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THE KLAMATH EXPERIMENT STATION--

ITS

DEVELOPMENT, PROGRAM, AND ACCOMPLISHMENTS 

1937-1963

A. E. Gross - R. S. Besse

INTRODUCTION

Agricultural Research and Agricultural Extension were designed as
a team many years ago to aid the farmer with his baffling farm problems.
Utilizing all the applicable sciences, by experimentation and testing,
research endeavors to create, improve, reveal, and unfold unknown facts
that will assist in solving a problem. Extension distributes the re-
search findings to the farmer.

The high cost of land, extensive equipment needed for modern farm-
ing, heavy taxes and fixed costs, competition, unstable markets, process
ing, handling, and distribution require substantial investments to engage
in the farming business. These considerations, together with such produc-
tion problems as diseases, insects, weeds, irrigation, fertilizer, and
choice of crop and variety all add up to a problem load that the farmer
alone cannot handle.

The Klamath Experiment Station is a part of the Oregon Agricultural
Experiment Station. Its trained personnel conduct experimentation and
research on local problems of the Klamath Basin Area. With the counsel
and cooperation of appropriate scientists of the Central Station at Cor-
vallis, local scientists search constantly for new crops, improved varie-
ties, and more efficient practices and methods. These will lower costs by
increasing yields and improving quality and will add new wealth to the
area.

HISTORICAL BACKGROUND

In the early 1930's potato growers in the Klamath Basin suffered
heavy losses from damage to potato crops caused by the rootknot nematode
which made culls of a large percentage of otherwise fully developed tubers.

The 1937-39 Oregon Legislature responded to the appeal of potato
growers by appropriating $10,000 to initiate experimental work seeking
control of the nematode pest.



In 1939 Oregon State College leased from the United States Bureau of
Reclamation, Department of the Interior, a tract of 80 acres of saline and
saline-sodic soil. This tract was representative of approximately 10,000
acres of such soil in the Klamath Irrigation District, considered at that
time to be too poor for crap production.

The Bureau of Reclamation provided the land, water, and drainage;
Klamath County provided funds for buildings and some equipment; and the
Federal Works Progress Administration cooperated in the construction of a
service building and in the installation of 240 rods of woven wire fence.

The Klamath County Court provided additional funds in 1944 and re-
quested the Legislature to match these funds for more extensive research
work on cropping and soil problems in the entire Klamath Basin area. Then
in 1945 the Oregon Legislature appropriated $20,000 for the 1945-1947 bi-
ennium. At this same time interested individuals and companies in the
Klamath Basin made direct donations to the station. These have continued
on a reduced basis. To date these cash contributions total more than
$23,000 annually and have been of great assistance in the research program.

In June 1957, Klamath County obtained title to the saline and saline-
sodic soil, previously leased from the United States Bureau of Reclamation,
under the condition that it be used for experimental work for a period of
20 years, when it would become permanently the property of the county.

Research Expanded to Include Muck Soils

Concurrently with the establishment of the experimental work on the
nematode problem and saline and saline-sodic soil reclamation, farmers of
the muck soils of the lower Klamath Lake bottom area requested assistance
in making this type of soil more productive.

In an effort to provide suitable, typical land for such research with
continuity, Tulana Farms deeded to Klamath County an area of 79.7 acres of
muck soil on November 6, 1944, to "be used for agricultural experimentation
and research purposes to be conducted by the Oregon Agricultural Experiment
Station." It was understood that should this land cease to be used for
experimental purposes, it would revert to the original owners, the Tulana
Farms.

Station's Name Changed 

At the beginning of the experimental work in Klamath County the sta-
tion was officially known as the Klamath Experimental Area. The title was
changed in 1957 to the Klamath Experiment Station.



Advisory Committee Appointed 

The county land-use committee in 1944 recommended increased and ex-
panded research on the different major soil types in the area, and requested
the Klamath County Court to make additional financial support available. It
soon became apparent that a committee of local leading farmers, serving in
an advisory capacity, could be of great assistance in aiding the experiment
station in developing and maintaining a practical research program on the
most essential problems of the area.

Accordingly such an advisory committee was appointed, and has rendered
excellent constructive service to the experiment station and to the agricul-
tural development of the Klamath Basin. The original committee consisted of
Henry Semon, E. A. Geary, Dick Henzel, and C. A. Henderson. Subsequently
the committee has been increased to seven farmers and the chairman of the
County Extension Office. The farmer members of the committee are on a rota
tion basis with each serving a six-year period.

Off-Station Trials Included 

To permit research on soil types not available on the station's land,
a policy was adopted for using apporpriate private lands, thus broadening
the scope and range of the experimental program to all of the major soil
types and problem areas. Some of these locations were donated by the farm-
ers; other sites were obtained on a lease basis.

RESEARCH FACILITIES AND PHYSICAL PLANT 

Through the cooperation and financial assistance of Klamath County
officials, the Bureau of Reclamation, the Klamath Drainage District, and
many private citizens, the station occupied 159.7 acres in 1963, of which
80 acres are on saline and saline-sodic sandy soil, and 79.7 acres on muck
soil. In addition, many experimental plots are maintained annually on off-
station private lands on both organic and sandy soils of the county.

The buildings consist of an adequate laboratory-office combination,
a seed house, two storage buildings, a machine shop, and two residences.

Although the land and buildings are owned by Klamath County, they have
been conditionally assigned to the State for as long as experimental work is
conducted with these facilities.

Essential technical laboratory and field experimental equipment and
farm machinery necessary for efficient operation are owned by the station.
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TECHNICAL POSITIONS AND PERSONNEL

The research program of the station is built around a technically
trained superintendent and two research assistants, a laboratory techni-
cian-clerk, a farm foreman, and varying numbers of seasonal workers.

Through the years the following technical personnel, some full-time
some part-time, have been employed and have contributed directly to
research program in increasing the wealth of the Klamath Basin.

and
the

Forage Crops Research

J. R. Crane
Paul E. Stevens
Donald Black
Keith I. Matheson
H. Dale Moore

Soils Research

A. R. Halvorson
George W. Schmitz
Fred J. Kurpjuweit

Potato Research 

George E. Carter

Cereal Research

A. E. Gross

Feb.15,1946
July 1,1951
Jan. 1,1953
July 1,1957
May 1,1963

Feb. 5,1950
Feb. 1,1955
Apr.23,1956

- Apr.20 1948

- Jan.20,1953
- Jan.31,1957
- May 31,1963

- Sept.30,1963

- Sept.31,1954

- Feb. 15,1956
- May 15,1959

Asst. in Farm Crops

Superintendent

July 1 1960 - present

June, 1937 - present

In addition to those listed above, the station has had the occasional
direct services and cooperation of many of the technical staff of the
several departments of the Experiment Station at Corvallis. Chief among
these are the departments of Farm Crops, Soils, Botany and Plant Pathology,
Entomology, and Agricultural Chemistry. Also, the Animal Science and
Statistical Services have been helpful.

PROGRESS AND ACCOMPLISHMENTS

Saline-Sodic Soils Reclaimed to Productivity

Research on saline-sodic soils of the Klamath Branch Experiment Station
have shown how these soils can be effectively reclaimed. This work is large-
ly responsible for the reclassification of 6,700 acres of saline-sodic soils
in the area, so that they now carry operation and maintenance charges in the
irrigation district. They thus broaden the tax base and add to the wealth
potential of the Klamath Basin Area.

In reclaiming the saline-sodic soils on the station, it was found that
organic matter added to these soils by fall-planted rye that was plowed under
the following spring, during two successive seasons, decreased toxicity from



soluble salts to established alfalfa plantings. Concurrently, the surface
leveling was improved so that frequent irrigations could be applied.

After several years of continually increasing yields of alfalfa, grain
and grass crops, a plateau of production was apparently reached. Then in
1951-52 a 750-foot drain 12 feet deep was installed through the middle of
the station. This drainage, plus the use of gypsum as a soil amendment,
notably increased yields and widened the range of crops that could be suc-
cessfully grown on this formerly unproductive land.

Potato Losses Reduced and Yields Increased

Losses from Root Knot Nematode Checked. Without the practical con-
trol of root knot nematode about 4,000 acres annually now growing potatoes
would not be in potato production. Experimental work on the nematode prob-
lem started in 1937 when heavy losses occurred because nematode-damaged
tubers were graded as culls. Early research tested various cropping methods
using grain crops, grasses, weed control, and fallow. At that time fallow
with green manure crops proved to be the most effective control method.
Because of the cost of leaving land out of production and soil losses by
wind erosion, however, this method was not a fully practical solution.

Many chemical tests were made, but none were found to be effective
and economically feasible until the soil fumigant DD was introduced, and
later, Ethelene Dibromide (EBD-20). These chemicals were extensively tested
and the best rates of application for practical control established. More
recently Telone has proved to be an outstanding soil fumigant. Now (1963)
all of the acreage known to be infested with the nematode is treated by fum-
igation methods tested and proved by this research.

Improved Management Practices Increase Yields and Profits. Careful

attention to every crop management detail is of the utmost importance in
growing potatoes. Experiments at the Klamath Station with irrigation methods;
dates of planting and harvest; depth and method of planting and covering;
seed-piece size, type, and spacing; and weed control have shown that, neglect
of any one of these practices can be very costly. Yields of more than 100
cwt. per acre higher than average are consistently obtained in these experi-
ments when the best fertility, planting, irrigation, and cultivation practices
are followed.

Search for Improved Potato Varieties. New potato varieties are continu-
ally being developed by potato breeding programs throughout the country. Ob-
jectives of breeding programs are high yield, better quality, and disease
resistance. Each year the Klamath Station conducts a testing program to study

,the performance of some of these new varieties in Klamath County. In 1963 the
station had 244 varieties and selections in preliminary tests and 48 in yield
trials. Some have shown considerable resistance to verticillium wilt and other
diseases. Some varieties have produced over 100 cwt. per acre more than Netted
Gems on soils severely infested with verticillium wilt. Other varieties which



are well-recommended in other areas have done very poorly in the Klamath
area. The station continues its search for varieties superior to those now
grown in this area. Accurate measurement of performance of new varieties
is an invaluable service to potato growers.

Soil Fumigation for Verticillium Wilt Control Looks Promising. About
25,000 acres of land which formerly produced the highest yields and the
best quality potatoes in the Klamath Basin are now seriously infested with
verticillium wilt. Much of this land no longer grows potatoes because low
yields and poor quality have made production unprofitable. Soil-fertility
investigations at the Klamath Station in the early 1950's showed that low
yields were not caused by depletion of soil nutrients. Disease-control
studies in cooperation with the Oregon State University Department of Botany
and Plant Pathology in the late 1950's disclosed that verticillium wilt was
the major cause of poor potato yields in this area. Yields on soils heavily
infested with verticillium wilt have since been increased 200 cwt. per acre
in soil fumigation experiments conducted at the Klamath Station. Some fum-
igation treatments have given effective control of verticillium wilt for two
consecutive seasons following fumigation, reducing the annual cost of soil
fumigation to less than $50 per acre.

Superior Cereal Varieties Introduced 

Oat Yields Nearly Doubled. The notable increase in yield per acre of
oats, 14.9 cwt. to 25.3 cwt. in the two 5-year periods (1945-1949, and 1958-
1962) may be traced chiefly to superior varieties and improved practices
tested and recommended by the station. The major increase in acreage has
been on muck soils (Table 1). The first oat varieties released to Klamath
Basin growers were Shasta and Winema in 1950 and 1951, respectively. Winema,
which was released as a desirable nurse crop, is still used for that purpose,
and in certain short season areas is still the main oat crop. Shasta, on the
other hand, has been largely replaced. There is, however, a limited demand
for this variety for hay.

Overland oats were introduced in the Klamath Basin in 1952 and rapidly
replaced other varieties for grain purposes. Soon the testing program indi-
cated, however, that a Clinton x Overland selection, later named Park, had
superior adaptation to the saline-sodic organic soils of the lower Klamath
Lake area. This variety was introduced into the area in 1956. It was
accepted immediately by the farmers. Now, 1963, it represents nearly 95%
of the oat acreage, and is largely responsible for the recent emphasis on
oat production. This variety, and Overland before it, have nearly doubled
per acre production (Table 1).

The quality of the oat crop has been upgraded at the same time. Kanota,
the old variety, produced about half as much, shattered readily, and had a
test weight of about 36-37 pounds per bushel. Park, under similar conditions,
has a test weight of 40-42 pounds per bushel. These heavy oats are readily
sought in the market.



The oat-testing program has already involved over 150 varieties or
selections grown in 5,400 individual plots since its beginning in 1946. It
is a continuing program. Other varieties superior to those now in production
will likely be developed and released by the Klamath Experiment Station. A
number of selections are on test that appear superior; however, more testing
will be required to be sure of their average productive ability.

New Barley Gains Favor. Hannchen barley is the prevailing two-row
barley variety because of its distinctive malting quality. In recent years,
however, yield of this variety on some soils have been less satisfactory
and malting quality has declined.

In a search for improved varieties, started in 1945, 119 six-row spring
barley varieties have been yield-tested on 5,100 individual plots, and obser-
vational evaluations have been made on more than 1,000 entries in the world
collection of two-row barleys planted on the station. More than 100 of these
two-row barleys have also been yield-tested on 900 plots and have been sub-
mitted to the malt testing laboratory for quality determinations.

From these tests, a superior-yielding feed barley variety, Wocus, was
introduced, and released by the station in 1958. This variety was from a
selection made by plant breeders at the Utah Agricultural Experiment Station,
through which the Klamath Station obtained seed. Tests proved it to have
considerable tolerance to muck-soil conditions, with good straw strength and
frost resistance. Wocus yields are best in areas where Hannchen yields and
quality are poor (Table).

In the earlier barley tests at this station, a variety called Utah Winter
was introduced and grown on considerable acreage. This was followed by the
testing and introduction of Velvon II, which proved to be superior to Utah
Winter, and on some soils also outyielded Hannchen 5 to 10%. These two
varieties have now (1963) been largely replaced by Wocus, which ranks second
only to Hannchen in acreage. In other milder southern Oregon areas Wocus has
become the principal winter barley variety.

New Tests Started on Oil-Producing Crops 

Some 45 varieties of flax in 250 plots are under test to learn the po-
tential of this crop for the Klamath Basin. In the early years of the
station, many flax varieties were grown, but they were abandoned because of
ineffective weed control at that time. With the weed problem no longer a
limiting factor, progress should be made in determining the usefulness of
flax as a crop in this area.
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Forage Crops Improved 

Ranger and Vernal Alfalfa Introduced. The alfalfa variety trials of

the station demonstrated the good performance of Ranger and later Vernal
alfalfa varieties and resulted in their introduction and use in the Klamath
Basin. These, with Ladak, an old variety, now comprise more than 90% of
the alfalfa acreage in the area. The introduction of these superior varie
ties, together with improved fertility practices, has resulted in an overall
county average production rise from 3.7 tons to 4.2 tons per acre (Table 1).
Another benefit that is not as readily apparent, however, is the increased
life of stands. In the early 1940's, imported seed from Chile and Argentina
was bought extensively by the farmers of the area. These imports proved to
be very erratic in performance. For the most part, life of stand was short
because of susceptability to winter injury.

Best Forage Grasses Determined. Meadow foxtail, introduced by the
station in 1940, and Alta tall fescue, introduced by the seed companies just
prior to the opening of the experiment station, have been found to be two
of the most dependable grasses introduced for the area. They have taken their
place, along with native bluegrass, as the most used pasture grasses in the
area. Many grasses that have been satisfactory in other areas of Oregon and
the western states have been tested in many plots for the past 15 years with
none equalling meadow foxtail and Alta fescue.

Four years of pasture-grazing trials have recently been completed.
These trials involved meadow foxtail, Alta tall fescue, Kentucky bluegrass,
white clover, and alfalfa in various grass-legume combinations. These pas
tures have given a four-year average production of 585 pounds of beef per
acre per year. There is no clear superiority of grasses in these mixtures,
but the grass-alfalfa combinations generally have given greater daily gains
and greater overall production. At present (1963), there is no clear indi-
cation as to the probable longevity of alfalfa stands. This is an important
consideration, and it is hoped that some data can be obtained before the
trials are discontinued.

Tests over the years in a number of locations in the Klamath Basin have
shown that northern-grown white clover is more persistant than Ladino in most
areas. Ladino, a high-yielding white clover, has shown a high degree of
susceptability to winter injury on sandy soils. It performs best on heavier,
more moisture-retentive soils.

Pastures Improved and Increased. Irrigated pastures are now (1963) con-

sidered to be a substantial profitable crop. Much of this crop is being grown
on the better lands of the area, which is just the reverse of the situation
15 years ago. Since 1949, the acreage has doubled and the production per acre
has greatly increased (Table 1). This rapid improvement is primarily due to
improved species, proper fertilization, better management, use in potato
rotations, and the growing interest in livestock production in the Klamath
Basin.



The: introduction of Alta tall fescue, meadow foxtail, and Latar
orchardgrass provided more productive species. Determining adapted areas
and types of soil best suited for Dutch white and Ladino clovers expanded
their use.

The discovery of a deficiency of copper and an excess of molybdenum
in forages grown on muck soils led to the more efficient use of pastures on
these soils. This discovery was made by Dr. J. R. Haag and associates of
the Oregon State University Department of Agricultural Chemistry, cooperating
with Dr. A. R. Halvorson of the Klamath Station. The need for supplying
copper in the form of mineral supplements in livestock rations was indicated
because forages did not effectively absorb copper applied to the soil.

The use of minor elements and phosphate fertilizers stimulated pasture
production on muck lands that hitherto had been almost useless for this pur-
pose. Altogether, pasture research has provided a major change in the type
of agriculture possible on muck soils, and has aided pasture production on
other soil types of the Klamath Basin.

Fertility Recommendations Widely. Adopted 

Before the Klamath Branch Experiment Station was established, the
Extension Service through the county agent's office did considerable work
in determining fertilizer needs for potatoes, thus materially improving
fertilizer practices at that time.

When research began at the station in 1939, fertility trials were
started on potatoes and later on oats, barley, forage crops, and pastures.
Many of these tests were made on private lands of different soil types and
have been continued for years. These tests provided additional information
and some refinements, and final recommendations for the use of fertilizers
on different crops were jointly made by the Extension Service and the Exper-
iment Station. Most of the fertilizer practices in the Klamath area are now
based on these recommendations. Additional fertility studies on a reduced
basis are still being made. They are handled as a part of specific-crop work.

Negative Research Results Also Helpful

A negative research result may be as helpful as a positive one, in that
it shows what not to plant and what not to do. Hundreds of varieties or
selections of crops that in some other areas of the country had economic
potential have been found unproductive here. Many varieties of orchardgrass
grown in other parts of Oregon and in the Northwest were found to be unsuited.

No soybean variety has yet been found to withstand the frosts of this
area. Safflower has failed thus far to be satisfactory, and has shown no
merit under irrigation. Sugar beets have not met desirable standards.

The search for new crops will continue, so that the farmer may be spared
the expense of trying out untested, uncertain varieties.
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New Wealth Created

It would be difficult to measure accurately the financial benefits of
the research program of the Klamath Branch Experiment Station from 1937 to
1963. Nevertheless, it is'evident that finding practical methods of reclaim
ing the productivity of several thousand acres of formerly unproductive
saline-sodic soils paves the way for new potential wealth.

The increase in wealth resulting from control of the nematode would
appear to be the difference in the net value of an acre of potatoes and that
of any other crop that would be grown in its place multiplied by the 4,000
acres annually treated. A very conservative estimate of the increased net
income per acre of potatoes properly treated for nematode control is $75.
The better growers will obtain a much larger profit. Annually the following
estimate of increased wealth will be true, 4,000 nematode-treated acres x $75 =
$300,000.

Further, if the potato farmer improved management practices to the point
where only half of his potential yield increase were realized from 25,000
acres of potatoes grown annually in the Klamath Basin, the annual income at
$1.00 per cwt. would be increased $1,500,000 with little additional expense.

The cereal-and forage-testing programs resulting in the introduction
and release of four improved oat varieties, three barley varieties, and three
forage crops return annually many times the cost of operating the experimental
programs.

In addition, the discovery of minor-element deficiencies and their
correction on muck soils of the area have permitted increased crop yields
and the production of livestock on these soils. Other soil fertility find-
ings have played a major roll in improving farm production in the Klamath
Basin.

The continued search for new and better crops, incessantly testing and
discarding those not found to be superior, results in the release of superior
varieties and practices to the farmer, and thus strengthens his competitive
position and, in the long run, reduces the cost of living for everyone.
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Alsike clover in the Upper Klamath Marsh responds to phosphate
fertilizer. Plot in center received no phosphorus.

These potatoes were harvested from equal-sized areas treated with
the indicated soil fumigant for control of verticillium wilt.

The first field of Park oats grown in the Klamath Basin is being
combined on the Klamath Muck Experimental Area. This oat was
released In the Klamath Basin by the Klamath Experiment Station

Irrigated pasture research is continuing at the Klamath Experiment
Station. At left, Howard Holliday, Klamath Falls rancher; Keith
Matheson, Klamath Experiment Station; and Ray Peterson, County
Extension Agent; weigh calves at the Holliday Grazing Pasture Trial.
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