field Station
at Watkinsville, Ga., where research is underway on soil-management
problems for conservation farming in the Southern Piedmont.
Further, the National Tillage Machinery Laboratory has made important findings on the impact of farm machinery upon soil conditions.
At Beltsville, Md., the Agricultural Research Service maintains the
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Agricultural Research Center, where a small research program is
underway on soil chemistry and the mineral nutrition of plants in
addition to basic research on fertilizer technology.
Facilities needed in the region

Extensive documentation was presented to the working group,
showing that the physical facilities available to the Agricultural
Research Service and the State agricultural experiment stations serving this very large region are quite inadequate to meet the pressing
soil and water conservation problems in the region. There may be
plans for additional facilities by the States that would contribute to
the whole program of agricultural progress. Provision of new facilities
should involve carefully coordinated planning to best meet the
problems of this and adjacent regions. Examples of the need for
additional facilities are as follows:
New Brunswick, N.J.—In the northern part of this region, the agriculture involves intensive farming, such as production of truck crops.
Needed facilities should be provided at this location for research
toward effecting maximum efficiency of production while maintaining
soil protection under intensive culture. This location has facilities
toward establishing it as a center of research in soil microbiology.
Delmarva Peninsula.—A modest field station should be established
in this area to concentrate on irrigation problems on truck crops, use
of brackish water in irrigation, and disposal of cannery waste waters.
Northern Piedmont.—A modest field station should be established in
this region to concentrate on systems of conservation farming for this
problem area which would maintain efficiency of production while
minimizing the serious soil erosion that is contributing an alarming
sediment burden to the streams in the area.
College Park, Md.—This location is recommended as a center for
studies on the impact of urbanization on intensifying erosion and
runoff problems in many parts of the populous Northeastern United
States. The problem is not only serious in areas in close proximity
to College Park but also around many other metropolitan areas.
Raleigh, N.C.—The existing facilities at this location should be
expanded to provide for comprehensive investigations in soil mineralogy essential for soil classification in the Eastern United States.
Basic research on soil-water relationships should also be provided
with means for expansion.
Florence, S.C.—Research at this center should be provided with
facilities for an appreciable expansion to attack the many diverse
problems on the sandy soils of the middle Coastal Plain involving
mineral nutrition, soil management, and water management.
Clemson, S.C.—The new facilities for soil and water research at this
location should be provided with adequate means to make them of
maximum effectiveness in basic research on soil chemistry.
Athens, Ga.—Watershed hydrology research for agricultural lands
should be expanded in the southern Piedmont-Coastal Plain area
with headquarters established at this location. Soil fertility investigations at this location should also be provided with means for
expansion. The new facilities for research on systems of conservation
farming being constructed nearby at Watkinsville, Ga., should be
adequately supported to make most effective use of these new facilities.
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Gainesville, Fla.—Kesearch administered at this location and other
field stations in Florida has long been outstanding on the special
problems in mineral nutrition that prevail on the very sandy soils,
coral rock soils, and mucks that occur in this part of the region. This
important research should be provided with needed means for expansion.
Auburn, Ala.—There should be an expansion of facilities at this
location for fundamental research on liming practices in relation to
soil fertility and on soil tilth.
Starkville, Miss.—This location should be provided with 'needed
facilities to serve as a center in developing soil management practices
for the various soil types in the southern part of the Coastal Plain.
Such practices are needed that will permit high efficiency of production
while preventing or retarding soil losses and soil deterioration.
Crowley, La.—Facilities should be provided for an expanded program of soil and water management research on lands used for rice.
College Station, Tex.—As indicated elsewhere, this location should
be provided with the means to become a center of soil mineralogical
research necessary for soil classification and evaluation in the South
Central States.
Tyler, Tex.—Facilities at this location should be expanded to provide for an adequate soil and water management research program
for the western end of region XV.
ALASKA

The recently designated State of Alaska is a major land area of
potential agricultural significance to the Nation, although at present
such development has not been significant. A major natural resource
on a sizable portion of its 365 million acres is timber with considerable
intersperses of grassland and vast tundra areas. The latter are usually
unsuited for domestic animal grazing. In certain portions of the
southeastern, south central, and central parts of the State, successful
poultry, dairy, and vegetable farming is practiced but is limited
presently by prohibitive distances to suitable markets. In, southwestern and western portions, cattle and sheep raising has proved
moderately satisfactory.
Soils of Alaska are relatively young geologically and include only
the Podzol and predominantly the tundra great soil groups. Climatically, major areas are suited to short-season crops such as potatoes
and other vegetables and to dairy and poultry farming or cattle and
sheep ranching.
Present estimates indicate that from 2 to 3 million acres of land are
topographically, climatically, and otherwise suited for cropping.
Another 3 to 5 million acres are suitable for year-round use as rangeland or for ensilage and hay production.
The problems

Research on water erosion needs to be established that would take
into account the amount, intensity, and seasonal distribution of rainfall. The nature and cause of gully development need to be investigated.
Wind erosion is a major problem in the Matanuska Valley, affecting
both the agriculture and the health of the inhabitants.

SOIL AND WATER CONSERVATION RESEARCH

123

With annual precipitation ranging from 4 to 8 inches during the
frost-free season in some of the agricultural valleys, moisture conservation is a problem of key importance. Procedures for the reduction of
water loss by direct vaporization of^permafrost must be developed.
Research on the development of water resources should receive
high priority in Alaska. These investigations should include the
development of surface detention structures, control of seepage, and
control of evaporation.
Low soiJ temperatures inhibitive to root growth of crop plants
should be alleviated to the extent possible by improved soil management practices.
An intensive program of tillage research is needed to develop equipment and techniques for managing the unique soils.
Nitrogen is conspicuously deficient and is associated with thp wide
carbon-nitrogen ratio common to northern soils. Phosporus, potassium, and boron are frequently deficient.
Existing facilities
There are limited facilities now in use for a small program of soil
and water research at the agricultural experiment station, Palmer,
Alaska.
Facilities needed in the region

Adequate facilities should be established at Palmer for an effective
research program on the many tillage, irrigation, drainage, and wind
erosion problems.
HAWAII

The land area of the Hawaiian Islands is 4.1 million acres, of which
less than 8 percent is used for crops, about 25 percent is grazed, and
29 percent is forest or woodland. The remaining land, more than a
third of the total land area, is used for purposes other than agriculture
and forests. It includes special-use areas such as cities and towns,
roads, parks, and military areas and wasteland, such as bare lava
flows and gulches.
The oldest and largest agricultural industry in the islands is growing
and processing sugarcane. The value of 1,100,000 tons of raw sugar,
together with molasses and other byproducts, amounted to $148
million in 1956. About 221,000 acres were in cane.
Pineapple production, primarily for canned fruit and juice, is the
islands' second major agricultural industry. The annual output of
processed products is valued at $117 million. The acreage in pineapples increased from 5,000 acres in 1909 to 77,000 acres in 1956.
The most productive pineapple lands have a rainfall of 25 to 60 inches
a year. Areas with less rain are usually too arid for pineapples without irrigation. More rain may adversely affect yield and quality.
Pineapple production makes it possible to use many areas too dry for
most other crops.
Crops other than sugarcane and pineapple occupy 16,000 acres or 5
percent of the total cropland in the islands. Coffee, the largest of the
diversified crops, is grown on nearly 6,000 acres. For island consumption, Hawaiian farmers grow many western vegetables, such as
cabbage, tomatoes, and cucumbers, and such oriental vegetables as
burdock, daikon, and watercress. Papayas, bananas, and passion
fruits are the most important of the commercially grown fruits. The
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rest are mainly avocados, citrus fruits, mangos, guavas, and lychees.
Most vegetable and fruit farms are family operated.
Livestock products are valued at $27 million annually. Most of
Hawaii's grasslands are used for cattle and a few sheep. At least
three-fourths of all beef cattle, numbering about 160,000 head, are
raised on large ranches, many of which extend from dry lowland to
wet upland zones. Locally produced milk amounts to 47 million
quarts annually, mainly consumed as fluid milk. Swine producers
sell 70,000 hogs a year for slaughter. Poultry farmers raise about 1
million chickens mainly on feed imported from the mainland.
The problems

The major soil and water problems of the Hawaiian Islands relate
to two overriding conditions: (1) Water supply is limited on the lee
side of the islands where much of the better agricultural lands are
situated; and (2) urban, military, and recreational areas are rapidly
consuming the land and water supplies formerly utilized for agricultural purposes where water supplies were less restrictive. These
factors have resulted in serious limitation in agricultural enterprises
in the territory. With present rates of population expansion, both
water and land will be increasingly at a premium as time goes on.
Improving water supplies, water collection systems, and water conveyance systems on the lee side of the islands are major problems in
development and expansion of agriculture in these areas. Soil erosion
and sedimentation in high rainfall areas are serious problems. Soil
erosion is also a problem on some of the heavily irrigated plantations
located on appreciable slopes. Evapotranspiration losses by nonbeneficial or marginal vegetation and evaporation from bare or vegetated soils constitute a major water loss. Irrigation and water use
efficiency is often low due to inadequate water management, water
distribution systems, or soil and crop management practices. Soil
fertility and plant nutritional problems are extensive and severe
including both major and minor nutrient elements.
Existing facilities
The Hawaiian Agricultural Experiment Station, the Pineapple
Research Institute, and the Hawaiian Sugar Planters' Experiment
Station are all doing some research on the soil and water problems of
these islands.
Facilities needed in the region

Facilities should be provided for an adequate research program on
the urgent erosion and runoff problems that prevail, and on increasing
the efficiency of use of available water supplies.
PUERTO RICO

Puerto Rico, a mountainous island of 2 million acres, has a population of nearly 2,250,000 people—one of the most densely populated
areas in the world. The economy is primarily agricultural, with
40 percent of the net income derived directly or indirectly from
agriculture.
Despite the steep slopes and mountainous terrain, 80 percent of the
land area is in farms, and 42 percent of the land in farms is used for

SOIL AND WATER CONSERVATION RESEARCH

125

crops. Sugarcane is grown on almost 50 percent of the total cropland.
In recent years, sugarcane production has been expanding from the
coastal plains to include the hills of the interior regions. Production
per acre under these conditions is lower than on the coastal plains.
Coffee is the second most important crop, occupying about 20 percent of the cropland, but produced mostly for local consumption.
Tobacco, the second leading export crop, is grown on less than 4
percent of the cropland. Other crops include starchy vegetables, citrus
fruits, pineapples, mangos, avocados, coconuts, dried beans and other
legumes, and fresh vegetables. The production of meat, milk, and
eggs, although increasing, is far short of domestic needs.
The problems

In order to adequately design watershed protection programs and
water use and control structures, information is urgently needed on
rates and volumes of storm runoff. Emphasis should be placed on
collecting data on selected watersheds and relating stormflows to
watershed and climatic characteristics for use in designing spillways,
detention structures, and channels.
There is need for immediate initiation of studies to determine
reliable estimates of sedimentation rates for existing reservoirs to
serve as a basis for planning and designing measures for reducing
sediment inflow rates and increasing the useful life of reservoirs.
The rainfall erosion potential of local rainfall areas, the relative
erodibility of the different soil groups, and the percent and length of
slope relationships with soil loss are basic water erosion research needs
for the island. Soil and crop management practices, such as residue
mulching, row grade control, and interplanting, should be developed,
evaluated, and upper slope limits determined for effective runoff and
erosion control.
Puerto Rico needs a research project devoted to the multiple problems of water management which considers both irrigation and drainage. Data are needed on major problem soils on water-holding
capacity, porosity, infiltration rates, etc., which are basic to the design of irrigation and drainage systems. Field studies are badly
needed to determine how to best irrigate various crops under the
different crop, climate, and soil situations.
Long-term experiments need to be established wherein the effects
of cropping patterns and other soil management practices upon the
soil physical conditions can be adequately evaluated. Continued
research is especially needed on soil and cover management under
sun-grown coffee.
Existing facilities
The Puerto Rico Agricultural Experiment Station at Rio Piedras
provides some facilities for soil and water research essential to the
agricultural economy of the island.
Facilities needed in the region

Facilities should be provided for comprehensive studies of erosion
control; coordinated studies of drainage, irrigation, moisture relationships, and salinity; and applied research in precipitation streamflow, and sedimentation.
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REGIONAL AND NATIONAL RESEARCH CENTERS FOR SPECIFIC
PROBLEMS

The information needed to solve many of the soil and water problems encountered and documented has such a wide range of applicability that regional or national centers for study of these specific
problems are proposed. The mere fact that a problem exists on a
regional or national basis is not, however, the only, nor the most
important reason, for this proposal. Since soil and water conservation problems involve many fields of science and engineering, there is
a need to establish centers of research with the defined responsibility
for finding solutions to specific problems regardless of the number or
diversity of scientific disciplines that may be included.
These centers should provide the type of highly specialized or expensive physical facilities that exceed the financial capabilities of
existing individual research units. In order to achieve the maximum
benefits from such centers, they should be financed and administered
to assure their availability to research workers from other laboratories;
and, they should serve as focal points for coordinating research on the
specific problems for which they are established. To effectuate the
desired coordination, consideration should be given to locating these
centers at or near an institution of higher learning at which research
on appropriate subjects is already underway. This would permit
interested graduate students of the institution to become acquainted
with work underway at the center and to gain valuable experience in
the subjects under investigation. Highly trained scientists are the
first requirement in any research program. In all cases a sound system of maintaining collaboration and coordination between research
at the center and related research at other State and Federal locations
should be established.
It is essential that a proper balance be established and maintained
at the centers between the development of basic principles for guiding
future research work and finding solutions to the immediate parts of
the overall problem currently faced by landowners and technicians.
This is necessary in order to protect the Nation's resources and to
obtain the greatest benefit from public expenditures for the protection
of those resources.
It is most important that the charter of responsibility given to each
center be specific and definite. It should include responsibility to
plan, coordinate, and carry out, or to arrange for whatever studies
are necessary, to obtain solution to the specific problems assigned to it.
The center's functions should not be allowed to become diluted by or
diverted to extraneous activities even though such diversion of effort
may appear to be attractive.
Seven of the national centers for research on soil and water problems
are already in existence and are discussed ahead of the proposed new
centers.
Special attention should be given to hydrology of agricultural
watersheds. A single research center could not be used effectively
to meet the research needs on this subjest, but a central headquarters
is needed. This headquarters should plan and coordinate the necessary studies and should analyze and interpret the accumulated data.
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HYDROLOGY OF AGRICULTURAL WATERSHEDS

Information is urgently needed on precipitation-runoff relationships
and the effect of conservation treatments on runoff and water yields
from agricultural watersheds ranging in size from 1 to 400 square
miles, having a wide range of physical conditions. It is proposed that
studies to obtain this information be instituted and that a central
headquarters for planning and coordinating these studies be established.
Water is the most precious of all natural resources. The need for
water, by every individual, for domestic and sanitary purposes is
obvious. Agriculture and industry must also have ample supplies of
water if they are to prosper and continue to meet the growing needs
of an expanding population. The rapidly increasing demand for water
by agriculture, industry, and the domestic needs of individuals has
already created many areas where lack of readily developed sources
of additional water supply is the limiting factor on future growth and
expansion.
Public testimony in all parts of the country, from individuals
representing all segments of the population, emphasized the importance
of obtaining information on available water resources and the need to
determine what constitutes most beneficial use. Continued growth of
both population and industry, and the attendant more intensive use of
river valleys, add emphasis to the need for more accurate methods of
predicting flows to be expected on small tributaries and of designing
more efficient methods of controlling and conserving the runoff from
major storms for maximum beneficial use.
The enactment of Public Law 83-566 and the great public interest
in watershed protection and flood prevention activities create still
further need for better understanding of how much water from runoffproducing storms can be stored in the soils of the watershed, and how
much will be released in downstream flows. Information is urgently
needed to determine the kinds of watershed treatments which are
most effective and most efficient in the storage of runoff, and to determine rates at which excess flows should be released.
Hydrologic studies must also be established to show the effect of
all types of land treatments on the total water yield to be expected
before it will be possible to manage agricultural watersheds for either
the most efficient control and conservation of runoff or to bring about
the most effective use of available water resources.
The problems involved in obtaining accurate data on precipitation
runoff relationships are so complex, and the urgency of need for the
information is so great that experimental watersheds must be instrumented in several agricultural areas. Accumulated data must be
analyzed as rapidly as possible.
Experimental watersheds should be carefully selected to represent
major agricultural areas of similar precipitation runoff relationships.
Such factors as rate and amount of precipitation, soil, climate, cover,
and slope should be considered in the selection. Studies on the experimental watersheds will need to be supplemented by less intensive
studies on numerous supporting watersheds to apply the findings to
local conditions. The proposed studies would evaluate the effect of,
46346 0—59
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and the relationships between, the following factors on runoff and
water yield:
Precipitation: Rate, amount, and distribution over the watershed,
snow and rate of snowmelt.
Plant cover: Hydrologic effectiveness.
Conservation practices: Kinds and amount, cropping systems, and
cultural practices.
Soils: Water-holding capacity, infiltration rate.
Climate: Effect of frozen soil, effect of wind on evaporation losses.
Land slopes: Area of sloping land and degree.
Geology: Relation to ground water capacity, effect of aquifers and
barriers, ground water level and storage, water losses in channels,
effect of sedimentation of channels.
Evapotranspiration: Rate at which moisture is lost.
Soil moisture: Effect on intake rates and storage capacities.
The proper evaluation of these factors should make possible accurate
predictions of the water yield which can be expected from watersheds
in the form of surface and subsurface flow and contributions to ground
water.
Facility needs for this study would consist of modest office space,
adjacent to the selected watersheds, for planning of studies and analysis of data. Other office facilities would be required for overall planning and coordination. It is possible that necessary land and office
space may be leased so that a capital outlay of funds for the purchase
of such items may be unwarranted. Instrumentation and personnel
will be the major costs for activating these studies.
There should be established four to six major experimental watersheds in agricultural areas in various parts of the country. Consideration should be given to locating these watersheds in such parts of the
country as the Northeast, the Southeast, the southern Great Plains,
the North Central States, the Pacific Northwest, and the Southwest.
Each of these centers should include a number of satellite locations
that would provide essential supporting information pertaining to the
effects of major variations in soils, topography, rainfall, land-use
patterns, and physiography. The specific location of a research
watershed on agricultural lands should be determined only after a very
careful study by a survey team of hydrologists has evaluated numerous
possible locations in each part of the country. This research should
be coordinated with work on streamflow and watershed hydrology by
other State and Federal agencies.
U.S. SALINITY LABORATORY, RIVERSIDE, CALIF.

Wherever irrigation is practiced, there is a hazard of salt accumulation in the root zone of crop plants. Many irrigation projects have
failed because the soils of the project became salinized. A recent
compilation by the U.S. Salinity Laboratory indicates that approximately one-fourth of the irrigated lands in the western 17 States is of
lowered productivity due to salt or sodium.
Research is at best just keeping pace with, instead of getting ahead
of, the salinity problem. One factor, operating to increase the need
for additional research in the field of soil salinity, is the expanding
necessity for reuse of irrigation water, i.e., the drainage waters from
an upstream project are used to irrigate downstream areas. Also, as
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irrigation projects are extended to the higher terraces and valley
slopes, seepage and salinization of lower lying valley lands become more
serious. Some of the most pressing problems at the present time are
concerned with water movement in salt-affected soils, and with the
development of ways of increasing the permeability of these soils.
The nature of salt injury to crops is not well understood, and if the
mechanism of the salt tolerance exhibited by some plants could be
understood, programs for breeding plants for salt tolerance might be
based on this understanding.
The U.S. Salinity Laboratory is one of the original Bankhead-Jones
regional laboratories established in 1938. This Laboratory was
charged with conducting research on salt and alkali problems of the
Western States for the purpose of " safeguarding the permanence of
irrigation agriculture."
The Laboratory is considered an outstanding example of the success
of teamwork approach to a critical problem by both State and Federal
research workers. Its 272 publications constitute a notable contribution to science; and USD A Handbook No. 60, "The Diagnosis and
Improvement of Saline and Alkali Soils," prepared by the Laboratory
is used throughout the world.
The Laboratory has a professional staff of 24 people, of whom onethird are senior research scientists. The facilities are crowded at
present, but additional buildings are under construction that will
relieve much of this crowding.
In order to make the program of the Laboratory of maximum effectiveness, additional facilities for the study of water movement in soils
are needed. In general, these facilities should consist of outdoor
lysimeters for the study of salt movement and drainage requirements
in soils, and large soil tanks for the study of equilibrium between
irrigation waters and soils, and for study of leaching theories. Service
buildings to accompany these installations are also needed.
U.S. PLANT, SOIL, AND NUTRITION LABORATORY, ITHACA, N.Y.

The effect of the soil on the nutritive value of crops has been a
subject of concern for many years. Popular publications have, from
time to time, carried "scare stories" indicating that use of fertilizer
or insecticides or that low soil fertility presented dangers to the
national health. Research on this subject has generally shown that
the food consumed by Americans, originating as it does from the
produce of many areas, is not endangered by soil deficiencies or excesses of toxic substances. In the case of livestock, however, where
the entire ration is likely to come from a single farm or ranch, deficiences of essential elements and excesses of detrimental elements have
been proved. Molybdenum toxicity is common in certain areas of
the West, and cobalt deficiency is found in some of the ground water
podzol soils of the Coastal Plain.
It is essential that a vigorous research program be directed toward
a complete understanding of the way in which the soil controls the
nutritive value of forages. The problem is a national one and specific
phases of it are usually common to several States. As forage crop
yields are pushed to higher levels with fertilizers, and as higher rates
of animal growth are made possible through better breeding and the
feeding of hormones and antibiotics, the problem is likely to be inten-
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sified. Even at present, there are numerous instances where lush,
highly fertilized pastures fail to give animal production commensurate
with forage growth. The cause in some of these instances is probably
the chemical composition of the forage.
The U.S. Plant, Soil, and Nutrition Laboratory is one of the Bankhead-Jones laboratories established in 1938. The Laboratory has
been charged with investigating the role of the soil in determining the
nutritive value of crops produced upon it. At the time the Laboratory
was established, the building was designed so that additional space
could be added, since it was felt that the initial staff and program
would be only a nucleus for an expanding organization. In the 20
years since the Laboratory was established, the proposed expansion
has never materialized. With rising costs of research, the actual level
of activity has decreased. Nevertheless, the Laboratory has been
able to maintain a position as a focal point of information on mineral
nutrition problems. In some cases, research at the Laboratory has
provided a basis for rational analysis of nutritional situations that
might otherwise have led to unjustified concern on the part of the
general public.
In order to bring the staff and program of the laboratory up to a
level commensurate with its assignment, the building should be completed according to the original plan. Facilities should be provided
for experimental work with large animals. These facilities need not
provide for large numbers of animals, but should enable the staff to
conduct metabolism experiments with a few animals. Facilities for
studying the intake, retention, and bod}7 distribution of elements are
needed, along with the service and laboratory rooms necessary in conjunction with these facilities.
MINERAL NUTRITION LABORATORY, BELTSVILLE, MD.

The basic research on the mineral nutrition of plants at this Laboratory should be expanded. The uptake of nutrients from the soil by
plant roots is one of the most important processes in agriculture and,
yet, one of the least understood. If adequate research and action programs for soil and water conservation are to be maintained, adequate
basic research programs on the complex processes taking place at the
root-soil interface are an absolute necessity.
The Laboratory currently conducts a competent but small program
in mineral nutrition of plants and could serve as the base on which to
build a program adequate for future needs in this field. This Laboratory has made major contributions in the use of radioactive isotopes
toward understanding plant nutritional problems. In order to develop needed information, additional laboratory space should be constructed at Beltsville, Md., with particular emphasis on providing
modern facilities to use radioactive isotopes and to maintain controlled
climatic conditions for plant growth.
In this program, special emphasis needs to be directed toward a
better understanding of the factors controlling the availability of
mineral nutrients in soils and the rate of uptake of nutrients by plant
roots. This basic information could then be used to develop better
methods of determining the fertilizer and lime requirements of soils,
in programs of plant breeding, and in programs for the development
of new and improved fertilizers.
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SEDIMENTATION LABORATORY, OXFORD, MISS.

Knowledge of the amount of sediment transported in waterways
and deposited in structures for impounding runoff and of the mechanics
of sediment transportation and deposition is essential for the proper
development of programs for watershed protection. Sediment transport is a complex process, and studies of this problem require unique
facilities and competence. Since a major effort within the U.S.
Department of Agriculture is directed toward assisting local groups
with watershed protection projects, the Department should maintain
the necessary supporting program on sedimentation research.
The Sedimentation Laboratory currently being constructed will
provide the necessary national center for sedimentation research. It
should be emphasized that in order for this laboratory to operate
effectively it will need to be fully staffed and adequately supported.
Provision should be made for research workers located at other places,
including workers from outside the U.S. Department of Agriculture
to come to 4he Laboratory on temporary assignments to use the new
facilities. The Oxford Laboratory can also serve as a center for field
research on sedimentation in the critical southern loess hills area.
The research program at the Laboratory will include an attack on
the fundamental physics and fluid mechanics problems involved in
sediment transport and deposition. Work also will be directed toward
development of better instrumentation for measuring the amounts of
sediment carried by streams and deposited in reservoirs.
FERTILIZER LABORATORY, BELTSVILLE, MD.

As a part of the research needed to provide sound technology in soil
and water conservation, a strong research program directed toward
development of new and improved fertilizers should be maintained.
In many problems of erosion control, waterway stabilization, correction of critical sediment source areas, etc., a rapid establishment of
protective plant cover is required. Fertilizers are frequently needed
in order to insure the success of these seedings. In order for farmers
to make wider use of fertilizers for conservation purposes, products
that are low in cost, concentrated, and have desirable physical properties are needed.
The U.S. Department of Agriculture's research program in fertilizer
technology at this Laboratory should be expanded to meet these needs,
as well as the need for information on the kinds of materials and their
chemical and physical attributes that make for highest efficiency in
fertilizer use on the farm. Facilities needed as a part of this expansion
include additional laboratory space and a pilot-plant building at the
Beltsville Plant Industry Station. In planning for the needed facilities for research in fertilizer technology, it is essential that fertilizer
research be closely integrated with other soil and water research
programs.
U.S. REGIONAL PASTURE RESEARCH LABORATORY, UNIVERSITY PARK, PA.

Sod-forming forage crops are one of the most important tools used
in the practical solution of conservation problems. For this reason, a
continuing effort directed toward the development of better forage
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crops is an essential part of the total soil and water conservation
research program. An intensive program of plant breeding directed
toward development of superior varieties and strains of forage crops,
centered and coordinated at an adequate laboratory and extended to
such satellite locations as are necessary for adequate regional and
local adaptation of research findings should be maintained. This
Regional Pasture Research Laboratory provides a center for this phase
of research.
The research program at this Laboratory should be strengthened
along with a coordinated program at other centers of forage crop
research. The exact nature of the facilities needed and location of
satellite research centers should be worked out by cooperative effort
of Federal and State forage crop specialists.
It is important that plant breeding studies be instituted to develop
grasses and other forage crops with the specific characteristics needed
to meet conservation requirements. The need for such a study exists
in all parts of the country, as well as in the Northeast.
NATIONAL TILLAGE MACHINERY LABORATORY, AUBURN, ALA.

Conservation and beneficial use of the Nation's cropland are vitally
affected by the tillage practices used. Since most of the soil loss from
cropland occurs after the land has been broken and before the crop
has developed enough to offer protection, tillage methods and tillage
practices are a most important part of conservation programs for
cropland. Public testimony in all parts of the country emphasized
the need for a better adaptation of tillage machines to the new and
changing needs of conservation farming.
The National Tillage Machinery Laboratory was established to
study the relationships between the physical qualities of soils and
methods and intensities of manipulation which most efficiently and
consistently produce the desired seedbeds. These studies also include
a consideration of the effect of customary field traffic for various
farm practices as it is related to soil moisture levels and weight of the
machines.
The work of this Laboratory should be expanded to include studies
which will determine the machine characteristics needed to meet the
requirements of conservation farming. Conservation farming adds
new requirements to the traditional functions of tillage machines to
prepare seedbeds conducive to seed germination and root development and to destroy weed competition. It is necessary that tillage
operations produce a surface condition that is resistant to erosion,
from both wind and water, and receptive to infiltration, at the same
time the normal tillage functions are performed. Manipulation and
placement of crop residues at controlled positions in relation to the
soil surface are also added functional requirements of tillage machines.
Added emphasis is also placed on the importance of avoiding undesirable soil compaction by farm machinery, because any unnecessary
compaction seriously interferes with both the rate and amount of
water which will be taken into the soil. Research is needed to determine the effectiveness of mechanical methods of loosening compacted soil and the limitations of those methods. Soil compaction
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studies should give consideration to the effect of the kind and amount
of field traffic and the time of its occurrence in various conservation
farming systems. It is most important that limitations be determined
on the "workability" and "trafficability" of various soils for the
range of moisture levels likely to occur when the soils must be worked.
Since the National Tillage Machinery Laboratory is already concerned with many of the problems relating to mechanical manipulation of soil necessary for efficient crop production, its work should be
expanded to give adequate consideration to the new and complex requirements of conservation farming.
DRAINAGE PRINCIPLES CENTER

Sound design information upon which to base drainage installations or upon which to develop new concepts of drainage design is
badly needed. Such information is of the type that can be gained
only through intensive research effort involving a diversified staff of
drainage engineers, soil physicists, and mathematicians who have
available to them specialized laboratory and field facilities where
water and other environmental factors can be controlled. Lack of
this type of central staff and facility has held back the development of
fundamental facts and principles which are necessary before effective
drainage systems and improvements can be developed to meet the
multiple drainage problems of the Nation. A national drainage principles center should be established to give concentrated attention to
these needs.
Fundamental studies are necessary to develop predictive equations
relating soil physical properties and rate of alteration of moisture
regime as a function of potential gradients. The validity of these
equations under field conditions for predicting drainage effluents under
different types of design systems must then be proved and application
to field conditions developed. Methods for ready measurement of
soil properties to be used in moisture prediction equations must be
developed in order to translate applicability from one location to
another.
Building upon the fundamental principles established at the center,
the importance of the different drainage system design components
should be evaluated, and studies of methods of installation of drainage
systems expanded. These design components and installations should
not be based on water table control, but rather on root zone moisture
regime requirements that are to be established in soil-water-plant
relationship investigations. The development of this concept would
have far-reaching significance in all drainage problem areas. The
relationship between drainage system design and soil structure also
must be evaluated. In the event that improvement in soil structure
with adequate drainage can be anticipated, the drainage system
design components can be altered. Such alteration should result in
lower drainage costs, a desirable end to research on this important
subject.
The center should be located in the humid part of the United
States, where drainage problems are critical, and should be operated
in close association with a land-grant college or a university.
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SOIL-WATER-PLANT RELATIONSHIPS CENTER

An understanding of the relationships between soil, water, and
plants is basic to improvements in the efficiency of crop production,
proper land-use adjustments, and the conservation of soil and water
resources. In order to provide for a more concentrated approach to
these problems, a national center for soil-water-plant relationships
should be established.
This facility could insure a concentrated and continuing basic
research program on soil-water-plant relationships and provide a
center for discussion, review, and coordination of work in this field
being conducted at other places. Although fundamental research
would be the primary purpose of the center, the staff should also
take part in the development and testing of farm practices based
on the fundamental research results.
Leading scientists in the field recognized the following as the
four most important research needs concerning water as a factor in
crop production: (1) The physics of water loss from surfaces; (2)
runoff hydrology and irrigation management; (3) the dynamics of
water in plants; and (4) the response of plants to water deficits. The
relation of the specific moisture retention characteristics of various
soils to dynamics of water in plants and the response of plants to
water deficits should comprise major objectives of the proposed center.
The center should include office, laboratories, greenhouses, plant
growth rooms and should have access to field plot areas. Attention
would be centered on problems such as the soil physical requirements
for optimum plant growth, the effect of soil temperature on root
growth and nutrient uptake, the physical processes controlling exchange of gases between the soil and the air, the mechanisms involved
in movement of water from the soil to and through the aboveground
parts of the plant, water Joss from plants, and the physiological responses of plants to soil moisture deficits.
The center should be located at or adjacent to a land-grant college
or a university with strong programs in areas related to the work of
the center.
SOIL TILTH CENTER

The conditions of tilth and structure found in the soil control many
of the responses of crop plants to soil management and conservation
practices. Some soils are friable, easily worked, and resistant to
erosion, while others tend to crust over and erode readily. Poor soil
tilth frequently prevents crops from using effectively the fertility and
soil moisture which are potentially available. Although farmers can
readily recognize these differences in tilth, it is much more difficult
for scientists to measure them quantitatively and to develop methods
for improving soils that are in poor tilth.
If scientists could develop practical methods of exerting a real control over the tilth of soils, many critical problems of farm and watershed conservation could be met with less costly measures than are now
available. In spite of the importance of this problem, research progress toward its solution has been exceedingly slow. At the present
time, progress in research on soil tilth is seriously hampered by lack
of a basic understanding of the nature of the forces involved in holding soil particles together in a stable crumb structure.
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The center working on this subject would include in its program
fundamental physical and physicochemical studies of the nature of
the forces active in soil structure formation. The function of organic
matter in promoting good soil tilth should be investigated; and microbiological studies directed toward control of the amounts of structure
stabilizing organic materials in the soil should be conducted. The
center would place emphasis on studies of mechanical manipulation,
crop residue additions, chemical amendments, and microbial populations as they affect the tilth of the soil from the standpoint of erosion
resistance, moisture relationships, and ease of tillage.
The facility needed would include offices, laboratories, greenhouses,
plant growth rooms, soil bins, and areas for field plot experiments.
It should be located at or near a land-grant college or a university in
the humid section of the country. Methods developed at the center
should be evaluated under a cooperative system of field testing on
many different kinds of soils.
MOISTURE CONSERVATION CENTER

The underlying problem of agriculture in much of the United States
stems from a recurring deficiency of moisture for the growth of crops
and range forage. This problem is of critical importance in the dry
farming areas of the Great Plains, the Pacific Northwest, and the
intermountain valleys; but, even in the more humid parts of the
country, moisture shortages at certain seasons are common.
The logical approach to this problem is through research. The
enormous opportunity for contributing to the solution of this problem
is demonstrated by estimates that two-thirds of the rainfall in the
Great Plains States is lost by evaporation alone.
At the present time, the U.S. Department of Agriculture and the
State agricultural experiment stations are giving some attention to
soil moisture conservation studies. None of these, however, have
either the resources or the facilities to implement a research program
on the major fundamental problems such as the principles involved in
the evaporation of water from soils and methods for its reduction.
A center on this subject would give major emphasis to the underlying processes involved in the loss of water by evaporation from soils
and to practical methods of evaporation control. Attention would
also be given to basic principles involved in increasing the intake of
water into the soil, to improving the moisture retention characteristics
of soil, and to increasing the efficiency of soil moisture use by plants.
The center should also conduct research in cooperation with field
stations toward developing field practices for moisture conservation
as they may be applicable in various parts of the Great Plains.
It is emphasized that the ultimate objective of the center is to
develop principles leading to practices on the farm that will better
conserve limited reserves of soil moisture.
Solutions to the complex problems proposed for study will require
the combined efforts of scientists trained in a number of disciplines
and working together as a team at a center with special equipment
and facilities. This team of scientists would have training in soil
physics, soil fertility, soil chemistry, soil microbiology, agronomy,
plant physiology, biochemistry, engineering, electronics, physics,
physical chemistry, micrometeorology, and statistics.
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Contacts should be maintained between the staff of this center and
all workers in this field in the State agricultural experiment stations
and the U.S. Department of Agriculture. The facility should be a
national center for this type of research and should provide a place
where all workers in moisture conservation could exchange ideas and
research findings.
This center should be located in the Great Plains at or near one of
the land-grant colleges or universities in the plains States.
CENTER FOR ENGINEERING DESIGN OF CONSERVATION STRUCTURES

Water control structures are playing an increasingly important role
in the soil and water conservation program. Watershed protection
and flood prevention legislation in recent years has greatly accelerated
the installation of control structures and increased the need for better
design information. More adequate structure design would reduce
the possibilities of overdesign, which increasas the cost unjustifiably,
or underdesign, which may result in failure. All items of cost not
required for safe functioning of structures must be eliminated.
Major attention should go to improving the design and performance
of closed conduit spillways and other conservation structures. This
should include research to improve design features; to develop suitable
trash guards for drop inlet and other closed conduit spillways; to
develop means of dissipating energy at spillway outlets; and to devise
and perfect new and improved flumes, weirs, gates, and rating sections
for streamflow and water discharge measurement.
Basic research should be undertaken on the hydraulics of flow in
channels and flood plains as a basis for developing practical methods
of routing flood flows. Information is needed on the friction factors
for the range of conditions encountered in upstream work to support
expanding watershed protection and flood prevention programs. A
knowledge of how to route and combine flows is a key factor in projecting information from experimental watersheds of a few acres in size
to operational watersheds of several hundred square miles. Practically all the work to date has been done on vegetated channels of
uniform geometry. Irregularities of grade and cross section should
receive further study.
A necessary requirement for such a center on this subject is an
adequate supply of water with ample head for testing models or essential parts of all structures required in watershed programs administered
by the U.S. Department of Agriculture. It is also essential for the
requirements of departmental action programs that research on design
problems have first priority. Ample and suitable land should be
available for outdoor testing of conservation structures and necessary
appurtenances thereto. It would also be desirable to locate such a
laboratory where testing would not be seriously hampered by cold
weather.
The center should be located at or adjacent to a land-grant college
or a university with strong programs in areas related to the work of
the center.
MECHANICS OF EROSION CENTER

Scientific conservation farm planning, like any other design problem,
requires a knowledge of the relationship between the variables causing
loss of soil and water and those helping to reduce losses. The need for
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information to enable those planning farms to recommend the control
practices best suited to the needs of each individual farm is so great
and the problem so complex that it is proposed that a center be established to study the mechanics of erosion by water.
The number of variables such as soil, climate, weather, crops, and
plant cover, slope, and farming systems and the highly complex
relationships between these and other factors affecting erosion makes it
imperative to determine the basic principles governing the movement
and loss of soil. The high cost of installing soil and water loss measuring equipment and the number of such installations which would be
required to produce an understanding of the relationships between
the many variables, make the field installation approach to this
problem prohibitively costly in terms of both time and money.
The prime function of the proposed center would be to establish the
principles of soil detachment and movement. Full study should be
made of the activating forces of raindrop impact and the resistant soil
forces. Research should be initiated to determine the rate at which
soil is loosened in relation to the kinetic energy of raindrops and to
the physical characteristics of soils. Attention should be given to
the physical laws governing flow of water over soil surfaces and the
capacity of flowing water to carry loosened soil particles and to
loosen and move additional particles. The effect of surface irregularities, depth and velocity of flow, land slope and other physical
characteristics should be evaluated. Emphasis should be given to
identification of soil and soil profile characteristics to permit the
determination and definition of more accurate and precise erodibility
indexes, allowable soil loss values, and infiltration rates.
A necessary phase of research at the center would be the development of techniques and methods for evaluating and predicting erosion
factors. Improvement of existing rainfall simulators and the design
of new models would be emphasized to aid in testing the effectiveness
of practices used to control erosions. Existing runoff plots, from
which a long record of runoff data related to various conservation
practices has been accumulated, should be used to evaluate newly
developed techniques of predicting erosion losses. Improving the
equipment and techniques for measuring runoff and erosion would also
be a function of the center.
The proposed center should be located near the center of the humid
part of the country. Proximity to cropland having a wide range of
slope conditions and soil types should be considered and extremes in
climate and rainfall patterns should be avoided. The center should
be located at or adjacent to a land-grant college or a university with
strong programs in areas related to the work of the center.
HYDRAULICS OF IRRIGATION STRUCTURES CENTER

The many engineering problems associated with the transport of
irrigation water from rivers or reservoirs through main canals to
individual farms and fields have received relatively little research
attention. In many irrigated areas, as much as one-half of the water
diverted at the main gate is lost by seepage or poorly designed laterals.
In other cases, poorly designed drops, turnouts, and other control
structures necessitate expensive cleaning and maintenance. While
the major structures such as dams on rivers have had the benefit of
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skilled engineering design, the smaller structures have been overlooked.
This problem is common throughout the Western States. In order
to fill this gap in the technical basis for programs on conservation of
water, a center specifically directed toward research on the hydraulics
of irrigation structures should be established. This center would be
staffed by hydraulic engineers and physicists. Work would be
directed toward development of better metering devices for use in
measuring water to irrigation districts, farms, and individual fields.
Design problems of turnouts, drops, field canals, and underground
pipeline systems, would be included in the research. Special emphasis,
should be directed toward the development of low-cost, erosionresistant canal linings. Designs for small dams and the need for automation of farm irrigation systems would be included in the research
program.
The center would require a substantial and stable supply of water,
available at a fairly high and stable hydraulic head. It should be
located at or near one of the land grant colleges or a university serving
one of the western irrigated States and having the necessary water
supply.
IRRIGATION PRINCIPLES CENTER

The permanence of the agricultural economy of the Western States,
is being constantly threatened by unsolved problems of water supply,
application, drainage, and closely related soil and plant problems.
Irrigated agriculture is nearly as old as civilization itself, yet solutions
to many of the problems associated with it, such as water logging,
fertility decline, and soil structure deterioration, have not been found
on an economically feasible basis.
In many cases, farming practices are based on incomplete understanding of irrigation and drainage principles. The rigid adherence
to historical methods and the use of all "allocated" water are jeopardizing future water supplies and causing irreparable damage to the
productivity of some of the most fertile soils in the West.
The fundamental problems of irrigated agriculture are regional
in nature and scope. Much more information is needed on how to
manage irrigation water in order to conserve soil and water and
obtain maximum yields of crops and livestock per unit of irrigation
water diverted to farms.
With present knowledge and under existing practices, 65 to 70 percent of the water diverted from streams for irrigation is lost through
evaporation, seepage, and runoff, thereby failing to reach the root zone
of the plants for which it is intended. More water is wasted in the
process of applying water to the land than remains to be developed
from known potential water resources. In addition, land is now being
lost through poor drainage almost as fast as it is being developed
through reclamation.
Solution of these problems can be expedited and costly losses of soil
and water reduced or prevented only through expanded research. More
practical means of applying new methods for obtaining more efficient
use of water should also be developed.
Recognizing the seriousness of soil and water conservation problems in the West—particularly as they affect irrigated agriculture—
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universities and State and Federal agencies have intensified their
research programs on irrigation, drainage, and related soil and plant
problems to the extent of resources now available. The current
combined Federal and State research programs are not adequate to
meet present and future needs for technically sound solution to the
critical problems facing irrigation agriculture. This current research
effort could be made much more effective if a national center for
research on principles of irrigation was established.
The center should serve as a focal point for coordination of research
efforts and exchanges of ideas and research results. Included in the
work of the center should be the research necessary to develop and
adapt new irrigation practices based on fundamental research to
practical farm use.
The program of the center should include research on the fundamentals of water entry into and retention by soils, factors affecting
the water requirements and drainage requirements of plants, and basic
criteria for the design of irrigation and drainage systems for irrigated
lands. Special attention should be directed to problems of water
penetration in relation to the design of irrigation systems for different
kinds of soil. Studies will be required of the relationships between
nutritional status and water requirements of crops.
This facility should include greenhouses and plant growth rooms,
lysimeters, and areas for field plot work in addition to offices and laboratories. The staff should include chemists, physicists, engineers, soil
scientists, plant physiologists, and other scientific personnel necessary
for a broad basic attack on the many problems confronting irrigation
agriculture.
In view of the importance of irrigation agriculture in the Western
United States, this center should be located in a major irrigated area
and at or near a land-grant college or a university with a strong program of supporting research.
CONTRIBUTORS TO THE STUDY

A number of public agencies, private organizations, lay groups, and
individuals provided the working group with statements, recommendations, and other working papers.
PUBLIC AGENCIES

Land-grant colleges and universities: State agricultural experiment
stations.
U.S. Department of Agriculture:
Agricultural Conservation Program Service.
Agricultural Research Service.
Forest Service.
Soil Conservation Service.
U.S. Department of the Interior:
Bureau of Sport Fisheries and Wildlife.
Bureau of Indian Affairs.
Bureau of Land Management.
Bureau of Reclamation.
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PRIVATE GROUPS AND INDIVIDUALS

Private groups and individuals were invited to submit written
statements covering their evaluation of soil and water conservation
research needs. Most of these statements were presented and elaborated upon at 1 of the 14 public hearings. Others were submitted
directly to the secretary of the working group and were placed on the
record at the appropriate public hearing. All of these are listed in the
following tabulation by location. The principal subjects emphasized
at each of the hearings as needing additional research attention are
enumerated at the end of each list of participants.
Amarillo, Tex., October 31, 1958
Attendance: 111.
Statements presented or submitted:
Name and address

1. William H. Painter, president,
Meade, Kans.
2. J. Embry Wall, president, Elida,
N. Mex.
3. Art Bralley, vice president, Ameriican National Bank, Amarillo,
Tex.
4. Hon. John Armstrong, Amarillo,
Tex.
5. Hon. Lyndon B. Johnson, Austin,
Tex.
6. C. I. Wall, president, Amarillo,
Tex.
7. Joseph M. Ray, president, Amarillo, Tex.
8. Bruce A. Burgy, owner, Amarillo,
Tex.
9. G. C. Saunders, Amarillo, Tex
10. Carroll M. Forrester, Amarillo,
Tex.
11. Frank M. Phariss, assistant general
manager, Amarillo, Tex.
12. H. F. Westmoreland
13. Gene G. Hill
14. Rudy Kimbell, Amarillo, Tex
15. Ross Glaze, Amarillo, Tex
16. Frank Gray, director, Lubbock,
Tex.
17. A. C. Spencer, executive director,
Temple, Tex.
18. R. D. Lewis, director, College Station, Tex.
19. Sam Singleton, Dalhart, Tex
20. A. P. Atkins, chairman, Guymon,
Okla.
21. Judge Lavern Fishel, president,1
Coalgate, Okla.
22. Hon. Raymond Gary, Oklahoma
City, Okla.
23. Guy H. James, chairman
24. George Stone, president, Oklahoma
City, Okla.

Represented

Kansas Association of Soil Conservation Districts.
New Mexico Association of Soil Conservation Districts.
A committee of Amarillo businessmen.
Himself, mayor, city of Amarillo.
Himself, U.S. Senator.
Amarillo Chamber of Commerce.
Amarillo College.
Soft Water Service of Amarillo, Tex.
Ordway-Saunders Co.
Forrester Truck Co.
Producers Grain Corp.
Himself, Amarillo, Tex.
Do.
Rudy Kimbell Music.
Browning Blue Print Co.
W. C. Howard, president, Association of
Texas Soil Conservation Districts.
Texas State Soil Conservation Board.
Texas Agricultural Experiment Station.
National Association of Soil Conservation Districts, Great Plains Action
Committee.
National Association of Soil Conservation Districts, Great Plains Action
Committee.
Oklahoma Association of Soil Conservation Districts.
Himself, Governor of Oklahoma.
Oklahoma Water Resources Board.
Oklahoma Farmers Union.

i The initial statement of Judge Fisbel was presented to the working group in Dallas, Tex., on Sept. 28,
1958. The working group made itself available the day prior to the start of the Fifth National Watershed
Congress for the convenience of any groups wishing to present statements.
A total of 15 was in attendance.
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25. Louis E. Hawkins, director, Stillwater, Okla.
26. Mr. Collins
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Represented

27. R.

Oklahoma State University, Oklahoma
Agricultural Experiment Station.
Carroll D. Davidson, manager, Clinton,
Okla., Chamber of Commerce.
Panhandle Livestock Association.

28.

Colorado Ground Water Commission.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.

F. Brandenburg, president,
Amarillo, Tex.
Simon F. Elliot, vice chairman,
Pueblo, Colo.
J. W. Buchanan, Dumas, Tex
Clarence M. Svedman, Denver,
Colo.
L. V. Toyne, executive secretary,
Denver, Colo.
Henry Christensen, master, Denver, Colo.
C. N. Vickers, State administrative
officer, Denver, Colo.
Clarence M. Svedman, Denver,
Colo.
Clarence M. Svedman, secretary,
Denver, Colo.
Clarence A. Foster, president, Colorado Springs, Colo.
Kenneth W. Chalmers, State conservationist, Soil Conservation
Service, U.S. Department of
Agriculture, Denver, Colo.
George W. Colburn, executive secretary, Denver, Colo.
W. E. Morgan, president, Fort
Collins, Colo.
Harley Rhoades, president
Irwin C. Elliott, chairman, Littleton, Colo.

North Plains Water District.
Governor McNichols of Colorado.
Colorado Farm Bureau.
Colorado State Grange.
Colorado State ASC Committee.
Paul W. Swisher, commissioner, Colorado Department of Agriculture.
Colorado State Soil Conservation Board.
Colorado Association of Soil Conservation Districts.
Himself.

Colorado Ground Water Commission.
Colorado State University.

Colorado Association of Wheat Growers
Research Advisory Committee of the.
Colorado State Agricultural Planning
Committee.
Emmett Pittman, farmer, Swisher Director, president, member of the
Plains Cotton Growers, Inc., LubCounty, near Kress, Tex.
bock, Tex.
V. E. Dodson, chairman, board of High Plains Underground Water Conservation District No. 1.
director, Lubbock, Tex.
Mason King, Second assistant sec- Panhandle Hereford Breeders Association.
retary, Amarillo, Tex.
Joe J. Berg, vice president, St. Texas Farmers Union, Denton, Tex.
Francis, Potter County, Panhandle, Tex.
Tri-State Milk Producers Association.
Louis G. Hinders, Canyon, Tex
J. R. Hogge, director, Amarillo, Texas Wheat Growers Association.
Tex.
Wm. K. Irwin, president, Bush- Potter County Farm Bureau.
land, Tex.
Frank Moore, Hale County, Plain- Grain Sorghum Growers; Farm Bureau;
Plainview Chamber of Commerce.
view, Tex.
Himself, manager, Plainview ProducClay Henry, Plainview, Tex
tion Credit Association and president,
Plainview Chamber of Commerce,
Board of City Development.
Advisory Committee of the U.S. DepartArthur Sullivan, Haxtun, Colo_
ment of Agriculture Central Great
Plains Field Station, Akron, Colo.
John C. Holtorf, treasurer, Akron, Colorado Cattlemen's Association, Denver, Colo.
Colo.
Lloyd Kontny, chairman, Jules- Plains Agricultural Committee of the
Colorado State Agricultural Planning
burg, Colo.
Committee.
D. M. Womble, director, Morse, Texas Farm Bureau, district 1.
Tex.
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Name and address

Represented

55. Felix W. Ryals, manager, White Panhandle Underground Water Conservation District No. 3, south of
Deer, Tex.
the Canadian River.
56. Robert H. Vahrenkamp, assistant Guadalupe-Blanco River Authority.
general manager and conservation director, Seguin, Tex.
57. Ed. Jacobson, chairman, executive Texas Weed Control Association.
committee, Adrian, Oldham
County, Tex.
58. Philip P. Smith, secretary-engineer, Colorado River Water Conservation
Glenwood Springs, Colo.
District.
59. Hon. W. R. Poage, Waco, Tex
Himself, U.S. House of Representatives.
60. W. M. Acree, chairman, Chickasha, Agriculture Research Committee, ChickOkla.
asha Chamber of Commerce.
61. J. H. Kultgen, president, Mineral Brazos River Authority.
Wells, Tex.
62. Stanley Draper, Oklahoma City, Oklahoma City Chamber of Commerce.
Okla.
63. Harold L. Enarson, director, Western Interstate Commission for
Boulder, Colo.
Higher Education.
64. Frank Fehling, Nathrop, Colo
Himself.
65. Jack M. Givens, chairman, Still- Oklahoma State ASC Committee.
water, Okla.
66. F. P. Heimann, Clayton, N. Mex___ New Mexico Great Plains Council.
67. Dale H. Helsper, State adminis- New Mexico State ASC Committee.
trator's office, Albuquerque, N.
Mex.
68. Louis E. Hawkins, chairman, Still- Great Plains Agricultural Council.
water, Okla.
69. John Muehlbeier, secretary, LinDo.
coln, Nebr.
70. Ralph Russell, agricultural man- Waco Chamber of Commerce.
ager, Waco, Tex.
71. Allan H. White, editor, Lubbock, "The Cross Section."
Tex.
72. John C. White, commissioner, Aus- Texas Department of Agriculture.
tin, Tex.
Principal subjects emphasized: Principal problems emphasized as
needing additional research were efficiency of water use under irrigation and dryland farming, moisture conservation, watershed hydrology
with emphasis on water yield, soil blowing control, ground water recharge, rangeland improvement and management, water erosion control, and salinity and alkali soil problems. The importance of a
number of other related problems was emphasized. Considerable
support was given to the enhancement of the Southw3stern Great
Plains Field Station and to the establishment of a moisture conservation laboratory as recommended by the Great Plains Agricultural
Council.
Boise, Idaho, October 16, 1958
Attendance: 47.
Statements presented or submitted:
Name and address

Represented

1. Gay C. Digerness, immediate past Washington Association of Soil Conserpresident, Sumas, Wash.
vation Districts.
2. Darwin Nealey, former chairman,
Do.
research committee.
3. Virgil Cunningham, assistant direc- Washington State Department of Agritor, Olympia, Wash.
culture.
4. Earl Coe, director, Olympia, Wash_ State department of conservation and
development; Governor Rosellini, of
Washington.

SOIL AND WATER CONSERVATION RESEARCH
Name and address

143

Represented

5. G. L. Crookham, Jr., Caldwell, Himself, as chairman of the house committee on reclamation and irrigation,
Idaho.
34th Idaho session.
6. Stanley I. Trenhaile, commissioner, Governor Smylie, of Idaho.
State of Idaho Department of
Agriculture, Boise, Idaho.
7. Lowell Moore__
M. O. Stratford, executive manager,
Idaho Potato Producers Association,
Inc., Idaho Falls, Idaho.
8. Dan E. Clark, Jr., manager, Ash- Railroad Ranch Cattle Co.
ton, Idaho.
9. Lester F. King, Helix, Oreg
National Association of Wheat Growers.
10. Frank Anderson, southwest of Oregon Wheat Growers League.
Heppner, Morrow County, Oreg.
11. C. R. Tulley, executive vice presi- Northwest Canners and Freezers Assodent. Portland, Oreg.
ciation.
12. Otto Amen, president, Ritzville, Washington Association of Wheat GrowWash.
ers.
13. Ralph Wilson, president, Salem, Oregon Association of Soil Conservation
Districts.
Oreg.
Governor Holmes, of Oregon; Oregon
14. Richard A. Bain, Salem, Oreg
State Committee on Natural Resources.
15. Alvin Benson, vice president
Idaho Soil Conservation Districts Association.
16. Boyd Thornock, secretary, Em- Supervisors of Gem Soil Conservation
District.
mett, Idaho.
17. William M. Carson, president, Himself, president of the Nyssa-Nampa
Weiser, Idaho.
District Beet Growers Association;
chairman of the Idaho Flood Control
District No. 3; and director of the
Idaho Farm Bureau Federation.
18. Theodore Gessel, research agrono- Amalgamated Sugar Co.
mist, Nampa, Idaho.
19. Tower Ward, secretary, Boise, Hon. Frank Church, U.S. Senator.
Idaho.
20. William Pyle, secretary, Gooding, Gooding Chamber of Commerce.
Idaho.
21. J. W. Cornwall, chairman, Spokane, Washington State Soil Conservation
Committee.
Wash.
22. Don G. Fredericksen, area vice National Association of Soil Conservation Districts.
president, Gooding, Idaho.
23. Lyle H. Schnitker, Glenn Nelson, Twin Falls Chamber of Commerce.
Twin Falls, Idaho.
24. Ralph Kelly, vice president and J. H. Shields, chairman research branch,
western manager of NorthrupIdaho Seed Council.
King & Co., Minneapolis, Minn.
25. L. B. Martin, president
Idaho Farm Bureau Federation.
26. Hon. Hamer H. Budge, House of Himself.
Representatives, United States,
2d Congressional District, Idaho.
27. DeLance Franklin, secretary, Idaho Seed Council.
Parma, Idaho.
Principal subjects emphasized: Principal subjects emphasized as
requiring additional research were irrigation with special attention
to efficiency of water use, management and improvement of rangeland, watershed hydrology, water erosion control, sedimentation,
tillage equipment and practices, residue management, and drainage.
Several other related subjects were discussed for research attention,
and special emphasis was placed on the need for a major research
facility for the study of the soil and water problems in the Pacific
Northwest.
46346 O—59
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Boston, Mass., November 7, 1958
Attendance: 26.
Statements presented or submitted:
Name and address

Represented

1. Roland Sanborn, Gorham, Maine. _ District supervisors of Maine and State
soil conservation committee.
2. R. A. Struchtemeyer, chairman, Committee on Soil and Water Conservation Needs for Maine.
Orono, Maine.
3. Joseph A. Horn, State administra- New Hampshire State Agricultural Stabilization and Conservation Comtive officer, Durham, N.H.
mittee.
4. Fred Higgins, chairman, research Massachusetts Association of Soil Conservation Districts.
committee, Northhampton,
Mass.
5. B. A. Brown, agronomist, Storrs, Connecticut Committee on Soil-Water
Research Facilities.
Conn.
6. Keith Wallace, president, Mont- Vermont State Farm Bureau, Inc.
pelier, Vt.
7. W. D. Tyler, Rochester, N.Y
New York State Canners and Freezers
Association, Inc.
8. E. H. Stewart, Shoreham, Vt
Himself, chairman, research committee,
Vermont Association of Soil Conservation Supervisors.
9. E. L. Newdick, commissioner, Au- Maine Department of Agriculture.
gusta, Maine.
10. D. B. Demeritt, Vice president, Eastern Corp.
Bangor, Maine.
11. Hon. Clifford G. Mclntire, Perham, Himself, House of Representatives,
Maine.
United Spates. •
Principal subjects emphasized: Principal problems discussed as
requiring expanded research were water erosion control, watershed
hydrology, surface and subsurface drainage, gully control, and irrigation. Problems associated with urbanization, particularly erosion
and sedimentation, were stressed. A number of other problems
peculiar to the Northeastern States was emphasized including the
justification, on the basis of civil defense, of developing technology for
high food production potential in the highly populous Northeast.
Charleston, S.C, October 24, 1958
Attendance: 38.
Statements presented or submitted:
Name and address

1. W. F. Hall, Sparta, Ga
2.
3.
4.
5.
6.
7.
8.

Represented

Georgia State Soil Conservation Committee.
Frank T. Denham, field secretary,
Do.
Eatonton, Ga.
F. E. Coxe, chairman, ,Bennetts- South Carolina State Soil Conservation
ville, S.C.
Committee.
J. Malcolm Wade, supervisor, Satilla River Soil Conservation District.
Folkston, Ga.
Newman D. Buck, president, South Carolina Association of Soil ConMount Pleasant, S.C.
servation Districts.
E. H. Agnew, president, Columbia, South Carolina Farm Bureau.
S.C.
Joe B. Douthit, Pendleton, S.C
Himself.
W. F. Martin, chairman, Bamberg, Edisto Soil Conservation District.
S.C.
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Represented

9. George S. King, chairman, board of Berkeley Soil Conservation District.
supervisors, Moncks Corner, S.C.
10. W. E. Dargan, Darlington, S.C
Soil conservation supervisors, Darlington County Farm Bureau.
11. C. P. Key, Lodge, S.C_
Colleton County Soil District.
D. W. Watkins, master, South Carolina
12. C. P. Key, Lodge, S.C_
State Grange.
13. Harry L. Davis, district supervisor, Horry Soil Conservation District.
Conway, S.C.
14. Luther B. Rogers, Jr., secretary, Dillon Soil Conservation District.
Dillon, S.C.
15. Elrid M. Moody, vice president, Dillon County Chamber of Commerce.
Dillon S.C.
16. George A. Rhame, engineer-chem- South Carolina State Board of Health;
ist, Columbia, S.C.
W. T. Linton, executive director,
Water Pollution Control Authority,
and director of sanitary engineering.
17. Guy V. Whetstone, chairman, Sumter County Soil Conservation District.
board of supervisors, Boykin,
S.C.
18. V. F. Platt, president, Myrtle Lakewood Plantation, Inc.
Beach, S.C.
19. G. B. Patrick, Bowman, S.C
Himself, Orangeburg Soil Conservation
District.
20. Irvin M. Wofford, director of Southern Nitrogen Co., Inc.
agronomy, Savannah, Ga.
21. Thomas T. Tray wick, Cope, S.C__ Himself.
22. E. R. Alexander, executive vice South Carolina Bankers Association.
president, Columbia, S.C.
23. L. Wade Temple, Jr., M.D., Lake Himself.
View, S.C.
24. Carlisle Smith, Olanta, S.C
Do.
25. Earl Taylor, Greer, S.C
Do.
26. H. B. Burroughs, secretary, Con- Burroughs & Collins Co.
way, S.C.
27. W. D. Boling, chairman, Florence, Florence Soil Conservation District.
S.C.
28. B. E. Gramling, president, South Himself.
Carolina Peach Council, and
farmer, Gramling, S.C.
29. Hon. Wm. Jennings Bryan Dorn, Himself, House of Representatives,
Greenwood, S.C.
United States.
30. R. C. Edwards, acting president, Clemson Agricultural College.
Clemson, S.C.
31. Hon. L. Mendel Rivers, Charles- Himself, House of Representatives,
United States.
ton, S.C.

Principal subjects emphasized: Principal subjects emphasized as
needing additional research were surface and subsurface drainage,
irrigation including problems associated with saline water, cropping
systems for erosion control and improved tilth, water erosion control,
woodland management, and watershed hydrology. Considerable
emphasis was placed on the need for soil management research on
Coastal Plain soils and the importance of a number of other problems
was stressed.
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Des Moines, Iowa, November 17, 1958
Attendance: 37.
Statements presented or submitted:
Name and address

Represented

1. W. 0. Daniel, Wentworth,. S. Dak_ South Dakota Soil Conservation Committee.
2. George Nygaard
Wisconsin Soil Conservation Committee.
3. Oscar Laper, Rock Springs, Wis
Wisconsin Association Soil Conservation District Supervisors.
4. Evald Stark, chairman, Cyrus, Stevens County, Minn., Soil ConservaMinn.
tion District.
5. Herman S. Rosholt, chairman, Pope County, Minn., Soil Conservation
District.
Cyrus, Minn.
6. Hervey Richardson, president, Stevens County (Minn.) Farmers Union
and Minnesota Farmers Union, ClinMorris, Minn.
ton Hess, secretary.
7. Roman Henkels, area director, Minnesota Association Soil Conservation Districts.
Fulda, Minn.
8. Clarence Ettesvold, member, Stevens County (Minn.) Agricultural
Stabilization and Conservation ComMorris, Minn.
mittee.
9. Hon. Delbert F. Anderson, repre- Minnesota State Legislature and himsentative, Starbuck, Minn.
self as a farmer.
10. Theodore F. Peet, Wolverton, Himself, farmer.
Minn.
11. H. Wayne Pritchard, executive Soil Conservation Society of America.
secretary, Des Moines, Iowa.
12. George Eason, chairman, Le Mars, State Soil Conservation Committee of
Iowa.
Iowa.
13. William P. Eno, member, Sheffield, Iowa Association Soil District Commissioners.
Iowa.
14. Othie R. Me Murry, director, Des Iowa Natural Resources Council.
Moines, Iowa.
15. M. F. Maxwell, president, Le Sueur, Minnesota Association Soil Conservation Districts.
Minn.
16. LeRoy Knutson, president, Glen- Pope County (Minn.) Farm Bureau Association.
wood, Minn.
17. Leroy Welfare, president, Morris, Stevens County (Minn.) Farm Bureau.
Minn.
18. Rev. James L. Vizzard, vice presi- National Catholic Rural Life Conferdent, Des Moines, Iowa.
ence.
19. L. P. Voigt, conservation director, State of Wisconsin Conservation Department.
Madison, Wis.
20. D. N. McDowell, director, Madi- Wisconsin State Department of Agriculture.
son, Wis.
21. Edwin Christianson, president, St. Minnesota Farmers Union.
Paul, Minn.
22. Frank P. Crippen, member, San- Minnesota State Soil Conservation
born, Minn.
Committee.
23. William B. Pearson, master
State Grange of Minnesota.
24. Alvin Payne, area director, De- Minnesota Association of Soil ConserGraff, Minn.
vation Districts.
25. Melvin Blase, agricultural econ- Agricultural Research Service.
omist, Ames, Iowa.
26. R. J. Muckenhirn, acting dean and Agricultural Experiment Station, The
director, Madison, Wis.
University of Wisconsin.

Principal subjects emphasized: Principal subjects emphasized as
needing expanded research attention were water erosion control,
watershed hydrology, tillage practices, surface and subsurface drainage, cropping systems for conservation farming with emphasis on the
role of grasses and legumes, infiltration, wind erosion control, soil fertility, and crop residue management. A variety of other related problems was discussed. Many of the witnesses stressed the need for ade-

SOIL AND WATER CONSERVATION RESEARCH

147

quate staffing of the new Soil and Water Conservation Field Station
under construction at Morris, Minn.
Fort Wayne, Ind., November 18, 1958
Attendance: 74.
Statements presented or submitted:
Name and address

1. Harle Hicks, 1st vice president,
Continental, Ohio.
2. L. R. Bowers, president, Napoleon,
Ohio.
3. Paul Ross, secretary-treasurer,
northwestern Ohio.
4. Henry Eggers, Napoleon, Ohio
5. Ralph Cessna, organization director.
6. Ashel G. Bryan, cashier, Bowling
Green, Ohio.
7. Charles E. Craine, Bryan, Ohio
8. Msgr. J. F. Frommherz, member,
Ottoville, Ohio.
9. R. E. Spitler, president, North
Baltimore, Ohio.
10. E. E. Richard, factory manager,
Bowling Green, Ohio.
11. Elon H. Priess, executive sesretary,
Bowling Green, Ohio.
12. Art Gamertsfelder

Represented

Ohio Federation of Soil Conservation
Districts.
Community Bank.
Do.
Himself.
Wood County Farm Bureau, Inc. (Ohio).
Bowling Green Banking Co.
Himself.
Board of directors, National Catholic
Rural Life Conference.
Wood-Lucas Clearing House Association, Hardy Banking Co.
H. J. Heinz Co.

Bowling Green (Ohio) Chamber of
Commerce.
Ohio Farmers Grain & Supply Association and Ohio Farmers Grain Corp.
13. Harold Parnham, president, Na- Henry County (Ohio) Farm Bureau.
poleon, Ohio.
14. C. E. Pelter, secretary, Deshler, Deshler Chamber of Commerce and
Ohio.
Farmers Club.
15. F. E. Witzerman, vice president Himself.
and cashier.
16. H. P. Dawson, Bryan, Ohio
Poast & Dawson.
17. Sumner R. Palmer, member, board Ohio Farm Bureau Federation.
of trustees, Napoleon, Ohio.
18. Paul Stockman, Defiance, Ohio
Area I, Ohio Federation of Soil Conservation Districts.
19. Elmer Clinker, Defiance, Ohio
Himself, farmer.
20. Robert Dunipace, Pemberville,
Do.
Ohio.
21. Victor Miller, Fort Jennings, Ohio__
Do.
22. Ervin Leader, Deshler, Ohio
Do.
23. Elwin Newcomer, Bryan, Ohio
Do.
24. Virgil Overholt, Columbus, Ohio
Himself and Hancock Brick & Tile Co.,
Findlay, Ohio.
25. G. Kenneth Dotson, chief division Ohio Department of Natural Resources.
of lands and soil, Columbus,
Ohio.
26. George R. Harvey, secretary- Indiana Farm Bureau, Inc.
treasurer, Indianapolis, Ind.
27. Carl Huntsman
Russell Housel, chairman, research
committee, Indiana Association Soil
Conservation District Supervisors.
28. Lawrence Dorrell
John Raber, president, Indiana Farmers
Union.
29. David L. Grimes, technical direc- Indiana Mineral Aggregates Associator, Indiana Agricultural Limetion, Inc.
stone Producers, Indianapolis,
Ind.
30. Ralph F. Wilcox, director, division Indiana Department of Conservation.
of forestry and State forester,
IndianaDolis. Ind.
46346 O—59——12
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31. Margine Perky, secretary, Holgate,
Ohio.
32. Paul V. Phillips, Roanoke, Ind
33. George D. Clayton, chairman, air
pollution committee, Detroit,
Mich.
34. Dan E. Reed, associate legislative
counsel, Lansing, Mich.
35. Lloyd Ruesink, president, Adrian,
Mich.
36. Ralph W. Peters, secretary-treasurer, Defiance, Ohio.
37. William J. Kuhfuss, president, Chicago, 111.
38. N. J. Volk, director, Lafayette, Ind_

Represented

Pleasant Valley Council, Henry County
Farm Bureau.
Himself, farmer.
American Industrial Hygiene Association.
Michigan Farm Bureau.
Michigan Soil Conservation Districts,
Inc.
Maumee Watershed Conservancy District.
Illinois Agricultural Association. *

Agricultural Experiment Station, Purdue University.
39 and 40. L. M. Turk, director, East Agricultural Experiment Station, MichLansing, Mich.
igan State University.
41. Ray Bainbridge, chairman, Pauld- Paulding Soil Conservation District.
ing, Ohio.
42. Walton P. Gillespie, executive sec- Defiance Chamber of Commerce.
retary, Defiance, Ohio.
43. Jerome J. Hartman, chairman, The Williams County Soil Conservation
Bryan, Ohio.
District Supervisers.
44. C. A. John, head, Bowling Green, Crop research department of the H.J.
Heinz Co.
Ohio.
45. W. E. Krauss, associate director, Ohio Agricultural Experiment Station.
Wooster, Ohio.
46. L. L. Rummell, dean and director, College of Agriculture and Ohio Agricultural Experiment Station, the
Columbus, Ohio.
Ohio State University.
47. D. R. Stanfield, executive vice pres- Ohio Farm Bureau Federation, Inc.
ident, Columbus, Ohio.
48. Sam S. Studebaker, president, Tipp Ohio Federation of Soil Conservancy
City, Ohio.
Districts.

Principal subjects emphasized: Major subjects emphasized as needing additional research were surface and subsurface drainage with
special reference to the lakebed soils, tillage practices including deep
tillage and land forming, water erosion control, and watershed hydrology. A number of associated problems was stressed. A number
of witnesses especially stressed the need of a facility for drainage
research.
Harrisburg, Pa., November 6, 1958
Attendance: 74.
Statements presented or submitted:
Name and address

Represented

1. Robert McClellan, vice president New York Soil Conservation Districts
and chairman, research committee
Association.
Geneseo, N.Y.
2. Charles G. Downey, chairman, New York State Soil Conservation ComDryden, N.Y.
mittee.
3. Joseph L. Brablc, director of special New York Department of Agriculture
services, Albany, N.Y.
and Markets.
4. Paul Taber, Ithaca, N.Y
E. H. Fallon, general manager of Cooperative Grange League Federation
Exchange, Inc.
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Represented

5. Paul E. Turner, Albany, N.Y

Hon. Frank E. Van Lare, New York
State senator and chairman of the
temporary State commission on irrigation.
6. George R. Heidrich, member, West Virginia State Soil Conservation
Charles Town, W. Va.
Committee.
7. Edward C. Kinney, chief, division West Virginia Conservation Commisof fish management, Charleston,
sion.
W. Va.
8. Raymond D. Shaffer, 1st vice presi- Pennsylvania Association of Soil Condent and chairman of the reservation District Directors,
search committee of the State
as1
sociation, Dalmatia, Pa.
9. John Muth
Oscar A Becker, president Pennsylvania
division of the Izaak Walton League
of America.
10. C. K. Bullock, director, commodity New York Farm Bureau.
department, Ithaca, N.Y.
11. Max H. Frey, member of executive New York State Division, Inc., the
committee, Chittenango, N.Y.
Isaak Walton League of America.
Principal subjects emphasized: Principal subjects emphasized as
needing additional research attention were watershed hydrology, water
erosion control, irrigation, woodland management, soil fertility practices, reclamation of strip-mined areas, and problems associated with
urbanization. Several other subjects were also discussed, including
the need for technology toward maximizing local agricultural production in areas with high population density during national emergencies.
Nashville, Tenn., November 19. 1958
Attendance: 22.
Statements presented or submitted :
Name and address

Represented

1. Davidson Gardner, chairman, Lou- Soil and Water Committee, Kentucky
isville, Ky.
Farm Bureau Federation.
2. Alvin Blake, staff representative Tom J. Hitch, president, Tennessee
Columbia, Tenn.
Farm Bureau Federation.
3. Frank Lebus
Kentucky State Department of Economic Development.
4. Marshall W. Quails, director, Frank- Division of Soil and Water Resources,
fort, Ky.
Kentucky Department of Conservation.
5. John S. Wilder, president, Mason, Tennessee Association of Soil ConservaTenn.
tion Districts.
6. Sam Clay, chairman, research com- Kentucky State Association Soil Conmittee, Paris, Ky.
servation Districts.
7. William A. Seay, acting dean and Agricultural Experiment Station, Unidirector, Lexington, Ky.
versity of Kentucky.
Principal subj ects emphasized: Principal subj ects presented as needing additional research attention were water erosion control, watershed
hydrology, water storage on the farm including control of seepage
and evaporation, cropping systems for conservation farming, residue
management, land forming, and irrigation. A number of associated
problems needing research was emphasized.
i This statement by Mr. Shaffer was supported by resolutions from each of the soil conservation district
organizations in the State of Pennsylvania.
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New Orleans, La., November 20, 1958
Attendance: 29.
Statements presented or submitted:
Name and address

Represented

1. Sam A. Thompson, chairman, Jack- Mississippi Board of Water Commisson, Miss.
sioners and Mississippi Farm Bureau
Federation.
2. W. A. Taylor, president, Louisville, Taylor Machine Works.
Miss.
3. W. T. Nolin, Hamburg, La
Louisiana Association of Soil Conservation District Supervisors.
4. Gwin N. LeBlanc, chairman, Baton Agricultural Committee of Louisiana
Rouge, La.
Bankers Association.
5. R. J. Badeaux, executive secretary, L. L. Lovell, president, Louisiana Farm
Baton Rouge, La.
Bureau Federation.
6. James H. Kitchens, Jr., executive Louisiana Forestry Association.
director, Alexandria, La.
7. Clay Terry, Franklin, La
Soil Conservation District, ASC County
Committee, St. Mary Parish Farm
Bureau.
8. Eugene Graugnard, chairman, New Drainage and Deep Tillage Committee,
Orleans, La.
American Sugar Cane League of the
USA, Inc.
9. Harvey P. Grant, Jr., secretary- Louisiana Delta Council.
manager, Delhi, La.
10. Hon. Frank E. Smith
Himself, Congressman, 3d District, Mississippi.
11. Zacarias Rivera, Coamo, P.R
Himself.
12. Luis A. Becerra, Jayuya, P.R
Himself, agronomist and coffee grower.
13. S. Vazquez Garcia, director, San Bureau of Conservation of Natural ReJuan, P.R.
sources, Puerto Rico Department of
Agriculture and Commerce.
14. Frank E. Boyd, president, Mont- Alabama Soil Fertility Society, Inc.
gomery, Ala.
15. Henri P. Watson, Lexington, Miss_ Board of Commissioners, Holmes County Soil Conservation District.
Principal subjects emphasized: Subjects with most emphasis for
additional research were drainage, irrigation cropping systems especially for delta soils, water storage, tillage practices, residue management, watershed hydrology, soil fertility, and woodland management.
A number of related subjects was stressed for expanded research.
The special need for additional research on delta soils generally was
emphasized as well as the need for expanded conservation research in
Puerto Rico.
Phoenix, Ariz., October 30, 1958
Attendance: 57.
Statements presented or submitted:
Name and address

Represented

1. Clyde C. Christensen, Hemet, Calif- San Jacinto Basin Soil Conservation
District and Area 7, California Association of Soil Conservation Districts.
2. Paul Thompson, chairman, board Elsinore-Murrieta-Anza Soil Conservaof directors, Murrieta, Calif.
tion District.
3. G. L. Henderson, Bakersfield, Calif. National Reclamation Association.
4. Wayne Kessler, chairman, Phoenix, Arizona section, American Society of
Ariz.
Range Management.
5. John Olsen, president, Paulden, Arizona Association of Soil Conservation
Ariz., and J. David Lee, chairDistricts,
man, public lands and resources
committee, Thatcher, Ariz^
6. Kel M. Fox, secretary, Phoenix, Arizona Water Resources Committee.
Ariz.
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Represented

7. Ernest Douglas, editor, Phoenix, Arizona Farmer-Ranchman magazine.
Ariz.
8. C. A. Anderson, district engineer, San Carlos Irrigation and Drainage
Coolidge,
District.
g , Ariz.
i h d Johnson,
Jh
9. Richmond
executive sec- Central Arizona Project Association,
retary,
Phoenix,
Ariz.
t
P h i
Ai
10. John A. Currie, chairman, Tacna, Soils and water research committee,
Ariz.
Yuma County Agricultural Research
Council.
11. Allen L. Marlatt, president, Well- Yuma County Agricultural Research
ton,
Ariz.
t
Ai
Cil
Council.
S Bradley,
Bdl
12. Lee S.
president, board of Yuma Irrigation District.
directors, Yuma, Ariz.
13. Ernest M. Johannsen, president, Yuma County Water Users' Association.
Yuma, Ariz.
14. H. W. Van Loo, Wellton, Ariz
Wellton-Mohawk Irrigation and Drainage District.
15. H. S. Raymond, Peoria, Ariz
Maricopa County Municipal Water
Conservation District No. 1 and Agua
Fria Soil Conservation District.
16. T. H. Siek, ranch manager, Youngs- J. G. Boswell Co.
town, Ariz.
17. W. E. Silverwood, president, Red- Redlands-Highland Soil Conservation
lands, Calif.
Ditit
District.
18. Dan W. Clarke, president, Tucson, Arizona Cotton Growers Association.
Ariz.
19. J. A. West, Watershed Supervisor, Salt River project.
Phoenix, Ariz.
20. E. Osborn Foster, chairman, Soil Arizona Agricultural Chemicals AssoImprovement Committee, Phoeciation.
nix, Ariz.
21. M. F. Wharton, Phoenix, Ariz
Arizona Fertilizers, Inc.
22. W. A. Williams, Jr., chairman, New Mexico State Soil Conservation
Santa Fe, N. Mex.
Committee.
23. Gene Anderson, Willcox, Ariz
Willcox Soil Conservation District.
24. Hon. D. S. Saund, Westmorland, Himself, Member of Congress.
Calif.
25. Roy Hale, president, Placentia, Northeast Orange County Soil ConCalif,
servation District.
26. Roy Kuphaldt, president, board of Mount Empire Soil Conservation Disdirectors, Alpine, Calif.
trict.
27. Leo Roripaugh, Temecula. Calif
Himself.
28. Jewell Flinn, Wildomar, Calif
Do.
Do.
29. Alex F. Borel, Murrieta, Calif
Do.
30. Leonard E. Searl, Hemet, Calif
31. W. C. Kinney, president, Vista, Portable Aluminum Irrigation Co., Inc.
Calif.
32. John L. Gregg, treasurer-manager, Elephant Butte Irrigation District of
New Mexico.
Las Cruces, N. Mex.
33. Harold B. Elmendorf, Mesilla Himself.
Park, N. Mex.
Western Farm Management Co.
34. Wayne M. Akin, Phoenix, Ariz
35. Frank Gyberg, chairman, Corn- Verde-Oak Creek Soil Conservation
District.
ville, Ariz.
36. E. M
M. Bonnett,
Jr., president, Riverside-Corona Soil Conservation
B
Riverside, Calif.
District.

Principal subjects emphasized: Subjects most frequently emphasized for additional research were irrigation with special attention to
efficiency of water use, watershed hydrology, especially water yield,
moisture conservation, dryland farming, ground water recharge,
management and improvement of rangeland, salinity and alkali
problems, and control of water-wasting vegetation. A number of
other problems related to southwestern agriculture was presented.
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Rapid City, S. Dak., October 14, 1958

Attendance: 35.
Statements presented or submitted:
Name and address

Represented

1. Myron Goodson, director, Sundance, Wyo.
2. Fay Crusch, Bainville, Mont
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Wyoming State Association of Soil
Conservation Districts.
Northeast Montana Soil and Water
Conservation Research Committee.
Dean W. V. Lambert, Lincoln, Nebraska Soil and Water Conservation
Nebr.
Committee.
Everett M. Barr, director, and Nebraska Association of Soil and Water
Wayne Warner, chairman.
Conservation Districts, Research
Committee.
Rudolph Bertsch, Bowman, N. Dak_ Hon. John E. Davis, Governor, and
the North Dakota State Soil Conservation Committee.
Fred G.Ehlers,president, Hettinger, North Dakota Association of Soil ConN. Dak.
servation Districts.
Fred G. Ehlers, Hettinger, N. Dak__ Joe V. Ridl, Great Plains Action Committee.
Harvey Geer, South Dakota
Harry H. Martens, chairman, South
Dakota State Soil Conservation Committee.
Tony Krebs, Quinn, S. Dak
South Dakota Association of Soil Conservation Districts.
Ross Cumming, Wolsey, S. Dak
Himself, master, South Dakota State
Grange.
John B. Foster, president, Gordon South Dakota Farm Bureau Federation.
City, S. Dak.
Lawrence W. Bergner, Chamber- Brule-Buffalo Soil Conservation District.
lain, S. Dak.
Preston Hill, Buttee County, S.Dak__ Belle Fouche Irrigation District,
Sam H. Bober, chairman, Newell, U.S. Experiment Farm Advisory ComS. Dak.
mittee.
Marvin D. Strachan, Watertown, South Dakota Department of Game,
S. Dak.
Fish, and Parks and South jJakota
Farm Forestry Council.
Ted Raymond, Pennington County, South Dakota Agricultural Stabilization
S. Dak.
and Conservation Committee.
Raymond F. Lund, secretary-treas- South Dakota Reclamation Association.
urer, Rapid City, S. Dak.
Henry W. Evans, president, Stan- Montana Association of Soil Conservaford, Mont.
tion Districts.
Truman C. Anderson, executive Montana State Soil Conservation Comsecretary, Bozeman, Mont.
mittee.
Stanley A. Matzke, secretary-treas- Nebraska State Irrigation Association.
urer, Hastings, Nebr.
Vernon S. Cooper, secretary-treas- Garrison Diversion Conservancy Disurer, Bismarck, N. Dak.
trict.
Gene Etchart, Glasgow, Mont
Himself.
^
Milo W. Hoisveen, engineer-secre- North Dakota State Water Conservatary, Bismarck, N. Dak.
tion Commission.
Clifford Hansen, Jackson, Wyo
Himself.
G. D. Humphrey, president, Lara- The University of Wyoming.
mie, Wyo.
Joe H. Watt, member, Moorcroft, American National Cattlemen's AssociWyo.
ation Research Committee.
Orr Garber, chairman, Big Horn, Public Lands and Water Committee of
Wyo.
the National Association of Soil Conservation Districts.
J. H. Shaeffer, chairman, Parker, North and South Dakota Emergency
S. Dak.
Conservation Committee.

Principal subjects emphasized: The subject receiving greatest emphasis for research attention was moisture conservation. Other subjects emphasized for additional research were efficiency of water use
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under irrigation, watershed hydrology, improvement and management
of rangeland, water and wind erosion control, windbreaks, salinity and
alkali problems, and control of water-wasting vegetation. Considerable emphasis was placed on the need for the soil moisture conservation laboratory proposed by the Great Plains Agricultural Council.
Several other subjects were listed for increased research attention.
Sacramento, Calif., October 28, 1958

Attendance: 74
Statements presented or submitted:
Name and address

1. Hon. John E. Moss, Sacramento,
Calif.
2. Harvey O. Banks, director, Sacramento, Calif.
3. Bert L. Smith, San Francisco,
Calif.
4. Ray Hunter, Berkeley, Calif
5. Robert T. Durbrow, San Francisco,
Calif.
6. Arthur L. Darsey, chief, Sacramento, Calif.
7. Charles McCullough, chief, Davis,
Calif.
v
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Represented

Himself, Congressman, 3d Congressional
District.
California Department of Water Resources.
Irrigation Districts Association of California.
California Farm Bureau Federation.
Irrigation Districts Association of California.
Division of Soil Conservation, Department of Natural Resources.
Hydraulic Section, Planning Division
of State Department of Water Resources.
W. C. Jacobsen, director, Sacra- State Department of Agriculture.
mento, Calif.
F. H. Raymond, secretary, Sacra- California State Board of Forestry.
mento, Calif.
Clair A. Hill, chairman
California Water Commission.
Langdon Maxwell, director, Heme*, San Jacinto Basin, Soil Conservation
Calif.
District.
Doyle F. Boen, general manager, Eastern Municipal Water District and
Hemet, Calif.
for Everett L. Grubb, Western
Municipal Water District.
Robert C. Mueller, Milpitas, Calif._ Sprinkler Irrigation Association.
Walter A. Mercer, Berkeley, Calif-_ National Canners Association, Canners
League of California, California Olive
Association, and Utah Canners Association.
E. J. Palmer, State supervisor, Bureau of Land Management, U.S.
Reno, Nev.
Department of the Interior.
Mildred Boelter, secretary, Lake- El Cajon-Lakeside Soil Conservation
side, Calif.
District.
A. W. Nichols, Reno, Nev
Himself, rancher.
Alfred 8*. Gray, chairman, Glen- California Irrigation Association.
dora, Calif.
T. W. Robinson, chairman, Menlo Pacific Southwest Interagency CornPark, Calif.
mittee, Phreatophyte subcommittee.
F. C. Miramontes, San Francisco, Pacific Gas & Electric Co.
Calif.
Alice E. Davis, clerk, Red Bluff, Board of supervisors, county of Tehama.
Calif.
Joe Williams, executive secretary, Nevada State Farm Bureau.
Reno, Nev.
Hon. Thomas H. Kuchel, Anaheim, Himself, U.S. Senator.
Calif.
Paul R. Bonderson, executive State water pollution control board.
officer, Sacramento, Calif.
Hon. Paul L. Byrne, Sacramento, Himself, California State senator.
Calif.
Claud Clayton, president, Chow- California Association of Soil Conservachilla, Calif.
tion Districts.
Everett L. Grubb, general manager, Western Municipal Water District of
Riverside, Calif.
Riverside Courty.
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28. R. C. Ross, Los Angeles, Calif

Los Angeles State College of Applied
Arts and Sciences.
29. Malcolm H. Merrill, director of California Department of Public Health.
public health, Berkeley, Calif.
Principal subjects emphasized: Greatest stress was placed on the
need for additional research on efficiency of water use under irrigation.
Principal other subjects discussed as requiring increased research
attention were drainage, improvement and management of rangeland,
moisture conservation, ground water recharge, salinity and alkali
problems, and watershed hydrology. Several other related subjects
were presented as requiring additional research. A number of statements emphasized the need for a facility in a major irrigated area of
the West to study irrigation and drainage.
Salt Lake City, Utah, October 15, 1958
Attendance: 64.
Statements presented or submitted:
Name and address

1. Hon. George D. Clyde, Salt Lake
City, Utah.
2. George Hardman, assistant director, Carson City, Nev.
3. Grant Anderson, chairman, Fernley, Nev.
4. Wayne D. Criddle, Utah State
engineer, Salt Lake City, Utah.
5. Hon. H. A. Dixon, Ogden, Utah
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Represented

Himself, Governor of Utah.
Nevada Department of Conservation
and Natural Resources.
Nevada Association of Soil Conservation Districts.
Office of tne State engineer.

Himself, House of Representatives,
United States.
L. B. Caine, president, Salt Lake Utnh Water Users Association.
City, Utah.
Douglas A. Bergeson, vice presi- Utah Farmers Union.
dent, Cornish, Utah.
Yukus Inouye, chairman of re- Utah Association of Soil Conservation
search committee, American
Districts.
Fork, Utah.
S. J. Postma, Salt Lake City, Utah. Utah State Agriculture Stabilization
Committee.
Jay R. Bingham, executive direc- Utah Water and Power Board.
tor, Salt Lake City, Utah.
Hugh W. Colton, first vice presi- Utah Cattlemen's Association.
dent, Vernal. Utah.
La Mar D. Gulbransen, president, Utah State AFL-CIO.
Salt Lake City, Utah.
v
Ames K. Bagley, executive secre- Utah Manufacturers Association.
tary and manager, Salt Lake
City, Utah.
Bennie Schmiett, chairman, Roose- The tfintah Basin Agricultural Research
velt, Utah.
Committee.
Curtis P. Harding, Salt Lake City, Otto A. Wiesley, chairman, Utah CornUtah,
mittee on Industrial and Employment
Planning.
E. J. Fjeldsted, manager, Lay ton, Webber Basin Water Conservancy DisUtah.
trict.
Dean R. Smith, manager, Logan, Cache Chamber of Commerce.
Utah.
David D. Moffat, Jr., Salt Lake Water Resources Committee of the Salt
City, Utah.
Lake City Chamber of Commerce.
Dean D. F. Peterson, Logan, Utah. _ Hon. George D. Clyde, Governor of
Utah, with his statement, "Reclamation and the Agricultural Surplus."
V. Allen Olsen, organization direc- Utah State Farm Bureau Federation.
tor.
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Represented

21. Bion Tolman, general agricultural Himself.
superintendent of Utah-Idaho
Sugar Co., Salt Lake City, Utah.
22. Lynn M. Thatcher
Himself, chief, bureau of sanitation,
Utah State Department of Health and
executive secretary, Utah Water Pollution Control Board.
23. Dudley Crafts, farmer, Delta, Utah_ Leland C. Callister, president, Sevier
\^
River Water Users Association.
24. Dean F. Peterson, Jr., Logan, Utah_ Utah State University.
25. Harvey S. Hale, Contact, Nev
Himself.
26. Joe Williams, executive secretary, Nevada Farm Bureau.
Reno, Nev.
27. Joe Watt and Clifford P. Hansen; Themselves.
Moorcroft, Wyo.
28. B. R. Diamond, manager-secretary, Ogden Chamber of Commerce.
Ogden, Utah.
Principal subjects emphasized: Principal subjects presented for
more comprehensive research attention were efficiency of water use,
water storage and conveyance, management and improvement of
rangeland, drainage, watershed hydrology, control of water-wasting
vegetation, and multiple uses of water. Several problems related to
these were also mentioned. Many of the statements emphasized the
need for a facility to study the hydraulics of irrigation structures.
Washington, D.C., November 14, 1958
Attendance: 26.
Statements presented or submitted:
Name and address

Represented

1. Josiah Ferris, vice president, Wash- American Sugar Cane League.
ington, D.C.
2. Lewis A. Jones, Washington, D.C__ American Society of Agricultural Engineers.
3. Harry H. Rieck, director, Preston, National Association of Soil ConservaMd.
tion Districts.
4. Harry H. Rieck, chairman, Preston, Northeast area, National Association of
Md.
Soil Conservation Districts.
5. Charles C. Butler, director, Wash- Land and water use, American Farm
ington, D.C.
Bureau Federation.
6. Carl J. Johnson, Washington, D.C__ Interstate Commission on the Potomac
River Basin.
7. James T. Moss, chaiyman^ Raleigh, Research Committee, North Carolina
N.C.
Association of Soil Conservation Dis^
trict Supervisors.
8. Vernon Stephens, North Carolina. _ Himself, farmer.
9. L. E. Smith, Boyds, Md
Montgomery Soil Conservation District.
10. H. N. Young, director, Blacksburg, Virginia Agricultural Experiment StaVa.
tion.
11. Chester F. Bletch, Arlington, Va
Virginia Agricultural Conference Board
and Virginia Farm Bureau Federation.
12. R. S. Farley, Carroll County, Md__ Beaver-Middle Run Watershed Association.
13. Charles H. Remsberg, vice presi- Maryland Association of Soil Conservadent, Middletown, Md.
tion Districts.
14. S. A. Ebbert, Washington, D.C
National Canners Association.
15. William J. Hart, Jr., Fruitland, Md_ New York State Canners and Freezers
Association; Pennsylvania Canners
Association; Tri-State Packers Association, Inc.; Virginia Canners Association.
16. L. Y. Ballentine, commissioner, North Carolina Department of AgriculRaleigh, N.C.
ture.
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Name and address

17. E. R. Cockrell, Jr., Princess Anne,
Va.
18. A. C. Edwards, vice president,
Greensboro, N.C.
19. Ralph E. Long, chairman, Cape
Charles, Va.
20. W. F. McCaleb, Jr., vice president,
Belle Haven, Va.
21. Howard E. Middleton, Orlando,
Fla.
22. William C. Ackermann, Urbana, 111.
23.
24.
25.
26.
27.

Represevted

Virginia Polytechnic Institute.
North Carolina Farm Bureau Federation.
Eastern Shore Soil Conservation District, Commonwealth of Virginia.
Virginia Potato and Vegetable Growers.
Himself.

State Water Survey Division, State of
Illinois.
G. B. Keesee, chairman, Gallup, Research committee, American Society
N. Mex.
of Civil Engineers.
R. L. Lovvorn, director of research, North Carolina State College, School of
Raleigh, N.C.
Agriculture.
William H. Brittingham, director, Virginia Truck Experiment Station.
Norfolk, Va.
LeRoy Voris, executive secretary, Agricultural Board; National Research
Washington, D.C.
Council, National Academy of
Sciences.
David S. Weaver, director, exten- North Carolina State Soil Conservation
sion service, Raleigh, N.C.
Committee.

Principal subjects emphasized: A number of nationwide soil and
water problems was emphasized for additional research attention.
Principal subjects discussed were watershed hydrology, water erosion
control, irrigation, drainage, sedimentation, cropping systems, land
disposal of cannery effluents, and salinity problems on the eastern
seaboard. Considerable stress was given to the need for soil management research on Coastal Plain soils. A variety of other subjects
was also presented as needing additional research including erosion and
sedimentation problems created by urbanization, and conservation
problems peculiar to the Northeast.
[Senate hearings, H.R. 7175, agricultural appropriation bill, 1960—pp. 182-202]

FINANCIAL SUMMARY OF COST ESTIMATES FOR PRESENT AND PROPOSED
SOIL AND WATER CONSERVATION RESEARCH, WITH GENERAL
ORDER OF PRIORITY BY MAJOR TYPES OF RESEARCH
FACILITY NEEDS, SOIL AND WATER CONSERVATION RESEARCH

Senator RUSSELL. NOW I would like to go into this item of soil and
water conservation research. Last year the committee received a
large number of requests from all over the country for the establishment of research stations dealing with one phase or another of soil
and water conservation research. We therefore included in our report
a request that the Secretary, of Agriculture make a study of this
entire subject and advise the committee as to the relative needs and
importance of various phases of soil and water research.
I understand that the Secretary appointed a working group to go
into this matter, which held hearings practically all over the country,
and that some 500 proposals were submitted to this group. They filed
a very comprehensive general report. I have in my hand, a copy of
this report which is quite a sizable volume, entitled "Facility Needs,
Soil and Water Conservation Research."
I understand that this book has come into much demand throughout
the country. The report itself and the transmittal letter to the com-
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mittee did not set forth any order of priority or any procedures that
would give the committee guidelines to act on requests for funds for
expansion of work in this area, or for the development of new facilities
to deal with this problem of soil and water conservation research.
I therefore requested the Department to boil the report down and to
give us an order of priority, and to summarize briefly the various
phases of research that were dealt with in the larger report. I have
now received from the Department this summary of the report. I
think it would be much easier for a layman to follow the summary
than it would to undertake to deal with the report in its entirety, and
I will therefore have this summary of the soil and water conservation
report printed in the record of the hearings of this committee at this
point, together with the letter of transmittal from Under Secretary
Morse, dated March 2, 1959, and my letter of April 3.
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(The report referred to follows:)
DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,

TP ashington, March 2, 1959.
Hon.

RICHARD B. RUSSELL,

Chairman, Subcommittee on Agriculture Appropriations,
U.S. Senate.
DEAR SENATOR RUSSELL: In accordance with the request of the Senate Committee on Appropriations (p. 7 of the report on the 1959 agriculture appropriations
bill), there is enclosed a study entitled ''Facility Needs, Soil and Water Conservation Research" prepared by a group appointed by the Secretary on this matter.
The committee report, while stressing the desire for this data relative to soil
and water conservation, also seems to contemplate information of a broader
character covering all building and facility requirements of the Department of
Agriculture. Such a broader study was made on a long-range basis and the general
conclusions were reported to your committee in a letter addressed to you on May
20, 1957. We have, therefore, not again covered this latter ground since it would
not be desirable to establish priorities and specific locations far in advance of
operational and research developments. Such specific and detailed planning, we
believe, can be more realistically and effectively done as specific needs become
more apparent and the priority of budgetary and program relationships can be
more accurately assessed.
If you have any questions regarding the enclosed report, Department representatives will be glad to discuss them with you.
Sincerely yours,
TRUE D.

MORSE,

Under Secretary.
U.S. SENATE,
COMMITTEE ON APPROPRIATIONS,

April 3, 1959.
Hon.

EZRA TAFT BENSON,

Secretary of Agriculture,
Department of Agriculture, Washington, D.C.
DEAR MR. SECRETARY: This will acknowledge your letter of March 2, 1959,
transmitting the report entitled "Facility Needs, Soil and Water Conservation
Research." The report contains a number of recommendations for strengthening
research and proposals involving the expansion of soil and water research.
You state in your letter of transmittal that it is not desirable to establish priorities and locations far in advance of specific needs. However, in order for the report to be of value to the committee, in connection with the forthcoming hearings,
and for future guidance, it is important that the essential findings therein be
summarized for committee use, including preliminary cost estimates for expansion of work, together with the relative urgency of funds and facility requirements.
It is requested that you prepare and submit the following tabulations to the
committee:
(1) A financial summary indicating by the major categories discussed in the
report a breakdown and distribution thereunder of present operating funds,
proposed construction funds, and estimated future operating funds, if ihB proposals are implemented.
X.__
(2) A separate tabulation under the report heading of "Major Land Resource
Regions," which for each operating and proposed location will briefly describe the
research objectives, list present funds, and proposed operating funds with a reference to report text.
(3) A similar tabulation by land resource regions for existing research stations,
listing each location, a brief description of work, present operating funds, with
page reference in the report, together with a preliminary estimate of total future
operating costs.
(4) A tabulation covering "Regional and National Research Centers" described
in the report, giving the name of center, location, or possible sites for proposed
centers, a brief description of research objectives, present operating funds; proposed construction funds, and future operating funds, with appropriate page
reference to the report.
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(5) For the work entitled "Hydrology of Agricultural Watersheds" recommended in the report, provide a brief summary of this proposal showing estimated
operating costs, with a summary description of the work proposed, together with
possible geographic locations and area coverage.
It is believed that these tabulations, together with any suggestions you may
have to offer, will enable the committee to examine the essentials of the report
which you have sent to the committee.
Very sincerely yours,
RICHARD B.

RUSSELL,

Chairman, Subcommittee for the Department of Agriculture and Related
Agencies.
U.S. DEPARTMENT OF AGRICULTURE—SUMMARY OF REPORT "FACILITY NEEDS,
SOIL AND WATER CONSERVATION RESEARCH" (INCLUDING
PRELIMINARY
ESTIMATES THEREFOR)

(Submitted to Senate Committee on Appropriations pursuant to Senator Russell's
letter of April 3, 1959)
INDEX
(1) Financial summary, showing present and proposed operating funds,
including construction estimates, by major categories in the report. Sec.
(2) Tabulation under report heading "Major Land Resource Regions,"
showing distribution of present and proposed funds, including
construction at existing and proposed field locations
Sec.
(3) Tabulation under report heading "Major Land Resource Regions,"
showing fund distribution at other field locations
Sec.
(4) Tabulation covering existing and proposed "Regional and National
Research Centers," showing present and proposed operating funds,
including construction
Sec.
(5) Tabulation for "Hydrology of Agricultural Watersheds," discussed
in the report, showing proposed operating costs
Sec.

A
*
B
C
D
E

SECTION A

Summary of report "Facility Needs, Soil and Water Conservation Research" {showing present and proposed facility and research funding requirements by major
categories discussed in report)
Discussion of research and facilities in report by major
categories
Major land resource regions (pp. 10V233):
Field stations
.
Existing
New
Other field locations (existing)
Regional and national research centers for specific problems.Existing (pp. 237-W2)
1
New (pp. 242-250)
Hydrology of Agricultural Watersheds
Existing (pp. 107-233)«
' New (pp. 235-237)
Administrative costs
Total .

Present
operating
funds
$2,132,381
(2,132,381)
2,155,392
1,717,958
(1,717,958)
683,637
(683,637)

Proposed
construction
funds

13,000,000
(2,450,000)
(10,550,000)

$6,665,000
(5,735,000)
(930,000)
4,005,200
10,320,000
(3,515,000)
(6,805,000)
3,333,222
(1,333,222)
(2,000, OAK)
1,698,4C0

20,205,000

26,021,822

$7,205,000
(5,830,000)
(1,375,000)

487,037
s 7,176,405

Proposed
operating
funds!

1
Includes present operating funds and additional funds after construction.
*Watershed hydrology studies at Coshocton, Ohio, and Riesel, Tex., included above under existing
field stations.
» Of this amount $90,405 is appropriated for Agricultural Engineering Research Division for Tillage Machinery Center; $111,000 for Crops Research Division for Pasture Research Center; leaving $6,975,000 appropriated for Soil and Water Conservation Research Division.
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B

Summary—Field stations recommended for soil and water conservation research discussed in report under "Major Land Resource Regions"
(pp. 45-124)
Objective

Location

Tempe, Ariz
Athens (Watkinsville), Ga.
Morris, Minn

_

Weslaco, Tex
Brawley, Calif
Riesel, Tex
Coshocton, Ohio

NO CAPITAL CONSTRUCTION N E E D E D
Develop needed information for much increased efficiency in irrigation practices for the irrigated valleys of the Southwest.
Develop improved methods for efficient conservation farming on the CecilAppling and associated soils of the Southern Piedmont, Virginia to Alabama.
Develop efficient methods of erosion control and water management for conservation farming on the Barnes-Aasted and associated soils of the North
Central States.
Develop improved practices for efficient soil and water management on alluvial
soils and associated soils of the Rio Grande plains.
Develop more effective methods of soil and water management in the irrigated
valleys of the Southwest involving poor drainage and alkali problems.
Develop hydrologic information on the effect of farming practices on rainfallrunoff and sediment loss on Rendzina soils (organic soils over marl) of the
South.
Develop hydrologic information on the effect of conservation practices on
tributary stream-flow on the Muskingum-Wellston-Zunesville and associated
soils of the western foothills of the Appalachians.
CAPITAL CONSTRUCTION N E E D E D

Region

Ill

Present
operating
funds

Proposed
construction
funds

$145,100
i $145, 000

Proposed
operating
funds

Page in
report

$400,000

65

365,000

121

390,000

94

290,000

98

XV

126, 836

IX

142,259

X

146,800

III

95,000

145,000

65

VII

68,120

2 75,000

175,000

86

XIV

115,272

2 35,000

165,000

116

VII

211, 700

600,000

375,000

86

II

»44, 700

850,000

620,000

60

XV

« 56,436

425,000

275,000

121

V

156,200

400,000

365,000

75

II

32,100

425,000

285,000

60

VI

419,530

675,000

475,000

79

i 100,000

Snake River Valley (Twin Falls,
Idaho).
Florence, S.C
Mandan, N. Dak.
Pendleton, Oreg...
Fort Collins, Colo
See footnotes at end of table, p. 162.

Develop improved practices for conservation farming and ranching on the
Zita-Pullman and associated soils of the southern high plains, New
Mexico, Texas, Oklahoma, and Kansas.
Develop needed technology for sound conservation practices on the PortneafSagemoor and associated soils of the Snake River Plains extending from
Wyoming into central Oregon.
Develop needed information for efficient conservation farming on the NorfolkRuston soils of the Atlantic Coastal Plain extending from Virginia to Mississippi.
Develop improved practices for efficient dryland farming on the WilliamsMorton-Bain ville soils of the northern Great Plains.
Develop information needed for effective field practices to conserve moisture,
prevent erosion, and maintain good tilth on the Ritzville and Walla Walla
soils of the Pacific Northwest.
Provide housing for the headquarters of the Western Soil and Water Management Research Bi anch and to provide laboratory space for basic research on
nitrogen problems in the arid and semiarid soils of the West.

i
8

I

EXISTING

Bushland, Tex.

P
>

O

W

SECTION B—Continued

Summary—Field stations recommended for soil and water conservation research discussed in report under uMajor Land Resource Regions"
(pp. 45-124)—Continued
Location

Objective

Region

Present
operating
funds

Proposed
construction
funds

Proposed
operating
funds

Page in
report

CAPITAL CONSTRUCTION NEEDED—Continued
E XISTINQ—continued
Develop improved practices needed for water management, erosion control,
and1 crop rotations in conservation farming on the northern Podzolic soils
sue ! as the Caribou and Herman-Cclton.
Develop new techniques for conservation farming involving moisture conRiverside, Calif
servation, nitroeen economy, and erosion control on the Shantung Brown
soils of the Pacific Southwest.
Develop new methods for conservation farming including moisture retention,
Akron, Colo
stripcropping, beach leveling, and tillage practices for the Weld-Fort
Collins soils of the Central High Plains.
Center for Region (Rapid City, Develop sound practices for wind and water erosion control and moisture
preservation for conservation farming and ranching on the Pierre and
S.Dak., or Sidney, Mont.).
associated soils of Wyoming, Montana, South Dakota.
Develop efficient soil and water management practices that will improve
Pullman, Wash
moisture retention and prevent soil losses on the rolling dryland soils of the
Palouse area of the Northwest.
Develop needed soil and water manaeement practices that will effectively
Baton Rouge, La
>
improve both surface and subsurface water control on farms and plantations
of the bavou country of the gulf coastal areas.
Develop information on irrigation, drainage, salinity, tilth, erosion, and ferProsser (or Moses Lake), Wash
tility problems that is essential for more efficient farming on the widely
varying soils of low organic matter content in the Columbia Basin project
and associated areas.
Orono, Maine.

XIII

$17,479

$200,000

$165,000

110

I

»83,700

350,000

200,000

54

79,500

275,000

225,000

79

V

•39,400

425,000

265,000

75

II

22,700

150,000

95,000

60

XI

39,949

325,000

215,000

102

II

89,600

375,000

245,000

60

2,132,381

5,830,000

5,735,000

XI

600,000

350,000

102

XV

300,000

230,000

121

VI

Total for existing stations.

t

NEW

Stoneville, Miss
Accomac, Va. (Delmarva Peninsula).

Develop more efficient soil and water management practices including Irrigation on the alluvial soils of the Mississippi River flood plain, Missouri,
Arkansas, Mississippi, and Louisiana.
Develop new techniques for effective irrigation procedures including use of
brackish water and land disposal of waste waters under intensive farming
on the Sassafras-Collington and associated soils of the Middle Atlantic States.

O
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Summary—Field stations recommended for soil and water conservation research discussed in report under "Major Land Resource Regions"
(pp. 46-124)
Location

Objective

Region

Present
operating
funds

Proposed
construction
funds

Proposed
operating
funds

to

Page in
report

o

CAPITAL CONSTRUCTION NEEDED-Continued
Amherst, Mass . .

1
1
1

Develop new practices for erosion control, water management, and tillage
methods for the Charlton-Paxton and Wethersfiel -Cheshire soils of the
Northeastern States.

Needed equipment.
Rehabilitation and improvement.
Operating funds now at Boise, Idaho.
• Operating funds now at Clemson, S.C.

xni

475,000

350,000

Total for new stations

1,375,000

030,000

Total for field stations..

7,205,000

6,665,000

110

«Operating funds as follows: $30,500 at Riverside, Calif.; $36,100 at Pomona, Calif.;
$17,100 at Los Angeles, Calif.
« Operating funds at Newell, S. Dak. Work Is to be phased out and funds transferred
to Rapid City or Sidney.

§
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RESEARCH

REGION i (p. 46)

Existing stations
1. Riverside, Calif.:
(a) Present facilities: Modest space is provided by the University of California
at this location, and space is rented in nearby Pomona and Los Angeles, Calif.
Work should be consolidated. USDA land available near Salinity Laboratory
for constructing needed facilities.
(6) Present operating funds: Riverside, $30,500; Pomona, $36,100; Los
Angeles, $17,100.
(c) Facilities needed: Construction and equipment, $350,000; recurring costs,
$200,000.
REGION II (P. 55)

Existing stations
1. Snake River Valley, Twin Falls, Idaho (location of a branch station of the
Idaho Agricultural Experiment Station).
(a) Present facilities: State owns 80 acres of land; no buildings available.
(b) Present operating funds (allocated for soil and water research at Boise,
Idaho; would be transferable to Twin Falls), $44,700.
(c) Facilities needed: Construction and equipment, $850,000; recurring costs,
$620,000.
2. Pendleton, Oreg.:
(a) Present facilities: State owns 160 acres of land. Small amount of meager
office and laboratory space available.
(b) Present operating funds, $32,100.
(c) Facilities needed: Construction and equipment, $425,000; recurring costs,
$285,000.
3. Prosser (or Moses Lake), Wash.:
(a) Present facilities: State provides some land and limited office and laboratory
space of modest character.
(b) Present operating funds, $89,600.
(c) Facilities needed: Construction and equipment, $375,000; recurring costs,
$245,000.
4. Pullman, Wash.:
(a) Present facilities: State provides 250-acre farm for soil conservation research. Buildings are seriously inadequate.
(6) Present operating funds, $22,700.
(c) Facilities needed: Construction and equipment, $150,000; recurring costs,
$95,000.
REGION III (P. 60)

Existing stations
1. Tempe, Ariz.:
(a) Present facilities: The new Southwest Water Conservation Laboratory is
in the final stages ol construction at this location.
(6) Present operating funds, $145,100.
(c) Facilities needed, recurring costs, $400,000.
2. Brawley, Calif.:
(a) Present facilties: USDA has adequate office and laboratory space as well
as land for research.
(b) Present operating funds, $95,000.
(c) Facilities needed: Construction and equipment, none; recurring costs,
$145,000.
REGION IV (P. 65)

No facilities recommended.
REGION V (P. 70)

Existing stations
1. Mandan, N. Dak.:
(a) Present facilities: USDA operates the Northern Great Plains Field Station
at this location; 1,118 acres of land are available for research, and modest but
inadequate office and laboratory space is available.
(b) Present operating funds: $156,200.
(c) Facilities needed: Construction and equipment, $400,000; recurring costs,
$365,000.
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2. Center for region, Rapid City, S. Dak., or Sidney, Mont, (vice Newell,
S. Dak.).
(a) Present facilities: USD A owns 360 acres of land available for soil and water
research at Newell. Buildings are meager and seriously inadequate. Differential
treatments on experimental land over the past 50 years impair its present usefulness for further research. Work should be relocated to Rapid City or Sidney.
(b) Present operating funds, $39,400.
(c) Facilities needed: Construction and equipment, $425,000; recurring costs,
$265,000.
REGION VI (P. 75)

Existing stations
1. Akron, Colo. (Central High Plains Field Station):
(a) Present facilities: USD A owns 66 acres and leases 340 acres of land for
research. Office and laboratory space available is a few rooms in an old dwelling
house. It is highly inadequate.
(b) Present operating funds, $79,500.
(c) Facilities needed: Construction and equipment, $275,000; recurring costs,
$225,000.
2. Fort Collins, Colo.:
(a) Present facilities: Colorado State University provides a small amount of
office and laboratory space. USD A rents space in the basement of a business
office building and rents an ancient residence that was converted to office and
laboratory space.
(6) Present operating funds, $419,530.
(c) Facilities needed: Construction and equipment, $675,000; recurring costs,
$475,000.
REGION VII (P. 80)

Existing stations
1. Bushland, Tex. (Southwestern Great Plains Field Station)
(a) Present facilities: USD A owns 1,200 acres of land for research. Old
dwelling and sheds used for office and laboratory space. These are highly
inadequate.
(6) Present operating funds, $211,700.
(c) Facilities needed: Construction and equipment, $600,000; recurring costs,
$375,000.
2. Riesel, Tex.:
(a) Present facilities: USD A owns 841 acres of land available for hydrologic
research. Buildings adequate but very much in need of rehabilitation and repair.
(6) Present operating funds, $68,120.
(c) Facilities needed: Rehabilitation and improvement, $75,000; recurring
costs, $175,000.
REGION VIII (P. 86)

No facilities recommended.
REGION IX (P. 89)

Existing stations
1. Morris, Minn. (North Central Conservation Field Station):
(a) Present facilities: Construction on the new facilities provided for this location is nearing completion. USDA owns only 15 acres of land here but about
320 acres are needed for field research.
(6) Present operating funds, $142,259.
(c) Facilities needed: Construction and equipment, none; recurring costs,
$390,000.
REGION X (P. 94)

Existing stations
1. Weslaco, Tex.:
(a) Present facilities: USDA has recently completed construction of a Horticultural, Soil, and Water Laboratory at this location. Laboratory has not been
equipped. The Soil Conservation District Supervisors have provided 50 acres of
land for soil and water research.
(6) Present operating funds, $146,800.
(c) Facilities needed: Equipment, $100,000; recurring costs, $290,000.
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REGION XI (P. 98)

Existing stations
1. Baton Rouge, La.:
(a) Present facilities: Louisiana Agricultural Experiment Station provides
modest space for some engineering research by USDA on land forming.
(6) Present operating funds, $39,949.
(c) Facilities needed: Construction and equipment. $325,000; recurring costs.
$215,000.
New stations
1. Stoneville, Miss.:
(a) Present facilities: The Delta Branch Experiment Station of the Mississippi
Agricultural Experiment Station is located here. Facilities are inadequate for
soil and water research.
(b) Facilities needed: Construction and equipment, $600,000; recurring costs,
$350,000.
REGION XII (P. 103)

No USDA field stations suggested.
REGION XIII (P. 107)

Existing stations
1. Orono, Maine:
(a) Present facilities: The University of Maine provides modest laboratory
space and much of the field research is carried out on donated land near Presque
Isle in Aroostook County, Maine.
(6) Present operating funds, $17,479.
(c) Facilities needed: Construction and equipment, $200,000; recurring costs,
$165,000.
New stations
1. Amherst, Mass.:
(a) Facilities needed: Construction and equipment, $475,000: recurring costs,
$350,000.
REGION XIV (P. Ill)

Existing stations
1. Coshocton, Ohio:
(a) Present facilities: USDA owns 628 acres and leases 419 acres for hydrologic
research at this location. Buildings are adequate.
(6) Present operating funds, $115,272.
(c) Facilities needed: Rehabilitation of present facilities, $35,000; recurring
costs, $165,000.
REGION XV (P. 116)

Existing stations
1. Athens (Watkinsville), Ga.:
(a) Present facilities: USDA owns 981 acres of land known as the Southern
Piedmont Conservation Field Station. Construction of new laboratory facilities
at this location is nearing completion.
(b) present operating funds, $126,836. Facilities needed: Equipment,
$145,000;
recurring costs, $365,000.
/
^. 2. Florence, S.C.:
(a). Present facilities: The South Carolina Agricultural Experiment Station
operates the Pee Dee Branch Station at this location. Pee Dee is one of the
principal stations on the Coastal Plain soils. Modest facilities present but comparatively little soil and water research underway. USDA is operating small
soil and water research program from headquarters at Clemson.
(6) Present operating funds at (Clemson), $56,436.
(c) Facilities needed: Construction and equipment, $425,000; recurring costs,
$275,000.
New stations
1. Accomac, Va. (Delmarva Peninsula): (The present soil and water conservation research carried on by USDA at Norfolk, Va., and on the conservation farm
of the Beltsville Research Center should be transferred to this new location.)
(a) Facilities needed: Construction and equipment, $300,000; recurring costs,
$230,000.
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SECTION C
SUMMABY

Other existing field locations discussed in report under major land resource regions,
pp. 45-124
Region
I

Location
Davis, Calif
Berkeley, Calif

II

Ill

IV

V

VI

Principal work underway
Evaluation of factors affecting the intake of
water into BOIIS.

Studios of evapotranspiration and reclamation
of submerged lands.
Fresno, Calif
Project being moved from Bakersfield. Calif.
Evaluation and development of methods of
rechanging water supplies into underground
reservoirs.
Lompoc, Calif.
Inventorying of water supplies and their use
in the Santa Ynez River Basin.
Corvallis; Oreg
Fundamental studies of soil nitrogen and
organic matter in Pacific Northwest acid
Laboratory studies of the characteristics of
Bozeman, Mont
dryland tind irrigated soils.
St. Anthony, Idaho... Dryland
moisture conservation practices and
tiUago.
Moro, Oreg
Dryland crop sequences and fertilizer practice.s.
Ontario, Oreg
Irrigation and wator requirements of crops;
reclamation of saline and alkali soils.
Logan, Utah..
_. Lin.ng of irrigation canals and laterals; field
irrigation efficiency studies mineral nutrition of irrigated cro >s.
Reno, Nev
Drain.ige investigations; evaporation and
evapotranspiration studies; control of seepage irom irrigation ditches.
Tucson, Ariz
Fundamental studies of soil moisture, nutrition, and plant root relations.
Phoenix, Ariz
Scheduling irrigations and evaluation of tillage
practices for cotton and grain sorghums.
Yuma, Ariz
Leaching practices for saline soils, nutritional
and moisture studies on alfalfa, sweet corn,
castor beans, and barley.
Laramie, Wyo
Mechanical practices and soil factors affecting
water intake on short grass rangelunds; soil
and water management of mountain meadLogan, Utah..
Covered in region III,
_.
do
Grand Junction, Colo.
Soil
and water
management
for highaltitude
meadows
and practices
Upper Colorado
River Basin irrigated soils.
Huntley, Mont
Soil and fertilizer management for irrigated
crops; leaching and amendment practices
for saline and alkali soils.
Bozeman, Mont
Covered in region II
Havre, Mont
Soil and water management practices for drySidney, Mont
Dry-land soil management and water conservationand
practices.
Irrigation
fertility practices, crop rotations
Brookings, S. Dak
and oonsumDtivp use
Sheridan, Wyo
Soil and water management practices for dryManhattan, Kans
Mechanisms of the wind erosion process and
development of practices for control of wind
erosion.
Hays, Kans
Soil moisture evaporation control, soil productivity as related to rotation and tillage
practice's.
Lincoln, Nebr
._ Microbiological
aspects of residue management
and organic matter studies on dry-land soils,
water management, and irrigation design as
reiJteu. to son erosion.
Mitchell, Nebr
Irrigation
nutritional
and
cultural
practices practices;
for irrigated
corn, field
beans,
and
ai fal fa
North Platte, Nebr... Soil, water, and residue management practices
for dry-land soils.

Present
operating
funds

Page In
report

$10,900

54

16,500

54

28,700

54

25,400

54

20,500

54

19,600

59

9,000

59

300

59

12,600

59

56,500

64

33,900

65

17,800

65

39,600

64

47,200

64

24, 300

69
69

42,400

an
OV

69

17,400

74

15,900

75
74

16,600

74

6,400

75

4,900

'74

65,900

79

9,600

79

54,000

79

23,900

79

13,100

79
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scussed in repo
Other existing field locations discussed
report under major land resource regions,
D. 4^-124—Co
pp.
45-12^—Continued
Region

VII-

Location

College Station, Tex. _ Due tp inadequate funds, project inactive during year.
Mechanical measures and crop residue management practices for sandy lands of Southern High Plains.
Physical
and microbiological properties of
Temple, Tex.
Blacklands soils; soil and water management
practices for Blacklands clay soils.
Garden City, Kans... Moisture and fertility requirements of irrigated wheat and grain sorghum.
Tucumcari, N. Mex— Soil and water management practices for irrigated crops.
Mechanical and crop residue management
Cherokee, Okla
practices in relation to control of runoff and
erosion.
Relation of soil characteristics, vegetative
Chickasha, Okla
cover, mechanical land treatment, and precipitation patterns to water intake and
runoff.
Soil, slope, vegetative cover, and other soil
Goodwell, Okla
practices in relation to moisture storage and
precipitation patterns in the Great Plains.
Water relations in dryland soils as affected
Woodward, Okla
by soil compaction and management practices.
Laboratory studies of physical and other soil
Stillwater, Okla
properties in relation to soil erosion and
water management.
Improved methods for erosion and runoff conAmes, Iowa
trol through crop residue and tillage methods.
Erosion control for steep soils of the upper
LaCrosse, Wis.
Mississippi River Valley.
Fundamental research on the interrelations of
Urbana, 111
water transfer, ion transfer, and the uptake
of water and ion3 by plants.
Irrigation investigations; management of
Columbia, Mo
claypan soils; water infiltration.
State College, N. Mex. Reclamation, nutritional, and soil studies for
irrigated lands.
Covered in region VII
Big Spring, Text
Developing new principles for erosion control.
Lafayette, Ind.Devising formulas for predicting erosion and
runoff.
Drainage investigations of lakebed soils
_.
Columbus, Ohio
Drainage of lakebed and mountain soils
Burlington, Vt
Control of gullies in New England
Durham, N.H
Investigations on factors affecting lime use on
Fayetteville, Ark
southern soils.
Erosion control for mountains and mountain
Blacksburg, Va.
valleys and drainage for Piedmont and
Coastal Plain.
Soil
and water management requirements of
University Park, Pa.
forage crops for Northeast.
Development
of erosion control methods; funIthaca, N.Y
damental studies on climatological relationships to soil temperature, moisture loss, and
plant growth.
Developing practices for controlling sediment
Cartersville, Ga_.
production from road cuts and dam banks.
Big Spring, Tex

IX

X—

xnxni
XIV.

Principal work underway

Present Page in
operating report
funds
$300

85

38,800

86

42,400

85

5,100

85

3,200

85

19,900

85

27,300

85

13,700

85

14,036

85

3,400

86

69,529

94

52,945

94

44,446

94

51,435

93

14,900
48,326

85
106

12,858
12,201
17,198
19,104

106
110
109
115

37,213

115

24,914

115

65,281

116

34,068

115

168

SOIL AND WATER CONSERVATION RESEARCH

Other existing field locations discussed in report under major land resource regions,
pp. 45-124—Continued
Region

XV

P.R

Location

Principal work underway

Present
operating
funds

- New Brunswick,
N.J.
Raleigh, N.O

Irrigation and soil and water management
practices for vegetable crops.
Investigations on water use by plants; drainage requirements of crop plants.
Auburn, Ala
Design of irrigation systems for sloping lands;
fundamental fertilizer investigations.
Thorsby, Ala_
_ Supplemental irrigation for forage crops and
cotton.
Starkville (State
Sulfur investigations on southeastern soils;
nitrogen fertilizer problems; * reclaiming
College), Miss.
eroded soils.
College Station, Tex__ Covered in region VII
Fort Lauderdale,
Water control to prevent subsidence of peat
Fla.
soils; water use by plants in southern
Florida.
Fleming, Qa
Soil and water management practices for lower
coastal plain and tidewater lands.
Tifton, Qa
Irrigation practices for tobacco and peanuts;
erosion control on coastal plain soils.
Beltsville, M d
Headquarters. Fundamental laboratory studies in soil microbiology, chemistry, atomic
fallout, soil-plant relationships. Applied
soil and water investigations on Maryland
soils.
Use of brackish water for irrigation; overcomNorfolk, Va
ing salt accumulations in soil.
Soil and water management of Puerto Rico
Puerto Rico
soils with emphasis on forage crops and
coffee.
Total __
Proposed level of operating funds

Page in
report

$30,924

121

44,425

121

33,165

122

35,925

1

57,122

122

11,214

120

40,015

120

21,026

120

510,010

120

31,820

120

44,292

124

2,155, 392
4,005,200

* The proposed level of operating funds at locations other than field stations, regional and national research
centers for specific problems, and hydrology of agricultural watersheds is $4,005,200. This estimate is based
o n the assumption that the plans proposed for field stations, centers, and watersheds will be realized.

SECTION

D

SUMMARY
GO

o

Regional and national research centers for specific problems as discussed on pp. 126-139 of report

tr1

NOW I N OPERATION

Name

Location

Present
operating
funds

Objective

Proposed
construction funds

Proposed
operating
funds

Page
in
report
-H3

Conducts basic research on the hydraulics involved in the entralnment, transportation, and deposition of sediments as related to the development of the
small watershed program under Public Law 83-566.
Conducts basic research on the performance characteristics of tillage equipment,
Auburn, Ala
Tillage machinery
effectiveness of traction equipment, the eff ciency of transport equipment, and
the effect of tillage and transport operations on soil conservation.
Conducts basic research on the effect of the chemical characteristics of soils upon
Plant, soil, and nutrition... Ithaca, N.Y
the chemical composition of plants grown thereon, and, in turn, on the mineral
nutrition and health of animals feeding on such herbage.
Develops new kinds and improved physical characteristics of fertilizers that are
Beltsville, Md
Fertilizer
better adapted and more efficiently used under mechanized farming and
widely varying soils and cropping patterns.
University Park, P a . . Conducts basic research on developing new and improved grasses including
Pasture research
information on the adaptation and usefulness of various grasses and legumes
to the needs of soU conservation practices.
Conducts basic research on how the physicochemical characteristics of soils
Beltsville, Md
Mineral nutrition
affect the availability of mineral nutrients to plant roots and the effects of
these mineral nutrients on plant growth processes.
Conducts
basic research on the characterization and improvement of saltRiverside,
Calif
Salinity
affected soils, including an understanding of the effects of these soils on crop
growth. Such soils are widely prevalent in the irrigated areas of arid and
semiarid regions.
Sedimentation

Oxford, Miss

Total for centers now in operation

_

$299,684
90,405

$400,000

$475,000

131

275,000

132

O
GO

203,282

600,000

415,000

129

390,907

600,000

750,000

131

I

111,000

250,000

250,000

131

§

350,000

800,000

975,000

130

375,000

128

272,680

1,717.958

2,450,000

CO

3,515,000

as
CO

Regional and national research centers for specific problems as discussed on pp. 126—139 of
report—Continued
Name

Proposed
construction funds

Proposed
operating
funds

Page in
report

$3,500,000

$2,000,000

135

750,000

495,000

136

900,000

575,000

133

2,400,000

1,800,000

138

600,000

400,000

136

750,000

475,000

134

900,000

560,000

134

750,000

500,000

Total for new centers..

10,550,000

6,805,000

Total for all centers

13,000,000

10,320,000

Possible location

Objective
NEW WORK A N D FACILITIES N E E D E D

Moisture conservation

Kansas, Nebraska,
North Dakota.

Mechanics of erosion..

Kentucky, Indiana, Tennessee

Drainage principles..

Ohio, Michigan, Indiana

Irrigation principles..

California, Idaho

Engineering design of conservation structures.

Oklahoma, Tennessee

Soil tilth...

Illinois, Alabama, Iowa

Soil-water-plant
ships.

relation-

Hydraulics of
structures.

irrigation

Colorado,

Georgia, North Carolina, Illinois,
Wisconsin, Mississippi, Michigan, Maryland.
Colorado, Utah, Washington

To conduct basic research to develop the principles relating the effect of wind,
sunlight energy, heat, and humidity to the diverse moisture-holding characteristics of soils as the e influence the retention and loss of moisture from
soils; and, to develop procedures and practices that have field application that
would minimize the se-iou^ evaporation losses from cropping soils under subhumid or semiarld conditions.
To conduct basic re earch on the effect of the kinetic energy of raindrops and
water movement upon the displace nent of soil particles and veiling of soil
surfaces as affected by the inhe e i t nature of soils, management practices,
and cropping methods: and, to devebp ^ound guides for erosion control
methods under various systems of conservation farming.
To conduct basic re : e^rch on the relation of the structural attributes of the soil,
stratigraphy, and ground water hydrology upon water movement in soils with
e nphasis on prediction and de^ien of the most efficient and economical drainage systens for specified
field conditions.
To conduct basic re ; eirch
on design of water application systems, application
efficiencies, inflltratJon, downward pe-eolation, water table alleviation, consu nptive use, fertility maintenance, and effect of Irrigation scheduling upon
crop growth to give sound guidance for maximum efficiency In crop production under irrigation.
To conduct basic research on the hydraulics of flow in natural channels, flwd
plains, and flood routing systems; and on the design of flow detention structures for most efficient obstruction and maintenance of control works essential for the small watershed program under Public Law 83-556.
To conduct basic research on the relation of the ohysicochemical nature of soils,
the role of organic matter, the activities of microbes, and the effects of mechanical manipulation uoon the structural attri lutes of soils toward predicting the
effects of soil management nractice^ In providing an optimum environment for
root growth of crops in different kinds of soils.
To conduct basic research on moisture retention characteristics of soil, the
kinetics of water movement into roots, the dynamics of water in plants, water
loss fro*1! plants, and response of ulaits to water deficits as conditioned by
other ^,oll and air environmental factors toward developing new concepts of
soil lud water management.
To conduct basic engineering research on design of metering devices, turnouts,
droos, field canals, and underground pioeline systems and the development
of low-cost, erosion-resistant canal linings toward attaining maximum efficiency in distribution systems for irrigation water.
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SECTION E
SUMMARY—HYDROLOGY OF AGRICULTURAL WATERSHEDS—REFER TO PAGE 127
AND FIGURE 36 OF REPORT

Major experimental watersheds are needed in all 15 major land resource regions;
however, the report recommends the establishment on only 4 to 6 at this time.
This limited number should be located in major physiographic areas of the country
and chosen to provide maximum opportunity for interpolating estimated values
between locations with markedly contrasting conditions. Also, a national center
should be established for planning and coordinating studies and making specialized analyses of data.
Instrumentation and personnel are the principal costs involved in the studies.
Instrumentation can be more economically accomplished with operating funds
than with funds for capital improvements. As instrumentation of watersheds is
completed, funds required for operation increase and recurring funds can be
shifted from instrumentation to operation.
Recurring costs (operating funds) would be required as follows:
6 watersheds at $300,000 each
$1, 800, 000
National center
200, 000
Total
2,000,000
A short description of the general location of each watershed, its major purposes
and area of applicability of results and its distinguishing features of need are
given below.
1. NORTHWEST HYDROLOGY RESEARCH WATERSHED
General location

Headquarters for these studies should be in the general location of eastern
Oregon, southeastern Washington, or western Idaho. Possible desirable locations
would be Burns, Oreg., or Boise, Idaho.
Major purposes and general area of applicability

To gain basic information on runoff characteristics, including water yield from
plateau and foothill grazing areas of the Northwest. Also, information on runoff
and sediment problems of the Northwest wheat producing area associated with
rainfall and snowmelt. This watershed center, with satellite locations, would give
information of value to portions of four Western States where little factual information is available. A dominant feature of this location is winter precipitation
(both snow and rainfall), where runoff occurs on frozen soils.
Distinguishing features of need

A location in the winter precipitation area where a considerable portion of future
water supplies will come from melting snow, rain on snow and frozen soils in the
northern grass and shrub lands.
2. SOUTHWESTERN RANGELAND HYDROLOGY RESEARCH WATERSHED

General location

Headquarters for these studies should be in the general location of southeastern
Arizona or western New Mexico. A desirable headquarters would be Tucson,
Ariz., where a small research effort along these lines is presently underway.
Major purposes and general area of applicability

To gain basic information on the effects of treatment of southwestern grass and
shrub lands on water supply and improvement of stream flow in connection with
watershed protection measures. Also, information on the improvement of watersheds for sediment control. This watershed center, with satellite locations, would
give information of value to four or five States of the Southwestern United States.
Distinguishing features of need

A dominant characteristic of these areas is late summer precipitation with very
high intensities which result in flash floods but low water yields due to large losses
in the stream channel systems.
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3. SOUTHERN GREAT PLAINS HYDROLOGY RESEARCH WATERSHED

General location

Headquarters for these studies should be in the general location of southern
Oklahoma or northern Texas. Possible desirable locations would be Chickasha,
Okla., or Denton, Tex. These studies should be carried out in connection with one
of the authorized watershed development programs of the USDA in either the
Washita or Trinity River watershed.
Major purposes and general area of applicability

This region is seriously ravaged by floods and attendant sedimentation problems*
A major research effort should be carried out on the effect of the flood control and
watershed protection program presently in an advanced state of development.
Such studies would offer the opportunity to gain basic data of direct application
to programs of a similar nature that may be applied to other basins. This watershed study would give needed facts directly applicable to the streams and watersheds transecting the break from the plains to the prairies and cross-timbers area.
In addition, it would provide much needed information concerning the effectiveness
of an applied watershed development program covering features of overall interest
to planning technician throughout the country.
Distinguishing features of need

The combination of wide productive flood plains and intense storms has created
a serious need for watershed control measures in this region. The overall effects
of the applied program should be studied from a hydrologic standpoint for the
purpose of improving similar programs of the future.
4. NORTH CENTRAL HYDROLOGY RESEARCH WATERSHED

General location

Headquarters for these studies should be in the general location of southern Iowa
or northern Missouri. Possible desirable locations would be Ames or Clarinda,
Iowa or Columbia, Mo.
Major purposes and general area of applicability

To gain basic information on precipitation-runoff relationships, sedimentationf
and channel stability in one of the most highly developed agricultural areas of the
United States. This watershed center, with satellite locations, would give information of value to several North Central States.
Distinguishing features of need

A rich agricultural area where intense summer storms on erodible loessial soils
and slowly permeable clay pan soils result in frequent and severe damage from
flooding, sediment and stream bank erosion.
5. SOUTHEAST HYDROLOGY RESEARCH WATERSHED

General location

Headquarters for these studies should be in the general location of South Carolina or Georgia. Athens or Augusta, Ga. or Columbia, S.C. would be possible
desirable locations.
Major purposes and general area of applicability

To gain basic information on runoff characteristics and attendant sediment
problems of the Piedmont and Coastal Plains area. This watershed center, with
satellite locations, would give much needed information in the southeastern part
of the United States.
Distinguishing features of need

A location in the associated Piedmont and Coastal Plains area where flooding,
sedimentation and channel problems are encountered in development of watersheds.
6. NORTHEAST HYDROLOGY RESEARCH CENTER

General location

Headquarters for these studies should be in the general area of southern New
York or eastern Pennsylvania. Possible desirable locations could be Ithaca, N. Y.;
Williamsport or State College, Pa.
Major purposes and general area of applicability

To gain basic information from watersheds for the guidance of programs for
the control and use of water and stream channel systems in areas where agri-
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cultural, urban and municipal use of soil and water must be given consideration
on an interrelated basis. This watershed center and associated satellite locations
would give information needed in much of the New England area.
Distinguishing features of need
Meager research information for the planning, design, and application of
watershed protection programs in the New England area.
RECOMMENDATIONS OF REPORT

Senator RUSSELL. This report indicates, that if all of the recommendations are approved, that it will result in a rather spectacular
increase in the appropriations dealing with this type of research.
Now, of course, the opinion of Congress would probably be that it
would not be justified, even if our budgetary position were not so
serious, to undertake so large an increase in one field of research at
one time. Certainly, in view of the difficulty we are having with the
budgetary problem, it is beyond the realm of possibility to expect to
increase the work to the extent that the report indicates may be justified, because that would result in an increase of expenditures in the
amount of $7,176,405 for present operating funds, to proposed operating funds of $26,021,822, and in addition there would be an item of
$20 million for capital construction. Now that would require more
than a 400 percent increase in soil and water research.
Mr. Peterson, I assume that you are familiar with the study made
under your direction?
Mr. PETERSON. I am generally familiar with it; yes, sir.
Senator RUSSELL. DO you have any suggestions to the committee
that would enable us to adopt a policy with respect to dealing with the
many requests that come to us in this field, and can you give us the
views of the Department as to what steps should be taken if we were
to allow for only modest increases in this work, as to whether it would
be advisable to more fully utilize the existing locations or whether we
should increase the number of these research stations? I notice in
your overall statement this morning you said you are already spread
too thin in most of your research. I do not know whether this applies
to this area of research as much as it does to other areas, but we certainly need all the suggestions we can obtain because there is a great
pressure on the committee for research facilities in this area.
NEED TO STRENGTHEN WORK AT EXISTING

STATIONS

Mr. PETERSON. Mr. Chairman, let me say first, that in my opinion—
&nd I would like Dr. Shaw or Dr. Byerly to express their opinions subsequently—the first thing that should be done is to strengthen the
existing stations where the existing stations fit into the needs as depicted in this report. The report, as I pointed out, was made by our
professional people with the assistance of representatives of the landgrant colleges; and, as you observed, they held extensive hearings
throughout the country. We believe the report is a carefully prepared and objective report. Within the framework of that report,
then, it seems to me that the first essential is to strengthen those stations now in existence which need strengthening and which fall within
the total framework of the report.
Subsequently, as it can be accommodated within the budget, to
have the new facilities that are proposed, it would seem to me the
first effort should be made to create the centers that we make reference
to in the report. The kinds of problems that we are running into in
research today are not single problems any more than farmers have
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single problems. They have complex problems which may involve
assistance in agronomy, genetics, soil chemistry and soil physics,
microbiology as to some of the soil-born diseases, and insects, and,
as we have these centers that can deal with the whole complex problems, we are able to have that kind of a physical institution, with a
large enough scientific staff to represent the numerous disciplines
required to successfully get at a problem complex competently.
That would be mv suggestion as to the order of approacn in the
implementation of this report, which boils down to the provision of
the money to implement it.
Senator RUSSELL. Well, vou are clear then as to the fact that it is
desirable to further strengthen the existing facilities?
Mr. PETERSON. Yes, sir.
Senator RUSSELL. And that

is what is recommended in this summary, as I understand it.
Mr. PETERSON. That is correct.
I say that in light of what I previously said, Senator Russell, that
our first objective should be management of the research establishments we now have, in order to get the most productivity out of every
professional man on our staff. That means that a professional
scientist, a man who must personally do the research, and who in
sosne places may have been engaging in carrying pots and pushing
wheelbarrows, should have enough associates around him together
with supporting facilities, equipment, and nonprofessional help so
they can interchange their respective knowledge to get around a
particular kind of problem, which almost everywhere involves more
than a single scientific discipline.
Senator RUSSELL. NOW I notice you feel the first projects to be
undertaken are where no capital construction is needed?
Mr. PETERSON. That is right.
OPERATING FUNDS

Senator RUSSELL. What do you propose within the term "operating
funds"? Does that include equipment? I understand some of these
facilities would need equipment too.
Mr. PETERSON. It would include equipment and personnel; yes, sir.
Senator RUSSELL. Equipment and personnel then would be included
within operating funds?
Mr. PETERSON. Yes,

sir.

SUBJECT MATTER FIELDS OF SOIL AND WATER CONSERVATION RESEARCH

Senator RUSSELL. The summaries are somewhat technical to a
lavman. You have a considerable discussion under the title of
"Hydrology of Agricultural Watersheds," and that runs throughout
the entire report. Is that type of research one of your more urgent
proposals for new work? Does it occupy a high priority if funds are
available?
Mr. PETERSON. Might I ask Dr. Byerly to respond to that question?
That comes under a technical field.
Dr. BYERLY. In response to your question, it does occupy a very
high priority, in our opinion. The reason is that in many cases in
treating watersheds under the soil conservation program, you have
to proceed with adequate care with respect to the runoff and other
features in regard to building adequate structures, not to overbuild
structures and not to underbuild.
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In both of these cases we would like to have more adequate data
in order to make the best estimates we can. This area of research is
a very high priority item.
Senator RUSSELL. It would be particularly valuable to the watershed development projects being created throughout the country, as
well as to all other phases of field work in conservation?
Dr. BYERLY. That is correct.
Senator RUSSELL. Are low priorities reflected in the sumnvary?
Mr. PETERSON. I understand there will be, Senator Russell, low
priorities reflected.
Senator RUSSELL. The report indicates that you still need some
funds for equipment as well as for operations in the facilities that are
already in existence. Can you give me any idea of what would be a
reasonable sum to strengthen these facilities.?
Mr. PETERSON. Again, may I refer that question to Dr. Byerly?
Senator RUSSELL. DO those figures appear in your summary here?
Dr. BYERLY. We do carry them in the summary. Obviously, the
question cannot be answered with respect to the specific locations
because the summary does not cover that detail.
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