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Oregon's Agricultural Research
Aids National De{ense*
RALPH S. BESSE, Assistant Director

For many years the research program in Oregon has been directed toward
economy of production, conservation of soil resources, sound land utilization,
and marketing improvement. It has been developed in the realization that a
satisfied and sustained farm citizenry cannot long endure in the presence of
vanishing soil fertility, haphazard land use, high production costs, and commodities of inferior grade.

RESEARCH ACTIVITIES BASED ON
DEFENSE NEEDS
research program, which through recent years has been based on

THIS
Oregon farm needs, has now been geared to meet national defense needs.
Defense is not new to Oregon farmers.

They have long been defending

themselves against the invasion of insects and diseases that would destroy their
production.

They have long been waging a fight to subdue and control the

adverse whims of nature. They have outmaneuvered the drought by irrigation,
defeated killing frosts by using early maturing varieties, and destroyed pests
and diseases by lethal dusts, sprays, and gases.

In these battles for food at low cost, the Experiment Station has been the
farmers' arsenal and the scientists have been their strategists.

Agriculture's strategythe application of science to food productionmay
be as vital for defense as military strategy is to the soldier. On this premise
the Oregon Agricultural Experiment Station is today devoting its research to
problems designed first to meet national defense needs and second to improve
the economic and social welfare of Oregon farm families.
Farming in Oregon is done under a very wide range of conditions. The
rainfall ranges from 8 to 77 inches, altitudes of cultivated lands vary from sea
level to almost a mile high, and the lowest winter temperature varies from 20°

to 45°. The average length of the growing season ranges from 63 to 282
days in different farming areas in the state. This extreme diversity of temperature, rainfall, and topography, and the multiplicity of crops grown on
Oregon's more than 400 different soil types creates so many problems that a
broad research program is required to sustain the industry and to meet Oregon's
goal in national defense. The 267 major problems on which investigations are
now being conducted in cooperation with the United States Department of Agriculture may be grouped and classified as shown in Table 1.
Acknowledgment is gratefully made to John C. Burtner, extension editor, for his
helpful suggestions; to the Experiment Station department heads and staff; to tile Branch
Experiment Station superintendents; and to the Federal collaborators for their assistance in
the preparation of this report.
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Table 1.

EXPERIMENTAL PROJECTS GROUPED IN ACCORDANCE WITH FUNCTIONS INVOLVED

Number
of

1. Strengthening defense by controlling diseases and pests

a. Diseases and pests of crops
b. Diseases and pests of livestock, poultry, and game
2. Providing better quality war food products
a. Processing crops to meet needs for defense
b. Improving storage to extend keeping period and use of food

proj ects

Total
projects

48
16

64

14

products

2

c. Determining, measuring, and controlling factors affecting
quality

i

d. Reducing spoilage and controlling spray residues
3. Meeting national and state needs by developing superior strains

a. Fruit, vegetable, and nut crops
b. Farm, forage, seed, and oil crops
c. Sheep, poultry, and dairy stock

10
22
3

4. Aiding defense, postwar reconstruction, and cost reduction by
improving methods of production

a. Propagating, pruning, and pollinating
b. Tillage, crop selection, and rotations
c. Feed crops and livestock nutrition, fattening and managemenL
d. Poultry housing, brooding, and feeding
e. Farm management, marketing, and taxes
f. Fish and game production and managemenL
5. Planning low cost farm homes for better family living
a. Improving farm homes, household efticiency, and equipment
6. Conserving soil fertility for defense and postwar reconstruction
a. Maintaining fertility and preventing erosion
b. Measuring effect of fertilizers on cost, quality, and income
c. Appraising soil and plant food resources (soil surveys)
d. Developing economic irrigation and drainage
Total number of projects

8
3

28

35

18
19
33
10
9

10

99

4

4

13
I

7
3

14

37

267

Final results and conclusions of much of the research program involving
the application of the several branches of science cannot usually be obtained
within the space of a single biennium. The following pages of this report,
therefore, present not only a resume of the accomplishments of the Experiment
Station during the biennium ending June 30, 1940 but also review certain
achievements of research carried on in recent preceeding years, and indicate
their bearing on current wartime conditions.

MAJOR RESEARCH ACHIEVEMENTS
DIRECTLY SERVE WAR NEEDS
AND FARM ECONOMY
production costs, developing sound land utilization, reducing

LOWERING
soil fertility losses, protecting crops and animals from diseases and pests,

and improving the marketable quality of Oregon's food products are of direct
assistance to national defense and a tangible service to Oregon farm families.
Such results, however, could not have been attained without the intimate and

generous cooperation of the United States Department of Agriculture and
other public agencies.

A picture of Oregon's agricultural economy is summed up in Table 2,

presenting the State's estimated income from agricultural production in 1940,
the estimated annual losses sustained from unsolved agricultural problems, and
the estimated annual saving in wealth resulting from research already conducted.

AGRICULTURAL RESEARCH AIDS NATIONAL DEFENSE
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EsTIMATE OF TOTAL CASH FARM INCOME IN' OREGON, LOSSES SUSTAINES FROM

UNSOLVED PROBLEMS, AND SAVINGS CREATED FROM RESEARCH ALREADY CONDUCTED.

cash farm
income of Oregon crops
and livestock affected b

Estimated annual ioss of income to Oregon agriculture due to unsolved probkms of production, disease
and pest control, utilization, processing, and mar-

$118000000

$15,000,000

Estimated

1940

problems needing researc

keting

Estimated annual saving in
wealth to Oregon agricul.
lure from research already
conducted and from the application of the results of
research to Oregon farms.
$11,000,000

While it is obvious that all of the accomplishments of research cumulative
through the years cannot be included in this publication, a few examples will
serve to illustrate some of the significant achievements and their effect on
national defense and on farm economy.

EXAMPLES OF SPECIFIC ACHIEVEMENTS
AFFECTING DEFENSE PROGRAM
Strengthening defense by controlling diseases and pests
The Oregon pea industry, which provides a large volume of canned peas

for war needs, was saved from elimination by solution of the pea weevil
problem.

The protection of hops from destruction by red spider makes possible
large domestic production and decreases need for importations.

Losses from onion maggots, so destructive to the onion crop, may now be
largely eliminated.

More potatoes for war needs are available since methods of reducing
losses from potato flea beetle have been developed.
Prune thrips can now be controlled.
Cherry fruit fly losses have been reduced.
Cherry leaf spot control is now possible.

Effective practical control of the filbert worm has been developed.
More meat is available for food as a result of diagnosing causative organisms of four livestock diseases and developing control methods for one of them.
Practical methods for reducing losses from potato nenlatodes have been
determined.

Methods for controlling flax worm through rotation have been found.
Practical control methods for pea aphis have been worked out.

The destruction of nursery stock by Berkman's blight can now be
eliminated.

A new flotation process of separating out a considerable percentage of
virus infested seed potatoes is showing promising results in reducing virus
diseases.

Providing better quality war food products
Four new prune products including fruit pudding, canned dried prunes,
prune breakfast food, and dried packed prunes in sterilized cans have been
developed.
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Oregon's butter quality has been significantly improved. Low quality butter
scoring below 90 has been practically eliminated.

Practical methods for converting home grown feeds (pasture, grain, and
forage) into fat beef in the Willamette Valley have been demonstrated.
Improving flavor, texture, and keeping quality in butter, the more efficient
destruction of bacteria and off flavors and consequent expanded utilization and
increased returns from this product have been developed through one of the
vacuum methods of pasteurization.
The accuracy of methods and procedures of sampling, preserving, and testing milk at milk plants to insure quality of milk products has been determined.
Methods of controlling fat losses in buttermilk have been worked out.
The development of an improved process of coloring fruit salad cherries,
wherein the bleeding of colloidal particles is prevented, has been accomplished.
In this new method the dye is stabilized.
Improving the quality of pears by proper storage and ripening methods
prevented the elimination from important Eastern markets of this crop.
Loss of fruit in storage by scald has been prevented by the use of chemically treated wraps devised by the Experiment Station in cooperation with the
Oregon-Washington Pear Bureau and the Medford Winter Pear Committee.
Economic and practical methods of fattening beef cattle and lambs, includ-

ing feeds to use, time and amount, and management practices, have been
devised by the Eastern Oregon Livestock Branch Experiment Station.

A new efficient and practical method for defoliating commercial rose

stock, which prevents molds and diseases in transit, has been developed.

Meeting National and State needs by developing superior strains
The new wheat varieties, Rex, Oro, Rio, Federation, White Federation,
and Hard Federation No. 31, Markton oats, and Meloy barley, which now
constitute the standard varieties in Eastern Oregon, were tested, developed,
and released by the Sherman Branch Experiment Station.

Approximately 90 per cent of all of the wheat now grown in the dry

lands and most of the irrigated lands of Eastern Oregon was introduced, bred,
or developed by the Sherman Branch Experiment Station. All but one of the
former commercial varieties have been replaced by superior strains.
Several economic substitute crops have been introduced and developed to
replace surplus wheat acreage. Examples are peas for canning, now occupying
more than 20,000 acres in the Columbia Basin, and crested wheat grass, which
in 1940 occupied more than 150,000 acres of land formerly devoted to wheat proThe introduction, development, and improvement of grass seeds, such
as Austrian winter field peas, common vetch, hairy vetch, purple vetch, ladino
and crimson clover, bentgrasses, and others which are adapted to long distance
duction.

shipment, have created a new seed industry estimated to return $5,000,000
annually to Oregon and replace large acreages of surplus crops. Much of this
seed is used for cover cropping depleted soils and the residues for forage for
livestock production.

Most of the original varieties of crops grown in the Willamette Valley
have been replaced by superior strains introduced, bred, or developed by the
Experiment Station in cooperation with the United States Bureau of Plant
Industry and applied to Oregon farms by the Federal Cooperative Extension
Service.
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Aiding defense, post war reconstruction, and cost reduction by
improving methods of production
Improved tillage practices experimentally developed have increased wheat
yields an average of 3 bushels per acre in Eastern Oregon and correspondingly
lowered production cost.
Experiments have assisted in stabilizing the poultry enterprise. Oregon
poultrymen have had the benefit of sound guidance in breeding, disease control, egg production, nutrition, housing, grading, marketing, soil contamination,
and management built on the results of basic experimentation.
The practicability of irrigated and fertilized pastures for dairy cattle has
been conclusively shown. The Oregon Station has taken the lead in measuring
the effectiveness of pastures by the total digestible nutrient content in comparison with the clip method.

The Oregon Station is among the first to report the normal blood phosphorus values of dairy cattle and to show that young animals have high blood

phosphorus values that reduce at a definite rate until the animal reaches

maturity at approximately four years of age. These results have been helpful
in studying deficiency disorders found in dairy herds.
Considerable progress has been made in determining the part played by
nutrition, management, heredity, and disease factors in causing low fertility in
dairy animals.
Investigations of cost of production and efficiency practices have provided

basic data on Oregon's major farm enterprises and serve as an aid in developing sound land use programs and economic farm management.

Practical methods of reducing crop losses from morning glory and

Canadian thistle have been developed.

Economic utilization of logged off lands in producing sod-forming grasses
for grazing both sheep and cattle has been clearly demonstrated.

Conserving soil fertility for defense and post war reconstruction
Methods of rebuilding humus and soil fertility in the depleted red hill
soils of the Willamette Valley are being demonstrated.
The determination of the soil resources and their crop production adaptability through soil surveys has been made on approximately one half of

Oregon's agricultural lands by the Experiment Station and the United States
Bureau of Chemistry and Engineering working cooperatively. Such information regarding the soils is essential in developing sound land use in both defense
and reconstruction.

The testing of different methods of applying supplemental irrigation to
different crops in the 'vVillamette Valley and in measuring the effect of yield
and economy of production has resulted in the wide adaptation of irrigation
in the valley.

PROGRESS OF RESEARCH ON EACH
PROBLEM INVESTIGATED DURING BIENNIUM 1938-40
for a large portion of the results of research is due the United

CREDIT
States Department of Agriculture, which cooperates with the Oregon Agricultural Experiment Station in many of the investigations undertaken.

A
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number of Federal scientists are assigned to problems of a regional nature
under cooperative memoranda of agreement with the Experiment Station.

By pooling the available talents of the State and Federal staffs and the
facilities of the station, results are obtained more rapidly. An effort is made
to bring together on a cooperative basis all of the technical specialists who may
contribute to a solution of a problem. The following pages present statements
of progress on each of the major problems under investigation during the current biennium. In this report these projects are classified and grouped under
the major agricultural enterprises served.

DAIRY PRODUCTION, PROCESSING, AND
MARKETING
Because of the important role occupied by dairy products in supplying food
for war and domestic needs, considerable emphasis has been placed on improv-

ing dairy products, processing and marketing methods, and on efficiency of
dairy herd management. (Figure 1.)
The dairy industry in 1940 accounted for an estimated $20,955,000 cash
farm income. Through the research accomplishments, part of which are
enumerated below, the industry is saved an estimated $1,000,000 annually. New

problems arising, plus old problems already partly solved, continue to take a
toll from the industry estimated at $1,750,000 annually, indicating the importance
of continued research. Following are some examples of specific results of past
research:
Oregon's butter quality has been improved from an average score of 90
to an average of 9l, or 1 points in the past several years.
Efficiency practices have been installed by many Oregon creameries resulting in improved butter quality.

The cause of Bang's disease was discovered and methods of control
developed.

Figure 1.

Good management is essential to economic dairy production.
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The role of pastures in sound dairy management has been tested.
Superior feeding and management practices have been developed.
Many of the breeding troubles havebeen eliminated.

PROCESSING AND MANUFACTURING
DAIRY PRODUCTS

Improving quality and composition of Oregon butter
Outstanding strides have been made in improving the quality of Oregon
butter in recent years. The former average score of 90 has been increased to
an average of 9l, or l points. This butter improvement translated into

economic value means approximately a half million dollar increase in the
State's income each year. Continuous vigilance and investigation are required
to build and maintain the present high quality standards. No longer are markets interested in butter of low quality. Investigations are underway by the
Dairy Department in studying such factors as efficiency of pasteurization,
methods of controlling composition and maximum over-run, pH control and
neutralization, fat losses in buttermilk, and control of yeasts, molds, and bacteria and extraneous matter in butter. (Station Bulletin 376, "The Oregon
Method of Controlling Moisture and Fat in Butter," reports one phase of these
investigations.)

Figure 2. Scientific
testing is vital in
improving and main-

taining quality

in

dairy products.

--
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Controlling feed, weed, and other objectionable flavors by vacuum
pasteurization

Investigations conducted by the Dairy Department on the effectiveness of

vacuum pasteurization of cream showed that the score of butter could be
increased approximately one point by use of this method. The vacuum method
of pasteurization improved the flavor of the butter, removed wholly or in part
the feed, weed, and other off flavors, improved texture and keeping quality,
destroyed yeasts and molds in the cream, and gave more efficient neutralization.
(Station Bulletin 368, 'Vacuum Pasteurization of Cream for Butter," presents
the findings of this investigation.)

Determining the accuracy of certain methods in the sampling, preserving, and testing of milk.

A total of 2,064 tests by the Babcock method and 1,032 tests by the Moyon-

nier method were made according to a standardized procedure in an effort to
determine the accuracy of these methods. The results obtained clearly show
the need for adopting a standardized procedure for the Babcock method of
testing milk for fat. Station Bulletin 383, "Sampling, Preserving, Testing
Milk," presents details of the investigations and conclusions. (Fignre 2.)

Improving the quality and composition of Oregon cheddar cheese
Investigations are underway by the Dairy and Agricultural Engineering
Departments to determine methods of improving the quality of Oregon cheddar
cheese.

An effort is being made to eliminate the bitter, gasey, flat, corky,

mealy, pastey defects which may occur and to determine methods of eliminating undesirable bacteria and faulty manufacture. A combined mother starter
and milk pasteurizing tank designed by the Experiment Station was thoroughly
tested and is reported in Station Bulletin 379. Special work has been done on
the development of an improved method for analyzing total solids in cheese
and in the use of ultraviolet light for mold control.

Vacreation and homogenization of milk, cream, and ice cream mix
The flavor of milk and ice cream mix pasteurized by the vacuum method
was found to be superior to that pasteurized by the ordinary vat method. In
the vacuum method there was a greater destruction of bacteria and the ice
cream possessed a more desirable body and texture.

Producing, storing, and transporting milk and cream from which 92-94
score butter can be made
The purpose of this project, conducted by the Dairy Department, is to
investigate methods now commonly used for the production and handling of
cream and butter manufacture and to devise practical methods so that 92-94
score butter can be manufactured. Thus far the investigations have included
the designing of suitable wood tanks for cooling cream on the farm and the
installation of several of these tanks on dairy farms where the tests can he
conducted. This is a long-time project and is being continued.
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Causes of crumbliness and stickiness of butter
Approximately 30 per cent of the butter made in Oregon is produced in the
alfalfa producing sections of southern and eastern Oregon where difficulty is
encountered with crumbliness and stickiness. Experiments underway by the
Dairy Department to determine cause of this trouble show promise of early
developing methods of correcting the unfavorable condition. It is believed that

one or two more years of the investigations may be sufficient to solve the

problem.

Economic stability in the fluid milk industry
The Oregon Milk Control Act was passed to bring about economic stability
in the fluid milk industry. The Legislature thus indirectly placed on the State
Milk Board the obligation of maintaining an adequate supply of wholesome
fluid milk to meet the market demand and of maintaining a price fair alike to
the producer, to the distributor, and to the consumer.
The Department of Agricultural Economics was assigned the task of conducting investigations to determine methods and practices relating to milk production and distribution and to report its findings to the Milk Board and to the
public. Experiment Station Bulletin 375, "Some Economic Implications of
Milk Control in Oregon," and Station Bulletin 388, "The Portland Metropolitan Milk Market," present the results of the research in this field.

DAIRY FEEDING, NUTRITION, AND MANAGEMENT
Value of alfalfa hay for dairy cows
Studies with dairy cattle fed alfalfa hay alone show a continued decline in
milk production. The feeding of limited amounts of high protein concentrates

appears to slow up this decline, which indicates the poor quality of alfalfa proteins for milk production and the value of protein supplements, according to the
Dairy Department, which has continued experiments on this important problem.
A considerable amount of data has been accumulated on the supplementary
value of different concentrate feedings. Concentrates high in protein of both
animal and vegetable origin, concentrates high in fat, such as ground soybeans,
and concentrates high in energy and containing but little protein, such as sugar
and beet pulp, are being fed on an experimental basis.
At the Umatilla Branch Experiment Station, where a considerable amount
of alfalfa is grown, tests have been conducted for several years in comparing
the efficiency of alfalfa hay in different feed combinations. The results of
these investigations were published in Station Bulletin 380, "Feeding Alfalfa
Hay Alone and with Concentrates to Dairy Cows."
The previous finding of the Department of Agricultural Chemistry that the
growth promoting properties of alfalfa proteins are improved by additions of
the sulphur containing amino acid cystine has been further confirmed during
this biennium. Special attention has been given to the lactation promoting
properties of proteins. The functions of cystine and niethionine in lactation
are being investigated.

Relation of nutrition to sterility in dairy cattle
The effect of vitamin A, vitamin E, phosphorus, nutrition and inheritance
on sterility of dairy cattle is being investigated by the Dairy Department. It
has been found that approximately 15 per cent of dairy animals have breeding
difficulties. About one third of these are slaughtered as nonbreeders, bringing

16
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a low return.

The economic loss to Oregon dairymen due to sterility and loss

of milk production is estimated to exceed $1,000,000 annually. Efforts are being

made by the Station to determine the causes of sterility or shy breeding and
methods of correcting the trouble.
An analysis of a 25-year breeding record of the Oregon State College dairy
herd shows that reproductive efficiency or fertility is an inherited factor.
Definite correlations were found to exist between the reproductive efficiency of
foundation cows and their female descendants. These investigations are being
continued.

The Department of Veterinary Medicine is investigating biological factors
and bull fertility in its relation to sterility in dairy cows.

The results of some of the breeding problems are reported in Station
Bulletin 395, "Reproductive Performance in Dairy Cattle."

Pastures for dairy cattle
Investigation of the production from irrigated and fertilized pastures for
dairy cows has been continued by the Dairy Department. Recent studies are

primarily concerned with measuring the effect of frequency of cutting or
grazing on the yield and composition of dry matter obtained. Pasturing at
approximately 4-week intervals has produced the highest yield of dry matter
on the pastures under test. Results of the investigations on value of irrigated
pastures for dairy cattle are presented in Station Bulletin 366.
Chemical analyses are being made by the Department of Agricultural Chem-

istry to determine the yield of digestible protein and total digestible nutrients
in pasture grasses.

The cost of producing pastures in the different major dairy regions of the
State has been determined by the Department of Farm Management. Experiment Station Bulletins 390, 391, and 392 present factors of cost efficiency and

Figure

3.

Good

pastures

lower the cost of milk production.
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management of dairy cattle pastures in the Willamette Valley, coastal, southern, and eastern Oregon areas. (Figure 3.)
At the Umatilla Station the pasturing of forage crops, with special emphasis on methods of pasturing alfalfa to prevent bloat, is being investigated.
No difficulty was experienced with bloat when the alfalfa was allowed to be
come more mature before pasturing.

Wheat in the rations of dairy cattle
Experiments in feeding wheat to dairy cows conducted by the Dairy Department show it to be palatable whether fed as rolled, coarse ground, medium
ground, or finely ground. A group of 36 Holstein, Jersey, and Ayrshire heifers
divided into groups were fed five pounds of wheat daily to supplement a poor
quality hay or both hay and silage. The average daily gain of the heifers in
the feeding trial was 0.868 pound, whereas the normal daily gain of heifers of
this age was 0.783 pound. Station Circular 137 reports results of surplus
wheat feeding experiments in Oregon.

DAIRY CATTLE DISEASES
Rumen gases and bloat in ruminants
The Veterinary Medicine Department, in its investigation of this problem,
has found
Repeated determinations have revealed the presence of carbon monoxide
in rumen gas obtained from experimental cows. The percentages of
CO ranged from 0.0 per cent to 0.17 per cent by volume.
Hydrogen suiphide has been found in rumen gas as much as 0.03 per
cent by volume, and in rumen ingesta as much as 0.309 cc. per 100 cc.
of ingesta.

Feeding good alfalfa hay and freshly cut ladino clover and alfalfa
definitely increased the H2S content of the rumen ingesta.

No correlation was found between carbon monoxide variations and
feed changes.
Small amounts of H2S and CO were very toxic when injected rapidly,

followed by air insuffiation, which caused an increase introruminal
pressure.

Both gases catised a distinct paralysis of the organ when sufficient
concentrations were reached in the rumen.

In both invitro and invivo studies, cystine, methionine, and inorganic
sulphur have all caused an increase in H2S production.

Comparatively large amounts of H2S have been found in gas and
ingesta taken from a heifer that died of bloat.

These results will go a long way in the development of a final solution of
this problem. Further investigations are required before final recommendations
can be made.

Mastitis in dairy cattle
Despite repeated tests made by the Veterinary Medicine Department, no
organisms could be found in an outbreak of mastitis in dairy cattle in Wallowa
County. Investigations continue in an effort to develop methods of detecting
this disease.

The Dairy Department has accumulated considerable data on the comparative efficiency of the Bron-thymal blood test, the Hotis test, the strip cup,

Figure 4. Selected
eggs are required

for strong hatchability.

and the -physical examination of the udder in detecting and controlling mastitis
in the college dairy herd. A sanitary program of control based on the elimination of positive reactors, the milking of suspected animals last, and the use of

chlorine antiseptics in washing the udders has been fairly successful in preventing spread of infection.

CHICKENS AND TURKEYS
The poultry industry in Oregon, involving approximately 46,000 producers,
is seriously concerned with the problems of nutrition, management, breeding,
housing, disease control, brooding, egg production, grading, meat production,
marketing, and costs, on which the Experiment Station is conducting investigations. 1n this research service is rendered alike to producers, feed manufacturers, cooperatives, packers, and allied phases of the industry to the end that
the industry may fit the sound economic needs of a balanced agriculture.
(Figure 4.)
Oregon's chicken and turkey business brought the farmers an estimated
cash income of $8,870,000 in 1940. The progress of research in recent years
applied to poultry farms in this state has increased the poultrymen's income,
through larger production and fewer losses, in excess of $1,000,000 annually.
The unsolved poultry problems still affecting the industry, however, create an
estimated annual loss of $1,500,000. A few examples of specific results of
research thus far attained are cited below
The development of the world's first 300-egg hen paved the way for increased egg production at lower cost.
The serious coccidiosis disease was controlled.
Practical methods of controlling fowl-pox were developed.

The results of research in breeding, feeding, management, and quality
products formed the basis for expanding Oregon's poultry industry from
that of importer to that of a large exporter.

Effect of floor heating on commercial laying stock
It was thought possible that heating the floor above the dew point might
create a favorable condition for disease incubation. Four years' work does
18
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not show any significant differences in the health or egg production between
birds on the heated or unheated floors. Under normal temperature conditions
it is evident that the slight temperature increase of the floor as an incubation
medium is offset by an unfavorable condition of dryness.

Poultry house ventilation and litter moisture control
The Poultry Department, in cooperation with the Department of Agricultural Engineering, has since 1933 studied poultry house ventilation and methods

of overcoming wet floor litter, which presents a serious labor problem in the
laying houses of all commercial operators.

A ventilation system which drives fresh air into a tightly closed laying
house has thus far given better results than ventilation methods designed to
draw stale air out of the normally open house.

Under conditions where the floor of the poultry house is colder than the
humid air above it, the litter becomes very wet and must be removed often.
Various studies to prevent wet litter by ventilation and different types of. litter
gave little promise. Various methods of heating the floor some 100 above the
surrounding air dew point has given very practical results now generally used
by the industry.

Fall hatched S. C. white leghorn pullets
The objective of this investigation, conducted by the Poultry Department,
is to determine whether pullets hatched in the late fall instead of the normal
spring season have an economic value as commercial layers.

In each of the four years of the experiment the fall hatched pullets came
into production with more uniform rapidity than spring hatched flocks, due primarily to the natural spring laying season. The egg size of the fall hatched
birds was slightly smaller at the same ages during the spring and summer as
compared to fall and winter egg size of spring hatched birds. The body
weight of fall hatched pullets at six months of age was also slightly less than
spring hatched birds of the same age. Experimental evidence indicates that a
fall hatching of leghorn pullets will enable the commercial producer to lighten
the spring brooding load and assist in maintaining his plant operation to capacity

through the spring and summer months by replacing winter mortality losses
with fall hatched stock.

Corn rations for chicks and laying hens
Oregon produces surpluses of wheat, oats, and barley but supplements its
home produced corn with heavy importations of domestic and foreign shipments. The purpose of this experiment, in face of various economic conditions,
is

to determine how essential corn as a feed ingredient is for the poultry
At the near conclusion of three years' work in raising chickens to

industry.

maturity and through one year's egg production, there seems to be no significant
difference in mortality, body weight, or egg production between the pens receiv-

ing a normal corn complement and those that have had no corn during their
lives or none after maturity.

Hen batteries
Two decided trends in poultry production are to keep hens in individual
cages and to raise broilers and fryers to maturity in batteries. Such artificial
practices created an urgent need for newer knowledge of ventilation, tempera-
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ture, and humidity of the rooms used for these new practices. The new environment created a demand for information on nutrition to meet the needs of
close confinement.

Adequate insulated, ventilated, and temperature-controlled rooms were
constructed for the studies. Cages for 240 adult hens and batteries for 1,200
chicks to broiler age were installed for detailed study.
Hens kept in cages for one year showed no significant differences when
compared to similar birds kept in regular houses with respect to annual egg production or mortality. A greater number of hens can be housed in cages than
under floor conditions in equal space, though a special system of ventilation had
to be installed to assure health in the flock. When housed in cages the cages
showed no significant advantages in decreased labor. The overhead, building,

and equipment costs are greater than with birds kept in commercial laying
house units. There is a higher percentage of checks in the battery-produced
eggs, and wire marks on freshly laid eggs will, unless much care is exercised,
lower the grade and price received.

Hens kept in batteries the second consecutive year did not lay as well as
hens released from the cages after one year. One year's confinement in the
cages did not affect the breeding value of the hens. Hens held in cages required
50 per cent more vitamin D oil than those held in regular houses.

Chick batteries
Chicks raised to broiler age in batteries grew faster and consumed less
feed per pound of gain than broilers raised in and by regular brooder house
(Figure 5.)
A decided difference in the tolerances of heavy breeds versus leghorns was

methods.

discovered. A single ration was developed which satisfactorily met requirements of both classes of birds.
The ration developed is lower in total protein content than that found by
other experiment stations but the rate of growth exceeded normal growth curves
and the ration will be cheaper for poultrymen than rations generally recommended.

Care of yearling hens during molt
The average poultry farm carries about 50 per cent pullets and 50 per
cent hens. The hens go through a molt during the fall when egg prices
are best.

Figure 5. Battery reared
chicks make rapid gains.
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The object of this experiment is to determine the value of supplemental
feeding of a daily moist mash as compared to the birds fed the regular dry
rations through the molting months.
The molt was definitely delayed and better net returns were made each of
the three years by the birds receiving the supplemental moist mash.

Cost of rearing to six months of age straight-run versus sexed
leghorn pullets

Approximately 85 per cent of commercial leghorn chicks sold to farmers
are sexed pullets, while the cockerels are sold separately at a low price or
destroyed. The buyer of sexed pullets pays for the cockerels plus a sexing
charge but does not receive the cockerels. The advantages of sexed pullets are
less crowded conditions during the brooder age, less chance for disease with the
lesser numbers, less cannibalism, and more uniform pullets. Information concerning the economics of paying double price for the pullets without the cockerels is important to the industry.

Rearing pullets in confinement
Due to increased population and division of farms, western Oregon has a
high percentage of small acreage farms, where poultry keeping fills an economic

place as an intensive cash crop. Soil contamination resulting from raising
chickens on the same ground is a great undermining factor and cause of
failure. To help adapt poultry safety to farms of small acreage, a study is
being made to determine whether good pullets may be reared in the confinement

of houses plus outside wire porches and without ever allowing the birds to
come in contact with the contaminated soil.

The cost and practicability of rearing pullets in confinement to offset the
handicap of small acreage ranges, which provoke soil contamination, is being

studied from the viewpoint of spring hatched as well as fall hatched birds.

Effect of green feed on laying hens
Oregon's commercial egg industry is based upon the export of chalk white
shelled eggs with a definite uniformity of light or lemon colored yolks. The
health of Oregon hens depends upon receiving a well balanced ration of which
green feed in some form is a vital necessity.
Due to climatic conditions of dry summers and insect pests, the use of
succulent green feeds has largely given way to the use of dried alfalfa products
included in the mash feed. The amount of leafy fresh greens consumed influences the color of the yolk and affects adversely the grades and prices when
fed to excess.
The following comparison of hens fed only dried greens with hens getting

five pounds of succulence daily in addition to the same ration is an interesting
index of the problems involved. (Table 3.)
Table

3.

Tsse COMPARATIVE EFFECT OF ADDING SUCCULENTS TO THE FEED RATION,
1939.40

Number
eggs
Lot

Dry alfalfa lot
Dry alfalfa plus succulents

per 11en

Per cent
mortality

190
198

24
21

22

AGRICULTURAL EXPERIMENT STATION BULLETIN 401

While succulents increased the egg production per hen and decreased the
mortality, they lowered the market grade of the eggs produced.

Ladino clover as poultry green feed
Succulent green feed has a definite value in reducing the cash cost of
raising pullets and turkeys; it is valuable for body health and important during
the time pullets come into lay; it is important in the diet of breeding stock
prior to and during the breeding season.
Dry summers and insect pests result in most farms having no succulent
greens during the summer and fall months when most needed.
Many farms could produce an intensive irrigated plot of ladino to meet
green feed needs during the dry months at reasonable costs.
Such intensive plots should be used as a cut-and-carry crop rather than as
a free range pasture crop because large numbers of poultry would trample and
waste too much. Such a practice of ranging fowls on damp soil also increases
the disease hazards eventually.

A tract of land 140 feet by 54 feet was seeded to ladino in June 1939. An

overhead pipe with automatic oscillator was installed. Green feed the first year
in excess of 14 tons per acre and in excess of 40 tons per acre the second year
was produced. Ladino clover is a very palatable succulence. This work will

continue another year before a full report on its value is given.

Chicken coccidiosis
Coccidiosis is one of the most important causes for loss to poultrymen.
Studies made by the Veterinary Medicine Department to determine the effect
of different-sized dosages have been conducted with pure cultures of Einseria
acervulina and E. mijis. Chickens administered very large doses (500,000 to
25,000,000 oocysts) of these species of coccidia at one time, lost body weight
and stopped laying eggs. Contrary to general belief, there was no mortality

attributed to these species of coccidia and in 20 to 30 days the birds had

regained their body weight and egg production and had returned to preinoculation level. Studies on dosage indicate that young pullets develop subclinical
E. acervstlina infections on dosages of 5,000 sporulated oocysts or less.

Infectious laryngotracheitis
Infectious laryngotracheitis was definitely diagnosed by the Department of
Veterinary Medicine for the first time in several different flocks of chickens
in Oregon during the late summer and fall of 1938. Immediate steps were
taken in cooperation with the State Department of Agriculture and a program
of quarantine and vaccination has been worked out that has prevented an epizootic of this disease in Oregon chickens. Epizootiological studies indicate that
the disease often assumes a mild atypical form that requires special laboratory
facilities to arrive at an accurate diagnosis.

Effe-t of breeding on rate of turkey feather development
and finish
Investigations started in 1937 by the Umatilla Branch Station were continned through the current biennium in testing the effect of lights on early egg
production and in determining the effect of breeding on early maturity, feather
development, and rate of finish.
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Testing the use of turkey feathers as fertilizer
The fertilizer value of Oregon's two million pounds of turkey feathers has
The Umatilla Branch Station cooperating with the Eastern
Oregon Turkey Growers Association obtained ten tons of wet feathers at time

been unknown.

of killing, dividing the tonnage into two lots, one containing wing and tail
feathers which carried most of the blood, the other containing body featbers
with little blood.
Each lot was used to fertilize corn and artichokes with definite increases in
yield.

Further experiments are being conducted with feathers before definite

recommendations can be made.

Turkey diseases
Swine erysipelas, a new disease among turkeys, is reported for the first
time in Oregon. A study of the cause, the epizootiology, and the use of antiswine erysipelas serum has been undertaken.

Infectious sinusitis
A 4 per cent silver nitrate solution has proved to be more than 90 per
cent efficient in treating turkeys affected with infectious Sinusitis or swell-head.
Experiments indicate that the 4 per cent solution is more efficient than a 2 per
cent solution.

Paratyphoid
For the first time in this state paratyphoid infection was identifi,ed. It was
found to be the cause of serious loss in 17 different broods of turlçéy poults
and one brood of chicks. The losses occurred in flocks in widely separated
parts of the state. Through the courtesy of Dr. P. R. Edwards of the Kentucky Agricultural Experiment Station the following paratyphoid' species have
been identified from these outbreaks: Salmonella bareilly, S. oraneinbur,
S. derby, S. motevi4eo, S. inueiicken, S. lyphi-muriun, and S. senftenberg.

Protozoan flagellate Hexamita sp.
This is a new infection that was definitely diagnosed for the first time in
turkey flocks in Oregon in 1940.

LIVESTOCK MANAGEMENT
Approximately 36,000 Oregon farmers are engaged in varying degrees of
intensity in the production of either beef, pork, mutton and wool, or a combination of these enterprises from which in 1940 they received a cash farm income
of approximately $31,605,000. Notwithstanding the extensive results of research
thus far conducted, the unsolved problems affecting the livestock industry are
estimated to take an annual toll in excess of $1,000,000, which accounts for the
necessity of continuing investigations looking toward a solution, of s.uc,h
problems.

A few examples of specific results of research thus far attained'areitd"T.
as follows:

Control methods for liver fluke in sheep and goats were worked out.
Specific organisms causing stiff lambs, Black's disease, pulpy kidney,
and caseous lymphadenitis have been isolated.
A method of preventing pregnancy disease has been developed.

.1

Figure 6. Wheat
produced fat beef
of high quality at
the Corvallis Station.

Efficient lamb and steer fattening practices have been worked out.
The value of feeding wheat in the fattening ration has been determined.

Improved methods of wintering range ewes and breeding cows have
been devised.

Methods of rebuilding depleted ranges have been worked out.

The economic advantage of range waterhole development has been
determined.

The economic utilization of logged-off lands for livestock grazing has
been demonstrated.

How properly to feed, breed, and manage this livestock (201,000 beef
cattle, 180,000 hogs, and 1,422,000 sheep in 1940) ; control diseases and para-

sites that attack them; and expand or reduce production on a sound basis as
economic conditions, feed supplies, defense needs, post war reconstruction or
market demands may require are problems of vital concern to the stockmen for
which the Experiment Station scientists are seeking answers. (Figure 6.)

LIVESTOCK FEEDING AND NUTRITION
Converting Willamette Valley-grown feed into fat beef
For several years the Animal Husbandry Department has conducted tests
to determine the feeding value and marketing of farm-grown feeds to livestock.
A solution of this problem would help in developing sound land use in the
production of forage and feed crops, would convert a present surplus of stock

Figure 7. Proper
feeds and good
management produce fat beef.
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cattle into fat beef for defense and normal food requirements, and would provide a program of farm management which would maintain and improve soil
fertility.

In 1938-39 feeding experiments tested the use of corn silage, barley, and
cottonseed meal in fattening calves. On these feeds the calves made a daily

gain of 1.9 pounds per head for 150 days, or an average total gain of 280
pounds. On the basis of current prices and feed used the calves produced a
value equivalent to $40 per ton for the cottonseed meal, $25 per ton for the
barley, and $5 per ton for the corn silage. A margin of 75 cents per hundred
weight above feed and marketing expenses was left for labor, interest, and
Each calf left a ton of manure per month in the feedlot to increase the
fertility of the farm.
In 1939-40 ground wheat, vetch and oat hay were used for fattening spring
and fall calves. The results of this test provided $30 a ton for wheat and $10
a ton for hay and still left a profit on the two lots of calves fed. (Figure 7.)
Chemical analyses of the wheat used in these experiments made by the
Agricultural Chemistry Department showed that 100 pounds of wheat contained from 3 to 5 per cent more total nutrients and slightly more protein than
the same amount of No. 2 feed corn or barley.
losses.

Testing ladino clover pasture and grain in fattening calves
In 1939 ladino clover was pastured continuously from May 25 to October
18 by two lots of calves which were fed 3.36 pounds of barley per head per
day. Each acre furnished 423.5 pasture days and the calves made an average
gain per head of 1.76 pounds per day. Each acre of ladino clover furnished
the equivalent in feed value of 9,550 pounds of alfalfa hay.
According to these experiments conducted by the Animal Husbandry
Department the ladino clover-barley fed fat calves graded good to choice when
slaughtered. They dressed out 58 per cent and were considered very desirable
by the meat trade.

Finishing lambs on ladino clover pasture and grain
The Department of Animal Husbandry found that lambs on ladino clover
pasture fed to 1 pound of grain per head per day made an average gain per
head of .38 pound per day. The lambs fattened on this feed shrank 4.2 per cent
in transit to the Portland market and dressed 50.7 per cent.

Wintering beef cows
Wintering beef cows so that they retain reasonable flesh and good vigor
and have sufficient nutrients to produce good calves is one of the important
management problems with which stockinen are concerned. For a number of
years the Union Branch Station has tested various feeds to determine their
respective values for wintering cows. In 1939-40, 50 head of beef cows were
divided into five lots and fed different feeds for a period of 43 days from
December 10 to January 22. Table 4 presents the essential information concerning this experiment.

Fattening beef cattle in Eastern Oregon
The Union Branch Station is endeavoring to develop economic methods of
fattening beef cattle with locally grown forage and grain crops. In 1939, 48
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Table 4. TESTING EFFICIENCY OF DIFFERENT FEsos FOR WINTERING BEEF Cows 1939-40

No.
1
2

3
5

at start

Average
weight
at close

Average
total gain

Pounds
1,156.5

Pounds
1,226.5

Pounds
70.0

Pounds
48.9

$1.59

wheat

1,160.0
1,181.7
1,162.5

1,245.0
1,256.1
1,233.1

85.0
74.4
70.6

59.4
51.9
49.2

2.50
2.12
1.45

5

minerals

1,149.4

1,209.4

60.0

42.0

1.44

head

Feed

10
10

Peavine silage (ad lib
Peavine silage (ad lib.
and 3 pounds ground

10

Alfalfa hay (ad lib.)
Wild hay (ad ib.), and
Wild hay (ad lib), and

10
10

Total feed
cost per
head per

Average
monthly
gain

Average
weight

Num-

Lot ber of

month

Note: Feed prices: Peavine silage, $2.00 per ton. Alfalfa hay, $5.00 per ton.
hay, $4.00 per ton. Wheat, $20.00 per ton.

Wild

steer calves and 24 heifer calves were fed 152 days in six lots with different
feed combinations. The results of thee feeding trials are presented in
Table 5.

"Surplus Wheat Feeding Experiments in Oregon" and "Surplus Wheat
for Fattening Cattle in Eastern Oregon" are presented in Station Circular 137
and Circular of Information 218.
Table 5. FATTENING DABY BEEF IN EASTERN OREGON, Union BRANCH EXPERIMENT STATI0N-1939

(12 Hereford calves per lot)
HElPERS

HElPERS

STEERS

Fed three
chopped

rye,
chopped

times
daily,
barley,
chopped

445.4
727.5
1.86

446.3
727.1
1.85

478.6
786.5
2.05

9.15
6.65

9.42
6.65

9.48
6.65

Barley

alfalfa

Average initial weight,
pounds

Average final weight, pounds
Average daily gain, pounds
Average daily feed:
Hay consumed, pounds
Grain consumed, pounds
Linseed meal consumed,
pounds
Average total feed:

Hay offered, pounds

Hay consumed, pounds
Grain consumed, pounds
Linseed meal consumed,

f barley,

alfalfa

alfalfa

STEERS

STEERS

Fed twice
daily,
barley,

Linseed

alfalfa

chopped

chopped

alfalfa

Barley,
long third
cutting
alfalfa

453.3
761.2

470.0
799.6
2.17

469.6
796.2
2.15

10.08
6.65

11.23

2.03

10.12

6.65

meal,

barley,

-

6.65

.95

1,438.6
1,391.6
1,011.5

1,486.0
1,431.7
1,011.5

1,481.3
1,440.2
1,011.5

1,577.7
1,537.5
1,011.5

1,562.2
1,531.8
1,011.5

1,775.6
1,706.8
1,011.5

144.4

pounds

Initial value
per
6
pound, pee head
Total hay cost, pee head

STEERS

-

$28.95
5.04
9.10

$29.01
5.20

$30.91
5.18

$29.46
5.52

$30.55
5.47

$30.52
6.21.

9.10
9.10
Total grain cost, per head
6.83
9.10
9.10
Total linseed meal cost,
4.33
per head
Total cost cattle and feed,
49.45
45.83
per head
44.08
43.09
41.04
45.1.9
0.057
0.047
Feed cost per pound gain
0.047
0.050
0.043
0.046
Feed Prices: Hay, $7.00 per ton; barley, $18.00 per ton; rye, $12.00 per ton; linseed

meal, $60.00 per ton.
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Baby beef shrinkage and shipping costs
For 12 consecutive years the Union Branch Station has shipped fat baby
beef from Union, Oregon, to the Portland stockyards. A compilation of the
average weight of the calves at Union, the shrinkage in shipment, and the
shipping costs are presented in Table 6. The shipping costs include freight,
yardage, commission, weighing, insurance, feed at stockyards, brand inspection,
and shipper's association tax.

Testing feeding value of peavine silage
A belief had developed among a few Eastern Oregon livestock feeders
that cattle eating peavine silage were affected by a disease that caused them
to stagger and go down. To test the feeding value of peavine silage and deterTable 6.

SUMMARY OF SHRINKAGE AND SHIPPING CosTs FROM UNION TO PORTLAND, OREGON, UNION BRANCH EXPERIMENT STATION

Years

14 years 1927 to 1940

Average weight
at Union

Average shrinkage
pounds Union to
Portland

Shipping cost per
hundredweight

751 pounds

42

56

mine any ill effects its use might have on the cattle fed, the Union Branch
Station obtained 104 tons direct from the viner and conducted the experiments
in 1939-40. The pea vines were obtained through the cooperation of the Umatilla County Agent and hauled by truck approximately 50 miles to the experimental feed yards.
The vines were chopped and stored in a Sisalkraft paper silo, the first silo
of this type to be used in eastern Oregon. The silage was entirely satisfactory
with no spoilage. (Figure 8.)

Five lots (20 Hereford beef cows) were fed all of the silage they would
consume during the winter feeding trial, December 10 to March 10. They
were fed no hay, just silage. These cattle did not develop the reported disease
symptom and all came through the feeding trial in excellent physical condition
and gave birth to normal healthy calves. The cows. getting peavine silage consumed about 60 pounds per day on the average as compared to 30 pounds of
alfalfa hay. The peavine silage had approximately one-half the feeding value
of alfalfa hay.

Figure 8. An in-

expensive paperslat silo was ef-

fective in storing
peavine silage for

winter

feeding

trials at the Union Branch

lion.

Sta-

Figure

9.

Well

fed mother ewes

produce and
maintain vigorous lambs.

Wintering range ewes
One of the perplexing problems of range sheepmen is that of wintering
range ewes so that they come through the cold weather in vigorous condition,
in good strength for normal lambing. For a number of years the Union Branch
Station has conducted feeding trials to determine the most economical feeds for
wintering such ewes. (Table 7.)
Table 7. WiNTERING RANGE EwES-1938-39

Feeding periodDecember 29, 1938, to January 28, 1939-30 days
Lot
No.
1
2
3
4
5
6

7

Nurnber
head
24
24
24
24
24
24
24

Feed

Grain hay
Grain hay and * pound molasses
Grain hay and pound molasses
Alfalfa hay and pound molasses
Alfalfa hay and pound wheat
Alfalfa hay and pound wheat
Alfalfa hay

Average
weight
at start

Average

Average
monthly
gain

Pounds
150.8
149.8
150.0
152.7
149.6
148.8
151.0

Pounds
157.3
156.3
153.5
156.7
156.3
153.3
152.5

Pounds

weight
at close

6.5
6.5

I

3.5
4.0
6.7
4.5
5.0

Feeding ewes with young lambs
To determine most economical and practical ration to feed ewes after
lambing so that the lambs would make rapid gains, the Union Branch Experiment Station conducted feeding trials with ewes having both single and twin
lambs. In these tests the feeding value of third cutting alfalfa hay was compared with the second cutting. The results showed that third cutting alfalfa
made a pound gain in lambs for 1 cent less than did the second cutting alfalfa
hay. A chemical analysis of the hay fed made by the Agricultural Chemistry
Department showed the protein content of the third cutting alfalfa to be 18.27
per cent compared with 11.69 per cent for the second cutting. (Figure 9.)
These experiments also compared the feeding value of wheat, barley, and
oats as supplemental feed with alfalfa hay for ewes with young lambs.
A report of investigations of "Fattening Lambs on Oregon Feedstuffs" is
presented in Station Bulletin 370.

Pasture palatability test with sheep
To learn something of the palatability of grasses and legumes, a test was
conducted at the Union Branch Station in determining sheep preferences for
28
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certain kinds of grasses and legumes. The grass nursery used for this experiment contains 90 species of grasses with 200 strains and 40 species of legumes
with 70 strains.
A wovea wire fence was built around the nursery, water facilities and an
enclosure for coralling the sheep at night were made available Thirty-two

head were grazed on the two acre tract and were observed constantly while
grazing so that the results could be tabulated.

The most palatable legumes were alfalfa, Asiatic Sainfoin, strawberry
clover, Ruby Valley milk vetch, Mortoni milk vetch, and perennial vetch. The
most palatable grasses were chewings and sheep fescue, tall meadow oat grass,
creeping red fescue, and meadow fescue.
The unpalatable grasses were bearded wheatgrass, June wild rye, buffalo
grass, Siberian wild rye, blue grama, switch grass, sand dropseed, alkali sacaton,
and needle grass. All of the other species and strains ranged between these
two extremes in palatability.

Biochemical influence of feeding value of forage crops
Several thousand samples of forage crops, including alfalfa hay, wild hay,
pastures, silage, and range plants, have been analyzed by the Department of
Agricultural Chemistry to determine the nutritive contents affecting feed value.
The results of these tests indicate that many samples of alfalfa have a
low crude protein content, part of which is due to poor hay making practices and
part to the lack of sulphur in the soil. Naturally occurring calcium deficiency
in samples tested is very rare. Phosphorus deficient samples are common. The
results of experiments reporting "Minerals for Farm Animals" are presented in
Station Circular 136.

Testing the feeding value of cull dried prunes
In an effort to find a method of utilizing the several thousand tons of cull
dried prunes and to locate more economical feed for hog production, tests
were made by the Animal Husbandry Department to measure the feeding value
of cull dried prunes.
The results of the experiments indicate that cull dried prunes have a value
for hogs of 50 to 60 per cent of the value of barley or wheat.

The results of experiments dealing with "Feeding Value of Cull Dried
Prunes for Fattening Pigs" are found in Station Circular of Information 220.

Value of cull dried pears as hog feed
Feeding trials made by the Department of Animal Husbandry indicated
that cull dried pears for hogs had a feeding value of approximately 75 per cent
of that of ground wheat. When grain is selling for $20 per ton the cull dried
pears would be worth approximately $16 a ton as hog feed.

Effect of feeding wheat and corn to hogs on the melting
point of lard
Two lots of ten pigs each were fattened on wheat and corn respectively
plus protein supplements. The carcasses were graded for firmness in the
cooler of the packing house and samples of fat were taken for lard tests.
The Animal Husbandry Department found that corn produced softer fat
that had a lower melting point than that produced by the hogs fed wheat, based

on firmness of carcasses, refractive index and consistency as indicated by
penetrometer.

Figure

10.

The

electric brooder
is an inexpensive
way to save pigs.

Lamp-type electric pig brooder
Experiments conducted jointly by the Departments of Animal Husbandry
and Agricultural Engineering have found that properly constructed and handled
pig brooders will save one or more pigs in the average litter at weaning time.
Since simplicity and low cost of construction and operation are essential to
make a pig brooder practical, the lamp-type brooder with the triangular shaped

hover that will fit in the corner of the pen has been found satisfactory. The
results of the research have been published in Station Circular 135. (Figure 10.)

LIVESTOCK DISEASES AND PARASITES
Stiff lambs
Investigations with the stiff lamb disease have been confined to the type of
stiff lamb characterized by calcification of the muscles of the body. Efforts to
find a causative organism have thus far met with failure.

Pulpy kidney disease
Pulpy kidney disease was previously reported by the Veterinary Medicine
Eleven different
strains of the organism responsible for this disease were isolated. All of these
strains were potent toxin producers. (Figure 11.) Results of the use of

Department as 'Sudden Death" in Curry County lambs.

British-made antitoxin gave definitely favorable results but this product is
difficult to obtain because of war conditions. Methods are being developed for
the local production of a potent antitoxin serum that will be effective.

Figure 11.

Diseased lambs decrease income.

)

p'
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Results of the experiments conducted on 'Pulpy Kidney Disease in Oregon Lambs" are reported in Station Bulletin 367 and Circular of Information 217.

Black disease
Further investigations on Black disease were handicapped during the
biennium because the disease did not appear to any extent during that period.
The toxoid that had been obtained for trial use is being carried over for testing
another year when the disease becomes more prevalent.
Results of the investigation thus far conducted on "Black Disease" appear
in Station Bulletin 360. (Figure 12.)

If
Figure

12.

The organism (X2000)(Black Disease) shown in the upper lefthand
corner caused the death of this sheep in 24 hours.

Progressive pneumonia or "lunger" disease
During the biennium the Department of Veterinary Medicine has endeavored to keep a close check on the number of sheep suffering from the so-called
"lunger" disease that were also affected with caseous lymphadenitis.

It was found that approximately 50 per cent of the animals examined
proved to be affected with the caseous lymphadenitis and the Department had
recommended that all "lungers" or "panters" be destroyed as soon as detected.
Work on this project is continuing, and it is hoped that methods of testing for
this infectious disease may be developed.

Diseases of milk goats
A disease of milk goats characterized by the appearance of abscesses on
the neck and shoulders proved to be caused by the organism responsible for
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caseous lymphadenitis.
eastern Oregon.

It is the same disease that appears in sheep in parts of

Fern poisoning in cattle
Efforts to reproduce a disease known as "Fern Poisoning" in cattle by
feeding fern to the cattle met with failure. Over two tons of clipped fern in
all stages of growth were fed the three animals without producing other than
kidney lesions. Meat from one of these animals was unfit for food when
butchered because of odors, probably resulting from the kidney lesions. Losses
from this disease continue. Because of work on many other projects by the
Department of Veterinary Medicine, investigation of the fern poisoning problem
has been discontinued.

Liver fluke in cattle, sheep, and goats
Research on liver fluke previously conducted by the Veterinary Department
on sheep has now been expanded to include cattle. The large number of beef
livers condemned annually because of this parasite creates heavy loss to the
stockman and packer alike.
The Station has found the carbon tetrachloride treatment to be effective in
controlling the disease in sheep. The saving resulting from this treatment is
many thousands of dollars annually.
Although the carbon tetrachloride treatment often cures the liver fluke it is
sometimes fatal to the sheep. Experiments have been underway by the Department of Veterinary Medicine to determine the cause. Previous trials have indicated the possibility of high proteins being responsible. Examination of the

blood of the animals in this experiment failed to disclose any increase in
guanidine content over the blood of animals used as checks. Work is continuing on this project.

Lungworms
Owing to the mildness of the winters in 1939-1940 little opportunity was
offered to work with natural infestations of lungworms. A few lungworm
infestation cases showed up in stunted yearlings but the larvae soon disappeared
when these animals were placed on good second-cutting alfalfa hay Work on
this problem is being continued.

LIVESTOCK GRAZING
Season-long vs. rotated-deferred grazing
At the Squaw Butte-Harney Cooperative Range and Livestock Station,
which is conducted jointly by the United States Grazing Service, Department
of the Interior, and the Oregon Agricultural Experiment Station, investigations
are underway to determine methods of rejuvenating depleted wornout ranges.

Different methods of grazing on a season-long basis and under a plan of
rotated-deferred grazing are designed to determine the carrying capacity of
the range and the effect of grazing on its growth and rehabilitation. In this
experiment the cattle are weighed and counts and measurements are made of
the forage grasses. Work on the project is being continued inasmuch as a
number of years' tests are required to show definite results.

Figure
of
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Deferred grazing
A study of the degree of deferred grazing necessary to rehabilitate ranges
and increase their carrying capacities is underway at the Squaw Butte Branch
Station.

Effect of total protection of range lands vs. proper grazing
upon forage production
Comparison of the results of the rehabilitation of range lands with areas
protected from grazing and those properly grazed is the objective of one of
the research projects at the Squaw Butte Station. The forage inventory taken
at the beginning of the project on each tract will be compared to that taken at
five-year intervals under the program.

Stock water investigations
At the Squaw Butte Station it was found that when cattle must travel as
much as 3i miles to water they will make the trip every other day. Daily
water consumption for cattle varied at the Station from 8 to 11 gallons per head
per day according to the season and temperatures.

The effect on plant growth at f mile distant intervals from the watering
trough is being measured. The measurements show that the plants nearest the
watering troughs have been closely cropped whereas those at a distance beyond
11 mile were grazed but little.

Tests of different water development plans at the Squaw Butte Station
show the "borow" type reservoir in which water from shallow spring runoff is
caught in deep narrow trenches is practical. Several other types of waterhole
development such as "cut-off reservoirs" built in the mouths of small canyons
and 'gravel pit reservoirs" made by excavating down to a gravel stratum hi
old water courses or sinks are under test. (Figure 13.)

Logged-off land livestock grazing
With harvesting of the timber approximately 3,000,000 acres of logged-off
land in western Oregon presents a serious land use problem. Much of this land
will grow back into timber and some will be converted into productive agricultural use for livestock grazing. To develop sound methods of seeding and
utilizing such lands for livestock grazing permanently, or in the interim between
logging and reforestation, the Experiment Station, cooperating with Clatsop
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County and the State Forest Service, is conducting research on 700 acres of
typical cut-over land in Clatsop County.
The logged-off land has been artificially seeded to many different kinds of
sod-forming grasses and grazed with both sheep and cattle for four consecutive

Despite heavy pasturing the grass stands have improved due to the
spreading of the sod-forming types such as chewings fescue and bentgrasses.
Tall fescue, Akarara, a strain of New Zealand orchard grass, and creeping red
fescue are newer grasses that seem to be particularly adapted to these cut-over
years.

land conditions.

On the basis of the experiments thus far conducted the livestock carrying
capacity of these cut-over range lands when seeded to the better grasses has
been at the rate of one cow and one calf to each five acres for nine months or
one ewe and lamb on one acre for ten months. (Figure 14.) Calves born in
April on this land have averaged 425 pounds at weaning time, November 1. The
average winter feeding period has been from 90 to 120 days, an average of one
ton of hay or its equivalent being required for wintering one mature cow under
dry lot conditions.

The combination use of both cattle and sheep in rotation has shown definite advantages in the control of many weed and brush species. (Figure 15.)

Figure 15. Selected sod-forming

grasses seeded on

cut-over lands
'provide economic
livestock grazing.
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HONEY BEE PRODUCTION AND MANAGEMENT
Investigation of honey producing plants
Nectar and pollen producing plants in eastern Oregon were studied by
the Department of Entomology to determine the distribution and relative importance of the major and minor plants in honey production. The nectar concentrations, available pollen, and pollen storage were given special attention.
The information collected in the process of summarization and a bulletin reporting the results will be issued.

Economic aspects of the bee and honey industry in Oregon
The Department of Farm Management collected information on 180
apiaries in the state in a two-year investigation and has published the results in
Circulars of Information 83 and 100 and in Station Bulletin 362.

TREE FRUIT PRODUCTION, PROCESSING, AND
MARKETING
How to produce high quality tree fruits (apples, pears, prunes, peaches,
etc.) at a low cost, involving the control of diseases and pests, and the maintenance of soil fertility; and how to handle, store, process, and market these
crops are problems of vital concern to the fruit growers of this state. From
these crops in 1939 farmers received more than $10,000,000 yet $2,000,000 were
estimated lost to farmers due to unsolved problems affecting the industry.

It would be difficult to estimate the savings to the fruit industry resulting
from investigations that have been carried on in recent years. There is much
evidence to point to the fact that there would be no commercial apple or pear
crop without the control of codling moth and some of the other insects and
diseases attacking these crops. A few examples of specific results of research
are cited below:
Discovery of a successful method of removing spray residue-from fruit
was made.

Methods of controlling the codling moth under Oregon conditions were
worked out.

A solution of the perennial canker problem was developed by determining methods of controlling woolly aphis.
Methods of controlling fire blight of pears were developed.

The development of a practical method of brining cherries for the

maraschino trade was worked out.
Methods of controlling filbert moth were devised.
The cherry fruit fly problem was controlled.
Improved methods of processing tree fruits have been devised.
Five new commercially important prune products have been developed.
Improved methods of ripening, storing, and handling Bosc pears were
worked out.

Gases in relation to the handling of fruit
A chemical method has been developed by the Horticulture Department for

the quantitative and qualitative determination of ethylene gas produced by
fruits and other products. By the use of this method it is possible to determine
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not only the ethylene emanated by fruits but also the amounts present in fruit
tissue.

It has been shown that ethylene definitely accelerates the rate of

chemical reactions associated with the ripening of fruits.

Sterility in Bartlett pears
Early drop of Bartlett pears in the Willamette Valley has caused serious
losses. It has been found that this drop is due to lack of proper cross-pollination. From many pollinizers tried, the variety White Doyenne (fall butter)

has given the best results. Studies of bee activity have shown that they will
pollinate pear trees provided there are large numbers of honey bees present.

Pear handling and storage
In the pear handling and storage problems various new fungicides have
been tried by the Horticulture Department in connection with the fruit washing
process. Promising leads have been obtained but recommendations cannot yet
be made.

Chemicals for the prevention of fruit drop
Experiments conducted by the Department of Horticulture indicate that
Napthalene-Acetic acid applied as a spray is effective in preventing drop in
apples and pears over a period of 12 days at harvest time. The effect of this
treatment on the trees themselves, however, has not as yet been determined.

Tree fruit spray investigations
The Department of Agricultural Chemistry has made investigations of
several new organic insecticides recently developed as possible substitutes for
the arsenicals. To determine the compatibility of these compounds with other
commonly used sprays, decomposition from the effects of light, air and moisture,

and the amount that adheres after treatment with spreaders and stickers, the
spray mixtures were applied to glass plates and exposed in a humidity oven.
Analyses were made at intervals for the active ingredients obtained during the
period extending from a few days to two months time.

Spray residue investigations
The Department of Agricultural Chemistry has continued its investigations

of spray residue left on the fruit incident to spraying for control of different
insects and diseases. It is essential that a fund of information be built up to
permit adequate washing of the fruit for commercial consumption and to keep
abreast dl changing conditions.

Control of prune thrips
The Department of Entomology has shown that when weather conditions
are favorable commercial control of prune thrips can be obtained with one or
two properly timed applications of either nicotine sulphate combined with oil or
Figure
losses
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nicotine sulphate combined with lime sulphur. These experiments will aid in

reducing the losses of large quantities of the prune crop due to the thrip.
Losses in the past in some orchards have ranged from a small percentage to
the destruction of the entire crop.

(Figure 16.)

Substitutes for lead arsenate in controlling pests and diseases
The Departments of Entomology, Agricultural Chemistry, Plant Pathology,
and the Hood River and Southern Oregon Branch Stations are testing under a
wide range of conditions different spray and dusting compounds to find desirable
substitutes for lead arsenate in the control of diseases and insect pests attacking
fruit crops.

Control of cherry fruit fly
The losses to the growers and packers of cherries may be greatly reduced
by the discovery by the Department of Entomology of methods of applying
lead arsenate sprays to control the cherry fruit fly. Several other spray compounds and dusts also gave excellent results. The Department found that the
cherry fruit fly emergence cage is the most reliable method of timing sprays.

I

Figure 17. Prune fruit pudding, a new experimentally developed product, is capable of

utilizing a large volume of the prune crop.

Prune handling and byproduct manufacture
In the previous biennium the Department of Food Industries developed thc
following four new prune products:
Prune fruit pudding.
Dry pack with high moisture content.
Prune breakfast food.
Candied dried prunes, prepared and ready to eat.
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During the current biennium experiments are being conducted on the possible nonfood uses of Italian prunes. The prune pit has been found to yield
an oil which may prove profitable in the arts, while the shell produces a clarif ying agent for sugar and refined oils. (Figure 17.)

Certain factors affecting the stability of erythrosine dye
in cherry tissue
Experiments in dyeing Maraschino-type cherries for fruit salads have
shown that regardless of any particular treatment, the cherries should be heated

or boiled gently in a neutral or slightly alkaline solution for a short time,

rinsed thoroughly, and then covered with an acidified solution. This procedure
washes all particles of dye from the outer surface of the cherries and reduces
'bleeding" to a minimum. Aluminum, and ferric and ferrous iron compounds
aid in producing a cherry that is practically "nonbleeding." Iron, however,
changes the bright pink color of Erythrosine to a purple color. This purple
color slowly returns to a normal pink in the presence of organic acids such as
citric, or when the cherries are packed with fruits such as Bartlett pears.

Stoney pit of pear
The Department of Plant Pathology has investigated the histology and
morphology of diseased fruit and bark lesions from trees affected with stoney

pit of pear.

Work is now in progress to attempt control of the disease in

nursery stock through heat treatments. Preliminary to actual experiments 600
nursery seedlings were budded or grafted with diseased scions.

The Hood River Branch Experiment Station, in cooperation with the
United States Bureau of Plant Industry, and under the leadership of the
Bureau's representative proved the virus nature of the disease through grafting
experiments and published the results.
The Southern Oregon Branch Experiment Station has found this disease
to be prevalent in the Medford area and has tested many plots with different
types of sprays and spray combinations. (Figure 18.)

Virus or virus-like diseases of orchard trees
For several years the Department of Plant Pathology has been locating
and observing orchard trees that have a distinct type of leaf mottling and
11igure 18. The stony pit disease has ruined the marketability of these pears.
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The Department has found 14 types of symptoms in sweet, sour,
and flowering cherries, four in Italian prunes, four in peaches, and two in
apricots. The causes of these conditions are unknown. Experimental work
chlorosis.

is in progress to diagnose the condition and to develop control remedies.

Cherry bud blight
The bud blight of sour cherries in Oregon is not a bacterial or fungous
disease according to the results obtained by the Department of Plant Pathology
in a three-year investigation. The department pathologists believe the trouble
may be physiological and may be related to pruning and high fertility, cover
cropping, or a high water table.

Leaf spot of cherries
During 1939 the Department of Plant Pathology tested 80 spray combinations for the control of leaf spot of cherries and in 1940 tested 117 combinations. It was found that the weather conditions definitely affect the extent of
injury to the plants sprayed. Good control was obtained from both copper and
sulphur but with various degrees of safety from injury depending on weather
conditions. Lime sulphur applications resulted in good control both years.

Brown rot of cherries
In the spring of 1940 the Department of Plant Pathology undertook experiments to control brown rot, blossom blight, and fruit rot on cherries by
dusts instead of liquid sprays. Since the work was not completed during the
biennium it is being continued.

Relation of pruning practices to pear production under
differential soil moisture treatments
Work on this project has been underway for several years by the Medford
Branch Experiment Station. During the first several years the heavier pruning
seemed to be more beneficial in the production of fruit than the lighter pruning,
but during the last few years the lighter pruning has given better results. The
pruning plots receive three different irrigation practices (heavy, moderate, and
very light). It was thought that heavy pruning might be more beneficial with

light irrigation than with heavy irrigation because of the reduction of the
amount of top in relation to the amount of roots.

Since the work is not com-

pleted final conclusions cannot be drawn.

Relation of soil moisture availability during bloom period to set of
Anjou pears
This project conducted by the Medford Branch Experiment Station in the
heart of a pear producing irrigated district requires several years for completion. Progress is being made and the work is continuing. (Figure 19.)

Pear scab control
The control of pear scab that causes heavy losses to pear growers in the
Medford area has been developed by the Southern Oregon Branch Station but
treatment in most varieties causes a russeting of the fruit. Work on this investigation is continuing in an effort to develop practical means of preventing
the russeting condition.
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Pear storage rot
The Department of Horticulture and the Southern Oregon Branch Station
are jointly conducting investigations on methods of controlling pear storage
rot. Sprays have been applied in the field, fungicides in the pear washing
solutions, but most of them have been of little or no value. One fungicide in
preliminary tests has given promising results and the investigations are being
continued.

Developing blight resistant pear rootstocks
The blight resistant pear rootstocks previously developed by the Southern
Oregon Branch Station continue to show high resistance to the blight disease.

Figure 19.

Bloom and moisture required to produce winter Anjou quality pears.

Developing improved pear varieties
The pear breeding work at the Southern Oregon Branch Station is making
progress and may result in the development of an improved variety. Investigational work is continuing.

Rust mite on pears
Investigations made by the Southern Oregon Branch Station show that the

addition of summer oil to lead arsenate in the first cover spray for codling
moth will give satisfactory results. Work is being continued on this problem.

BRAMBLE AND SMALL FRUIT PRODUCTION,
PROCESSING, AND MARKETING
A large number of farmers are producing small fruits in Oregon having
an annual cash value of about $7,217,000. The comparatively large production
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of strawberries, red and black raspberries, loganberries, Youngberries, Boysenberries, cranberries, blackberries, grapes, and gooseberries involves the combating of many different diseases and insects, the maintenance of soil fertility and

irrigation, and the processing and marketing of these fruits to provide and
maintain present production needed for defense and domestic consumption.
Several departments of the Experiment Station are conducting investigations on
many of the problems confronting the growers. Examples of certain specific

results of research thus far conducted with small fruit problems are listed
below:

The extensive breeding and selection program conducted cooperatively
with the United States Bureau of Plant Industry has produced many
new varieties and improved strains of strawberry and bramble fruits.
Improved methods of processing (quick freezing, canning, preserving,
barreling) to extend utilization of Oregon small fruits have been
achieved.

Many diseases and pests attacking Oregon's small fruit crops have been
controlled.

The economic advantages of irrigation of small fruits has been demonstrated.

Crinkle disease of strawberries
The Ettersberg No. 121, a variety of commercial importance, has been
seriously affected by the crinkle virus disease. The Department of Plant
Pathology has selected three generations of plants in an attempt to obtain
disease free stock of this important canning variety. Different weed crops have
been tested as carriers of the crinkle disease, several of which (Lambs Quarter,
Pig Weed, and Old-Man-Of-Spring) have given negative results. (Figure 20.)

Red stele disease of strawberries
This has been found to be a virus disease caused by a species of PhylophIhora. It is essentially a water mold attacking the roots of strawberries in wet
Figure 20.

Testing methods of controlling strawberry diseases a!so requires construction and testing of machines for applying lethal dusts.
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It is most severe in heavy types of soil. The Department of Plant
Pathology is investigating the causal organism and methods of obtaining disease-free runner plants from mother plants having the disease.
weather.

Strawberry stunt virus disease
This is a new virus disease which the Department of Plant Pathology has
found to be transmitted both by aphids and by grafting.

Crown degeneration of Cuthbert raspberries
A disease of Cuthbert raspberry prevalent in most raspberry-growing districts in Oregon causes the gradual death of plants. It attacks old and young
plantings. The feeder rootlets are infected by a phycomycetous fungus, which
doubtless is an endotrophic mycorrhizal form during part of its life history.
The fungus does not occur in plantings that show no disease. It has resisted
attempts to isolate it in culture. Sterilized, diseased soil yielded 116 per cent
more growth than nontreated, diseased soil. Such eradicants as ammonium
sulphate and ammoninum phosphate in excessive amounts have yielded much
more growth in diseased soil than the complete nutrients of recommended
strength in greenhouse tests and preliminary field tests. Field tests along this
line in larger plots are planned and experiments to test the effect of crop rotation on the disease are underway.

Stamen blight of blackberry
This is a disease that infects from 15 to 70 per cent of the flowers of
blackberries in some years. Numerous methods are being tested in an effort to
develop control of this disease.

Dwarf disease
The dwarf disease known heretofore to affect loganberry plants only has
been transmitted to youngberries by grafting. The Department of Plant
Pathology is testing different methods of control.

Verticillium wilt of red raspberries
Field tests on the susceptibility or resistance of 118 varieties and hybrids
of red raspberries have been conducted by the Department of Plant Pathology
during the biennium. This work is being continued.

Cause of cane fruit malnutrition
Heavy losses have been experienced from winter culling of cane fruit

plantings in some of the districts. Soil nutritional deficiency symptoms have
appeared in some of the areas. Sixty plots of cane fruits have been under test
by the Soils Department under three or four soil types in several districts in an
effort to determine possible soil deficiencies that may cause the trouble. Check
plots are compared with plots receiving various amounts of fertilizers and minor
elements and the results in growth of plants and production are measured.

Training and pruning youngberry plants
For several years the Department of Horticulture has conducted research
on methods of training and pruning youngberry plants in an effort to determine

r

Figure 21. The new Cascade black-

berry resulting from a cross be-

tween Zilenski blackberry and loganberry produces quality fruit.

which method produces the most suitable condition for quality and quantity
production of this crop. This pro3ect was closed in 1939 and the bulletin presenting results is in preparation.

Training and pruning red raspberry plants
The Department of Horticulture in 1939 completed its investigation of
economic methods of training and pruning red raspberry plants designed to
determine which methOd produces the largest crop of quality fruit at the lowest
cost. The results have been tabulated and are being prepared in bulletin form
for publication.

Variety trials and pruning of grapes
Over 150 new varieties of grapes are under test by the Department of
Horticulture to determine which varieties are most suited to Willamette Valley
growing conditions. It is believed that some variety may be found that will
replace or improve the common varieties now in use. It is believed by the
investigators that this crop has a good future if more suitable varieties could
be found.

Small fruit breeding and varietal trials
The Department of Horticulture, in cooperation with the United States
Bureau of Plant Industry, has under test thousands of seedlings of small fruits
in an effort to find superior strains for canning, preserving, freezing, barrelling,
or for fresh fruit purposes. To date more than 140,000 strawberry seedlings
and several thousand crosses of bramble fruits have been under investigation.
From these, several hundred selections have been made and are now undergoing further tests. Two new varieties of blackberries; namely, "Cascade" and
"Pacific" were introduced and named in 1940. In the past few years several
new varieties of strawberries have been introduced. (Figure 21.)
The Red Soils Experimental Area is testing 18 selections of strawberries,
19 selections of red raspberries, and numerous selections of other small fruits
to determine their characters and production abilities on the red soils of the
Willamette Valley.

The Astor Branch Station is testing many selections of small fruits to

determine growth habits and production possibilities under coast conditions.

The Umatilla and Harney Branch Stations are testing hardy types of
small fruits to determine winter hardiness, growth, and production possibilities
for family use.
43
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Insect vectors of virus diseases
The Department of Entomology has made collections of aphids on strawberries and related plants to determine the vectors of the virus diseases on these
plants. Work on this project is continuing.

Strawberry crown borer or crown moth
In cooperation with the United States Bureau of Plant Industry the Department of Entomology is conducting experiments leading to the control of
the strawberry crown borer. The representative of the Federal Bureau published a technical article entitled "Affect of Leaf Removal and Crown Covering on the Strawberry Plant" in the American Society of Horticultural Science.
The recommendations for the control of the strawberry crown borer, as developed by the Department of Entomology, were published in Station Bulletin 357.
(Figure 22.)

Cane fruit insects
Approximately 30 cane fruit plantings have been kept under observation
during the biennium by the Department of Entomology in which periodic
examinations were made to determine what insect pests were present and what
damage each was doing. Many different sprays and dusts have been tried in
an effort to control root borers, root weevils, cane borers, tree crickets, white
grubs, cutworms, aphids, and crown moths found on these plantings. The investigations are continuing on these problems.

The use of dextrose in processing small fruits
The Department of Food Industries is conducting extensive tests in the
use of dextrose in canning, freezing, and preserving different kinds of small

Pigure 22. LeftNormal strawberry plant and one killed by
crown moth larvae. RightTypical injury caused by large
crown moth larvae.

r
1

Figure 23. Technicians examining and scoring quality
of small fruits processed by
different methods.

fruits. Methods of application, amounts to be used, and measuring the results
are included in the investigational program. (Figure 23.)

FIELD, FORAGE, AND SEED CROPS
Oregon's $34,000,000 field, forage, and seed crop production is faced with
innumerable problems of disease and pest control, soil fertility, varietal testing,
crop rotations, seed selection, harvesting and marketing. Despite the results
of research thus far conducted that have produced wealth and stopped losses
estimated at $5,000,000 annually, losses to growers due to unsolved problems
affecting the industry are estimated to exceed $4,000,000 each year. Examples
of some of the accomplishments of research to date are as follows:
Many new varieties of cereal, forage, and seed crops have been introduced, improved, and developed and have replaced most of the varieties
formerly grown in both eastern and western Oregon.
The new Oregon small seed industry valued at $5,000,000 annually has
been developed on the basis of research of the Experiment Station conducted cooperatively with the United States Bureau of Plant Industry.
Tillage practices developed by the Sherman Branch Station increased
the yield of wheat several bushels per acre.
Many substitute crops for wheat production have been tested and adapted
to local conditions. Peas in eastern Oregon and sugar beet seed in
western Oregon are striking examples.
The different kinds of smuts attacking Oregon cereals have been identifled and methods of reducing smut damage have been determined.
Economic crop rotations have been devised.
Cultural methods to control the flax worm have been developed.
45
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Crested wheatgrass, which now occupies large acreages formerly producing wheat and other acreages for grazing and seed purposes, was
first introduced at the Sherman Branch Station.
Control of the hop red spider is now possible.
Methods of controlling potato flea beetle have been worked out.
Losses from aphids attacking field peas may now be greatly reduced.
Several of the noxious weeds, including morning glory and Canadian
thistle, may now be economically controlled on a field basis.

CEREALS

The introduction and development of superior grain varieties
Continued emphasis has been placed on investigations designed to improve
grain varieties by introducing or developing disease resistant higher yielding
sorts, which can be produced at lower costs. These investigations are underway at several of the branch stations and the central station under a wide range
of climatic, altitude, moisture, and growing conditions. Much of this work is
being carried on in cooperation with the Division of Cereal Crops and Diseases,
United States Department of Agriculture, particularly at the central station and
the Pendleton and Sherman branch stations.
As a result of the experiments conducted in recent years practically all of
the crops formerly grown have been replaced by improved and superior varieties
that have been introduced or developed. (Figure 24.)

Tillage experiments in cereal production
Tillage experiments have been continued at the Sherman Branch Station
with results that show moderate cultivation of summer fallow is preferable to
the intense cultivation practiced in earlier years, particularly in the drier seasons. This moderate cultivation decreases cost of that practice and correspondingly the cost of production. The results emphasize the value of early
spring plowing over late spring plowing for fallow. New tillage practices are
being developed in an effort to leave considerable of the straw on the surface
to prevent soil erosion.

Figure 24. Air view of a section of the plots at the Sherman Branch Experiment Station where many new and improved varieties of cereal crops have been developed.
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Testing crops as substitutes for cereals
The Sherman Branch Station is continuing testing new crops which show
promise as substitutes for wheat production. Such crops as safflower, seed
flax, mustard, and soy beans are under test.

Determining cereal varieties adapted to growing conditions
Because of the wide range of conditions in Oregon, where cereals are
grown ranging from sea level to a mile above, rainfall from 10 inches to 100
inches, and with growing seasons in some parts twice as long as in others, it is
essential to test different varieties of crops in a number of places, particularly
at branch experiment stations established for that purpose.
The Union Branch Station has had under test for a number of years many
different varieties of winter and spring wheats, oats, and barley to determine
the varieties best adapted to local conditions for cash and seed crop purposes.
Likewise the Sherman, Pendleton, and Harney Branch Stations are testing
hundreds of varieties that are best suited to the peculiar conditions in the several districts where they are to be grown. This is not a duplication of experimental work because it has been found that varieties adapted to one of these
sections is of no value in another.

Soil conserving summer fallow
The Sherman and Pendleton Branch Stations cooperating with the United
States Soil Conservation Service are conducting investigations designed to determine and develop methods of utilizing straw to reduce soil erosion and to
increase soil fertility. Cooperative tests are underway where the straw is com-

pletely plowed under, where the straw is left on the surface, and where the
straw is mixed through the plowed layer. The moisture and nitrate content of
the soil is measured and different types of equipment capable of handling the
heavy straw yields are being designed and tested.

Cereal breeding
The Pendleton and Sherman Branch Stations, cooperating with the United

States Bureau of Plant Industry, are conducting a cereal breeding project
designed to develop new varieties of winter and spring wheat, winter and
spring barley, spring oats, winter rye and flax. Hundreds of crosses are tested
each year in row and plot trials. Those showing promise are increased and
subjected to further testing and finally tested on a field basis in different areas
and under different soil conditions. From these tests extending over a period of
years several new varieties yielding several bushels per acre more than former
varieties have been established.

Testing hybrid corn
The central station in cooperation with the United States Bureau of Plant
Industry is conducting extensive investigations in testing and developing hybrid
corn. Outstanding progress is being made in this investigation and results of
some of the tests are reported in Circulars of Information 199 and 241.
The Southern Oregon Branch Station has tested many varieties in an effort
to find one that can be economically produced under Southern Oregon soil and
climatic conditions.
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Cereal diseases
The Department of Plant Pathology, in cooperation with the United States

Department of Plant Industry, has conducted research on foot rots and root
rots of small grains in Oregon, also on leaf reddening of oats in this state. The
work was done principally by a representative of the Bureau stationed in Oregon and the results are reported in Circulars of Information 207 and 208.

Investigation of cereal smut problems
The United States Bureau of Plant Industry, cooperating with the Department of Plant Pathology, has conducted investigations in determining the spread
and distribution of smut in cereal crops. The influence of spore load, date of

seeding, soil-borne spores, length of storage period of treated grain on the
effectiveness of seed treatments have been investigated. The results of these
investigations are reported in Station Bulletin 363.

The Sherman Branch Experiment Station has introduced such disease

resistant varieties as Rex, Oro, and Rio. These, together with the development
of new improved methods of treating wheat for smut, resulted in reducing the
amount of "smutty" grain at the Pacific inspection points from 23 per cent in
1932 to 5 per cent in 1939.

Investigation of dry farming practices in Oregon wheat belt
An investigation has been made jointly by the Department of Farm Management and the Federal Soil Conservation Service cooperating to determine
the most desirable practices of wheat production and farm management for
maximum economy. In this investigation 99 farms were surveyed, the records
computed and reported in Station Bulletin 373.

FORAGE
Livestock production in Oregon is dependent on the production of large
quantities of suitable grass and legume forage plants. Meat for war needs and
for domestic use is dependent on the livestock produced from forage crops.
Oregon's climatic and soil conditions are favorable to forage production. Many
problems involving seed selection, soil preparation, soil fertility, irrigation,
diseases and insects, harvesting and storage problems confront the producers
of forage crops. The central station and most of the branch stations are conducting experiments in an effort to solve the most pressing forage problems in
the different districts of the state.

Forage tests cooperative with Federal government effective
Several thousand different varieties and strains of forage grasses are under
test in the forage experiments jointly conducted by the United States Bureau
of Plant Industry and the Oregon Experiment Station. The Federal Bureau
has assigned a Federal agronomist to Oregon in charge of the joint FederalState forage project.
During the years of this cooperation outstanding progress has been made
and many new varieties of grasses and legumes suitable to the Northwest
region have been introduced and established. Examples of such introduced and
established grasses are alta fescue, creeping red fescue, chewings fescue, nonshattering tall meadow oat grass, and improved type of meadow fox-tail.
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Some of the Legumes that have been introduced, tested, and established in
this area by these joint experiments are Hungarian vetch, Austrian winter peas,
Willamette vetch, orestan alfalfa, subterranian clover, ladino clover, lotis
major, lotis corniculatus, Willamette sweet clover, smooth vetch, and zigzag
clover.

Testing forage crops on red soils
The Red Soil Experimental Area has under test many varieties of legume
forage crops for the dual purpose of determining those best adapted for that
type of soil and for building soil fertility on lands where continuous farming
for many years has depleted the fertility. The investigations include testing
inoculation of seed, the use of limestone in obtaining stands, methods of
tillage, and the use of legume forage crops in rotations.
The Red Soil Experimental Area maintains an extensive grass and legume
nursery where many varieties of these plants are under test to determine those
best adapted to wornout red hill soils. Each year the growth and yield is

Fairway crested wheatgrass and alfalfa seeded together at the Union Branch
Station produced heavy yield of quality hay and controlled cheat" grass.

Figure 25.

measured and the results recorded. Those plants that show promise are retained and those that do not are discarded. This work is conducted in cooperation with the United States Bureau of Plant Industry.
Pasture grass trials on an acreage basis, including chewings fescue, tall
fescue, creeping red fescue, English rye, orchard and highland bentgrass, are
under test on the Red Soils Experimental Area.

Alfalfa varietal trials
The central station, in cooperation with the United States Bureau of Plant
Industry and the Umatilla, Union, Harney, and Southern Oregon Branch Sta-
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tionseach of which has different climatic, altitude, and growing conditions
is testing many varieties and strains of alfalfa to determine which of the
varieties is most suitable for economic production in the respective areas.

Grass and alfalfa forage combinations
One of the problems in raising alfalfa in eastern Oregon is that of eliminating "cheat" grass from the alfalfa plantings. A common practice is to
spring tooth the alfalfa, which is an expensive operation. While this thins out
the "cheat" it tends also to injure the alfalfa roots, thereby reducing the num-

ber of alfalfa plants. The Union Branch Station has shown that Fairway

crested wheat and tall meadow oat grass, when seeded with alfalfa, are effective
in keeping out the "cheat" grass. (Figure 25.)

Testing forage grasses at Union Branch Station
The Union Branch Experiment Station, cooperating with the Soil Conser-

vation Service, maintains an extensive nursery of many different grasses to
determine which grasses are most suitable for forage, seed, and for soil
conservation.

These grasses are also tested for palatability in actual feeding trials. This
test has shown which of the grasses are most palatable and which the livestock

do not care for. These tests will result in the selection of adapted grasses
capable of making good growth, maintaining and conserving soil fertility, preventing soil erosion, and furnishing palatable livestock feed.

Alfalfa weevil
The Southern Oregon Branch Station, cooperating with the United States
Bureau of Plant Industry and the Federal Bureau of Entomology and Plant
Quarantine, is conducting tests to determine methods of controlling the alfalfa

Twenty-four varieties and strains of alfalfa are being tested and
checked in an effort to find resistant varieties or varieties that will produce
good forage production in the presence of the weevil. Through the United
States Bureau of Entomology and Plant Quarantine a parasite of the alfalfa
weevil.

weevil was introduced. Effects of this parasite in decreasing weevil population
are apparent.

'4t.

Figure 26. A practical method of
harvesting sugar

beet seed with a

corn binder being
demonstrated by
the Experiment
Station.

Figure 27. Strawberry clover under test for seed production to develop a cash crop for
the Harney area, Harney Branch Station.

Effect on nodule bacteria of mixing ceresan-treated oats
with inoculated vetch
Tests conducted by the Bacteriology Department show that oats treated
with ceresan and mixed with inoculated vetch seed will destroy the nodule
bacteria on the inoculated vetch under certain conditions. The Department
recommends the following procedure to prevent killing of useful nodule bacteria when inoculated vetch is sown with ceresan-treated oats:
The treated oats should be exposed to the air in a thin layer for at
least two days following treatment.
The inoculated vetch should not be mixed with the oats until seeding operations start. Toxicity of the ceresan on the oats is dissipated to a considerable extent on exposure to air.

Determining crested wheatgrass production practices
on wheat farms in eastern Oregon
The Department of Farm Management and the Federal Soil Conservation
Service jointly surveyed 119 farms in four eastern Oregon counties to determine improved practices in establishing crested wheatgrass on wheat farms and

Figure 28. A practical machine devised,
adjusted, and adapted

by

the

Experi-

ment Station was effective in conducting

the war against the
pea aphid.
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the effect on farm economy resulting from such practices. The results of the
investigation were published in Circular of Information 203.

SEED CROPS
Oregon's $5,000,000 annual seed crop created in the past few years from
the introduction, testing, and development of vetches, peas, clovers, grasses,
vegetables, and alfalfa production for seed by the United States Bureau of
Plant Industry and the Oregon Station collaborating, required constant vigilance and research in disease and pest control, production methods, varietal
testing, harvesting, and marketing.

Introducing, testing, and developing superior grass
and legume seed strains
The United States Bureau of Plant Industry, collaborating with the Oregon
Station, has tested thousands of plant selections gathered from many foreign
and domestic sources to determine their possibilities for economic seed production under western Oregon conditions. From these selections and trials several
improved strains have been developed and several types of peas, vetch, clover,
and grasses have been established. The 227,000 acres devoted to specialty for-

age and vegetable seed crops in Oregon in 1939, compared with only a few

Hundreds of experimental plots were required to test different methods of
controlling the pea aphid. Each staked area represents a plot undergoing special

Figure 29.

treatment.

hundred acres 15 years prior to that date, may be traced largely to these tests
and to the acceptance by the farmers of the recommendations of the Federal
and State research and extension divisions.
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Sugar beet seed production
In 1936 the Southern Oregon Branch Station produced the first sugar beet
seed experimentally grown in this state. Since that time that station working
with the Central Station has tested dates and methods of planting, spacing, irrigating and harvesting. It has also tested different varieties and the effect of
fertilizers on seed production. (Figure 26.)

Figure 30. The tender growing tips of the pea plant would be unable to resist the
attacking horde of pea aphids without the use of experimentally developed control
methods.
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Testing seed production in high altitude plateau area
The Harney Branch Station is conducting tests of grasses, legumes, and
flax for seed production in an effort to develop a suitable cash crop for the
short growing seasons in the high plateau area of central Oregon. (Figure 27.)

Grass and legume seed trials at the Union Station
The Union Station has under test many varieties of grasses such as
meadow fescue, Fairway, crested wheat brome, orchard and tall meadow oat, to
determine which varieties are adapted for economic commercial seed production. These grasses are also tested with different fertilizers to ascertain the
effect on yield.

Cover crop seed production releases nitrates for munitions
Oregon cover crop seed used in the southern states for cover crop production in substitution of commercial fertilizers

relieves a large tonnage of

nitrates for munitions and other purposes. It is estimated that one acre of
Oregon-grown seed utilized in this way will release approximately one ton of
nitrate fertilizers in the South. The Oregon Station, cooperating with, the
United States Bureau of Plant Industry, has for years conducted investigations
on many different cover crop seed problems, the results of which form the
basis of the large Oregon seed industry that has developed.

Pea aphid control
A practical method of controlling aphids that attack Oregon grown pea
crops used for human food, seed, and forage has been worked out by the
Department of Entomology. A power duster having a new type hood that
forces a rotenone-oil dust at two sides of the plants was developed in obtaining
control. (Figure 28.)
In conducting these experiments hundreds of plots in fields in the major
pea producing areas of the state on both canning and field pea varieties were
used to test numerous insecticides and dusts. (Figure 29.)
The practical solution of the pea aphid problem is particularly important at

this time as it provides a large volume of canned and frozen peas for war
foods and a large volume of field pea seed for cover cropping in the southern
states. The results of the investigation on this problem are contained in Experiment Station Bulletin 389.

(Figure 30.)

HOPS
Oregon's $4,000,000 hop production is faced with many problems of disease

and pest control, cultivation, pruning, irrigation, processing, and marketing.
Longtime experiments are required to develop efficient production practices.
Through a legislative appropriation several problems have been investigated
in which it has been found that irrigation increases yield 25 per cent, nitrogen
and phosphorus fertilizers increase yield and quality, deep cultivation reduced
yields, hop plants were weakened and yields reduced by cutting vines immediately after harvest. Other agronomic tests dealing with cover cropping are
under way. The results of parts of the investigation are reported in Station
Circular of Information 239.
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Hop drying
The Departments of Agricultural Chemistry and Agricultural Engineering
are cooperating in the drying of hops at different temperatures to determine
practical methods of processing that will insure a quality product. Chemical
analyses to determine the lupelin and resin contents of the hops dried under
different conditions are made, as these elements materially affect the quality of
the product.

LABOR PROGRAM FOR A 20 ACRE FIELD OF HOPS
HOURS
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AdjustIng the labor program to handle peak loads meets a serious farm
management problem.

Figure 32.
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The

colored

cloud in the back-

ground is the lethal dust pouring
from the experimentally devel-

oped machine in
the foreground in
the successful at-

tack on hop red
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Developing practical hop grades
The hop is one of the few, if not the only, major crop without adequate
grades and standards. The Departments of Agricultural Chemistry and Farm
Crops, in cooperation with the Agricultural Research Foundation, are investigating the physical and chemical elements involved in establishing grades.
Methods of sampling baled hops are also being worked out.

Cost of producing hops
The Department of Farm Management has investigated the cost of producing hops and made detailed cost analyses of each major element involved in
hop production. The results of this investigation were published in Station
Bulletin 364. (Figure 31.)

Hop pests
The Department of Entomology has worked out practical methods for
controlling red spider, which in the past has caused serious losses in hop production. A practical machine for applying the dust so as to reach the under
surface of 95 per cent of the leaves has been developed by the Department of
Agricultural Engineering cooperating with the Entomology Department. Sta-

tion Circular of Information 237 reporting the results has been published.
(Figure 32.)

Downy mildew control of hops
The United States Bureau of Plant Industry, Division of Drug and Related Plants, cooperating with the Station Department of Plant Pathology, is
conducting investigations dealing with the control of downy mildew of hops.
Many spray and dust combinations have been tested and results have been
measured. Station Circular 236 reports part of the findings. This problem is
only partly solved.

CROP ROTATIONS
Crop rotations are being tested at several of the branch stations under
conditions having a wide difference as to altitude, rainfall, length of growing
season, crop variations, and soil fertility. It has been found that a rotation that
succeeds in one of these areas may fail in another. This accounts for the necessity of testing rotations in the different areas. Rotations become more valuable
with age. Some started as early as 1912 are still under way, and the results are
more dependable and more useful each year.
56
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Crop rotations under Columbia Basin dry farm conditions
The Sherman Branch Experiment Station has since 1912 conducted a series

of rotations in an effort to find crops that will fit in with cereal production,
build and maintain soil fertility, and prevent erosion. The results to date show

that in growing spring grains a cultivated crop like corn or peas can be
profitably introduced but in growing winter wheat the use of cultivated crops
in a rotation has been less profitable than alternating winter wheat with fallow.
The rotation spring wheat-corn-spring barley, and the rotation spring wheatpeas have been two of the higher yielding rotations at this station.

Crop rotations in the heavier wheat producing areas
The Pendleton Branch Station has for several years been conducting
research on 34 different crop rotation systems attempting to develop several
rotations that will maintain or build soil fertility while producing profitable
wheat crops. Continuous cropping for nearly half a century in this area has
tended to deplete soil fertility and reduce wheat yields. Yields have been maintained only by the introduction of superior strains or by other improved practices developed from research.

Rotations prove profitable at Union Station
The Union Branch Station has under test many different types of rotations
designed to maintain and improve soil fertility and increase economic production per acre. One rotation (winter wheat-peas-potatoes) tested from 1924 to
1940 produced an average crop income per acre of $55.23, whereas spring wheat
grown continuously for the same period on adjacent plots produced an average
crop income per acre of only $8.32.

FLAX
Fiber flax production in Oregon is a comparatively new enterprise, the
acreage having increased from a total of 2,540 in 1936 to 7,300 acres in 1940,
the farm value of the latter crop being approximately $500,000. Seed flax production is also on the increase. Much of the increase in both fiber and seed is
due to the defense needs as well as the suitability of this crop to Oregon's climatic arid soil conditions.
Figure 33. The
flax wor,n from
larva (Ax3) to

adult moto (Dx3)
that has caused
serious damage to
flax

and many

other crops is being vigorously attacked by the Experiment

I

Station

in testing a large
variety of control
measures.

C
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The flax crop, like other Oregon production, is subjected to many problems
on some of which the Experiment Station is conducting investigations.

Flax worm
The Department of Entomology has studied the life history of the flax
worm and is testing many sprays and dusts for control under varying conditions

in the Willamette Valley.

Thus far extensive chemical tests have been in-

effective in control.

Experiments show that crop rotation and cultural practices will reduce
losses from the flax worm by 70 per cent. Work on this problem is being
continued.

(Figure 33.)

Flax varietal and cultural testing, harvesting, and processing
The United States Bureau of Plant Industry collaborating with the Department of Farm Crops is conducting extensive varietal and cultural tests with
fiber and seed flax production and in methods of processing the fiber flax straw.
Experiment Station Circular 133 presents information relative to the seed flax
production in this state.
The United States Bureau of Agricultural Chemistry and Engineering is
collaborating with the Station Department of Agricultural Engineering, in investigating methods of harvesting and processing fiber flax with a view to developing practical labor-saving equipment for this purpose. Thus far several
different types of labor-saving machines have been designed and constructed
and are undergoing rigid experimental tests in the laboratory, the field, and the
flax plants. Definite progress is being made in these investigations and, they
.are continuing.

The Union Branch Station is testing 13 varieties of seed flax to determine
the possibilities of this crop for economic production under conditions peculiar
to the Grand Ronde Valley.

POTATOES
Farmers producing the $4,000,000 potato crop are faced with numerous
problems of diseases and pests, production and marketing of this crop.

Potato flea beetle
The Department of Entomology has worked out a practical solution of
the major flea beetle problem. This department has discovered an effective
insecticidal dust that will control the beetle. In cooperation with the Department of Agricultural Engineering it has developed a practical hand operated
machine for effectively applying the dust on a field basis. (Figure 34.)

Potato nematode problem
Because of the unsalability of nematode infested tubers, the additional
expense in sorting and the difficulty in marketing, this problem is serious in
some of the major potato producing areas in the State.
The Kiamath Experimental Area has developed a practical control of root

knot nematodes by clean fallow and by growing grain (almost immune to
nematodes) and by spraying out weed host plants with the sinox-ammonium
sulphate spray. Work on this problem is being continued as there still remain
many angles requiring research before final recommendations can be made tc
growers.

AGRICULTURAL RESEARCH AIDS NATIONAL DEFENSE

59

Potato scab
This disease is increasing rapidly in some of the potato growing sections.
The Kiamath Experimental Area is testing and developing a flotation process
of separating out a considerable percentage of virus infected seed potatoes.
This process has promise of aiding in the handling of the potato scab problem.
The inves:igations are continuing.

Figure 34.

An inexpensive, simple, practical method of fighting potato flea beetle.

Improved seed potato selected by Harney Station
The selection of a White Bliss potato over a period of years at the Harney
Branch Station has resulted in a superior strain of the old variety. The new
strain is more disease resistant, productive, and contains more desirable characteristics.

WEEDS
It is estimated that noxious perennial and annual weeds take a toll of

$2,500,000 each year from the crop producers in this state. The Oregon Legislature has appropriated limited funds for investigations which will lead to the
control of some of these pests. The investigations thus far conducted by the
Department of Farm Crops in cooperation with the Department of Agricultural
Chemistry and the Pendlton Branch Station have proved effective, and further
studies are being made. An effective spray of sinox and sulphate of ammonia
has been developed for eliminating broad-leafed annual weeds. The use of
sulphate of ammonia with sinox spray is an important discovery of the Oregon
Station. Methods of controlling perennial noxious weeds by proper tillage and
the use of smother crops has been discovered. Methods of eradicating Canada
thistle in two years by tillage, smother crops, and fertilizer have been worked
out.

An effective method of controlling morning glory has been developed.

Promising results have been obtained in controlling annual and perennial weeds

60

AGRICULTURAL EXPERIMENT STATION BULLETIN 401

in grain crops. Experiment Station Circulars of Information 197 and 240
reporting results of some of these investigations have been published. (Fig-

ure 35.)

Control of creeping grasses
The Red Soils Experimental Area controlled creeping velvet grass in a
badly infested four-acre field. This ground was plowed when very dry in
August at a depth of five inches. To allow the sun to get to the roots of the
creeping velvet grass no further work was done on this soil until fall rains
started. Two tons of lime and 100 pounds of treble phosphate per acre were
applied and the field seeded heavily to hairy vetch and oats. An excellent

Dried mounts of worst Oregon weeds. A, quack grass; B, Russian knapweek; C, perennial sow thistle; D, Canada thistle; E, morning glory; F, White top.
Figure 35.

stand of oats and vetch was established and the creeping grass kept from
spreading.

Seven hundred fifty pounds of clean hairy vetch seed was harvested

and sold for 7 cents a pound. Immediately following harvest the ground was
again dry plowed. From appearances the creeping grasses have been fully
controlled.
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MISCELLANEOUS CROPSFARM MANAGEMENT AND
LAND USE
Oregon is adapted to the production of a wide range of specialty food,
fiber, oil, seed, and drug crops. Many of these, including pyrethruni, artemesia,
and safflower, are being tested at the central and several of the branch stations.

Determining suitable crops for alkali soils in the Klamath Basin
The ]<iamath Experimental Area is devoted largely to testing grasses,
clovers, cereals, and other crops to determine which can be produced economically on alkali land in the Klamath Basin. There is a considerable area of
this land which is heavily alkaline and from which economic production has not
yet been obtained.

Determining sound farm organization practices
The Department of Farm Management collaborating with the Farm Credit
Administration is conducting a farm organization and valuation study of Willamette Valley farms to determine what crops, what practices, and what farm
organization may be most effective and contribute most to defense and farm
economy. This involves the selection of crops, livestock, and enterprises, and
includes management of the entire farm business.

A similar investigation has been made of the lower Powder River soil
conservation area in cooperation with the Soil Conservation Service.

VEGETABLE AND TRUCK CROPS
The $6,000,000 vegetable and truck crop of Oregon has developed rapidly
despite many problems of diseases and insects, production, processing, and
marketing. The development and expansion of the vegetable crop industry
brings with it new problems requiring research. Such new problems and many
of the old ones on which research has not been completed are estimated to cause
a loss to the truck growers in excess of $750,000 annually. Certain specific
examples of results of research thus far conducted are cited as follows:
Methods of controlling the onion maggot have been worked out.
The pea weevil problem was solved.
3.. The economic use of minor elements on vegetable crops to increase
quality production and decrease diseases has been demonstrated.

Varietal trials of vegetables
The Department of Horticulture is testing many varieties of vegetable and
truck crops for garden and commercial production to determine strains best
adapted to Willamette Valley conditions for canning and freezing purposes.
Thus far the tests have shown Blue Lake beans and golden cross bantam corn
to be the best varieties.
Of the corn varieties Tender Gold, Indigold, Bancross, P-39, Spancross,
Diana, and Carmel Cross all show promise. Of the many varieties of tomatoes

tested Mvstate, Pritchard, Bonny Best, and Red Cap arc the most desirable.

Commercial vegetable processing
The :Department of Food Industries is testing the quick freezing and canning quality of the different strains and varieties of vegetables that the Dc-

Figure 36. Celery on left treated
with 20 pounds of borax per acre.
That on right not treated.

partment of Horticulture has tested for production quality. In this way a
determination is made of the commercial suitability of each vegetable as well
as its production possibilities.

The effect of minor elements on vegetable production
The Department of Soils, cooperating with the Department of Horticulture,
is testing the effect of certain minor elements on the production of vegetables.
Thus far the investigations show that boron applied to beets materially reduces
beet canker, a physiological trouble formerly causing heavy losses in this crop.
Applications of boron have also resulted in the control of celery and broccoli
crack. The report of these investigations is contained in Circulars of Information 212 and 213.

The onion maggot
This is the most injurious onion insect causing serious losses in commercial
onion plantings. The Department of Entomology has tested many plots with
various chemicals and insecticides in an effort to control this insect. Very

favorable results have been obtained in the use of calomel mixed with the
seed at the rate of two pounds of calomel and one pound of seed and planted in
the usual way. Many of the calomel treated plots produced more than ten
times the onion yield of untreated plots. Station Circular of Information 226
presents the results of investigations on this problem. (Figure 37.)

Symphylids
Heavy losses in vegetable crops have been caused by the symphylid, which
Eighty different chemicals

destroys the hair roots of young growing plants.
Pigure
Onions

37.

A.

produced

on 1/20 acre un-

treated check plot.
B. Onions produced on 1/20 acre

calomel treated
plot.
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have been tested in an effort to find a method of controlling this pest. Of these
only two, Chloropicrin and Dichlorethylether, have been effective and the cost
of these two materials and the expense of application are too great to offer a
practical solution. Tests are now underway to work out a suitable diluent for
reducing costs of the chemicals without adversely affecting their efficiency.

Pea weevil
The 2ea weevil problem, which recently threatened the destruction of the
million dollar canning pea crop, has been solved by the Department of Entomology cooperating with the United States Bureau of Entomology and Plant
Quarantine. These agencies discovered an effective insecticidal dust. and in
cooperation with the Department of Agricultural Engineering developed a
practical machine for applying this lethal dust under large field conditions.
During the current biennium refinements were made in determining improved
methods of applying the insecticidal dust and in measring the results of the
applications. The control of the weevil not only prevented the elimination of
the commercial crop but also saved dismantling large canning, quick freezing,
and processing plants which had been developed to handle the large pea production. Results of the investigations are published in Station Circulars of Information 200 and 215.

Onion mildew
The onion mildew problem, which has caused heavy losses in the commercial onion seed crop, is being investigated by the Department of Plant
Pathology. Many spray combinations are under test to find one that will be
effective yet harmless to the onion plants.

Tomato tip blight
Tomato tip blight is a serious disease of tomatoes in southern Oregon.
In conducting research looking to the control of this problem the Southern
Oregon I3ranch Station has selected plants that appeared to be resistant and
from such selections in four years has found a fairly resistant early maturing
and late maturing sort. Seed from these selections is now being used widely
by the commercial tomato growers in that area.
The pathological phases of the tomato tip blight disease have been investigated by the Department of Plant Pathology. Experiment Station Circular 128
describes the causal agent, the disease symptoms, and discusses known control
methods. (Figure 38.)

Testing sweet corn varieties on red hill soils
The Red Soils Experimental Area has mauy varieties of sweet corn under
test to find a variety which may be economically produced on the poorer red
hill soils of western Oregon.

Curly top disease of vegetables
The Umatilla Branch Station, cooperating with the United States Bureau
of Plant Industry, has for several years conducted tests to develop curly top
resistant varieties of tomatoes, squash, beans, and certain other vegetable crops.
During the course of these tests thousands of varieties and hybrid seedlings have
been grown. Definite progress has been made in securing resistant bean and
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squash crops for both dry and canning use. No tomatoes resistant to this
disease have yet been found.

Vitamin C values of various Oregon-grown foodstuffs
The Experiment Station Department of Home Economics is conducting
investigations to determine the ability of several Oregon-grown crops to supply
the human requirements of vitamin C. In these studies the diet of certain college students is determined and analyzed and the ascorbic acid metabolism of

Figure 38.

Leaf and fruit symptoms of tomato tip blight.

these students is measured. The nutrition research workers at the Washington,

Idaho, Montana, and Utah Experiment Stations are collaborating in this investigation, each conducting phases of the research under their respective
conditions.

Pea aphid control
(See page 54.)
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Vitamin B, values of frozen peas
Collaborating with the Departments of Horticulture and Food Industries,
the Experiment Station Department of Home Economics is conducting investigations on the vitamin B, values of frozen peas of different varieties grown in
different parts of the state.

During 1938-39, the thiamin (vitamin B1) values of frozen peas of different varieties were measured as well as of the same varieties grown in different parts of the State. This work was continued in 1939-40 with some of
the same varieties grown during the 1939 season, to determine the effects of
different seasons on vitamin content. A few studies were also carried on to
determine losses in thiamin content in cooking the peas.
Attention was given to the method of determining thiamin values, a carefully controlled comparison being made of two different methods; i.e., the ratgrowth method of Chase and Sherman and the rat-curative method as described
by Kline, Tolle and Nelson (J. Assoc. Official Agr. Chem. 21: 305-313 (1938)).

In each case response with the test food is always compared to response with
pure thiamin solution. The results on two varieties of peas were the same
when using either method. Likewise, in the attempt to get a method that
would have the advantage of quickly completing a test as in the rat-curative

method, while taking less time to prepare the animals for test feeding, a

method of single feedings has been developed. This method gives results ap-

parently somewhat higher than those obtained with the other methods, and
appears to be not as sensitive, but may be useful at times.

NURSERY CROPS
Oregon's commercial nursery and flower industry brought growers over
This is one of Oregon's newer industries but is developing
rapidly with over 1,000 licensed nurserymen in the state. Nursery crops are
slow in maturing and the nursery industry has at all times a large investment
in reserve stocks. There is also a large investment in land, equipment, buildings, storage plants, greenhouses, lath houses, irrigation installations, and tools.
Diseases and pests unless controlled can cause serious loss in short periods of
time. Already this new industry is suffering losses estimated at $750,000

$3,000,000 in 1940.

annually.

Examples of some of the specific results of research thus far conducted are
as follows
The Cornyeum blight problem has been solved.
An efficient, practical method of defoliating roses for carlot shipment
has been developed.

The cause of holly defoliation has been discovered and methods of
correcting the trouble developed.

Superior methods of rooting nursery cuttings have been worked out.
Improved methods of preserving cut flowers for specialized purposes
have been devised.

Several insect pests and diseases attacking nursery crops have been
controlled.

Insect pests of nursery stock
Because of the great variety of plants grown a large number of different
insect pests attacking nursery stock are found.
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The Department of Entomology is conducting research in an effort to control many of these insects. With some, successful control has been developed.
With others, the results are promising; but with others the results are
negative.
POPLAR AND wILLOw BORERS. Promising sprays have been developed for
the control of larvae in living trees. Methods of fumigating dug trees to control larvae have been worked out.
OMNIVEROUS LEAF TIER AND OTHER BUD PESTS. Despite a large variety of
control measures that have been tested none have been found that are effective.
HOLLY BUD MOTH. Fairly effective sprays for the bud moth eggs have

been developed.
RED SPIDER MITES. Good control has been obtained with certain of the DN
dusts, but more work is needed to determine the tolerances of certain plants to

these dusts.
CANTONEASTER WEEWORM.

Satisfactory control methods have been de-

veloped.
AZALEA LEAF-ROLLER, CYPRESS AND CEDAR NEEDLE MINER, AND VARIOUS

Life histories are under investigation and different tests are underway
in an effort to develop economic control.
Experiment Station Bulletin 382 and Station Circulars of Information 229
and 235 present the results of parts of these investigations.
APHIDS.

Rose defoliation
The Department of Horticulture has developed a method for the removal
of leaves from rose plants by the use of ethylene gas. This method has been
adapted and is now in use by most of the rose plant growers. It speeds up
handling, reduces labor cost, and materially reduces the dieback and decay of
rose plants during handling operations. The results of this investigation are
published in Station Bulletin 385.

Rooting of nursery cuttings
The Department of Horticulture has tested methods of propagating 40
species of nursery crops normally difficult to propagate. Specific procedures
for the application of chemicals and recommended practices to use have been
developed for a large number of these species. For example, English holly,
which is normally difficult to propagate, sets roots on 85 to 90 per cent of the
cuttings when properly treated.

Storage of rose plants
Oregon produces over 2,000,000 rose plants annually which are shipped all
over the United States. Losses due to lack of information or proper storage
methods are heavy. The Department of Horticulture has found that by use
of refrigeration and by storing in the proper stage of maturity many of these
losses can be avoided.

Balling of nursery stocks
Since much of Oregon's nursery stock consists of evergreen trees and
shrubs, balling plays an important part in handling operations. The Department

Figure 39. Comparison of sprayed and unsprayed Berkman trees. Both were
severely infected with Coryneum blight at beginning of treatment. A. Disease eradicated by copper spray. B. Trees left unsprayed for check.

of Horticulture has found that with some stocks fall balling results in fewer
losses and more satisfactory growth than does spring balling. This is apparently because feeder roots under Oregon conditions are normally developed
during the winter months and balling in spring results in the loss of a considerable portion of these roots.

Handling of gladiolus bulbs
The Department of Horticulture has conducted experiments concerning
time of digging, storage temperatures, storage commodities, chemical treatments, drying methods, and time of planting gladiolus bulbs. The results are
not yet available.

Defoliation of holly
Severe losses are encountered from defoliation of cut holly in storage or
in transit. Work on this problem by the Department of Horticulture shows
that defoliation is caused by the presence of ethylene gas emanated from fruits
and from other sources such as accumulated gas and also from high humidity.
Tests have shown that such defoliation can be prevented by the use of growth
promoting substances such as napthalene-acetic acid. Station Bulletin 385
reports the results of this investigation.

Preservation of cut flowers
Asters, peonies, daffodils, and some other cut flowers are shipped in carload
lots from Oregon. The Department of Horticulture has accumulated information regarding time of cutting peony buds and methods of handling to prevent
injury and defoliation.
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Ornamental nursery stock diseases
The cause and control of Coryneum blight have been determined by the
Department of Plant Pathology. (Figure 39.)

The variegations and abnormalities affecting camelias have been deter-

mined as a graft transmissible virus disease.

An investigation of the phytophthora root rots of cypress made by the
Department of Plant Pathology shows that control by chemicals or disinfectants is not feasible but that control by grafting to resistant stock may be
practical.

Diseases of bulbs and ornamental plants
The Department of Plant Pathology in cooperation with the United States
Bureau of Plant Industry is conducting investigations on the serious diseases
that affect ornamental plants and bulbs in this state.
The relationships of narcissus decline disease have been investigated and
a feasible system of control based on analysis of symptoms has been devised.
New treatments for gladiolus are being given a thorough trial in cooperation
with growers in the Portland area. This project has furnished the technical
data and made tests for the certification of bulbous iris. Sufficient data on the
compatibility of lilies in terms of inherent viruses has been determined to permit expansion of commercial lily plantings, including florists' crop lilies, which
will add an economically important crop to western Oregon.

Partial results of these investigations are reported in Station Circulars of
Information 190 and 221.

WALNUTS AND FILBERTS
The walnut and filbert crops, which western Oregon is especially adapted
to produce, are beset, like many other specialty crops, with problems of produc-

tion, disease, and pest control, harvesting, and marketing. The acreage of
both walnuts and filberts is on the increase and the growers of these crops are
seeking counsel and guidance in handling problems peculiar to their production.
Examples of specific results of research thus far conducted on these problems
are as follows
An effective, practical control of the filbert worm has been
developed.

The cause of shriveled meats in walnuts has been traced to soil
deficiencies.

Economic methods of managing walnut plantings and the cost of
producing walnuts have been worked out.

The filbert moth
The filbert moth is one of the most serious pests of filbert production,
causing losses up to 50 per cent of the crop in some areas.

The life history of the filbert moth, Melisso pus laliferreanus (Waislin),
has been followed through by the Department of Entomology and 16 different
sprays have been tested during the current biennium in an effort to control this

insect. A spray consisting of 4 pounds of lead arsenate to 100 gallons of
water thoroughly applied as soon as the eggs are laid proved to be the most

effective and gave practical control. Station Circular of Information 231 reports the results of these investigations.
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Cause of shriveled meats in walnuts
The Experiment Station Department of Soils, collaborating with the
United States Bureau of Plant Industry and the Department of Horticulture,
is conducting investigations to determine the soil nutrient deficiencies that may
be responsible for shriveled meats in walnuts.
The various nut soils have been studied in the greenhouse tinder controlled
conditions and the relative deficiencies of standard nutrient elements, N, P, K,
and 5, have been checked. A deficiency of boron indicated under greenhouse
conditions has, not yet been proved to have any significance in the nutrition of
walnuts in western Oregon, either when borax is applied to the soil or when
boric acid is used as a spray on the trees.
Under eastern Oregon conditions on fruit trees at The Dalles, boric acid

spray in conjunction with a spray of zinc sulphate has shown some positive
results. This work has been reviewed in the last Report of the Society for
Horticultural Science. Any final conclusions are impossible at the present
time.

Continuation of soil moisture studies begun several years ago indicate that
shriveled meats in nuts may be in part due to lack of moisture when the nuts
are filling and maturing. This work is being continued where the trees have
been thinned to reduce the competition for soil moisture. The nuts will be
sampled and tested for quality and weight.

Experiment Station Bulletin 372 reports the results of this investigation
to date.

Drying and bleaching walnuts
To develop improved methods of drying and bleaching walnuts to prevent
molding and improve appearance and marketable quality, the Department of

Industries, collaborating with the Works Progress Administration
(0P465-94-3-110, W.P. 2106), is conducting investigations. Green walnuts are
harvested during the fall and must be dried soon thereafter to prevent molding
and deterioration. In these investigations the Department has tested several
Food

types of washers to clean the walnuts before drying. It has tested methods,
temperatures, and different kinds of driers. Station Circular of Information
201 reports the results of these investigations.

Cost and efficiency in producing walnuts in western Oregon
During the biennium the Department of Farm Management published Station Bulletin 396 reporting the results of an investigation of the cost of produc-

ing walnuts and the major factors in the operation of the walnut enterprise
that effect the cost of production.

FISH AND GAME MANAGEMENT
Approximately 650 farms in Oregon are engaged in raising fur-bearing
Some of these conduct large operations on a full-time basis while
others have only a small number of animals and operate on a part-time basis.
Althcugh the industry is new, the annual income of ranch-produced furs and
animals.

breeding stock in 1939 was about $600,000.

Fur farming has a promising outlook in Oregon because fur produced
under local conditions is of excellent quality, and food for fur animals is relatively abundant.
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Establishment of experimental fur farm
An experimental fur farm for conducting essential research with foxes and
mink has been in operation under the supervision of the Department of Fish and

Game Management for three years. Sufficient equipment and animals are
available for adequate investigations. Several of the important fur animal
problems such as feeding, reproduction, care of the young, diseases, and equip-

ment found in the State are being investigated at this experimental fur farm.

Investigation of fox equipment
A three-year investigation by the Department of Fish and Game Management of elevated wire pens for foxes has shown them to be superior to ground

pens in reducing parasite infestation and in lowering cost of construction.
Records indicate that there is no significant difference in number of animals
produced in pens of both types. Generally foxes appear to be more contented
in ground pens than in elevated wire pens. A satisfactory elevated wire fox
pen has been devised. Improvements have been made in mink pen construction
and in feeding boxes. (Figure 40.)

Fox and mink feeding trials
Feeding trials with foxes and mink conducted by the Department of Fish
and Game Management have resulted in the development of a low cost cereal
mixture. These investigations show that the rations commonly used on many
Oregon fur farms can be simplified and reduced in cost without affecting the
general health of the animals, the production of young, or the fur quality of
the pelts.

Breeding and reproduction investigations
The Department of Fish and Game Management has found that some of
the most important problems of fur farmers are concerned with the polygamous mating of foxes, the failure of female foxes to conceive following mating, the nonbreeding of both foxes and mink, and the excessive loss of fox
pups soon after the whelping period. Studies indicate that the polygamous
activities of foxes are largely the results of inherent tendencies and are also
partly the result of training of the male animals. A frequent cause of failure
to produce young following mating probably results from polygamous breedings
that take place before the vixens are physiologically ready.

Two years' studies in subjecting foxes and mink to artificial lighting in
excess of the normal daylight, previous to the mating seasons have given some
Figure 40.

Economy of production and disease control are being studied in
comparing the efficiency of ground and elevated fox pens.
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indications of a cause of nonproduction in these animals. The matings of
foxes can be advanced one to two months, but most of these breedings result in
pseudopregnancies with an occasional early litter being produced. Female and
male mink, subjected to artificial lighting in excess of normal daylight, do not
enter the breeding cycles for the period of one year. Several cases of nonbreeding mink on Oregon fur farms have undoubtedly resulted from electric
lighting near the pens.
Limited tests witi certain hormone preparations injected into female foxes,

that for several years had killed their young at birth or shortly following the
whelping periods, indicate that such losses possibly may be greatly reduced.
These studies, which have been conducted in cooperation with Oregon State
College School of Pharmacy, will be continued with a large number of animals
and under actual fur farm conditions during 1941.

Fur animal disease problems
The diseases of fur-bearing animals are among the most important problems encountered by the industry. These problems are being investigated by
the Department of Veterinary Medicine collaborating with the Department of
Fish and Game Management. The facilities of the two departments for fur
animal disease work have been improved, and during the past two years the
investigations have shown the presence of several diseases, the spread of which
has been prevented. Both departments are on the alert for the appearance of
any new diseases so that they may be quickly checked and controlled. During
the biennium 329 fur-bearing animals were examined in the Veterinary labora-

tory for disease.

These animals included 99 mink, 54 foxes,

170 rabbits,

3 beaver, 1 fitch, and 2 nutria.

Oregon's cooperative wildlife research unit
The United States Biological Survey, the American Wildlife Institute, the
Oregon State Game Commission, the Agricultural Research Foundation, and
the Oregon Agricultural Experiment Station are collaborating in conducting
research on special wildlife and small game problems. A Federal biologist has
been assigned to Oregon by the United States Biological Survey as leader of
these investigations. Problems under study during the current biennium have
to do with the upland game birds, such as pheasant, grouse, and quail, and with
feeding and management problems of deer and antelope. Results of the investigations to date and suggestions on the management of small game in Oregon
are reported in Station Circular 140.

SEAFOODS
The Pacific Coast in 1939 canned approximately 325,000 cases of salmon,
150,000 cases of albacore, 66,000 cases of razor clams, 9,000 cases of crab, and
processed 22,000 tons of pilchard (sardines). It turned out one and a half million pounds of quick frozen halibut, salmon, and steelhead. The seafood industry, which is rapidly increasing in volume and value, was estimated at $2,400,000
in 1938. Millions of pounds of these seafoods are imported annually.
The Oregon Experiment Station through its Department of Food Industries, collaborating with the Fish Commission of Oregon, and the Clatsop

County Court, has established a seafoods laboratory in Clatsop County where
investigations of Problems of preserving, freezing, handling, packing, and shipping seafoods, including crab, salmon, clams, sole, flounder, halibut, and other
fish and fish products are being undertaken.
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Razor clam qualities as affected by canning, freezing, and storage procedures
The freezing of razor clams has not been done on a commercial scale and
thus one of the projects of this laboratory has been to investigate that problem.
Different methods of opening, dipping, freezing, and packaging razor clams
have been investigated. It has been found that contrary to expectations higher
temperatures than anticipated give best results. Zero degrees F. gave a better

product than 2O F. A total of 113 different samples of clams have been
packed by various methods and are being studied.

Dungeness crab qualities as affected by freezing and storage
Best methods of cleaning, picking, and handling meat of the dungeness
crab are under investigation. Preservative dips and immersion solutions, along
with freezing at different temperatures in different containers, are being

studied. A total of 240 samples have been prepared to date and are under
examination and study to determine relative quality.

Sole qualities as affected by freezing and storage procedure
Seventy samples of the Petroli and 15 samples of English sole have beefl
prepared and treated by different methods and are under investigation. The results are not yet conclusive.

Freezing studies with flounder
Flounder is plentiful on the Northwest coast but little is known of best
methods of utilization. A total of 125 samples have been prepared in different
ways and are under observation and test from a chemical and physical standpoint.

Salmon cheek quality as affected by freezing and storage
Many samples of salmon cheeks have been prepared and packaged in different forms and are undergoing different chemical, bacteriological, and physi-

cal tests to determine the merits of the respective mcthds. The results thus
far show that:
The salmon cheek texture retains its normal, natural characteristics
when it is wrapped closely in cellophane so that excess oxygen is
excluded.

Two chemical treatments show qualities of keeping the natural
flavor, texture, and odor of the salmon cheek.

Oyster investigations
The oyster industry of Yaquina Bay in Lincoln County, employing the
native oyster, Osirea lurida, was many years ago a profitable enterprise for
a number of farmers having land adjacent to the oyster grounds. Through the
lack of definite biological information upon which to base oyster farming practices applicable in that particular estuary, this important State resource
dwindled to an insignificant undertaking.

There remain in this estuary sufficient numbers of oysters to rehabilitate
the natural and man-made oyster beds. Possibly, oyster production may be
extended to many areas of nonproductive tidal lands.
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Some of the problems investigated by the Department of Fish and Game
Management thus far are:
The seasonal spawning season of the native oyster in relation to
water temperatures.
The movement of oyster larvae in relation to tidal currents.

The periods of larval setting on cuitch in relation to environmental factors such as water temperatures, tidal stages, and
salinity.

The locations in the bay of greatest larval setting.
Devising of improved cultching methods for increasing the numbers of oyster larval spat.
Evaluation of different bottom types such as sand, gravel, mud
in relation to oyster production.

Determining the mortality of oysters caused by inimical factors.

THE FARM HOME
Practically all of the research program dealing with farm problems directly

or indirectly affects the farm home. The purchase of home conveniences,
buildings, and labor-saving devices is contingent upon a successful farm
economy. The farmer's ability to maintain such an economy is affected by the
scientific information utilized by him in his business.
There are certain research projects, however, conducted by the Experiment
Station Department of Home Economics that may properly be segregated under
the farm home caption. These have to do with such items as standardization
of dimensions of space units, planning the Willamette Valley farm kitchen, and
cost analyses of farm house construction.

Standardization of dimensions of space units in the house
For several years the Station Department of Home Economics has conducted research to determine the requirements of space in a farm house that
would render the maximum service to the farm family. The functions of the
different rooms, closets, storage, and other spaces of the house, as well as convenience, form the bases for these studies. In these investigations this Department has taken national leadership and its studies have had wide recognition.
Numerous bulletins have been published reporting the findings of the research
conducted. Station Bulletin 369 reports the results obtained during the current
biennium.

Cost analysis of farm house construction in Oregon
The Station Departments of Home Economics and Agricultural Engineering collaborating are investigating the effect of various designs and types of
construction of farm houses on the cost of the completed buildings. A study is
being made of the relative cost of completed houses of equivalent accommodations with and without certain basic design features.

Farm kitchen planning
Determining the equipment, arrangement, and minimum dimensions of
kitchens that provide for the needs of the Willamette Valley farm family is
the function of research under this project.
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The studies include a survey of the uses of the farm kitchen, designs for
cabinets, kitchen floor plans, planning suggestions, and minimum dimensions.
A list of essential utensils for the farm kitchen, including a study of the
materials from which they are made, storage requirements, points in buying
and care were also investigated. The results of these investigations are reported
in Station Bulletin 356 and Station Circulars 131 and 134.

SOILS
Maintaining, conserving, and building soil fertility is a direct aid in a
defense and postwar reconstruction program. The main objective of investigations dealing with soil problems is to find methods of maintaining and develop-

ing the basic soil resources concurrently with their use in food and feed
production.

An invoice of soil resources
The soil survey is made to determine the character and quality of the soil
and to record the basic data that are needed in developing permanent systems
of agriculture. During the current biennium surveys of 120,000 acres in Clatsop County, 400,000 acres in Baker County, and 77,000 acres in Deschutes
County were completed by the Soils Department collaborating with the Bureau
of Chemistry and Engineering and Soil Conservation Service.
Since the soil survey work was started the Experiment Station has completed the survey for 9,000,000 acres of farm land.

Land classification
Irrigability classifications have been made by the Soils Department during
this biennium for the Lacomb and Westland projects. Land classifications on
selections have been made for the Canby and Gooselake projects. Advisory
work has been done for the United States Biological Survey in the Maiheur
Lake area and for the United States Engineers in the Willamette Basin.

Analysis of plant food resources
Chemical analyses of soils from Willamette Valley counties and the compilation of statistical data concerning these anlyses have been made by the Soils
Department in collaboration with the Federal Works Progress Administration
and the results have been published in Station Bulletin 365.

Soil fertility trials
More than 1,000 plots testing the effect of fertilizing, liming, manuring,
and crop rotations on soil fertility have been established by the Department of
Soils. It is believed that it is more economical to maintain soil fertility than
it is to restore productiveness to exhausted land. Experiment Station Circular
132 and Bulletin 387 report the results of parts of these investigations.
The Sherman Branch Station has tested many commercial fertilizers to
determine their relative profitableness in wheat production. The results show
that profitable increases cannot be expected from the application of commercial
fertilizers to wheat grown after fallow.

The effect on yield of wheat of plowing under varying quantities of
stubble and straw has been measured for a number of years. The highest
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average yield thus far from these tests has been obtained when two tons of
straw per acre have been plowed under in the fallow year. Spring wheat has
been grown in this experiment.

The Union Branch Station is testing the effect of different kinds of fertilizers on different cereal and forage crops in the Grand Ronde Valley.

The Red Soils Experimental Area is conducting extensive soil fertility
trials to develop methods for rebuilding the depleted red soils, of which there
are approximately 800,000 acres in western Oregon. These trials include the
testing of many fertilizers, the growing of cover crops, the use of rotations, and
other methods that will build soil fertility concurrently with producing an
economic crop.

The trials include testing green manure crops turned under, when the seed
is harvested and the straw returned to the land, and when the hay is harvested
and removed from the field.
In the crop residue trial, the Red Soils Experimental Area is testing
-

wheat, red clover, oat, winter pea, and hairy vetch straw when plowed under
at the rate of two tons per acre.
In the lime trial, ground limestone is being tested to determine an efficiency

in establishing stands of red clover and on the resultant forage yield of this
crop.

Sulphur in relation to agriculture
The crop response to sulphur on different types of soil is being measured
in numerous plots conducted by the Soils Department.
An investigation of the use of sulphur in reclaiming drained alkali land is
showing promising results.

Potassium in relation to soils and plant nutrition
A study has been made by the Soils Department of the availability of
potassium and its need as a fertilizer under Oregon conditions. A survey has
shown that potassium is limited in several of the soil types, and tests are underway to determine methods of correcting the potassium deficiency.

Minor elements in plant nutrition
An investigation of the effect of minor elements on plant growth has been
underway for several years by the Department of Soils.
Iodine has shown marked increases in some of the soils. This element appears to aid germination of some types of seed to stimulate activity of free,
living nitrogen-fixing bacteria.
Boron applied in different forms to different types of soil has given marked
results in the control of alfalfa yellow top, celery stem crack, beet canker, and
some other types of malnutrition. Tests show that it increases the yield of
alfalfa on some soils and also increases the chiorophyl content of the alfalfa
leaves. Station Circulars of Information 192, 196, and 223 report the results
of these studies.
.

Irrigation efficiency studies in western Oregon
The purpose of these investigations is to determine the useful water
capacity of the soils and to devise methods of distribution that prevent waste
and yet are effective. The approximately 40,000 acres now irrigated in the
Willamette Valley have been largely developed in the past 15 years from a
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combination of research and extension and the resulting stimulated interest of
farmers in this new practice.
In eastern Oregon duty of water investigations have been conducted to
determine the economic limits of irrigation, soil moisture capacity, and the duty
of water in irrigating semiarid lands. These investigations have been conducted
at the Medford Branch Station with pear trees, at the Umatilla Branch Station
with alfalfa and crops of the Columbia Basin, and at the Harney Branch Sta-

tion with the high altitude forage and cereal crops peculiar to that region.
Experiment Station Bulletin 374 presents the results of the investigations
at the Medford Branch Station.

Soil erosion under irrigation
The effect of irrigation on soil erosion is under investigation by the Department of Soils, with the United States Bureau of Agricultural Engineering
and Chemistry and the United States Soil Conservation Service collaborating.

Drainage and improvement of heavy or alkaline soils
Drainage studies have been centered on heavy soil types near Corvallis in
the Willamette Valley, Astoria on the coast, and Vale in the Vale-Owyhee
project. Economic methods of tiling white lands and tidelands have been developed and the salinity studies have shown possibilities of reclamation and
improvement of alkaline soils.

Cooperative ground water investigations
The Soils Department, collaborating with the United States Geological
Survey, has conducted cooperative ground water investigations in The Dalles,
Harney, and Willamette Valley areas.

Nitrate investigations as related to soil moisture
The Sherman Branch Experiment Station for a number of years has conducted tests on soil nitrates with different amounts of soil moisture. From
these tests data have been obtained that show the importance of subsoil moisture
in the production of wheat under dry farm conditions in eastern Oregon.

Factors affecting irrigation water penetration in southern Oregon
The Medford Branch Station is testing permanent and annual cover crops,
gypsum, and other methods in an effort to obtain greater penetration of irrigation water into the heavy soils in the Rogue River district. Results of the
experiment are not yet available.

Shortcut tested for soil moisture availability
The soil moisture Availameter was developed by the Medford Branch Sta-

tion, and a description of it is in process of publication. This Availameter
greatly reduces the time required to determine the moisture content of the soil.

Irrigation water supply forecasting
The Soil Conservation Service, collaborating with the Medford Branch
Station, is measuring the snow cover and moisture content of snow on the
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different watersheds to determine the amount and probable supply of irrigation
water that may be available for irrigating crops in the different districts during
the following season. This forecast or estimate of irrigation water available
enables farmers to plan operations and conserve irrigation, dependent on the
availability of irrigation water.

Effect on plant growth of irrigating soils with waste sulphite liquor
Experiments were conducted by the Soils and Bacteriology Departments to
determine the effect on plant growth of irrigating soils with diluted waste sulphite liquor, a by-product of the paper mills. Waste sulphite liquor was added
to the Newberg loam soil in amounts ranging from 10 to 120 tons per acre.
Sufficient water was used with the liquor to make about a 2 inch irrigation.
The effect of the liquor used in irrigation water was studied on corn, beans,
potatoes, and cabbage. It was computed from one year's study that probably a
60 ton rate of use of liquor would be safe for the crops studied. The cumulative effect over a period of years, however, needs investigating to determine
the long-time effect of the use of the liquor on soils.

ADVISORY SERVICE BY TECHNICAL STAFF
from conducting technical research on specific problems to which

ASIDE
they have been assigned, members of the Station staff are called on for a
great deal of service by visitors desiring technical information and by a great
mass of correspondence brought in the daily mail. These requests range from
the identification of insects, plant specimens, and the diagnosis of diseases, to
the complete reorganization of a farm enterprise. They include the analysis
and testing of many agricultural crops and other assistance which the scientists,
dealing with all phases of agricultural development, are qualified to give.
(Table 8.)
Table 8.

ItemNumber

MISCELLANEOUS SERVICES RENDERED DURING BIENNIUM ENDING JUNE 30, 1940

Letters in reply to requests for information
Consultations with individuals seeking information
Identification of plant specimens
Identification of insect specimens
Identification of other material
Disease identification

Purity tests of milk
Purity tests of water

Soil analyses and identifications
Legume cultures distributed
Miscellaneous chemical analyses

Number of Station exhibits
Farmer visitors and visits to farmers and growers
Radio talks

Addresses made
Popular articles and press notices prepared
Pumping plants and irrigation and drainage systems designed
Farm organization and miscellaneous building plans designed

36,961
17,Osl
2,769
3,108
1,000
5,675
5,200
5,400
2,201
8,835
4,742

l3

8,874
530
778
578
27
46

48
Butterfat tests made
'721
Chemical analyses of butter (samples)
Ice cream and cheese analyzed for composition and bacteria (samples)
408
Samples of canned fruits, vegetables, fresh meats, and other articles
230
oxarnined for spoilage
110
Number of examinations of fruit in storage
25
Number of pressure test determinations for fruit maturity
Fairs judged
64
165
Number of feed formulas developed
Meetings attended
1,086
85
Number of lots of seed distribtited for field trials
Vaccine dmstrthuted (dsses) (Fowl.pox, Hemorrhagic Septicemia)
1,510,288
Advice on soil moisture conditions
43
Technical assistance to dairy manufacturing plants
38
Soil moisture determinations
3,000
8
Technical assistance to ice cream plants
Technical assistance to cheese manufacturing plants
11
Milk powder samples analyzed
15
Starter and acidophilus milk cultures supplied
480
Blood tests for pulloruni disease
141,486
Advisory service given by many technical staff members to Oregon State
Planning Board, Farm Security Administration, county land-use and settlemOnt committees, land-classification groups, marketing organizations, creameries, food procesnng plants, Agricultural Adjustment Administration, Soil
Conservation Service, Farm Credit Administration, etc.

Experimental fields inspected by many farmers
Many farmers obtained firsthand information of the results of investigations by visits to the experimental fields and plots.
During the biennium 67 stich field day meetings and inspection trips were

conducted at the central station and the different branch experiment stations.
(Table 9.)
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Table 9.

EXPERIMENTAL PROGRESS INSPECTED AT FIELD MEETINGS DURING BIENNIUM
ENDING JUNE 30, 1940

Attendance

Character of meeting

Central Station
Gladiolus Growers
Oregon Association of Nurserymen
American-Japanese Growers

20

180
170
600
150
100
100
250

Irrigation Field Day
Food Industries Laboratory Field Day
Vegetable Cutting Field Days
Forage Crops Field Day
Small Fruit Field Days
Pea Aphis and Weevil (42 meetings)
Nut Growers Tour
Potato Growers Tour
Cherry Fruit Fly Meeting
Prune Thrips Field Day
Onion Meetings
Filbert Meetings
Hop Growers' Field Day
Cherry Growers' Field Day
Northwest Bulb Growers
Swine Feeders' Day and Bred Gilt Sale
Cattle Feeders' Day
Dairy Pasture Tours
Grange Tour

1,445
50

728
50
40
45
60

75
25
103
100

100
200
75
20

Polk County Feed Dealers
Squaw Butte Regional Range Station
Squaw Butte Annual Field Day

230

4-H Club Field DaySquaw Butte

Range-Livestock Class Field DaySquaw Butte

18
35

Klamsxth Experiment A yea (Nesnatodes)

Farmers' Annual Field Day (Nematodes)
Eastern 0 regats Livestock Branch Experiment StationUnion
Annual Union County Grange Picnic and Field Day
Baker County Field Day
Wallowa County Field Day
Seed Growers' Tour
South Forty Club Tour, Union
4-H Livestock and Crop Tour, Union
Smith-Hughes Instructors' Tour, Union
Annual 4-H Club Picnic and Field Day, Union
Imbler Smith-Hughes Judging Contest
0.SC. Animal Husbandry Class Judging Contest
AAA Range Inspection Tour
Neighbors of Woodcraft Tour
Annual Steer Feeders Day
Lamb Feeders Day, Union
FFA Judging Contest
Union Grade School Tours
Wallowa FFA 'rour
Soil Conservation Service Conference
4-H Beef Cattle Club Meeting
O.S.C. Farm Crops Tour
Boy Scouts Tour
Eastern Oregon College of Education Faculty Picnic
\Vithycombe Club Tour
Elgin Garden Club Tour
4-H and FFA Stock Show and Exhibitors Tour
Experiment Station Committee of State Board of Higher Education Inspection.
4-H Dairy Club Meeting
4-H Colt Club Meeting
Union County Cooperative Creamery Meeting
Red Soils Exjieri,nental. Area
Clackamas County Grange Agricultural Committee Field Day
Red Hill Soil Tour
Clackamos County Land Use Committee Meeting and Field Day
IVillamette Valley County Agents' Tour
Soil F i-tilitv Field Day
(enersl Field Days
FFA Field Day
Flariiev Ri-ascii E.rpciinii-isl Stajio5

Farmers Annual Field Day
County Planning Board Meeting

913

210
260
66
50
94
120
17

575
6

12
12
50

580
65
25
69
24
32
12
23
18
40
22
15
40
6

15
8

11
80

250
15
10
25

200
100
500
18

Med 'ord Branch Experiment Station
Medford Field Days

800
115

FFA Field Tour
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Research technicians assist meetings
The technical staff of the Experiment Station cooperating with the Extension Service participates in conducting many short courses and conventions
held in the state in presenting results of investigations of interest to farmers.
(Table 10.)
Table 10.

SHORT COURSES, CONVENTIONS, AND MEETINGs PARTICIPATED IN BY TECHNICAL
STAFF OF AGRICULTURAL EXPERIMENT STATION DURING BIENNIUM ENDING JUNE 30, 1940

Kind of meeting
Canners Short Course
Future Farmers of America
Oregon Hop Growers Conference
4-H Club Summer School

Locker Storage Conference
Gardeners' Short Course
Greenhouse Operators' Short Course
Soils Short Course
Home Interest Conference
Market Hog Show and Carcass Contest
Oregon Dairy Manufacturers Short Course
Buttermakers Short Course
4-H Club Leaders School
Fish Hatchery Superintendents' School
Pullorurn Testing School
Oregon State Horticultural Society
Western Nut Growers
American Association of Science, Western
Division

Northwest Fertilizer Conference
Northwest Association of Horticulturists, Entomologists, and Plant Pathologists
Hood River Traffic Association
Medford Traffic Association
Oregon Association of Nurserymen

Station department participating
Horticulture, Food Industries, Entomology, and Plant Pathology
Food Industries, Agricultural Chemistry, Dairy, Union Station
Food Industries, Agricultural Chemistry
Food Industries, Entomology, Animal
Husbandry, and Dairy
Food Industries, Agricultural Chemistry, Animal Husbandry
Entomology
Entomology
Soils

Home Economics
Animal Husbandry
Dairy
Dairy

Dairy, Union Station
Poultry and Fish and Game
Poultry
Horticulture, Entomology, Soils, and Agricultural Chemistry
Horticulture, Entomology, Soils, and Agricultural Chemistry
Horticulture
Horticulture

Horticulture, Entomology
Horticulture
Horticulture
Horticulture, Entomology, and Plant
Pathology

Portland Nursery Club
Fruit Growers' League, Medford
Horticultural Club of Hood River
OS.C. Horticulture Club
Oregon-Washington-California Pear Bureau
Portland Garden Club
Corvallis Garden Club
Western Cooperative Oil Spray Meetings
National Codling Moth Conference
Oregon Hop Growers Conference
Western Cooperative Pea Weevil Meetings
'bVestern Plant Quarantine Board
Oregon State Beekeepers Association

Horticulture
Horticulture
Horticulture
Horticulture
Horticulture

Association for Advancement of Science
Horticultural Show
Northwest Canners Association
National Canners Association
Michigan State Canners Association
California Canners Association
Canadian Canners Association
Nztional Preservers Association
National Carbonated Beverage Association
Northwest Fish Packers Association
Northwest Frozen Foods Association
Northwest Locker Storage Association
Willam-tte Valley Locker Association
North Pacific Canners and Packers
County Conferences

Entomology, Soils

American Association of Economic Entomologists

Entomology
Entomology

Entomology, Agricultural Chemistry
Entomology
Entomology
Entomology
Entomology
Entomology

Entomology, Agricultural Chemistry
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Food Industries
Soils
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Station department participating

Kind of meeting
National Resources Committee
Pan-Pacific Science Congress
Oregon Reclamation Congress
Northwest Bankers Association
National Reclamation Association
Northwest Regional Planning Conference
Pacific Northwest Electrical Conference
American Society of Agricultural Engineers

Soils
Soils
Soils
Soils
Soils
Soils
Soils
Soils
Soils

Conference on Soil Erosion Under Irrigation
Hood River Apple Growers Association
Hop Grading Conference
Master Brewers' Association of America
Home Demonstration Achievement Days
Northwest Bulb Growers Association
American Dairy Science Association
Western Division of American Dairy Science

Agricultural Chemistry
Agricultural Chemistry
Agricultural Chemistry
Home Economics
Plant Pathology

'Western Division of American Society of
Animal Production
Oregon State Dairymen's Association
Oregon Feed and Seed Dealers
Oregon Dairy Herd Improvement Association

Dairy, Animal Husbandry
Dairy
Dairy, Poultry

Association

Testers

Oregon State Tersey Cattle Club
Oregon State Guernsey Breeders' Association
Oregon State Holstein-Fresisn Association
Seed Growers' School, Union..
Veterinary School
Eastern Oregon Livestock Show
Union Coittmercial Club Meetings
Blue Mountain Bee Growers' Meeting

Dairy

Dairy

Dairy
Dairy
Dairy
Dairy
Union Station
Union Station
Union Station
Union Station
Union Station

RESEARCH FINDINGS REPORTED
TO THE PUBLIC
findings of research are disseminated chiefly throtigh the Extension

THE
Service, in which county agents and specialists carry the information to the

farmers on the land where the research results may be directly applied.
In addition to this dissemination of the results of research, the findings are
published as Experiment Station Bulletins, Circulars, Circulars of Information, technical papers, and news letters,
During the current biennium 248,096 copies of 140 such publications were
issued reporting the results of investigations conducted, (Table 11.)
Table 11.

SUMMAOY OF PUsLICATIOiS Issuxo

Kind of publication issued

Experiment Station Bulletins
Experiment Station Circulars
Experiment Station Circulars of Information
Technical papers published in scientific journals
Experiment Station News Letter
Totals

Number
of publications
issued

Total

copies

19104,000
53,000
8

32
57
24

29,095
57,000
5,000

140

248,095

These publications have a wide distribution among the farmers in the
State and hundreds of copies are sent to the libraries and research workers in
other states and in many foreign countries,
The title of each experiment station publication issued dttring the biennium
is presented in Table 12.
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Table 12.

Serial
number

PUBLICATIONS Istuan Dussn BIENNIUM ENDING JUNE 30, 1940

Title of publication

Bulletins
356
357
358
359
360
361
362
363
364
365

366
367
368
369
370
371
372
373

374

Planning the Willamette Valley Farm Kitchen.
Insect Pests and Diseases of Strawberry in Oregon.
Coccidiosis of the Chicken with Special Reference to Species.
Agricultural Research Serves to Relieve the Tax Burden.
Black Disease.
Sudan Grass, Millets and Sorghums in Oregon.
Costs and Practices in Producing Honey in Oregon.
Controlling Seed-Borne Stinking Smut of Wheat by Disinfectants.
Cost and Efficiency in Producing Hops in Oregon.
Composition, Rating, and Conservation of Willamette Valley Soils.
The Value of Irrigated Pastures for Dairy Cattle.
Pulpy Kidney Disease in Oregon Lambs.
Vacuum Pasteurization of Cream for Butter.
House Planning Ideas of Oregon Rural Women.
Fattening Lambs on Oregon Feedstuffs.
Rural Tax Delinquency Study of the State of Oregon.

Soil Moisture, Root Distribution and Aeration as Factors in Nut Production in
Western Oregon.
Land Use and Production Costs of Dry Land and Wheat Farms of the Columbia
Basin, Oregon.
Anjou Pear Response to Irrigation in a Clay Adobe Soil.

Circulars

The Tip Blight Disease of Tomato.
Ladino Clover for Western Oregon.
Special Agricultural Investigations. A Preliminary Report of Research Authorized
by the Oregon Legislature, 1937 Session.
131 Planning the Kitchen from the Inside Out.
132 Limmg Western Oregon Soils.
133 Seed Flax Production in Oregon.
128
129
130

134 A Set of Utencils for the Farm Kitchen.
135 A Lamp Type Electric Pig Brooder.

Circulars of Information
189 The BedbuF, a Troublesome Household Pest.
190 Madonna Lilies.
191 Fruit Planting Problems, Varieties, Climate, Soils, Pollination.
192 The Minor Elements in Soil Fertility and Plant Nutrition.
193 The Ascorbic Acid (Vitamin C) Metabolism of College Students.
194 Celery Stem Crack and the Use of Boron in Its Control.
195 Use of Boron in Controlling Canker of Table Beets.
196 The Use of Boron on Western Oregon Soils as Reported by The Boron Committee, Oregon Agricultural Experiment Station.
197 Poison Oak Eradication by the Can Method.
198 Home Preparation of Maraschino Cherries.
199 Yield Trials with Hybrid Field Corn.
200 Suggestions for the Control of the Pea Weevil in Oregon for 1939.
201 Drying and Bleaching Walnuts.
202 Bacterial Gumrnosis of Cherry.
203 Crested Wheat Grass Practices on Wheat Farms in Four Eastern Oregon Counties.
204 Bacterial Wilt and Ring Rot of Potatoes.
205 Yellow Jackets.
206 Pear Production and Market Data.
207 Foot Rots and Root Rots of Small Grains in Oregon.
208 Leaf Reddening in Oats in Oregon.
209 Preservation of Cherries with Sulphur Dioxide.
210 Peach Leaf Curl.
211 Examples of Research and Technical Services of the Oregon Agricultural Experiment Station in Marketing Oregon Farm Products.
212 Celery Stem Crack and the Use of Boron in Its Control.
213 Use of Boron in Controlling Canker of Table Beets.
214 Control of the Pear Thrips on Prunes in Oregon.
215 Pea Weevil and Aphid Dusting Machine.
216 Acidophilus Milk so a Treatment for Scours in Calves.
217 Pulpy Kidney Disease in Oregon Lambs.
218 Surplus Wheat for Fattening Cattle in Eastern Oregon.
219 Controlling Lawn Weeds with Sinox-Arnmoniuin Sulfate Solution.
220 Feeding Value of Cull Dried Prunes for Fatteelng Pigs.
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PUBLICATIONS IssijEr, DURING BIENNIUM ENDING JUNE 30, 1940Continued

Serial
number

Title of publications

Technical Papers Published n Scientific Journals
292 Effect of Seed Disinfection and Delayed Sowing on the Control of Bunt in Infested
293
294

Soil.

Studies of Induced Cases of Traumatic Gastritis and Pencarditis in Dairy Cattle.
Influence of Low Temperature Treatments on the Germination of Seeds of Sweet

Clover and Smooth Vetch.
The Infection Capabilities of Hop Downy Mildew.
Tomato Tip B Light Virus.
Sicklemina in Western Oregon Black.Tail Deer.
Soil-borne Cereal Diseases in Coastal Oregon.
299 The Reproductive Efficiency of Dairy Cattle.
295
296
297
298
300

The Physiological Effect of Rations Restricted Principally or Solely to the Alfalfa

Plant.
The Calcium and Phosphorus Contents of Chickens of Various Ages.
302 A Study of Factors Affecting InfiLtration.
303 A Report of Swine Erysipelas in Turkeys.
304 Responses of Fruit Trees Near The Dalles, Oregon, to Applications of Boron and
301

Zinc.

Botrytis Blight of Antirrhinum Related to Trichome Disposition.
The Chemical Determination of Ethylene in the Emanations from Apples and Pears.
307 Anthraz in Farm-Raised Mink in Oregon.
308 Caseous Lymphadenitis in Milk Goats.
305

306

The Relations of Color to Germination and Other Characters of Red, Alsike and
White Clover Seeds.
Immunity to Salmon Poisoning Follows Treatment of Affected Dogs with Sulfanilamide.
312 Methods for Determining the Percentage of Seeds, Strings, Stems and Leaves in
Commercial Hops.
313 A Third Species of Mastigosporium on Gransineae.
314 Oregon Grown Chewing Fescue.
315 Soil Moisture Control by Irrigation.
316 Comparative Study of Oregon Coastal Lakes from a Fish Management Standpoint.
317 Phytomoisa.s Carylaria N. SP., The Cause of a Bacteriosis of Filberts in the
Pacific Northwest.
318 Considerations Affecting the Introduction and Distribution of Non-Native Fish in
309
310

Oregon.

319
320
321
322
323
324
325
326

Potassium Availability in Oregon Soils.

337
338
339
340
341
342

Pentobarbital Sodium as an Anesthetic for Mink.
Viability of Injured Weed Seed, Rumex spp.
The Availameter and Its Use in Soil Moisture Control.
Relative Humidity of Nectar Concentration in Fireweed.
Discussion of Methods Used in Making Purity Analyses of Vetches.

Physiological Studies of Induced and Natural Bloat in Dairy Cattle.
The Effect of Waste Sulfite Liquor on Soil Properties and Plant Growth.
Erythrocyte Sedimentation Studies in Dogs.
Furunculosis in Oregon Fish.
Problems Relating to Spray Residue.
Swine Erysipelas in a Week.Old Turkey Poult.
Cystine and Methionine for Growth and Lactation.
327 A Nomenclatorial Note on Pseudoperonospora.
328 Defoliation of Rose Plants with Ethylene Gas.
329 Coryneum Blight of Oriental Arbor Vitae Caused by Coryneum Berckmanii N. Sp.
330 A Rapid Action Soil Tube Jack.
331 Notes on Septoria Scalds of Vetch and Peas in Oregon.
332 Selenophoma on Grasses.
333 Sunflowers as Indicator Plants of Boron Deficiency in Soils.
334 The Spur-Burrowing Habit of Codling Moth Larvae on Pear Trees in the Rogue
River Valley, Oregon.
335 Occurrence of Big Bud of Tomato in the Pacific Northwest.
336 Morphological and Anatomical Features of Phyllody in Varieties of Tomatoes and
Beans.

343

Separation of Immature Seeds of Trifoliuni repeissWhite Clover and Trifoiium
hybridumAlsike Clover.
Some Problems in the Analysis of Chalcis-Fly Infested Red Clover and Alfalfa

344
345
346

Delayed Germination of Lolium MultiflorumCommon Ryegrass.
Some Problems of Delayed Germination in Oregon Grown Bentgrass.
Laboratory, Greenhouse, and Field Methods of Study of Fertilizer Needs of Orchard

347
348

Observations on the Kiamath Midge Chiironosnus utahiesi.cis.

Seed.

Soils.

Pea Aphis Control Experiments in Oregon Conducted During 1939.
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RESEARCH COST LOW
with the significant returns of at least $11,000,000 annually

CONTRASTED
to the wealth of the state, the cost of the agricultural research program to
the Oregon taxpayer is exceedingly low. From each $100 of taxes paid from
all sources to the State of Oregon $0297 are utilized in conducting agricultural
research vital to the economic interests of the farmers and to the defense program of the state.

State funds for agricultural research
The allocation of state funds (millage and state appropriations combined)
to all agricultural research in Oregon during the fiscal year 1939-40 is presented in Table 13.
Table 13.

ALLOCATION OP STATE FUNDS FOR AGRICULTURAL RESEARCII AT THE CENTRAL
EXPERIMENT STATION AND AT TILE TEN BRANCH EXPERIMENT STATIONS AND THREE
EXPERIMENTAL ASEAS FOR THE FISCAL YEAR 1939-40.

Cost of agricultural

Total State and local

1940e

revenues received
by Oregon for 19401

Total State funds
budgeted for agricultural research
193 9-40

research for each
$100 of total State
and local revenue
received by Oregon

$119,000,000

$70,023,449

$208,334.09

$ 0. 2 9 7

Cashfarm income

Based on U. S. Bureau of Agricultural Economics Reports.
I Compiled by State Tax Commission.

State's direct contribution to research only 47 per cent
Approximately 3 per cent of the funds for investigating agricultural
problems comes from other than state sources. The Federal support of research
problems regional in character is contingent upon the state's furnishing suitable
facilities and cooperative funds for conducting such cooperative investigations.
(Figure 41.)

EXPERIMENT STATION ORGANIZATION
Oregon Agricultural Experiment Station consists of the office of the

THE
Director and Assistant Director, 17 technical research departments at Cor-

vallis involving all branches of agricultural science, 10 branch experiment stations, and three experimental areas each devoted to distinctive fields of investigation over the state.
The work of these research units is organized and designed to render the
maximum service in the national defense and war program by providing large
quantities of essential foods, by lowering cost of production, reducing losses,
improving markets, developing sound land utilization, and conserving and maintaining soil fertility for postwar reconstruction.
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topography, rainfall, length of growing season, temperature, and other factors

create different agricultural regions and many different types of problems.
These branch stations and their climatic data are presented in Table 14.
Table 14. BRANCH AGRICULTURAL EXPERIMENT STATIONS, AND CLIMATIC DATA

Branch station

Average
annual
rainfall

Altitude

Feet
Astoria

175
4,150
451
300
1,456
1,838
1,440
4,500
1,550
2,787

Burns
Hermiston
Hood River
Medford
Morn

Pendleton

Squaw Butte
Talent
Union

Average
length of
growing
season

Incises
77.00
7.78
8.40

32.21
18.08
11.25
13.29
7.78
16.42
13.28

Years

Days

84
18
26
30
24
20

282
184
154
150
149

3

63
165
118

18

20

ture
(Fahrenheit)

Decrees

+10
45
36
27
10
22
28
45
- 9.7
24

63
163

18

Lowest
winter

tempera-

Special experimental areas
The three experimental areas recently established under special legislative
appropriations to conduct research on specified problems are located as follows:

Northrup Creek Cut-over Land Experimental Area near Berkenfeld,
Oregon, established to investigate methods of reseeding, grazing, and
handling logged off lands.

Red Soils Experimental Area near Oregon City, established to determine methods of rebuilding depleted red hill soils.
Klamath Experimental Area near Kiamath Falls, investigating methods

of economic crop production on alkali soils in the Kiamath irrigation
district.

Research staff
By combining research and teaching duties, the Experiment Station is enabled to maintain technical experts in all of the major applied science fields. Of

the present staff of 129 persons who devote some time to research, 89 are
engaged also in teaching students in the School of Agriculture or engaged in
cooperative employment with the Federal Government. Only 40 members of the

entire staff, including clerical and administrative workers, devote their full
services to agricultural research. (Table 15.)
Table 15.

EMPLOYMENT ANALYSIS OF RESEARCH STAFF, OREGON AGRICULTURAL EXPERI-

MENT STATION, ON BAsIS OF FISCAL YEAR 1939.40.

Number of persons,
Division

Branch Stations
Central Station
Total

Total number of research workers on
full-time equivalent
basis

including technical
administrative, and
clerical, working full
time on research

Number of persons
working part time
on research

11
29

80

12
61

40

89

73

9
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FEDERAL COOPERATION EFFECTIVE
cooperation of the United States Department of Agriculture, supple-

THE
menting the fundamental investigations of the Station on problems regional

in character is effective in obtaining results in a shorter period of time than the
Experiment Station working alone could hope to attain. (Table 16.)

The primary interest of the government is with problems of a regional
character of benefit to more than one state. During the biennium 30 Federal
scientists were located at the Oregon Station investigating such problems under
cooperative agreements. Much of this Federal support is subject to withdrawal
if the state did not provide suitable laboratory facilities, necessary equipment,
experimental land, greenhouses, heat, power, light, water, supplemental funds,
and other essential elements of research required to make the work effective.

OTHER COOPERATIVE AGENCIES HELPFUL
ADDITION to the effective cooperation, assistance, and support of the

INFederal Government, the Oregon Agricultural Experiment Station has had
the cooperation of numerous other public and industrial agencies and research
foundations that have contributed funds, equipment, or other facilities for conducting important investigations. These cooperative agencies and the type of
investigations undertaken are presented in Table 17.

NEW INVESTIGATIONS NEEDED
department as well as the administrative office of the Experiment
EACH
Station has received many requests for additional investigations on problems that require attention. The administration has followed the policy of
undertaking additional research just as rapidly as projects underway are completed or have reached a stage where they can be discontinued without loss.
Special effort is made to give the more vital experiments precedence so that the
research program may be geared to meet the major needs of the state.

IMPROVED RESEARCH FACILITIES NEEDED
nature of agricultural research is such that technical laboratories with

THE
scientific equipment, farm land, modern farm machinery, and different kinds
of livestodc are required to obtain solutions to the many challenging farm problems. Such equipment and facilities require a large investment and adequate
funds for operation. The administration is constantly faced with requests from
the technical departments for better, more modern equipment and for the replacement of obsolete materials.
The land needs of the Station have been fairly well taken care of. There
is urgent need, however, for more adequate research facilities if the research
program is to be commensurate with the perplexing agricultural problems requiring investigation.
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Table 16.

COOPERATiVE INVESTIGATIONS CONDUCTED JOINTLY BY THE FEDERAL GOVERNMENT
AND THE ORECON AGRICULTURAL EXPERIMENT STATION DURING THE BIENNIUM

ENDING JUNE 30, 1940.

Federal agency
cooperating

Oregon Agricultural
Experiment Station
departments
cooperating

Nature of
problem under
investigation

Number of
Federal technical
specialists stationed
in Oregon

U. S. DEPARTMENT OF
AGRICULTURE

Bureau of Plant Industry
Division of Seed
Investigations

Farm Crops

Cooperative seed test-

ing and enforcement

of the Federal Seed
Division of Forage
Crops and Diseases

Divisions of Cotton and
other Fiber Crops and

Act

Farm Crops

Investigational work
with forage crops

Fiber.flax produc-

Diseases

Farm Crops

tion, processing and
breeding

Diseases

Horticulture

Nut production

Diseases

Horticulture

Division of Fruit and
Vegetable Crops and

Division of Fruit and
Vegetable Crops and
Division of Fruit and
Vegetable Crops and

The effect of boron
applications on fruit
trees
The cause and control of poor filling of

Diseases

Horticulture

walnuts in the Pacific Northwest

Division of Fruit and
Vegetable Crops and

Horticulture

dieback of walnut
trees in the Pacific
Northwest

Horticulture

Small.fruit breeding
and testing

Farm Crops

Grass breeding

Diseases

Plant Pathology

vegetables

Diseases

Plant Pathology

tal plants

Diseases

Division of Fruit and

Vegetable Crops and
Diseases
Division of Forage Crops
and Diseases

Division of Fruit and

Vegetable Crops and

Division of Fruit and
Vegetable Crops and

Division of Fruit and
Vegetable Crops and
Diseases

Division of Soil Survey
Division of Drug and
Related Plants
Division of Food and
Drug Administration

Division of Fruit and
Vegetable Crops and
Diseases

Division of Dry.Land
Agriculture and Cereal
Crops and Diseases
Division of Western
Irrigation Agriculture
Division of Fruit and
Vegetable Crops and

Diseases

Division of Fruit and
Vegetable Crops and

Diseases

Plant Pathology
Soils
Plant Pathology
and Farm Crops
Plant Pathology
Hood River Branh
Station

Pendleton Branch

Cause and control of

Curly.top disease of
Diseases of ornamen-

Nut-disease investigations

Soil survey
Hop diseases and
hop breeding
Fungicide and insecticide testing

Perennial canker
Pendleton Field Sta-

tions - cereal breed-

Uniatilla Branch

ing
Cooperative Field Sta-

Horticulture

Effect of fertilizer on
walnut trees

Station
Station

Horticulture
Division of Cereal Crops Moro Branch
Station

H

tion and crop rota-

lion - irrigation

Effect of fertilizer on
filbert trees
Moro Field Station

2
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Table 16.

COOPERATIVE INVEsTiGATIONS CONDUCTED JOINTLY BY THE FEDERAL GOVERNMENT
AND THE OREGON AGRICULTURAL EXPERIMENT STATION DURING THE BIENNIUM

ENDING JUNE 30, 1940Continued

Federal agency
cooperating

Nature of

Oregon Agricultural
Experiment Station
departments
cooperating

problem under
investigation

Number of
Federal technical
specialists stationed
in Oregon

Plant-parasitic and

Division of Nematology. Farm Crops
Medford Branch
Division of Irrigation
Station
Bureau of Plant Industry
and Soil Conservation'
Pendleton and Moro
Service
Branch Stations
Bureau of Plant Industry
and Bureau of Chemistry
and Agricultural Engifleeting
Soils
Agricultural Engineering and Farm
Crops
Bureau of Chemistry and
Agricultural Engineering
Food Industries

sail-inhabiting nematodes

Orchard irrigation in
Rogue River Val1ey

Trashy fallow

Salinity of irrigation
water

Fiber flax harvesting

arid processing

Bureau of Agricultural Econosnics -and Soil Conservalion Service

Agricultural Economics and Farm

Processing of fruits
and vegetables
The economic and social effects on farms
resulting from the
operation of a planned
program of soil con-

Management

Agricultural Eco-

servation

Economics

nomics

Fruit and vegetable
marketing
Collecting, compilin

Bureau of Agricultural

Agricultural Economics

Agricultural Economics Farm Management

Agricultural Eco-

Agricultural Marketsng
Service
Bureau of Entomology and
Division of Bee Culture

analyzing, and pu lishin agricultural
statistics

Land use planning.
Benton County land

nomics

use

Dairy

Correlation of milk,

Entomology

flora

Plant Quarantine

Division of Fruit Insect
Investigation
Entomology
Division of Stored-Products Insects
Entomology

Bureau of Biological Survey

cream, and butter
Honey and pollen
Prune thrips
Pea weevil

Division of Fish and
Fish and Game
Management
Wildlife management.
Game
United States Forest Service
Range improvement
Division of Range ManUnion Branch Sta- sheep allotmenL
agent

Bureau of Animal Industry tion
Poultry improveDivision of Animal HusPoultry Husbandry ment
bandry
Animal Husban4ry
and 11 Western
Sheep-breeding
States
methods
Animal Husbandry Loan of rams
Bang's Disease eradDivision of Tuberculosis
Veterinary McdiEradication
ication
cine
Adaptation and production of plants
Pendleton, Union, suitable for iou and
and Moro Branch moisture conservaStations

3

tion

2
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Table If.

COOPERATIVE INvXSTIGAT10N5 CONDUCTED JOINTLY RY THE FEDERAL GOVERNMENT
AND THE OREGON AGRICULTURAL EXPERIMENT STATION DURING THE BIENNIUM

ENDING JUNE 30, 1940Cotinned

Federal agency
cooperating

Oregon Agricultural
Experiment Station
departments
cooperating

Soil Conservation Service
Soils
Soils

Division of Irrigation
Division of Irrigation
Division of Research
United States Department

of the Interior
United States Grazing
Service
United States Geological
Survey

Division of Ground
Water

Economics

Study of mechanics
of water erosion
Progress in irrigation
Controlling water-

ways and drainage
erosion

Soils

Reducing erosion
Chehalem Mountain

Medford Branch
Station

forecasts from snow
surveys
Improvement of

Soils
Soils

Squaw Butte Regional Range

Irrigation water

farming under irrigation
Soil erosion and its
control

Squaw Butte grazing

Station

experiment

Soils

Ground-water investigations
Willamette Valley

Farm Credit Admissistration Farm Management
Farm Credit Administration

and Bureau of Agricultural

Nature of
problem under
investigation

Farm Management

farm

organization

and valuation
Prospects of settlers
on Vale-Owyhee
projects

Number of
Federal technical
specialists stationed
in Oregon

Table 17. COOPERATING AGENCIES (OTHER THAN FEDERAL GOVERNMENT) CONTRIBUTING TO OREGON AGRICULTURAL RESEARCH.
Biennium ending June 30, 1940
CooperatIng Agency

Experiment Station
departments involved

Nature of investigations undertaken

Type of

cooperation

Agricultural Economics

Fluid milk for the bottle and can trade

Funds

Dairy

Vacuum pasturization experiments

Equipment

Experiment Stations of Idaho,
Montana Washington, and
British àolumbia

Agricultural Chemistry,

Western cooperative oil-spray project to obtain a suitable substitute
for lead arsenate

Advisory

West Coast Beet Seed Committee.

Farm Crops
Southern Oregon Branch
Station

Methods of growing sugar-beet seed with relation to its adaptability

Funds and

Oregon State Fish Commission and
Lincoln County Court

Fish

and Game Man-

Study of Yaquina Bay Oyster Industry, with particular reference to
devising methods for rehabilitating the native oyster

Funds and

Umatilla Indian Agency

Farm Crops and Pen-

Morning glory weed control

Funds and

The relation of electricity to agriculture. Electric fencing

Funds and

Oregon Milk Control Board

Murray Deodorizers, Inc.

Entomology and Plant
Pathology

agement

dieton Branch Sta-

under Oregon climatic conditions

equipment
equipment
equipment

tion

Agricultural Engineering Research
Foundation

Agricultural Engineer-

Agricultural Research Foundation.

Soils

Agricultural Research Foundation

Soils

Agricultural Research Foundation..

Agricultural Engineering and Soils

American Wildlife Institute

ing

equipment

Lequipment
The use of potash in agriculture

Funds and

The use of sulphur in agriculture

Funds and

Deep-well irrigation

Funds and

Fish and Game and Veterinary Medicine

Wildlife management and disease problems

Funds and

Oregon State Game Commission

Fish and Game and Veterinary Medicine

Wildlife management problems

Funds and

Agricultural Research Foundation

Food Industries

Canning of Bose pears

Funds and

equipment

equipment

equipment
equipment
equipment

Table 17. COOPERATING AGENCIES (OTHER THAN FEDERAL GOVERNMENT) CONTRIBUTING TO OREGON AGRICULTURAL RESEARCHContinued
Cooperating Agency

Experiment Station
departments involved

Type of

Agricultural Research Foundation

Dairy

Nature of investigations undertaken
Investigation of fat losses in the churning of cream

Agricultural Research Foundation

Farm Crops

Investigation of demand for cover and green manure crop seed pro-

Funds

Agricultural Research Foundation

Food Industries

Effect of corn sugar on the freezing of fruits

Funds and

Investigation of methods of preserving, freezing, handling, packing,

Funds and

cooperation

Funds and

equipment

duced in Oregon

equipment

Fish Commission of Oregon
Clatsop County Court

PFood Industries

and shipping seafoods

equipment

Agricultural Research Foundation

Farm Crops

Agricultural Research Foundation

Dairy

Sampling, preserving, and testing of milk

Funds and

Agricultural Research Foundation

Food Industries

Canning and preserving Northwest fruits and vegetables

Funds and

Agricultural Research Foundation

Food Industries

Agricultural Research Foundation

Food industries

Investigation and study of freezing fruits and vegetables and the

Funds and

Clackamas County Court

Red Soils Experimental
Area

Rebuilding depleted red hill soils

Land and
equipment

Klamath County Court

Klsmath Experimental
Area

Research in developing cropping methods for Class 5 alkali lands

Land and

Pegetable seed production

Funds
equipment
equipment

Manufacture of apple products and by.products
manufacture of fruit juices and juice concentrates

1unds and

equipment
equipment

equipment

OREGON STATE BOARD OF HIGHER EDUCATION
R. E. Kleinsorge
Beatrice Walton Sackett
C. A. Brand
E. C. Samrnons
Robert W. Ruhi
Edgar William Smith
Willard L. Marks
R. C. Groesbeck
Mac Hoke
Frederick M. Hunter, Ed.D., LL.D

Silverton
Mar.shfield

Roseburg

Portland
Medford
Portland
Albany

Kiamath Falls
Pendleton

Chancellor of Higher Education

STAFF OF AGRICULTURAL EXPERIMENT STATION
Staff members marked

are United States Government investigators
stationed in Oregon
Acting President of the State College
Francois Archibald Gilfihlan, Ph.D
Director
Wm. A. Schoenfeld, B.S.A., M.B.A
Assistant Director
R. S. Besse M.S
Accountant
Esther McKinney
Secretary
Margaret Hurst. B.S

E. L. Potter, M.S

Division of Agricultural Economics
Agricultural Economist; In Charge, Division of Agricultural
Economics

Agricultural Economics
..Agricultural Economist

W. H. Dreesen, Ph.D
D. B. DeLoach, Ph.D
D. C. Mumford, M.S
G. W. Kulilman. Ph.D
H. L. Thomas, M.S

J. C. Moore, M.S
G. B. Davis, B.S

Agricultural Economist
Farm Management

Economist in Charge
Associate Economist
Associate Agricultural Economist, Conservation Economic
Division, Soil Conservation.
State Representative, Division of State and Local
Planning, Bureau of Agricultural Economics
Research Assistant (Farm Management)

Division of Animal Industries
Dairy Husbandman; In Charge, Division of Animal Industries
Animal Husbandry
Animal Husbandnisn
R. C. Johnson, B.S
Animal Husbandmnn
0. M. Nelson, M.S
Associate Animal Husbandman
W. Oliver, M.S
Assistant Animal Husbandman
V. Rodenwold. M.5
Dairy Husbandry
Dairy Husbandman
G. H. Wilster, Ph.D
Dairy Husbandman
I. R. Jones, Ph.D
Research Assistant (DairyHusbandry)
H. P. Ewalt, B.S
Research Assistant (Dairy Husbandry)?
R. F. Stout, M.S
Research Assistant (Dairy Husbandry)
John H. Byers, M.5
Fish and Caine Management
Wildlife Conservationist in Charge
R. E. Diniick, M.S
Assistant Conservationist
F. P. Griths, Ph.D
Associate Biologist, Bureau of Biological Survey
A. S. Einarsen, B.S
Research Assistant (Fish and Game Management)
lay B lone. B.S..
Research Assistant (Fish and Game Management)
Harvey D. Ronnc, B.S
Poultry Husbandry
Poultry Husbandrnan in Charge
H. E. Coshy
Associate Poultry Husbandman
C, E. Holmes, Ph.D
Research Assistant (Poultry Husbandry)
\V. T. Cooney, B.S
Veterinary Medicine
Veterinarian in Charge
J. N, Shaw. B.S., D.V.M
Veterinarian
E. M. Dickinson, D.V.M., M.S
Associate Veterinarian
0. II. Muth, li.V.M., M.S
Assistant Veterinarian
It 0.. l)uiiglirrty. BR, fl.V.M
Assistant Veterinarian
I) V tt
R'nwali, It
Research Assistant (Veterinary Medicine)
M. P. Cliajnian, D.V.M
si
\ \l
.
l,r..,arch Assistant (Vetrr,nry Medicine
Junior Veterinarian, Bureau of Animal Industry5
\V. R. Jones, D.V.M
P. M. Brandt, A.M

I

I

On leave.

STATION STAFF(Continued)
Division of Plant Industries
R. Hyalop, B.S

Agronomist; In Charge, Division of Plant Industries

A. Schoth M.S

Farm Crops
Agronomist; Division of Forage Crops and Diseases'

0. D. Hill,
R. E. Fore, Ph.D
L. E. Harris, M.S
H. H. Rampton M.S
H. E. Finnell, M.S

Agronomist

Associate Agronomist'
Associate Agronomist
Assist. Agronomist (Division of Forage Crops and Diseases)'
Assistant Agronomist
Elton Nelson, B.S....._.Agent, Division of Cotton and Other Fiber Crops and Diseases'
Louisa A. Kanipe, B.S
Junior Botanist, Division of Seed Investigations'
L. R. Hansen, M.5
Research Assistant (Farm Crops)
Henry R. Fortmann, B.S
Research Graduate Assistant (Farm Crops)

E. H. Wiegand B.S.A
T. Onsdorff, I?.S

Food Industries
Technologist in Charge
Associate Technologist
Assistant Technologist
Assistant Technologist

E. W. Harvey, Ph.D
H. S. Madsen, B.S

Horticulture
Horticulturist (Pomology) In Charge
H. Hartman, M.S
W. S. Brown, MS.. D.Sc
Horticulturist
A. G. B. Bouquet, M.S
Horticulturist (Vegetable Crops)
C. E. Schuster, M.S
Horticulturist (Division of Fruit and Vegetable Crops and
Diseases)
W. P. Duruz, Ph.D
Horticulturist (Plant Propagation)t
G. F. Waldo, M.S
Associate Pomologist (Division of Fruit and Vegetable Crops
and Diseases)
E. Hansen, M.S
Assistant Horticulturist (Pomology)
A. N. Roberts, B.S
Research Assistant (Horticulture)
Soil Science

W. L. Powers, Ph.D....
C. V. Ruzek, M.S
M. R. Lewis, C.E
P.. E. Stephenson Ph.D
E. F. Torgerson, B.S

J. M. Haley, B.S
A. W. Marsh, M.S
H. E. Dregne, M.S

J. S. Jones, M.S.A
Ft. H. Robinson M.S
. P.. Haag Ph.b
1). E. Biillis, M.S
P. H. Weswig, Ph.D

Soil Scientist in Charge
Soil Scientist (Fertility)
Jrrigation and Drainage Engineer, Soil Conservation'
Soil Scientist
dissociate Soil Scientist (Soil Survey)
Assistant Irrigation Engineer, Cooperative Agent, Soil
Conservation Service'
Research Graduate Assistant (Soils)
Research Graduate Assistant (Soils)
Agricultural Chemistry
Chemist in Charge
Chemist (Insecticides and Fungicides)
Chemist (Animal Nutrition)
Associate Chemist
Assistant Chemist

Agricultural Engineering
Agricultural Engineer in Charge
F. E. Price, B.S
AgricuLtural Engineer, Tlureau of Agricultural Chemistry
W. M. Hurst, M.A
and Engineering'
Associate Agricultural Engineer (Farm Structures)
H. R. Sinnard, M.S
Assistant Agricultural Engineert
C. I. Branton B.S
Engineering Aid, Bureau of Agricultural Chemistry and
G. R. Stafford
Engineering'
H. F. Carnes, B.S Junior Agricultural Engineer, Bureau of Agricultural Chemistry
and Engineering
Mechanical Engineer, Bureau of Agricultural Chemistry and
L. M. Klein, B.S
Engineering'
Bacteriology
Bacteriologist in Charge
Associate Bacteriologist
Associate Pscterioloist
Research Assistant (Bacteriology)

G. V. Copson, M.S
J. E. Simmons. M.S
\V. Ft. Botlen, Ph 0
Carl Lamanoa, Ph.D

0. C. Mote, Ph.D
On leave of absence.

Entomology

Entomologist in Charge

-.,-.,-,.-,,-,,-..-,.-..-,,-..-..-..-,.-,,-..-..-..--..-..-..-.,-..-..-,1
STATION STAFF(Continued)

I

B. G. Thompson Ph.D
S. C. Jones, M.
K. W. Gray, M.S
Joe Schuh, M.S
H. E. Morrison, Zt1.S

Associate Entomologist
.Assistant Entomologist
Assistant Entomologist
Assistant Entomologist
Assistant in Entoniology

Home Economics
Maud M. Wilson, A.M

Home Economist

Plant Pathology
Plant Pathologist in Charge
C. E. Owens, Ph.D
Plant Pathologist
S. M. Zeller Ph.D
Plant Pathologista
F. P. McWlorter. Ph.D
_...Plant Pathologist (Division of Fruit and Vegetable Crops
B. F.. Dana, M.S
and Diseases
Associate Plant Pathologist (Agricultural Marketing Service
F. D. Bailey, M.S
Associate
Pathologist
(Division
of
Fruit
and Vegetable
P. W. Miller, Ph.D
Crops and Diseases
Agent (Division of Drug and Related Plants
G. R. Hoerner, M.S
Assistant Plant Pathologist
John Milbrath, Ph.D

Publications and News Service

i

C. D. Byrne, Ed.D
K T. Reed, B.S.. A.B
F. L. Ballard, B.S
D. M. (;oode, M.\

IC. Burtner, B.S

Director of Information
Editor of Publications
Agricultural Editor of Publications
Editor of Publications
In Charge of News Bureau

Branch Stations

I

I
I

I

I

L. Childs, A.B Superintendent, Hood River Branch Experiment Station, Hood River
Superintendent, Southern Oregon Branch Experiment
F. C. Reiiner, M S
Station, Talent
Superintendent, Eastern Oregon Livestock Branch
D. E. Richards, B.S
Experiment Station, Union
Superintendent. Umatilla Branch Experiment Station
H. K. Dean, B.S
(Division of Western Irrigation Agriculture), llermiston
Superintendent,
John Jacob Astor Branch Experiment
H. B. Howell, 3.5
Station, Astoria
Superintendent,
Pendleton Branch Station (l)ry Land G. A. Mitchell, 3.5

Agriculture), Pendleton'
Superintendent, Sherman Branch Experiment Station, Moro'
Superintendent and Associate I omologist. (Division of
Fruit and Vegetable Crops and Diseases). Medford'
Superintendent, Squaw Butte-Harney Cooperative Range
Kenneth C. Ikeler, M.S
and Livestock Station (U. S. Grazing Service), Burns
Assistant Superintendent, Squaw Buttc.Harney Cooperative
Obil Shattuck, M.S
Range and Livestock Station, Burns
Horticulturist, Hooz River Branch Experiment Station. G. G. Brown, A.B., B.S
Flood River
Associate Irrigations Engineer (Division of Irrigation), Arch Work, B.S
M. M. Oveson, M.S
E. S. Degman, Ph.D

Medforda

L. G. Gentner, M.S
I

I

J. F. Martin, M.S
R. E. Hutchison, M.S

Associate Entomologist, Southern Oregon Branch Experiment Station, Talent
Assistant Agronomist (Division of Cereal Crops and -

Diseases), Pendleton'
Assistant Agronomist, Squaw Butte.Harney Cooperative
Range and Livestock Station, Burns
Lawrence R. Swarner, B.S
Agent (Division of Fruit and Vegetable Crops
Assistant Pathologist (Division of Fruit and Vegetable
J. R. Kienholz, Ph.D
Crops and Diseases), Hood Rivera
Joseph Belanger, B.S
..Cooperative Research Agent, Conservation Experiment
Statinn (Division of Soil Conservation). Morn'
Superintendent, Nematode Project, Klamath Falls
A. E. Gross, M.S
Superintendent, Red Hill Soils, Experiment Area,
T. H. DeArniond, B.S
Oregon City

jand Diseases), Medforda
-

-

