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THE RED SOILS EXPERIMENT STATION

ITS

DEVELOPMENT, PROGRAM, AND ACCOMPLISHMENTS 

1939 to 1964 

Jack T. McDermid - Ralph S. Besse

INTRODUCTION

Of the four million total acres of land in the Willamette Valley, an
estimated one and one-half million acres are classified as "Red Hill Soils"
in the USDA Soil Surveys of the Valley. The different soil series that
compose this area are as follows:

Soil Series Est. Acres
Olympic 698,304
Melbourne 377,856
Aiken 283,264
Cascade 85,760
Carlton 76,608
Sites 39,680
Polk 30,912
Viola 26,432
Waldo 1,280

Most of these soils are located in Clackamas, Columbia, Marion, Multnomah,
Washington, Benton, Linn, Lane, and Polk counties. About half of the farm
land in Clackamas County is in this group.

During the past 60 years much of this land was planted to grain crops,
with declining fertility and productivity. Yields on some farms failed to
repay the cost of production. Efforts . to find substitute crops for grain
often met with limited success. Land values declined because of low
productivity.

From 1929 to 1939, farm organizations and other groups appealed to the
Oregon Legislature to provide funds for research to find methods of rebuilding
soil fertility and for testing the adaptability of new crops for these soils.
In 1939,- land suitable for research was selected near Oregon City and the
Red Soils station was started. The station superintendent was informed that
this land had been abandoned for farming because of its unproductive conditiOn.
When first plowed by station employees in 1940, the ground was covered by a
light growth of Douglas-fir trees, Canada bluegrass, and weeds--which was an
indication that the land had not been farmed for several years.



HISTORICAL BACKGROUND

Experimental Area Established

The 1939 Oregon Legislature in HB 496 appropriated $9,720 for a two-
year period for investigation and research on problems of soil fertility,
drainage, crops, fertilizers, and other problems involving the use and
development of the red hill lands of the lower Willamette Valley.

This research assignment was definite and plans were made for the
research to be completed within ten years.

The original job for which the research was established was completed
in this period and the Ways and Means Committee of the 1951 Oregon Legislature
was so advised. At the urgent request of farmer committees, however, the
legislature continued the biennial appropriations, and the station broadened
its research program. In 1963 the station was closed by the Legislature in
a statewide economy and tax reduction drive.

The first official name of the research program was the "Red Soils
Experimental Area." This terminology was changed in 1957 to "The Red Soils
Branch Experiment Station," and subsequently to the "Red Soils Experiment
Station."

RESEARCH FACILITIES AND PHYSICAL PLANT

The Clackamas County Court furnished 103 acres of land, most of which
had not been farmed for a number of years because of the run-down soil
condition. Twenty-four acres of this land were covered with small trees
and brush and required clearing. The County Court provided $2,500 for
the construction of a storage shed for machines and seeds, an office and
a small laboratory.

The County Court also sponsored a federal WPA project and contributed
an additional $2,500 for fencing the land, clearing 24 acres, purchasing
farm equipment, and completing the construction of the machine storage shed.

Although the station land and buildings were owned by Clackamas County,
they were assigned to the Oregon Agricultural Experiment Station for
this research.

- Technical laboratory equipment, field experimental equipment, and
farm machinery necessary for the operation were purchased from state
appropriations and from receipts from the sale of products grown on
the station.

TECHNICAL POSITIONS AND PERSONNEL

The operation and research of this Experiment Station utilized the
services of a technically trained superintendent, a farm foreman, and
varying numbers of seasonal workers. The station also had the benefit of
counsel and direct assistance of technical staff members of the related



departments at Oregon State University and, in certain problems, the assistance
of United States Department of Agriculture research specialists. This cooperative
relationship brought technical skills, experience, and research abilities to
the problems of the Red Soils areas.

For example, all aspects of the problem of rebuilding depleted soil
fertility involved the direct assistance and leadership of the late
G. R. Hyslop, head of the Department of Farm Crops; and W. L. Powers,
R. E. Stephenson, and T. L. Jackson of the OSU Department of Soils.

Projects for testing dozens of forage, seed, cereal and soil-building
crops were conducted through the teamwork of Harry A. Schoth and
Henry H. Rampton of the USDA, Donald D. Hill and Wilson H. Foote of the
OSU Department of Farm Crops.

The control of aphids was assisted by the efforts of Kenneth Gray and
F. C. Stephenson of the OSU Department of Entomology, and control of the
vetch weevil was aided by L. P. Rockwood of the USDA Bureau of Entomology.

Many varieties of small fruits and tree fruits were tested on the
station to determine their suitability for the area. George Waldo, USDA
horticulturist, and Quentin Zielinski, OSU horticulturist, assisted in
this project.

Clover seeding trials and ecological studies of pasture grasses were

led by Leroy R. Hansen, OSU Department of Farm Crops, in collaboration
with the station superintendent.

J. J. Inskeep, Leon Garoian, and Clive W. Cook, Clackamas County Extension
Agents, aided in developing some of the programs at the station and informing
farmers of the results of research. , Their counseling assured the research
staff that the most urgent problems of the area were included in the research
program.

The station brought more technical knowledge to the problems of the
red soils area than any other plan or procedure has ever done. The following
men served as Superintendent of the branch station: T. H. DeArmond, 1939-42;
Edwin G. Keltner, 1942-46; and Jack T. McDermid, 1946-64.

PROBLEMS, PROJECTS, AND PROGRESS 

During the 24 years of this station's operation, research work was done
on many problems affecting the production and economy of Red Soils in the
Willamette Valley. These problems required lengthy experiments with literally.
hundreds of tests, measurements, computations, and analyses. The following
summary presents a partial record of the work done and the benefits to the
farmers of red hill lands.
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Continuous Grain Cropping Shown Futile

Much of the Red Hill soils has been continuously cropped to grain for
many years, a practice largely responsible for fertility depletion and
general unproductivity. To demonstrate the futility of this type of farming
and to compare annual yields of grain produced under continuous cropping
to those produced under recommended soil-building practices, an experiment
with continuous cropping was initiated in 1941 and continued for 23 years.
Two 1/20 acre plots were seeded annually to wheat and two were seeded to
oats. After harvest, all crop residue was removed from the plots.

Wheat had an average yield of 321 pounds (5.4 bushels) per acre during
the 23-year period. In 10 of these years the crop was too poor to harvest.
The oats had an average yield of 492 pounds (15.4 bushels) per acre during
this period, and the crops were too poor to harvest in eight of these years.

Under soil-building practices such as rotations, the use of legumes,
and proper fertilization and liming, 20 varieties of wheat grown on the
station in 1960 gave yields ranging from 3,384 pounds to 4,878 pounds per
acre. Good yields of clover, vetches, alfalfa, oats, corn, pasture grasses,
and fruits also were obtained (1)*.

Soil Fertility Improved 

The fertility and productivity of the run-down red hill soils was
restored through an extensive soil-building research program. , The soil
improvement projects included testing of humus-building practices, crop
rotations, plowing under crop residues and green manure crops, and the
use of clover, alfalfa, and vetches.

Crop Rotations Established

A practical three-year cropping plan, using corn, grain, and clover,
played an important role in restoring the productivity of the land. The
clover was planted with the grain and plowed under after two years. Lime-
was included in the rotation where its effectiveness and limitations were
determined (2).

Clover Stands Assured

Excellent stands of red clover were obtained by use of a properly
prepared seedbed and suitable inoculation. Encouraged by these experimental
results, farmers are now (1965) planting large acreages to red clover on
red hill lands that were abandoned for red clover production for at least
15 years.

* Numbers in parentheses refer to references cited on page 10.
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Alfalfa Grown Successfully

Yields of three to four tons of alfalfa per acre on Red Hill soils are
now (1965) common practice, although practically no alfalfa was being grown
on these lands when the station was established. Alfalfa production was
limited to the more fertile soils of the area. Methods of obtaining good
stands of alfalfa and the effective use of fertilization were determined
through research.

"Plowing Under" Proved Beneficial 

The usefulness of plowing under crop residues to build soil humus and
improve fertility was verified by research. This was a reversal of a practice
of removing all plant residue from the soil. The experiments included
plowing under wheat, oats, red clover, winter peas, and hairy vetch straw
at the rate of two tons per acre. These tests indicated the desirability
of incorporating residues in the soil wherever feasible and practicable.

Vetch Yields Increased

Effective control of the yield-depressing aphid and weevil infestations
reduced potential losses and increased per acre yields of vetch production.
Through the testing of different insecticides under a wide range of
conditions, a practical method of controlling these insects was found.

Weed Control Improved 

Losses from the annual toll of weeds, which flourish even on soils
of low productivity, were significantly reduced by effective control measures.
L. E. Harris, V. H. Freed, and W. R. Furtick, Oregon State University,
conducted experiments in the use of herbicides and found effective methods
of weed eradication.

Economic Use of Fertilizers Determined

Most of the guesswork as to kinds and amounts of lime and fertilizers
to use on cereal, hay, fruit, and vegetable crops on the red hill lands has
been eliminated by the results of 20 years of extensive testing on hundreds
of plots. The most effective fertilizers, the proper amounts, time of
application, and the economic limits of fertilizer use were determined
through research. Today (1965) thousands of tons of fertilizer are aiding
production on these soils (3).

Fertilizers Tested on Vegetable Crops 

A series of comprehensive fertility experiments on broccoli and bush
beans was started on the Red Soils station in 1959, supported partly by a
grant from International Minerals and Chemical Company to the OSU Soils
Department.



The major objective was to evaluate responses from lime, K, Mg, and
P and the effect that lime treatments might have on the response from K
and Mg. Lime and fertilizer treatments were established in plots large
enough to be maintained four years with consecutive cropping and the same
fertilizer treatments.

Soil and plant samples were taken from each plot and were analyzed
for P, K, Ca, and Mg. The relationships between soil test values, plant
analyses values, and response from fertilizer and lime treatments were
evaluated. This portion of the study was carried out by J. E. Yahner as
a major part of his 1963 doctoral thesis, "Interrelations of Mg, Lime and
K in Broccoli Grown on Two Western Oregon Soils."

Responses were obtained from lime, P, K, and Mg in these studies.
The application of lime (at rates recommended to help control club root
of cabbage) resulted in marked Mg deficiency on plots not receiving
application of Mg. Optimum levels of lime and Mg accentuated K deficiency..
However, response from K was evident regardless of the rate of lime and
Mg applied. All lime, K, and Mg evaluations were made at optimum levels
of N, P, S, and B fertilization. Mg response was not evident on bush beans
in this experiment.

Fertilization with P was essential to achieve commercial yields of
either broccoli or bush beans and is an essential part of the fertility
program for vegetable crops on similar Red Hill soils in western Oregon.

These studies have been used as a basis for published fertilizer
recommendations on these crops, Fertilizer Recommendation 27 for broccoli
and Fertilizer Recommendation 28 for bush beans.

This project was a cooperative enterprise between T. L. Jackson,
OSU Soils Department; H. J. Mack, OSU Horticulture Department; R. M. Bullock,
North Willamette Experiment Station; and J. T. McDermid, Red Soils station.
M. E. Harward, D. P. Moore, and the late L. A. Alban, OSU Soils Department,
also assisted in different phases of the work.

Strawberry Fertilization Studied

Comprehensive soil fertility investigations with strawberries at the
Red Soils. Experiment Station were carried out in two separate studies.
The first was established in 1954 by R. K. Kirsch, OSU Soils Department,
and J. T. McDermid.

The second experiment was established in 1961 by T. L. Jackson, OSU
Soils Department, and R. M. Bullock, North Willamette Experiment Station,
in cooperation with J. T. McDermid.



The results of the 1954 experiment were published in Oregon Agricultural
Experiment Station Circular 594, "Fertilizing Strawberries in the Willamette
Valley," by Kirsch and Jackson and in an article in Vol. 73, 1959, Proceedings
of the American Horticultural Society, "Importance of Interaction Effects in
Fertilizer and Lime Studies with Strawberries" by Kirsch.

The experiments indicated:

1. Increasing rates of spring-applied N above 30 pounds
N per acre reduced yields of berries.

2. Application of lime reduced yields.

3. The reduction in yield from application of lime was
largely offset by applications of K.

4. P increased yields, but there was not a marked
lime x P interaction.

The 1961 experiment was designed to obtain additional information on
the lime x K interaction observed by Kirsch and McDermid and to obtain a
better understanding of the factors.associated with decreases in yield
from application of lime on strawberries on acid soils west of the Cascades.
Lime x K x B, lime x Mg interactions, and the possible effects of lime on
Zn and Mn response were evaluated.

There was very little decrease in yield from lime in this experiment.
In the second experiment, the lime was applied the year before planting
and the area was fumigated. The effect of these treatments on lime response
needs further investigation. Additional studies evaluating the effect
that soil fumigation treatments, application of K, and micronutrients might
have on response of strawberries to lime are being continued by Bullock
and Jackson at the North Willamette Experiment Station.

Cereal Varieties Recommended 

Growers now may choose the most suitable varieties of winter and spring
wheat, oats, corn, and barley to grow on red hill soils. The Red Hills
station tested 211 different varieties and selections over a 20-year period
for yield, adaptability, and other desired qualities. The recommendations
of this research have been widely adopted by farmers.

Fruit Varieties Screened 

Through the years some 244 varieties, selections, and seedlings of small
fruits and tree fruits have been grown and tested to analyze their adaptability,
growth habits, and quality; to obtain local information on diseases and
insect control; and to find the most suitable methods of pruning.



The following fruits have undergone this screening process:

Fruit	 Varieties 
Strawberries	 106
Red Raspberries	 74
Black Raspberries	 6
Blackberries	 13
Blueberries	 10
Apples	 24
Peaches	 10
Pears	 1

244

Fruit growers are now able to select varieties for home or commercial
production with more assurance of a successful enterprise. From these
tests, the station contributed useful information on the performance of
the Marion blackberry, to George Waldo, USDA, for the release of this berry.
and its acceptance by growers.

Seed Potential of Grasses and Legumes Studied 

The first variety-yield trials in Oregon for the evaluation of seed
potential of orchard, brome, and tall fescue grasses were started on the
Red Soils station. The rapid expansion of seed production on red hill
soils may be traced largely to the station's testing of 193 different kinds
of grasses and legumes for a period of 24 years. The objectives of the
tests were to assess the adaptability, quality, and yield of the different
varieties and to determine the best methods of obtaining good stands and
growing the crops.

Because of the expanding interest in seed production, a comprehensive
study of tall fescue was initiated in 1949. It was designed to determine
how long a given stand might remain economically productive and to show
whether row plantings of various widths were superior to solid stands as
a cultural technique for seed production. Five years were required to
establish this experiment, since certain Oases needed to be established
in each of these years. The seed grass experiment was terminated in its
sixth year because the Clackamas County Court needed the land to construct
a building.

Red Fescue Injured by DDT 

Injury to Chewings fescue was discovered in seed fields in Clackamas
County after treatment with DDT for silver top control. Cause of the
injury was verified by application of DDT to a wide range of grass species
growing in a row nursery at the Red Soils Experiment Station in 1957.
In these tests, DDT injury was produced experimentally on red fescue and
Chewings fescue, but not on many other commercial grasses. Use of the
station's grass nursery permitted experimental trials under nearly the
same climatic and edaphic conditions as those present in the commercial
fields.
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This research was conducted by J. R. Hardison, USDA, in collaboration
with the OSU Department of Plant Pathology and the Red Soils Experiment
Station.

Pasture Mixtures Improved

Pasture recommendations for Red Hill soils resulted from the testing
of legumes and grasses to evaluate their adaptability, total dry matter,
length of life, succession, competition, period of production, and other
factors of suitability. The palatibility of these grass and legume mixtures
was appraised by pasturing with cattle, where the animals chose the varieties
they liked best.

SUMMARY

New Wealth Created 

It would be impossible to measure accurately the financial benefits
of this station's research program from 1939 to 1964. Nevertheless, certain
important accomplishments created new wealth.

1. Practical methods of reclaiming the productivity of red
hill soils were found, and they provided the formula for
creation of a large potential wealth.

2. Formerly unproductive lands were improved and are now
producing an abundance of a wide variety of crops.

3. Varieties of superior qualities of grain, legume, grass,
and fruit crops were tested, proved, and made available for.
the growers.

4. Soil-building legumes such as red clover and alfalfa
were proved profitable.

5. Extensive tests determined the economic and effective
use of fertilizers, and proper usage is now a common practice.

6. The basic productive value of red hill soils was
significantly increased.

7. Continuous grain cropping was proved disastrous.

More Research Needed 

In a growing and changing economy, there are many problems still unsolved
and many questions still unanswered. Research should continue to be the
farmer's ally in pointing the way to better practices; superior crops; more
efficient control of diseases, pests, and weeds; soil building; and economic
production. The search for new and improved crops should continue in order
to spare the farmer the expense of trying out uncertain varieties. Mare
agricultural research is needed, not less.
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