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Foreword
The advancement and stabilization of agriculture and
related industries in Oregon is the aim of the Experiment
Station research program. Since agriculture is a competitive industry, the benefits of this progress are passed

on to the consumer in the form of a higher plane of
living.

The diverse nature of Oregon's agriculture extends
the work of the Experiment Station into a wide variety
of fields, each of which has problems whose solutions are
important to continued agricultural prosperity in the
state.

This report traces the advancements in all phases of
agricultural research made during the past fiscal year.
Some of the work was conducted cooperatively with the
U. S. Departments of Agriculture and Interior. In addition to state appropriations, industrial organizations, private citizens, and various governmental agencies provided
some financial support.
The role of the Experiment Station is fundamental to
the agricultural development of Oregon. Its contributions have been substantial, though not always apparent
to the casual observer. We recommend a careful examination of the research undertakings outlined in this report.

Dean and Director Emeritus
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report has been organized on a commod-

THIS
ity basis for the convenience of the reader.
Discussed within the sections are production, pro-

cessing, and marketing problems and related research in disease, insect, and pest control, bacteriology, agricultural chemistry, agricultural engineering, agricultural economics, and resource
conservation. The report was prepared by Sam
H. Bailey, Experiment Station Editor, and Noryule R. Gish, Assistant Experiment Station Editor.
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Field, Forage and Seed Crops
Cereals
Cereal Program Produces Better Crops
Better cereal crops for Oregon is the goal of the state-wide
cereal breeding and varietal testing program. Cooperating in the
program in an attempt to develop new, high-yielding, disease-resistant varieties for the many diverse areas of the state are the Central
Experiment Station and several Branch Experiment Stations and
Experimental Areas.
Specific varieties were recommended by geographic districts of
Oregon this year in a new publication entitled "Field Crop Variety
Recommendations," by leaders of the cereal program at the Central
Station and by Branch Station superintendents. The recommenda-

tions are proving of valuable assistance to farmers of the state and
are creating an awareness of the need for proper selection of varieties
depending on local growing conditions.
3
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The improvement of varieties and future development within
the industry will come from the extensive breeding and varietal
trials. An example of this is the widespread adoption of the recently released spring barley, Bonneville, in the Snake River Valley.
Bonneville, a stiff-strawed selection from the cross Coast-Lion-Trebi
x Winter Club, was released last year following several years of
test planting at the Malheur Experimental Area. It is a high-yielding
and late-maturing barley that shows considerable promise for the
Snake River Valley region.

At the Central Experiment Station this year, fall and spring
nurseries of barley, wheat, and oats were expanded to include new
promising selections. Emphasis in the breeding program is being
placed on the development of an improved 2-row malting barley,
high-yielding, disease resistant spring oats, and better adapted highyielding winter barleys.

Different growth regulators were tested on flax, barley, and

wheat varieties to determine their effects on growth habit and yield.
Severe winter weather again hampered cereals testing at some
of the Branch Stations but provided an excellent opportunity for
winter hardiness determination.
Approximately 95 per cent of the wheat grown on dry farms
in eastern Oregon was bred, tested, and distributed directly from

the Sherman and Pendleton Branch Stations. At Pendleton the

emphasis is on the development of better varieties suited to the high
rainfall areas of the Columbia Basin, while at the Sherman Station
varieties must be suited to low rainfall conditions. Both Branch
Stations maintain extensive cereals nurseries and both have promising selections that are being carefully observed for possible future
release.

The Kiamath and Deschutes Experimental Areas and the

Southern Oregon Branch Station also are conducting varietal tests
aimed at developing cereals well adapted to their particular areas.

Trials Point to Increased Corn Yields
Corn yields of 100 bushels per acre or more can be economically
produced on the better soils in Oregon, according to results of hybrid
field corn trials conducted in five key locations throughout the state.

Although the present average corn yield for the state is only 35
bushels per acre, tests show that yields can be greatly increased by
using adapted hybrids, irrigation, and heavy rates of fertilization.
Hybrids included in the five yield trials were those generally
recommended and grown in the areas, new Experiment Station hy-
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brids, and commercial hybrids used at the request of the producing
companies. A new hybrid, W-412-A, was the only one exceeding
the yield of Oregon 525, standard hybrid for the Willamette Valley,
by a significant amount. In the trial at Corvallis, W-412-A produced
104.5 bushels per acre.
At the Red Soils Experimental Area, the highest yielding hybrids

were Oregon 355 and W-255.

Individual plots at the Umatilla

Branch Experiment Station yielded more than 200 bushels per acre
and the U.S. 13 hybrid averaged 186 bushels per acre. Hybrid U.S.
13 is now being recommended for general production in the Hermiston area. Iowa 4316 was the most promising hybrid in trials at the
Maiheur Experimental Area, yielding 139 bushels per acre. At the

Southern Oregon Branch Experiment Station the top yield was
123.8 bushels per acre.

Corn Yields Increased in Umatilla Area
In recent years corn has proved itself a good grain crop for the
irrigated lands of the Umatilla irrigation project in eastern Oregon.

Hybrid corn trials on the Umatilla irrigation project have proved
that nitrogen fertilization will increase corn yields sufficiently to
make it a profitable feed crop on irrigated eastern Oregon lands.
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Fertilizer trials at the Umatilla Branch Experiment Station have
demonstrated that nitrogen fertilization will increase field corn yields

to the point where it is a profitable venture for corn growers in
the area.

Six different levels of nitrogen application were made ranging
from zero to 600 pounds per acre. The corn was grown on alfalfa
sod and nitrogen was applied four times during the growing season.

The average for all treatments was 196 bushels per acre or a 78
bushel increase over unfertilized check plots.

The most significant

increase was obtained with 120 pounds of nitrogen per acre and

increased yields gave dollar returns about eight times more than the
cost of the fertilizer. The experiment results show that nitrogen application above 160 pounds per acre is not economical.
Other fertilizers including sulphur, phosphorus, and potash
were tried in the investigations. Significant responses were not obtained, however.
Although nitrogen proved generally successful on corn, high
levels of nitrogen with insufficient irrigation water reduced corn
yields materially. In winter cover crop trials it was learned that hairy

vetch produces in excess of 100 pounds of nitrogen per acre and
can be used to advantage for corn production. Field peas produce
only half as much nitrogen and are susceptible to winter injury.
Plowing under rye without adding nitrogen gave low corn yields.

Corn Drying Methods, Costs Sftdied
Although it has been proved that Oregon can grow corn, the
state has never produced more than about one-third of its requirements. One reason for this is the lack of adequate drying equipment and techniques.

Investigations of corn-drying procedure were continued this
year in an attempt to perfect the necessary equipment and techniques.

A slatted-floor corn crib was constructed on a Willamette Valley
farm and 926 bushels of ear corn were placed in it. A commercial

drier required 50 hours to dry the corn in this crib from 32 per
cent to 20 per cent average moisture content. Costs, including fuel
and electricity, were 6.6 cents per bushel.
Husks not removed by the corn picker were the greatest obstacle
in the drying tests. This makes some adaptation of standard machinery necessary before drying operations can be completely satisfactory.

A temporary crib constructed of snow fence proved lower than
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the slatted crib in over-all efficiency but still was satisfactory. Drying
costs went up to 9.05 cents per bushel for this installation.
Costs and efficiency of present corn-drying procedures will be
evaluated again next year. In addition, drying tests will be conducted
using shelled corn.

Forage and Seed
Improved Crops Come from State-Wide Trials
Development of improved forage and seed crops that are adapted
to growing conditions in the various regions of Oregon is the objective of the state-wide program of forage and seed crop improvement.
Cooperating in the program are the Central Experiment Station, the
various Branch Experiment Stations and Experimental Areas, and
the U. S. Department of Agriculture.

At the John Jacob Astor Branch Experiment Station, work is
under way to find out why Astoria bentgrass seed production has
decreased in recent years and what can be done to correct the condition. Extensive forage and grass variety trials are being conducted
as part of the pasture improvement program.
Names were announced officially this year for the two varieties
of the long-lived legume that had been called Lotus major and that
had been developed at the John Jacob Astor Branch Station. The
common or fuzzy type of the legume is now known as Beaver big
trefoil and the smooth type as Columbia big trefoil. The name big
trefoil is to be used rather than Lotus major because of the wide
acceptance of that name in all other parts of the world.
The value of forage and seed crops in rebuilding the depleted
red hill soils of the Willamette Valley is being demonstrated at the
Red Soils Experimental Area. Chewings fescue has been found of
real value when rotated with small fruits.
Showing outstanding performance and adaptability to southern
Oregon conditions is Talent alfalfa, developed at the Southern Oregon Branch Experiment Station and grown again this year for seed
increase. Talent yields have been about 1 ton per acre higher than
other standard varieties being tested and stands have been found to
last longer.
As a result of forage work at the Kiamath Experimental Area,
there is developing a rapid expansion in the use of Lotus corniculatus,
alta fescue, and meadow foxtail for livestock production feed in the
Klamath Basin. Research on improvement of the Klamath strain of
creeping alfalfa is being continued.

8
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The improvement of native meadows is being stressed at the
Squaw Butte-Harney Cooperative Range and Livestock Station and
pasture improvement is being emphasized at the Eastern Oregon
Livestock Branch Experiment Station.
Varietal trials with various legumes and grasses are being conducted at the Malheur Experimental Area, and the Pendleton, Sherman, and Umatilla Branch Experiment Stations. The Hood River
Branch Experiment Station and The Dalles and Milton-Freewater
Experimental Areas are working with forage crops as orchard cover
crops.

Tall Fescue Breeding Program Initiated
A new program of tall fescue breeding was initiated this year
in an attempt to obtain information which may lead to further improvement of this species. The work underway this year consisted
of two main phases. The first phase was the preliminary investigation of 151 plants of tall fescue as to their general breeding behavior.
The second phase was the planning for the establishment of a large

A total of 18,000 tall fescue plants have been established in this

selection and breeding block at the Hyslop farm. The plants are being

used in the new program of tall fescue breeding initiated this year.
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basic nursery on which extensive breeding studies could be made.
In the first phase it was found that in general the species tended to
be highly self-sterile. There were some highly self-fertile plants
which will be used further in inbreeding studies.
In organizing a grass breeding program it is necessary to have
information on the intervals between the time of emergence of the
head from the boot stage until the actual time of flowering. Some
interesting leads were obtained in this connection. It was found
that it took approximately two weeks from the time that the first
head emerged unil the flowering began. The flowering seemed to
take place almost entirely during the afternoon under the particular
conditions existing this year. No flowering was observed previous
to 1 p.m. The peak of flowering seemed to be reached about 3 :30
p.m. and all flowering had stopped by 6 p.m. in any one day. The
flowering on any given panicle starts on the outer end of the branches
and works inward and downward in a systematic manner.
Since a very large percentage, 80 or 90 per cent, of the seed produced in Oregon is used in other parts of the country, a survey was
made of the problems that exist where this grass is utilized for forage purposes. It is very important that the needs of the consumer
be considered in setting up a breeding program of this nature.
One striking result of contacts made in consuming areas indicated the immediate need for establishing a program to obtain disease
resistance to two rather prevalent leaf spots. One of these is HelininIhosporiuni dctyoides and the other Rhizoctonia solani.
Plans were laid for the establishment of a large basic nursery,
the second phase of the tall fescue program. Some 25,000 plants
were started in the greenhouse from which 18,000 were transplanted
to the field. These plants represent nine different genetic sources.

Oregon Hay Drying Losses Reduced
Oregon farmers annually lose 10 to 20 per cent of the nutrient
value of their tame hay production as a result of leaching, bleaching,
molds, and leaf shattering. In western Oregon, estimates of losses
greatly exceed these figures. Results of Experiment Station hay
drying tests have shown that by using careful harvest procedures and
mow-type hay driers, western Oregon farmers can virtually eliminate
the losses caused by poor hay drying weather.
Performance tests of a commercial hay drier were conducted
as part of hay drying research this year. Results of the tests showed
exceptionally high food value in the dried product but performance
was not as efficient as was expected. The manufacturer halted pro-

10
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duction to make adustments in the design on the basis of these tests.
A survey of all known hay drying installations in the state was

Methods and equipment used in the various climatic
regions were studied and data assembled for a handbook to be used
in design, construction, and operation of hay driers.
completed.

Grass Seed Production Costs Computed
With the importance of the grass seed industry in Oregon on
the increase, investigations have been made into the economics of
grass seed production and pasture utilization.
Relative returns from certain grass crops were compared and
production methods evaluated this year. Results indicate that alta
fescue, when cultivated in rows, yields 100 per cent more than solid
plantings and seed quality is improved. The study showed, further,
that row-cultivated stands remain in production longer. Seeding
with a nurse crop proved to be unprofitable for alta fescue and chew-

Yield per acre of alta fescue can be doubled by row cultivation instead

of planting in solid stands. Trials also have shown that row cultivation prolongs the life of the stand and improves its quality.
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ings fescue. Perennial rye grass, on the other hand, was more
profitable when seeded with a grain crop.
The study indicated that alta fescue may be produced profitably
under a wide range of soil conditions. Chewings fescue is not economically grown on poorly drained soils.

Controls Developed for Seed Crop Pests
Serious forage and cover crop seed losses caused by damaging
insect pests are a major problem for seed producers in Oregon. The
need for immediate control measures has been recognized by the
Experiment Station and important progress was made this year in
studies aimed at controlling some of the more serious insect pests of
clover.

Focal point of the investigations was the development of a preliminary control program for the damaging clover seed weevil which
attacks ladino, alsike, and common white clover. The larvae of this

insect feed on and destroy the developing seeds, with each larvae
damaging from 2 to 4 seeds.
Results indicate that a single application of 5 per cent DDT dust
at the rate of 20 pounds per acre will reduce seed losses caused by
the clover seed weevil to a new low. The best time to apply the
treatment is when about 20 per cent of the clover heads in the field
have withered and turned brown. Applications should be made in
early morning or late evening to avoid killing honey bees and other
insect pollinators.
No difference in control of the weevil was noted between appli-

cations of dust by airplane and by ground machine where the dust
was evenly distributed on the fields.
It was observed this year that in areas where DDT controls have
been used against lygus bugs there is very little trouble with clover
seed weevils. This indicates possibilities for a combined control
program.
The effects of nitidulid beetles on red clover crops also received
attention in studies this year. Attempts to control these beetles with
various insecticides failed, indicating that growers using insecticides
to control this pest are at best receiving only doubtful benefits from
the applications.

Ladino Clover Seed Yields Increased
Declining yields of ladino clover seed in southern Oregon in
recent years have occasioned alarm and a broad program of research

has been launched by the Experiment Station to find the factors

12
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responsible for the declining yields and to develop practical control
measures.

One phase of work that produced speedy and substantial results
was the entomological research on control of lygus bugs, which were
severely cutting yields. The development of a DDT dusting program
brought yields in 1949 that were more than double those of the preceding year.
In 1948, when only a few acres in Josephine County were dusted

for lygus bug control, the average yield of seed per acre was
57 pounds. In 1949, the 66 growers who dusted their combined
852 acres of seed with DDT obtained an average yield per acre of
141 pounds. In contrast to this, 98 growers with 566 acres who did
not dust in 1949 received an average of only 63 pounds per acre.

After deducting for cost of materials and two applications, the DDT
applications brought an estimated net increase per acre of $88.50.
Insect pollinators have been found essential for a paying crop
of ladino clover seed and various other legumes. To determine how
essential bees are for pollination, comparisons were made of the
number of normal seeds produced per 100 heads under a cage where
bees were excluded, and where bees had access to the clover plants.
In 1948, there were 365 seeds produced per 100 heads in the cage
and 13,946 seeds outside. In 1949, the number of seeds produced
under the cage was 523; outside the cage, 17,162. Studies are under-

way in an effort to determine the number of bees required per acre
for maximum pollination.
The effects of fertilizers (sulphur used alone and in combination
with treble phosphate, super phosphate, and borax) were studied in
1949 but results were inconclusive. Future agronomic work will
center around methods of fertilization, management practices, irrigation, and the development of higher-yielding strains.

New Seed-Testing Research Started
New research projects dealing with seed-laboratory methods and
problems were initiated this year and preliminary work on several
phases is well under way. The studies include germination trials on
hairy vetch, lettuce, lotus, weed seed, and coated and pelleted seed;
quality improvement in Tualatin oatgrass; and evaluation of weak or
abnormal seedlings.

Germination studies on hairy vetch have shown that weevil
damage in seed lots is still responsible for much low germination.
Results of germination trials with lotus, lettuce, and coated and pelleted seed have yielded valuable data which will aid in seed laboratory
work.
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Tests on weed seed show that tansy ragwort seed germinates in
14 days while wild garlic buiblets proved to be quite dormant. Additional work will be required to overcome the dormancy and shorten

the germinating period. Soft, immature seeds of St. Johnswort did
not prove viable and therefore should be placed in the inert fraction
and not counted as weed seed in the purity tests.
Preliminary work on the improvement of Tualatin oatgrass germination indicates that naked oatgrass seed has a protruding embryo
that is susceptible to mechanical injury.

Bees Prove Essential in Crop Pollination
Without the help of bees and other insects in pollination, many
species of plants will not set seed or produce fruit no matter how well
they are fertilized, managed, and protected from diseases and pests.
Contrary to the common notion, the most important role of bees is
that of pollination rather than production of honey and beeswax.
Experiments have been conducted which demonstrate the essential part played by bees in the pollination of certain legumes in Oregon.

In the early stages of the research, emphasis has been placed
on the role of bees in pollinating ladino clover and hairy vetch for
seed production. A survey of native potential pollinating insects in

Oregon also has been made.
Significant results were obtained in cage tests with both ladino
clover and hairy vetch. Indications are that bees areessenti3l to the
production of a paying seed crop for both.
A lumite cage was placed over four square yards of ladino clover

and 100 heads were harvested within the cage and 100 outside the
cage. For the past two years, the average yields in these tests have
been 444 seeds from 100 heads without bees and 15,554 seeds from
the heads where bees were present.
Cage tests on hairy vetch showed similar results. When bees
were excluded, only about half as many seeds were produced as when
the bees had access to the plants.
The ratio of bee population to seed production and the efficiency
of bees in pollinating ladino clover have been studied in an attempt to
find a practical method for determining when a field has sufficient
bees to effect maximum pollination.
In the survey of pollinating insects, particular attention has
been given to collection and classification of native bees in Oregon.
Thousands have been collected and their floral visiting habits studied.
The survey has shown that the Pacific Northwest probably has more
species of bumblebees than any section of North America.
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Additional studies of the same problems are planned for next
year with some emphasis on the role of bees in the production of
lotus and red clover in addition to ladino and hairy vetch.

Sugar Beet Seed Studies Continued
Investigations of methods of producing sugar beet seed, which
have been conducted for several years cooperatively between the U. S.

Department of Agriculture and the Experiment Station, were continued this year.
It has often been observed that growth of sugar beets and some
other plants has been greatly stimulated in soils where brush or straw
piles have been burned. Previous investigations indicated that the
soil immediately under a burning area was greatly stimulated in nitrifying power. A similar increase in nitrifying power can be induced
in Chehalis soil by addition of lime or ashes to raise the pH. In this
case, the stimulating effect might be attributed to neutralizing of soil

The increased nitrification, however, has been known to
take place even though the ash which was left was not sufficient in
quantity to have much effect on soil acidity.
Investigations are being continued into the nature of such plantgrowth stimulus by subjecting both VTillamette and Chehalis soils to
various treatments under greenhouse conditions.
Heavy liming or the addition of ashes in either soil in sufficient
amounts to raise the pH to 7.5 or higher produced a threefold increase in growth of sugar beets at 3 months age.
Heating either soil to 400° F. produced doubling of growth at
acidity.

the same age.

Heating either soil to 1200° F. resulted in some fusion of the
Growth was very poor under this condition but when the
soil was pulverized again to a crumb structure and inoculated with
a small amount of unsterilized soil, double normal growth was obtained in the Chehalis soil. The Willamette soil remained rather
soil mass.

infertile.

Steam sterilization at 10 pounds pressure for 5 hours produced
double the normal beet growth.
One possible effect of these sterilization treatments is to increase
soil aeration. Further studies are in progress on this point.

Production of High Quality Seed Emphasized
Vegetable seed production flourished in Oregon during the recent war years but has since assumed a less important role in the
state's agricultural economy. Producer interest remains high, how-
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Increased seed production per acre is the focal point of studies with
vegetable seed crops. Shown is one of the test plots with crops
of mustard, turnips, cucumbers, table beets, radishes and spinach.
ever, and research is necessary to combat increasing production problems and insect and disease hazards.

The fundamental aim of studies now under way is increasing
the production of high quality seed per acre. High yields of good
quality seed obtained with several crops in experiments this year
indicate possibilities for profitable development of certain phases of
the vegetable seed industry.
Trials were conducted this year with cabbage, onions, table beets,
cucumbers, mustard, turnips, radishes, spinach, pumpkin, and squash.
Seed yields in all cases were above average.
On fertile soils, close spacing of cabbage plants gave highest
seed yields but staking had no effect on seed production. Nitrogen
fertilizer at 200 pounds of elemental nitrogen per acre gave the best
results in fertilizer trials with cabbage.
Size of bulb did not affect onion production but closer spacing
doubled the yield. Fall transplanted onions produced better yields

than those transplanted in the spring. Fertilizer treatment using
nitrogen, phosphorus, and potassium increased seed yields over the
lime, gypsum, and check treatments.
Nitrogen apparently is the key element in table-beet seed production. Rates up to 1r0 pounds per acre gave significantly increased

16
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seed yields. Topped beets appeared to yield as well as the untopped
plants. Nitrogen also was responsible for increased seed yield and

green weight in cucumbers. Highest yields in varietal trials came
from Chicago Pickling, Boston Pickling, Early Cluster, and White
Wonder cucumber varieties.

Earlier plantings gave the highest seed yields in trials with
mustard and spinach. Nitrogen treatments produced significant increases in seed yields for mustard, spinach, and turnips.

Ways Sought to Halt Seedpod Weevil
The cabbage seedpod weevil, recognized as one of the most dangerous insect pests of cruciferous seed crops in Oregon, is well established in the Willamette Valley where considerable cabbage is grown
for seed. The insect is credited with causing cabbage seed losses
ranging from 2 to 30 per cent, which represents a loss of $5 to $150
per acre under average price and yield conditions.

Efforts to halt the attacks of the weevil have been focused on
chemical controls.

Benzene hexachloride dusts have been applied by

many Oregon cabbage seed growers for control of the weevil with
profitable results. Indications are, however, that a much more satisfactory control program may be possible with parathion. In limited
trials this year, parathion gave excellent control with two applications

of 2 per cent dust but additional trials are necessary to substantiate
the findings.

Sunflower Trials Conducted at Umatilla
Varietal and fertilizer trials with sunflowers are being conducted
at the Umatilla Branch Experiment Station to determine the relative
merits of first and second generation Advance sunflowers and an
open-pollinated variety, to find the insect responsible for damage to
sunflower seeds and stalks, and to determine if sunflowers require
additional fertilization above that obtained from turkey droppings.
It has been assumed that first generation Advance sunflowers
were superior to the second generation, but it is not known how much
difference there actually is under Oregon conditions. The new study
is expected to supply this information and to find how the Advance
sunflowers compare with the open-pollinated variety. In 1948, first
generation hybrid Advance sunflowers were grown for turkey feed
with excellent results. In previous years, open-pollinated varieties
have been grown with less satisfactory results.

FIELD, FORAGE, AND SEED CROPS

17

When corn and sudan grass have been grown in fertility trials
on fields following turkeys it has been noted that in areas of concentrated droppings there was no increase in yield over areas with
scattered droppings.

Potatoes
Broad Disease-Control Program Continued
Because of their method of propagation, potatoes present more
disease problems in their culture than any other major agricultural
crop. A vigorous research program which has kept pace with the
increasing number of potato diseases that have been showing up has
been a major factor in keeping Oregon potatoes in demand.
Research on potato diseases this year was focused on the development of disease-free seed, reduction of seed-piece decay, testing

This storage rot, caused by a Fusariurri fungus, is responsible for
heavy winter storage losses in Oregon potatoes. Work on this phase
of potato diseases is included in the broad disease-control program.

18
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of blight-resistant varieties, and control of insect virus vectors or
disease carriers.

Studies of eye-indexing methods were completed along with
the development of small seed plots designed to establish foundation
parent stock of disease-free seed. Continued investigations along
similar lines will be made in cooperation with Oregon potato growers
in an effort to improve seed potatoes.
Potato seed treatment tests aimed at reducing seed-piece decay
yielded promising results. Most effective of the treatments used

was that of dipping freshly cut seed-pieces in Phygon or Zerlate.
Treatment with acidulated mercuric chloride, standard mercuric
chloride, and Semesan Bel resulted in complete breakdown of the
seed-pieces unless planted within 72 hours after treatment.
In \Tarietal tests for late blight, the Calrose and Kennebec varieties showed a high degree of resistance in trial plantings in the coastal
areas. The Russet Sebago variety also has shown promise for use in
areas where late blight is a limiting factor and, along with Kennebec,
appears to have commercial possibilities.
The virus disease leaf roll remains an important problem. Apparently it is on the increase in central Oregon. Indications are that
disease-free seed is the primary answer to the leafroll problem and
investigations are being slanted in that direction.

Research Aimed at Cutting Shipping Losses
An increase in income for eastern Oregon potato growers is possible providing the quality loss caused in shipping to market can be
reduced, according to results of a study made this year.
Western growers face a competitive disadvantage because of
longer shipping distance to the large eastern markets which increases
the shipping and handling problem. Trials this year were aimed at
measuring the extent of quality losses caused in shipping and finding
ways to reduce them.

Fourteen experimental carloads of early crop potatoes were
shipped from western Idaho and eastern Oregon to Chicago and
Des Moines.

Sample sacks were placed in designated positions in
each car and inspected before loading and upon arrival at the terminal market. The average amount of defects at the shipping point
was six pounds per 100-pound sack. At the terminal market the
average was 11.7 pounds defective per sack, or an increase of 5.7
pounds per sack due primarily to handling and shipping damage.
Retail samples of potatoes were purchased at the terminal markets
to determine the quality of potatoes actually received by consumers.
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Investigation of pre-packaging potatoes in consumer-size containers is contemplated as an initial step towards improving product
quality.

New Controls Tried for Potato Insects
New control methods for the potato tuber flea beetle and the
wireworm may result from preliminary tests with soil insecticides
conducted this year.

Forty-eight soil insecticide treatments were compared in test
plots to determine the dosage-mortality on the potato tuber flea
beetle. Ninety-nine per cent control was obtained with parathion,
toxaphene, chiordane, benzene hexachloride, aldrin and dieldrin.
None of these gave evidence of causing injury to plants or soil
micro-organisms.
Eight different diluted chemicals were applied as bean seed treat-

ments to study their effects on wireworms and seed corn maggots.
All of the chemicals caused varying degrees of plant injury. Aldrin,

F

Trial shipments of Oregon early crop potatoes were graded and inspected at packing sheds before being sent to market under controlled

conditions to determine the extent of quality loss due to shipping.
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parathion, benzene hexachloride, and chlordane killed wireworms
most rapidly and prevented damage to roots.
Expansion of these control studies is contemplated for next year
in an effort to develop practical measures for use by commercial
growers.

Hops
Broad Research Program Under Way on Hops
A broad program of investigation into the problems of hop
production, breeding, disease control, and quality testing was carried

on this year in cooperation with the U. S. Department of Agriculture. A variety of valuable information and some promising results
have been discovered through the tests.
Genetic studies and breeding work have been aimed at improving
disease resistance, gaining higher quality, and improving the adapt-

ability of hops to local growing conditions. Male and female hop
plants of diverse genetic origin have been selected on the basis of
their field and laboratory resistance to downy mildew. These have
been planted in plots to serve as a source of germ plasm on which

-.

-

,

,j

L.
w

-p

More than 11,000 of the small light-colored pollen bags shown here
were placed in the experimental hop yard in 1950 as part of a breeding program for better quality, adaptability, and disease-resistance.
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to establish a breeding program. A seedling nursery including 351
crosses was planted and plants were artificially inoculated with downy
mildew. Selections were made from the seedling nursery on the basis
of desirable agronomic characteristics, resistance to downy mildew
and alpha bitter-acid content.
Significant yield differences were obtained from various fertilizer
treatments on the Fuggles variety. Highest yielding fertilizer treat-

ment was 75 pounds of available nitrogen and 75 pounds of P205
per acre. Although the combination of phosphorus and nitrogen
proved best, phosphorus alone did not affect hop yields.
Trials on the relationship between the number of vines per hill
and yield for Fuggles variety showed that yield was highest when six
vines were used.
A suggested dust-spray program for downy mildew control on
hops has been developed and recommended to hop-growing counties
in Oregon.
Seed collected from open-pollinated varieties was used in germination studies. A treatment of alternating high and low temperatures in a medium of vermiculite appears desirable.

Proper cultivation, irrigation and fertilization methods in experimental trials with hops this year resulted in yields of 3,000
pounds per acre from small plots or about three times as much as
the average yield for Oregon. The preliminary trials show possibilities for greatly increasing commercial hop yields through the application of recommended cultural practices along with sufficient irrigation and heavy fertilization.
Results have demonstrated that it may be possible to reduce the
injury caused by early vine cutting to a minimum through the use
of fertilizers and leaving suckers on plants during the latter part of
the season. Leaving the suckers on the plants, however, increases
the difficulty of controlling insects and diseases.
Work for next year will include fertilizer trials with nitrogen,
phosphorus, and potassium. Time of application, the effect of early
vine cutting in conjunction with suckering and stripping and various
rates of fertilization, and comparisons of fall and spring fertilizer
applications to cover crops will be studied. Time of irrigation in
relation to disease control also will be considered.

Better Hop Evaluation System Sought
An improved system for evaluating hop quality was sought in
research studies this year. Methods of grading and inspection were

investigated and the value of various factors in determining hop
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Hops samples are collected and chemically analyzed in the laboratory

as one step in the search for a better system of quality evaluation.

standards was analyzed. Information collected in the tests is expected
to aid in making revisions of the tentative standards for hop quality
which have been used previously.
Samples collected in the Pacific states were analyzed for moisture
content, soft resins, leaf and stem content, broken cones, and lupulin
quality. It was discovered that broken cones very definitely carry a
considerably lower soft resin content than the whole cones. Appar-

ently factors such as broken cone damage, amount of lupulin, and
within certain limits, the color and condition of the lupulin, do mdicate hop quality with reasonable accuracy. Colorimetric determination of soft resins also has proved to be a satisfactory method of
determining quality.

Flax

Fiber Flax Varieties Tested
Extensive breeding and varietal trials with fiber flax were carried on this year cooperatively by the U. S. Department of Agriculture and the Experiment Station. More than 200 varieties and strains
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were tested for straw and fiber yield, disease resistance and fiber
quality. In addition, 74 new strains were introduced from foreign
countries for observation.

In varietal field trials, the Cascade variety continued to show
excellent results. Cascade was released for commercial production
in 1945 by the Experiment Station.

Continued investigations of the wax content problem in fiber
flax were conducted with results confirming previous tests. In trials
last year the wax content was found to increase substantially in the
late stages of maturity. Biggest differences in wax content resulted
from differences in date of planting and date of harvest.

All strains and varieties used in the flax breeding work were
tested this year in the disease nursery for wilt and rust resistance.
Two New Flax Machines Developed
Development of two promising new flax machines was pushed
along toward completion this year. These engineering investigations
with fiber flax, conducted cooperatively with the U. S. Department
of Agriculture, have produced a completely new push-type flax puller

and a field binder-loader, both of which are designed for greater
speed and efficiency in flax harvesting and processing operations.

Performances of both pieces of equipment in the field indicate
prospects of substantial savings for the flax industry when they are
completed and released commercially. Although results have been
promising, another year of testing will be required before the puller
is ready for commercial use. Field trials aimed at perfecting the
operational efficiency of the field binder-loader also will be continued.

The self-propelled puller has been designed to harvest a fiber
flax crop with less damage to the straw. It will produce a neater,
more uniform flax bundle. This reduces damage to the bundles in
handling and processing operations such as deseeding, retting, and
scutching. Among the unique features incorporated into the design
of the puller are the double-needle binder which puts two strings
instead of the conventional one on the bundles, narrow pulling throats

which pull the flax more evenly, and wider pulling belts with soft
rubber faces which grip more firmly and do less damage to the straw
during the pulling operation. The puller also carries a hydraulic lift
to raise and lower the pulling section and an auxiliary engine to
operate the puller belts independently of the speed of the tractor.
The automatic binder-loader replaces the portable field binder

and cuts down on the labor required to perform the binding and
loading operations in the field by eliminating the necessity for using
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Two promising new fiber flax processing machines developed cooperatively by the Experiment Station and the U. S. Department of Agricul-

ture are the push-type puller, top, and the field binder-loader, below.

an additional tractor and crew to load. Sun-dried "wigwams" of
flax straw are picked up in the field by the self-propelled experi-.
mental machine, bound, and conveyed to a trailing wagon. This year
the wigwam pickup and tying mechanism was redesigned and the
controls moved to the front of the machine. The binder-packer
mechanism also was revised to cut down straw damage. As a result,

considerable success has been reported in latest field trials of the
binder-loader.
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Precise End-Point Sought for Flax Ret
Finding a sure means of determining the end point of the retting
process is one of the major problems confronting the flax industry
and one of the major objectives of Experiment Station flax research.
The determination of a precise end point of the process is allimportant because of its bearing on fiber quality. Fiber that is retted
too long is weak and breaks easily during the scutching operation.
Fiber that is retted too little is tough and difficult to clean properly.
Studies to date have not produced a method that is sure enough
to justify recommendation but they do point the way to new avenues
of investigation that may produce the answer.
Work on the influence of source of water on flax retting and
fiber quality has shown that the source of water does influence fiber
color and other quality factors.
Preliminary trials were started this year with autoclave retting

or retting by means of superheated steam under pressureand

will be continued next year to check the possibilities of this method.

Time of Planting Affects Wax Content
Work on the problem of wax content in flax (too much wax
complicates the spinning operation) showed this year that date of
planting and stage of maturity in harvesting affect wax content.

Flax that is pulled at the proper time of maturityin the early
golden yellow stage--not only has maximum quality and quantity of
flax fiber, high seed germination and oil content, but also low wax
content. Wax content is known to increase substantially in the last
stages of maturity.

Less wax was found in samples of flax planted early than in
late-planted flax where both lots have been harvested the same number of days after planting.
A satisfactory chemical degumming treatment to replace bio-

logical retting has been worked out on a laboratory scale but the
economics of such a treatment have yet to be determined.

Spedalfy Crops
New Fiber Crop Studied
Prospects for the development of a new fiber plant industry in
Oregon are rated good following initial results from test plantings
of Phorrniun'i tenax, the only hard leaf fiber that will grow inside the
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continental limits of the United States.
A member of the lily family, Phormiuni tenax is considered a
strategic material in time of war. This year the U. S. Department

of Agriculture in cooperation with the Experiment Station established a Phormium nursery at Ophir on the Oregon coast. Results
obtained from these plantings have been very encouraging and studies
will be continued in an effort to determine prospects for establishing
the crop in a semi-wild state.

The Phormium plant grows 10 to 12 feet high and has proved
to be an aid in preventing erosion. It has both frost and drought
resistance and is a perennial.
Investigations will be expanded next year to include work on
fertilizer response and adaptation to Oregon conditions.

Mint Crop Insect Damage Reduced
Oregon mint growers have substantially reduced damage to their
crops in recent years as a result of control measures developed for
mint insects by the Experiment Station. Particular attention has
been paid to mint flea beetle, strawberry weevil, and climbing cutworm this year.
The mint fleabeetle, which is present in all of the mint growing
sections in the Willamette Valley, can be controlled with 5 per cent
DDT dust and 90 per cent cryolite, according to the tests.
Two species of strawberry weevils have developed into serious
mint pests. In trials this year, it was demonstrated that both can be
controlled with poison bait. A bran or apple waste base for the
poison bait has proved successful and control has been obtained with
two applications.

A new mint pest, the climbing cut worm, also came in for a
share of attention in the studies. The general life history of this
moth was studied this year and preliminary control measures were
tested. Good control was obtained using 5 per cent DDT dust.

Safflower Tested as Dryland Crop
The value of safflower as a substitute dryland crop for wheat in
eastern Oregon has been studied at the Sherman Branch Experiment
Station since 1942 with promising results.
If market outlets can be developed, the value of safflower as a
crop will be greatly increased. Some industrial concerns have indicated interest in obtaining safflower for processing if sufficient
amounts can be assured.
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Yields of safflower in pounds per acre are about one-third those
of wheat. In comparison with other regional test stations, the Sherman Branch Station has produced safflower with the highest average
oil content and the heaviest test weight. Safflower has been found
better adapted to eastern Oregon than flax. Fourteen varieties were
grown in nursery trials this year. There was no significant difference in grain yield but there was considerable variation in oil content.

Weed Confrol
Weed Controls Result in Untold Savings
Selective weed control in a variety of crops resulting in untold
savings to Oregon farmers has been made possible by an expanded
Experiment Station research program. Full scale control measures
for a number of seriously increasing weed pests have been produced
by the investigations.

Particular attention this year was given to studies of weed control in horticultural crops, cereal crops, grass and forage crops, and
specialty crops. Control of perennial weeds and tests of chemicals

The effect of the selective weed killer IPC on quack grass is shown
here when the foreground, which was treated with [PC and disked,
is compared with the untreated quack grass plot in the background.
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used in selective weed control are other phases which have received
considerable attention.
Savings of $30 to $70 an acre in hoeing costs have been effected
by the development of a weed control program for strawberries using
IPC as the principal chemical. The dinitrophenols and 2,4-D are
being used as supplemental herbicides.
A satisfactory control program for fall-planted bulb crops also
has been developed. The program hinges on the use of IPC as a
pre-emergent spray in the fall followed by suitable selective sprays
in the spring as needed. There are indications that combinations of
calcium cyanamide and IPC may prove to be even more desirable
since this treatment adds nitrogen while accomplishing weed control.
Preliminary trials with bulb crops have shown potassium cyanate
and IPC to possess immense advantages as a combination herbicide
in selective weed control.

Observations of control measures used for cereal crops have
shown that oil is not suited as a carrier for this type of crop. Water
is recommended as the best carrier for 2,4-D used on cereals. The

value of MCPA as a selective herbicide in these crops also was
demonstrated.

Control of grass plants in grass and legume crops received considerable attention. Trials have demonstrated that there is a possi-

bility that IPC may be used as a control for weedy annual grasses
and perennial grass for seed.
Flax and mint studies have indicated some possibilities for the
use of chemicals in controlling weeds. It was found that flax varieties differ markedly in susceptibility to various growth regulating
substances. IPC used for the control of weedy grasses, particularly
water bentgrass and quackgrass, shows definite possibilities.

The phase of weed control dealing with perennial weeds has
included work with quackgrass, Canada thistle, wild garlic and tansy
ragwort. Ammate was found to be particularly good for control of
Canada thistle. Wild garlic continues to be a serious menace to the
seed industry of the Willamette Valley and will be a focal point of
future weed control work.

After making a large number of trials, it was found that

2,4,5-T or a combination of 2,4,5-T and 2,4-D is an effective control

for many species of brushy plants, especially blackberries. Best
results were obtained by spraying the old plants during June and
early July.

As a result of laboratory studies on the formulation of IPC, a
better liquid concentrate of this important chemical has been developed which will encourage its use and permit price reductions.
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This is a beetle army at work on a field of St. Johnswort. On the left
is the untouched weed in bloom while on the right the field has been
stripped.

Dark area in center is where the beetles are feeding.
Beetles Used to Control St. Johnswort

Fifteen beetle colonies totaling 75,000 adult beetles were distributed in nine Oregon counties this year as part of a long-range
control program for St. Johnswort weed.
The control project is designed to halt the spread of St. Johns-

wort on Oregon range lands by allowing the beetles to devour the
The small green beetles feed exclusively on St. Johnswort

weed.

while ignoring other plants in the same field.
Colonies were distributed to Jackson, Josephine, Douglas, Linn,
Polk, Yamhill, Umatilla, Wallowa, and Benton counties where they
will be allowed to increase.
Three or four years will probably elapse before the beetles are
present in numbers large enough to give control, although observations show that they are already at work in certain areas.
Australian Scientists originated the plan to use beetles as a control for St. Johnswort. They discovered the species now being used

in France and tested them against a wide range of crops. Beetle
colonies were imported from Australia into California where they
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have proved successful in eradicating the weed.
The beetles for Oregon were collected in a 15-mile-long valley
in Humboldt County, California, where they had given almost com-

plete control of St. Johnswort after four years, and were starving
from lack of weeds to feed upon. Collections were made from test
fields operated by the U. S. Department of Agriculture bureau of
entomology and plant quarantine. Indications are that beetle popula-

tions will build up more slowly in Oregon than they did in certain
areas of California.

Spray Equipment Problems Studied
Experience of farmers and researchers has shown that improvement in spraying equipment used in air-borne and ground applications
of herbicides is necessary for more effective results. Based on these

observations, investigation of equipment problems was begun this
year by the Experiment Station.
A preliminary study of available equipment showed that some
of the machines are not being used to their full potential value. Field
tests of as many rigs as possible are scheduled for next year.
Plans have been developed for a boom-type sprayer with booms
extending to a maximum width of 29 feet. Some farmers in eastern

Oregon have indicated a desire for a spray outfit with even wider
booms.

Work planned for next year will include a study of airplanes
used in spraying to determine how better control can be obtained by
changing equipment or operational technique.

Effective Gorse Controls Developed
The development of more effective and practical controls for
the shrub pest gorse in recent months has advanced the control pro-

gram to the point where it appears that gorse research as an individual weed problem can be discontinued in 1951. By following
recommended control practices, it is possible to check and control
this pest plant that has claimed some 25,000 acres of once-productive
grazing land in western Oregon.

Brought to Oregon in 1894 as an ornamental shrub, gorse or
Irish furze quickly overstepped the bounds of beauty and turned into
a serious pest. This leguminous plant with its showy orange-yellow
blossoms has now spread to every county on the coast and to several
Willamette Valley counties. It is most serious in Curry, Coos, and
Lane counties.
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The recommended spray treatment is a mixture composed of
equal parts of 2,4,5-T and 2,4-D. The two materials are used together primarily for reason of economy. The mixture is as effective
as 2,4,5-T alone and the cost is considerably less with the use of
2,4-D.

The best time to apply the spray is on the regrowth following
The amount of spray required will depend on the height
of the gorse regrowth. Small gorsei to 2 feet tallwill require
only about 2 to 4 pounds per acre. Gorse that is 6 to 8 feet tall will
burning.

need an application of 8 to 10 pounds per acre. Besides checking the
regrowth of the established gorse, the spray also will stop the seedling growth that follows the fire. Seedlings can be killed with as
little as 1 pound of spray per acre.
On rough, inaccessible land where spraying is not feasible, the
experiments indicate two possibilities. After the gorse is burned,

pasturing with goats will give excellent control. Where the land
can be reforested and adequately protected against fire, the gorse
eventually can be brought under control.
On suitable land, pastures can be established following clearing
of the gorse. A combination of adapted species, fertilizers, close

grazing and selective spraying will control gorse seedlings and regrowth satisfactorily.
One season's treatment is not enough, research has shown. The
treatment must be repeated for several seasons in some cases before
complete control is possible.

Horticultural Crops
Tree Fruifs

New Fruit, Nut Varieties Tested
A vigorous, coordinated state-wide fruit and nut variety testing
program has been established by the Experiment Station in recent
years. A total of 778 varieties of tree fruits and nuts are now established in plantings at the Central Station, eight Branch Stations and
Experimental Areas and with private cooperators throughout Oregon.

Branch Stations and Experimental Areas participating in the
varietal testing work include the Hood River Branch Station, South-

ern Oregon Branch Station, Umatilla Branch Station, The Dalles
Experimental Area, Red Soils Experimental Area, Malheur Experimental Area, and the Klamath Experimental Area. Private cooperators in the Milton-Freewater area also are working with Experiment Station personnel on the project. Representatives of the
32
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fruit growing industries and nurserymen have added their help as
well as planning the varietal testing work.
Promising new varieties are received from all parts of the world.
Most are tested first at the Central Station. If found good enough,
they are propagated and distributed to the outlying areas of the state.
Some of the most promising varieties are sent to the Branch Stations

and Experimental Areas without being pre-tested at the Central
Station.

Although no varieties have been officially released, data have
been recorded on 177 varieties now fruiting and several new varieties
have shown promising characteristics. Oregon growers and nurserymen already are making wide use of the results.
Among the new introductions are several varieties of peaches
which show promise for Oregon production. Varieties such as Red
Haven, Early Halehaven, Fairhaven, Dixi-red, Dixi-gem, Halehaven,
Sullivan's Early Elbei-ta, and Starkling Delicious are likely to prove
of commercial value. Apple variety studies indicate that the Melrose,
Lodi, Greendale, and Kendall varieties are possible new commercial
types.

Several bud sports with apparent value are under observation.
These include an Early Elberta peach which ripens 10 to 14 days
sooner than the parent variety, a self-husking type of black walnut,
four seedling peaches with apparent resistance to peach leaf curl,
and a seedling apple of the Winesap type which ripens in early
September.

In an attempt to find suitable walnut varieties for eastern
Oregon, trees collected in eastern Asiatic areas were brought in this
year from California.
Heading the list of the cooperators in the program is the Hood
River Branch Experiment Station. Work there includes most of the
tree fruits with major emphasis on developing commercial types for
early canning and freezing.
Varietal tests are being conducted at the Red Soils Experimental
Area and the Umatilla Branch Experiment Station to develop types
which can be used in home orchards in their respective parts of the
state. Walnut and chestnut varieties also are under test at ljmatilla.
Focal point of the work at the Southern Oregon Branch Experiment Station is the search for red pear varieties and late peaches and
nectarines. At the Kiamath Experimental Area, hardiness is the main
problem. Apples, plums, and walnuts are being tested there for resistance to spring frost.
Early varieties of peaches, apricots, and grapes are being sought
at The Dalles Experimental Area, while in the Milton-Freewater
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district, private growers are cooperating in tests of peaches, cherries,
and plums aimed at finding early shipping varieties. At the Malheur
Experimental Area, general tree fruit tests are under way.

A feature of the varietal testing

is

the Experiment Station

collection of cherry varieties. A total of 300 varieties are included in
the collection, belived to be the largest in the world.

Progress Made in Work with Virus Diseases
Work with virus and virus-like diseases of orchard trees ranks
among the most important conducted by the Experiment Station
because of its widespread effect at the present time and because
of the tremendous threat of the diseases to the future horticultural
welfare of the state.
The project on virus diseases has been reorganized to include
several new phases and to keep abreast of the latest findings in this

I

J

The effect of Western-X virus on peach leaves is demonstrated here
by comparing a normal leaf, left, with three diseased leaves. This
disease is a serious problem of both peaches and cherries in Oregon.
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relatively new field of research. Controls for virus diseases in
humans, such as the common cold, have eluded medical men for
years and the complex plant-virus problems bid fair to be as baffling. Oregon is assuming a leading role in this work, however, and
considerable progress is being made in some phases of the studies.
All told, some 50 virus-like conditions in orchard trees have
been studied, involving the inoculation of more than 5,000 trees.
From these studies it has been found that a variety of virus or
virus-like diseases, varying in importance, are known to exist. The
most serious of the group by far are Western-X little cherry complex

(which plagues both cherries and peaches), albino cherry, and
prune virus diseases.

Western-X disease is exacting a heavy toll of cherries and
peaches in The Dalles area and is spreading rapidly throughout
the orchards of that area. The Dalles Experimental Area, established
in 1947 to study the disorders, is the scene of an intensive control
program. Studies are underway on the nature and cause of the
little cherry condition, the manner of spread from one orchard to
another and from one tree to another, the effect of branch and tree
removal for reducing spread of the disease, the use of chemical
injections to shock the virus into inactivity, and indentification
and control of insects carrying the diseases. More than 300 different
collections of cherry varieties are being planted there in an attempt
to find a variety resistant to the diseases.

At the Southern Oregon Branch Experiment Station, work is
underway on the nature of the organism causing albino cherry.
Cherry varieties are being tested for resistance to albino and a study

is being made of the manner of transmittal. Work in this area
will be intensified during the coming year in an attempt to check
the spread of this deadly disease.
Work on the nature and control of prune diseases has been
organized in cooperation with the Milton-Freewater Experimental
Area. Virus-like disorders known to exist in prunes include ringspot, necrotic spot, dwarf, and crinkle. Studies are planned on the
nature and cause of the diseases and the possibilities of resistant
varieties.

Carrier of Virus Diseases Found
Responsibility for the rapid spread of the virus diseases of
stone fruits in The Dalles area has been laid at the doorstep of the
multitude of insects that work the orchards. Intensive studies have

been aimed at finding the insects which carry the disease, and finding

36

AGRICULTURAL PROGRESS THROUGH RESEARCH

whether a concentrated spray program for reduction of the insect
population is practical.

This year saw the first dividends from the search for insectcarriers. One of the leaf hoppers, Colladonus geminatus, was found
to be a carrier of the Western-X little cherry disease. The methods
involved in finding the vectors or carriers are unique. Insects sus-

pected of carrying the virus diseases from tree to treeand leaf
hoppers have long been top suspectsare caged in cheesecloth bags
and allowed to feed on infected trees. They are then transferred to
healthy trees to see whether they are taking the disease with them.
The discovery that Colladonus geminatus is carrying the disease
is the first step down the long road toward checking the spread of
the diseases. It will be possible in the future to develop spray programs aimed directly at stopping this insect and any other insects
found to be carriers.
In studying the value of a general "knock-down" concentrated
spray, one-half of each of four orchards is being sprayed monthly
and the difference in rate of disease spread compared in the sprayed
and nonsprayed portions. The value of the sprays in checking the
virus spread may be determined over a period of two or three seasons with the comparisons of results attained in each.

Natural spread of virus diseases is prevented in experiments with in-

sect carriers of viruses at The Dalles by maintaining this isolated
planting of tree fruits some distance from the infected orchards.
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Orchard Mite Controls Cut Grower Losses
Controls developed at the Southern Oregon Branch Experiment
Station for orchard mites have saved growers heavy losses and aided
the expansion of the industry. Receiving special attention in control
studies this year were two-spotted and Willamette mites, European
red mite, and the pear leaf blister mite.
The two-spotted and Willamette mites have become increasingly
abundant over a period of years and materials that once gave satisfactory control are no longer effective. Some of the newer materials
have given very favorable results, however. Parathion, at the rate
of two-thirds pound of 25 per cent material per 100 gallons of spray,
gave excellent control in trials last year. Dimite also was effective
against both mites but late applications lasted only for about three
weeks. One new experimental material not yet on the market gave
outstanding control.
A dormant application of 3 gallons oil emulsion and 3 gallons

of lime-sulphur gave excellent control of the European red mites.
Parathion was the best of the commercial materials during the growing season. Three experimental materials showed promise.

The blister mite was effectively and economically controlled
again this year with a dormant application of a combination of 1 per
cent of dormant oil and 3 gallons of lime-sulphur.

Milton-Freewater Fruit Pests Under Study
An extensive entomological program is underway at the MiltonFreewater Experimental Area with the objective of developing controls for the various orchard insect pests of the area.
Particular emphasis in the program is being paid to the lesser
apple worm, cherry fruit fly, pear and prune thrips, and peach and
prune root borer.
The life history and habits of the lesser apple worma pest of

both cherries and prunesare being charted and various organic

insecticides are being tested. Trials also are underway on determining best time of application. The 1949 tests show that some of the
new insecticides may be effective.
Based on tests conducted to date, methoxychlor is suggested as
the control for the cherry fruit fly in cases where the grower is
shipping fresh fruit. Lead arsenate is still the standard control for
processed cherries.
In the Willamette Valley, the pear and prune thrips damage the
fruit blossoms; in the Milton-Freewater area, the damage is caused

AGRICULTURAL PRoGREss THROUGH RESEARCH

38

to the fruit by the larvae of this pest. The larvae feed on the prunes
at about the shuck-fall stage of development, Causing a russet appearance to the blossom end. \Tarious DDT sprays are being applied in
trials.

The peach and prune root borer is one of the worst pests attacking the prune trees in the Milton-Freewater area. During 1948 and
1949, DDT, parathion, chiordane, and benzene hexachioride were
tried in trunk applications for control of this pest. Excellent control

resulted from the use of 8 pounds of 50 per cent wettable DDT
powder or 8 pounds of 25 per cent wettable parathion powder per
100 gallons of water.

Various other materials are being tested this

year.

A group of miscellaneous pests, whose individual importance
does not warrant separate study but whose combined effect in some
years results in big losses, are under investigation. They include the
mineola moth, bud moth, apple pandemis, leaf roller, peach twig
borer, prune worm, orchard spider mite, rust mite, aphids, and shot
hole borer. A major pest around The Dalles, the mineola moth has

been observed in the Milton-Freewater area and steps are being
taken to prevent its further development.

Blossom-Thinning Chemicals Show Promise
Blossom-thinning chemicals show promise of helping peach and

apricot growers of the state beat the costly and time-consuming
problem of hand-thinning operations.
In 1949 trials at The Dalles Experimental Area, Elgetol (sodium
dinitrocresylate) proved generally efficient as a blossom thinner for
apricots, but further work is necessary to judge the ultimate safety
of the chemical operation. Late spring frosts in 1950 killed all
blossoms and delayed the progress of the work.

If it is found that the chemicals can be used efficiently and
safely, considerable savings will result. At the present time, handthinning operations are estimated by growers to cost approximately
$100 per acre. The cost of Elgetol sprays, if they are found suitable
for recommendation, would run about $5 per acre.

Better Controls Sought for Tree Borer
Growers in the Milton-Freewater area have experienced consid-

erable difficulty recently in controlling the peach and prune tree
borer with the recommended paradichlorobenzene treatment. Since
this insect is one of the most damaging pests of peach, prune, and
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cherry trees in the area, investigations aimed at developing new control measures were begun this year.
On the basis of first year tests, the outlook for a quick solution

to the problem appears good.

Results this year with DDT and

parathion indicate that excellent control can be obtained when these
insecticides are sprayed on the tree trunks. Previous control measures
have included pouring an ethylene dichloride emulsion around the
base of the tree. This resulted in some injury to young trees when
the material was not emulsified properly. Tests with DDT and

parathion will be continued next year as a check against possible
error before control recommendations are made official.

Pear Research Aids the Industry
Contributing in great measure to the progress of the pear industry in southern Oregon has been the research program carried on at
the Southern Oregon Branch Experiment Station.
This year's pear-research program included breeding experiments aimed at developing pears with improved market qualities,
work with cork spots and other physiological disorders, orchard fertilizer practices, testing of fungicides and bactericides, and trials on
improvement of fruit set and yield by pruning.
Several promising hybrid pears have been produced in the longrange breeding program and are being carefully watched as they
come into bearing to determine whether they are sufficiently superior
to existing varieties to justify release. Sib-crosses were made this
year in an attempt to combine the desired qualities of two varieties
into one individual. Two of the more promising seedlings, resulting
from the cross Cornice x Farmingdale, were used.
Finding a cure for the physiological disorder, cork spot, would
mean increased returns for pear growers of the area. Earlier work
has shown that cork spot is caused by any condition which results in
injury to the roots. Attempts have been made to apply various mineral elements to the soil on the theory that the injury to the roots
might result in a shortage of some mineral element in the tree. This

year, applications of boron to the trees at the time of full bloom
failed to bring a reduction in the amount of cork spot. Other elements will be tested in years to come.

Attempts to apply fertilizers by means of foliar sprays were
continued this year. A commercial product was used in the spring
applications but failed to bring much increase in the set of fruit on
trees sprayed. There was a slight indication of benefit. In preliminary tests where heavy amounts of material were used, it was
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Pear breeding experiments at the Southern Oregon Branch Experiment
Station are aimed at improving varieties. Here, a tree has been com-

pletely covered in one of the trials to insure controlled breeding.

found that when rather severe foliage burn occurred, a sharp increase
was noted in the green color of the foliage. This indicates that some
nitrogen had been taken in by the tree. As a result of this observation, 1949 fall applications were made at much higher concentrations
with the hope that the nitrogen taken in at that time would be available to the spurs the following year. Future work will depend on
the outcome of these applications. Should the trees respond to the

application, there would be a wide opportunity for use of this
method since smaller amounts of the nitrogen could be used than are
customarily applied by ground application.
Trials were run to determine the effect of various fungicides on
pear scab and mildew and blight. Some materials showed promise
and will be tested further.

Past studies have shown that pear varieties differ in their response to pruning. Yields of Bartlett and Bosc pears have been
found to increase as the rate of pruning is decreased, while yields
of Anjou have increased with increased rates of pruning. In 1949,
however, nonpruned Anjou trees outyielded the pruned trees. The
exact cause of the condition is not known. The nonpruned Bartlett
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and Bosc pears in 1949 again outyielded pruned trees, but where the
fruits were sized, there was little difference between the number of
boxes of large fruit produced per acre. This would indicate that the
system of pruning should be followed which will result in greatest
economy in other orchard operations such as thinning and harvesting.
Pruning trials will be continued in future years in an attempt to
develop the most efficient and economical practices.

Apple, Pear Production Costs Surveyed
In formation which will provide a basis for practical estimates
of costs of producing apples and pears in the Hood River Valley
has been collected through an Experiment Station cost survey.
After making adjustments for changes in yield and price levels,
growers will be able to utilize the data to estimate their production
costs for any given year if no changes have occurred in production
techniques.

Results of the 1949 analysis show that it cost about 10 per cent
less to produce apples in Hood River in 1949 than in 1948 with approximately the same yield per acre. Most of the reduction was a
reflection of lower labor costs. According to figures compiled from
20 apple orchards, 1949 costs were 78 cents per loose box and $1.24
per packed box, exclusive of packing and storage costs.

The cost of producing winter pears in 1949 on 21 orchards
decreased 9 per cent but was accompanied by a 10 per cent increase
in yield. Cost figures for 21 orchards were 96 cents per lug box and
$1.10 per packed box, exclusive of packing and storage costs. The
cost of producing cannery pears on 20 orchards for the same year
averaged $1.24 per lug box and $53.44 per ton.
Growers who requested the study originally have proposed an
extension of the project for several years to adequately appraise
costs that vary from year to year.

Studies with Wild Plum Continued
A new orchard industry for at least two Oregon counties is

being developed as more and more commercial plantings are made
of the Oregon wild plum. Interest in the wild plum also has increased
on the part of home growers.
Studies of the situation in Lake and Kiamath counties where
the plum grows wild were continued this year, along with tests in
other areas of the state as well. A rootstock study block was estab-

AGRICULTURAL PROGRESS THROUGH RESEARCH

42

lished with 121 trees used in the planting. Some 200 to 300 additional
trees were propagated on various rootstocks and distributed to cooperating agencies for planting. Selections made last year produced
sufficient fruit this year to allow evaluation for further selection of
seedlings.

Some species of the wild plum have shown tlemselves to

be

prolific bearers as well as hardy and well adapted to the areas where
few fruits can be grown. The wild species are mainly valuable for
making plum preserves. Certain species make an excellent preserve
with a distinctive flavor.

Cover Crops for Prune Orchards Tested
Soil fertility in prune orchards can be improved by planting a
legume as a cover crop, investigations have shown, but the legume
should be one which will not interfere with orchard practices such
as moving spray equipment and ladders.
Trials have been set up at the Milton-Freewater Experimental
Area to determine the effectiveness of various grasses and legumes.
Thirteen legumes and fourteen grasses have been seeded alone and
in combinations in a young prune orchard to compare performance
and to study the management of these combinations under orchard
conditions.

Yields of the various grasses, legumes, and combinations will be
checked and soil moisture studies made to compare moisture levels in
relation to the crops grown and the sprinkler irrigation system used.

Irrigation, Fertilizers Boost Prune Crop
Irrigation, orchard thinning, and some fertilization are effective
methods for improving yield and quality of Oregon prunes, according to results of fertilizer trials with stone fruits. Similar tests with
walnuts and filberts indicate some beneficial effects can be obtained
by nitrogen fertilization.
On prunes, irrigation increased yields more than did fertilizers.
Orchard thinning also proved effective. In crowded orchards, the
prune size was only 63 per cent as large as in orchards where threefourths of the trees were removed. Removal of one-half of the trees
resulted in prunes nearly as large as those obtained by three-fourths
removal. The small prunes on the unthinned trees were not marketable and total acre yield was as high with one-half of the trees removed as with none taken out. Straw-mulched prunes were largest
of all but acre yields were not good.
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Leaf Scorch of Prunes Under Study
Leaf scorch of prunes is relatively widespread in the MiltonFreewater area and a new project was started this year to gain information on this foliage difficulty. Work is being conducted at the
Milton-Freewater Experimental Area.
Trees badly affected with scorch are receiving chemical injections
and are being used in a variety of fertilizer, pruning, and irrigation
trials. Limb and trunk injections are being made with zinc, boron,
and manganese. Soil treatments include nitrogen, sulphur, magnesium, phosphorus, and boron.

Increased Prune Production Foreseen
Prospects for increased production of Weatherspoon prunes are
definitely improved following studies of pollination requirements
this year. A reputation for erratic production prompted the investigation and results of the tests have demonstrated that crosspollination
is essential for good fruit set in the Weatherspoon variety.

Despite poor production records, extensive plantings of the
Weatherspoon have been made in the Milton-Freewater area. Some
growers have stated that they consider half a crop of Weatherspoon
more valuable than a full crop of Italian prunes. An increase in
fruit set through crosspollination could, therefore, substantially increase growers' incomes.
In the crosspollination tests, pollen from five different prune
varieties was used and all five types proved to be compatible. Data
have been collected which indicates that a higher concentration of
pollenizers is necessary for Weatherspoon than for other varieties

to obtain a full fruit set. In one orchard this year, a full crop of
Weatherspoon prunes was obtained because there was a plentiful
supply of bees and every third row was occupied by a compatible
variety for crosspollination.

DDT Controls Pear Thrips on Prunes
The value of DDT applications as a control for pear thrips on
prunes was further substantiated in trials this year. Airplane dusting
and spraying was carried out for the first time but a light infestation
of thrips in the area of application made results inconclusive though
promising. Best results have come when DDT is applied during the
bud stage before blossom.
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A reported loss of $250,000 by prune growers in the MiltonFreewater area, due primarily to the action of thrips in Causing
prune russet, has provided the impetus for additional experimental
spray and dust trials next year.

Fruit Storage Problems Under Study
Better and more uniform fruit quality during and after storage
is expected to result from practical application of information gathered in studies of respiratory enzymes and volatile products in
Anjou pears. The tests were designed to lengthen storage life and
reduce storage losses in Oregon fruits, particularly pears.
Data obtained during the past three seasons have indicated that
accumulations of ethylene gas in cold storage rooms may affect the
keeping quality of Anjou pears. Samples were treated continuously
during storage this year with known concentrations of ethylene.
Results show that certain physiological activities of fruits are affected
at different concentrations. Decomposition of chlorophyll and development of yellow skin color were found to be stimulated by concen-

trations of ethylene which have no apparent effect on respiration,
production of volatiles, or the hydrolysis of protopectin.
Air purification tests in commercial storage installations were

continued this year in cooperation with the Hood River Apple
Growers Association. Considerable progress was recorded in studies

of enzymes associated with the respiration of pear fruits.
Next year's work on the problem will be focused on studies of
the relation of phosphorus metabolism to the respiration and keeping
quality of pears.
Attempts also were made this year to build up phosphorus nutri-

tion of apple and pear trees in the Hood River area to determine
whether heavy nitrogen fertilization without phosphorus contributes
to the breakdown of the fruits in storage.

Dust Program Cuts Mineola Moth Losses
Cherry growers of The Dalles area reduced losses from the
mineola moth this year to only a fraction of the heavy damages of
1949 by following DDT dust control measures recommended by the
Experiment Station.
First found in The Dalles area in 1948, the moth caused widespread damage last year with the estimated loss running more than
$300,000. Packing plants refused to accept cherries in many instances
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Steps have been taken at Milton-Freewater to prevent the spread of
mineola moth, already a major problem at The Dalles. Here, an entomological cage is used to determine time of emergence of the moths.

because of the infestation and some growers decided not even to
pick their orchards. This year, only a few loads of cherries were
turned down by the packing plants and all of these came in the final
days of the harvest season.

Control measures called for the use of either 10 per cent DDT
dust or 50 per cent wettable DDT powder used at the rate of two
pounds per 100 gallons of spray. The application was made early in

April as the buds were breaking and was aimed at control of the
emerging larvae that had over-wintered. Almost every grower in
the area dusted or sprayed his orchards.
In view of the extremely heavy build-up of the infestation last
year, the control measures this year are considered very successful.
The outlook for 1951 has been considerably brightened by the reduction of the infestation this year.
With an eye on continuous improvement of the control measures,
trials were conducted this year with DDT in various concentrations
and with DDD, parathion and methoxychlor. Additional tests with
the various insecticides are planned for future seasons. Studies also
are being made of the life history of the moth in an attempt to develop
more effective timing of applications and the need for more than one
spray per season is being checked.
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Effectiveness of Fungicides Evaluated
The effectiveness of various fungicides as control materials for
diseases of tree fruits has been evaluated under a broad testing program which was completed this year.
Fungicides were tested for control of peach leaf curl, brown rot
blossom blight of cherries, brown fruit rot of cherries, cherry leaf
spot, coryneum blight of peaches, pear scab, and apple scab. Promising results have been obtained in some of the tests and control recommendations made.

Among the recommendations growing out of the tests are those
for control of coryneum blight and die-back of peaches with Phygon,
and control of peach leaf curl with Ferbam. Consistently good control of brown rot blossom blight of cherries and peaches has been
obtained with Phygon XL, ferbam, ziram, and Puratized Agricultural
Spray.

Applications of Phygon XL for cherry leaf spot have produced
highly encouraging results in limited tests. Before recommendations
can be made, these trials must be repeated in a season when conditions are favorable to cherry leaf spot development.

Some success also was recorded in the search for a means of

controlling apple anthracnose. The chemical 341-C displayed promising characteristics in preliminary tests against the disease.

The investigations this year completed the scheduled work on
this project. Since most of the organic fungicides available in commercial quantities have been tested for control of fruit tree diseases
in Oregon, continued tests will not be made.

Better Sprayer Sought for Orchards
Development of a light weight, low-cost mist sprayer for use
in Willamette Valley orchards was the main objective of work this
year on orchard spraying machinery.

Preliminary tests were limited to a single type of sprayer to
obtain pilot results and develop a testing procedure. Work next
year will involve testing as many machines as there are available.
Emphasis is being placed on developing a machine that is light
enough to be drawn through the orchard by a two-plow rubber-tired
tractor in late winter or early spring when the ground is soft and wet.

The 6.50 x 16 tires on the only model tested this year proved too
small to keep the sprayer from miring during the early spring.
To determine the effectiveness of the spray pattern, plates were
placed in the trees and observations made of spray deposits on the
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plates. Degree of control obtained will be evaluated in tests next
year using various spray distribution patterns and different fungicides.

Small Frufs
New Small Fruit Selections Promising
Prospects for improving commercial varieties of small fruits in
Oregon continued good this year with several promising selections
being developed in breeding trials. Strawberries, raspberries, and
blackberries for canning and freezing received special attention along
with certain disease problems.

In freezing tests, eight strawberry selections rated equal or
superior to Marshall, the standard variety. One of the selections,
2066, also proved outstanding for canning. Examination of strawberry selections for red stele yielded 11 selections with apparent resistance to the disease.

The Olallie blackberry was released and introduced this year
after continued good performances indicated it to be a promising
local market berry both in Oregon and California. It was the fourth

011alie, a new blackberry variety, was introduced and released this
year after performances showed it to be a good local market berry.
The bright black color of the fruit is characteristic of the variety.
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blackberry variety released as a result of these studies. Others are
Pacific, Cascade, and Chehalem.
Canning and freezing tests with blackberries show that selection
742, Pacific x Boysen, has good possibilities. Planting stock is being
increased for larger trials in comparison with Boysen.

Extensive planting trials with red raspberry selection 549 are
being conducted after tests this year showed it to be promising as a
freezing berry.
With the trailing blackberry industry in Oregon needing more
suitable varieties for canning and freezing, chromosome counts were
made on 20 varieties this year as the first step in solving the problem.
Knowledge of chromosome numbers is important since they may determine what crosses can be made in breeding work. Chromosome
numbers also may have an influence on the fertility of the offspring
and viability of the pollen.

Grape Varieties Tested for Oregon Use
Although large scale commercial grape growing is not economically feasible in western Oregon, the growing of Concord
grapes is a promising new industry for fruit districts in eastern
Oregon where contacts with producers can be made. Studies of cul-

tural practices with grapes and varietal trials have been aimed at
furthering the eastern Oregon commercial prospects while at the
same time helping home growers find suitable varieties.
Results of tests at the Central Experiment Station have shown
that satisfactory yields and quality can be obtained in the Willamette
Valley with adapted varieties and proper cultural practices.
This year, 12 new varieties were added to the Station collection.
Hormone treatments were applied in an attempt to affect berry set,
berry size, and time of ripening. Pollination studies were initiated
and differential pruning practices were tried on three varieties. Few

significant results were obtained in cultural tests but varietal trials
have yielded several new varieties which appear to have promise for
the future.

Progress Recorded in Blueberry Tests
With public interest in commercial blueberry culture in Oregon
higher than ever before, concentrated effort was made this year to
solve production problems and develop a sound blueberry program.
The outlook has continued promising and progress was recorded in
varietal, mulching, fertilizer, and pollination tests.
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New U. S. Department of Agriculture blueberry selections
were tested with early indications that some of these may be far
superior to varieties now in use. Varietal trials this year also resulted in the addition of Pemberton as a variety recommended for
commercial planting in Oregon.
The value of mulching and heavy nitrogen fertilization has been
demonstrated by results obtained with the Experiment Station planting of highbush blueberries. The blueberries are being successfully
grown on good Chehalis soil and have responded to a complete ferti-

lizer application, with the response due principally to nitrogen. A
sawdust mulch has proved helpful to blueberries by saving moisture
and maintaining a more uniform soil temperature.

Along the coast, blueberries are growing on soils of extreme
acidity and low fertility. These soils are not suited to production of
many other crops due to lack of drainage, high acidity, low fertility
and the presence of hardpan two or three feet below the surface in
some instances.
The plantings have proved that blueberries can be successfully

grown on a mineral soil in western Oregon but the question of
whether plantings on mineral soils can attain the high yields obtained
on organic soils remains unanswered.
Because of conflicting reports from other states on the need for

crosspollination in blueberries, pollination tests were started this
year. \Vork with the Jersey variety showed no difference in fruit
set for cross- and hand-pollination but a striking difference in fruit
size and flavor of the cross-pollinated flowers.

Wood Mulches Used to Advantage
Expanded use of wood wastes as a mulching material or soil
amendment for horticultural crops in Oregon has resulted from
Experiment Station studies of the problem. Tests have shown that
sawdusts of various types can be used successfully without harm to
plants.

Tons of wood waste materials have been used this year in
many forms of specialty production where high organic matter content of the soil is essential. Indications are that sawdust will play
an important role in Oregon soil conservation practices in the future
because of its availability and low cost.
Sawdust is now being used by growers on a number of nursery
crops and many people are using it as a mulch for ornamental shrubs,

including roses. A few growers are using sawdust as a mulch on
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raspberries and some on orchard trees. Home gardeners have used
it successfully on strawberry plants and on such vegetables as tomatoes and cabbage.
High nitrogen applications are necessary where the wood wastes
are used. Plot yields this year show that while 400 pounds of nitrogen to the acre is necessary in the first year, applications may be re-

duced by half in each succeeding year until little is needed by the
fourth year.

Runner-production records were kept on strawberry plots for
comparison of clean cultivation, sawdust mulch, and sawdust-incorporated methods. They show a decided advantage in favor of the
mulching regardless of the fertilizer treatment. Records show a close
correlation between runner production, vigor of the plant, and subsequent berry production.

Control Foreseen for Raspberry Rust
A promising new lead on a control for raspberry yellow rust
highlighted the results of research this year in the field of small
fruits diseases. Other diseases studied include boysenberry stamen
blight and "dry berry" and strawberry virus.

Fungicide tests on raspberry yellow rust gave good control
without apparent ioss in berry yield. Indications are that growers
soon will be able to eliminate virtually all losses caused by yellow
rust simply by spraying at the proper time. Studies next year will
be concentrated on timing spray applications for maximum disease
control. Preliminary tests have shown that a single spray, applied
when the buds are just starting to show green, will give satisfactory
control until after the harvest season.
In strawberry virus trials, more than 1,100 strawberry plants,
each from a different certified mother plant, were observed during
the year with all but five eventually discarded as virus infected. Increased emphasis will be placed on studies of the strawberry virus
problem next year with the first objective that of finding some means
of immediate identification of infected plants.
Investigations have revealed that "dry berry" of boysenberry is
not a disease but a term used by growers to designate a group of apparently unrelated troubles. Better control of mites and careful
selection of propagating stocks may reduce losses caused by "dry
berry." Where boysenberry stamen blight is concerned, little can be
done in the way of control measures until researchers discover the
source of inoculum and time of infection.
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Prospects Good for Control of Leaf Tier
Prospects for the development of a chemical control for the
serious omnivorous leaf tier have brightened following tests of various insecticides this year. This insect, sometimes called the "strawberry worm," is regarded as the most damaging pest of strawberries,
flax, and nursery stock in Oregon.
Although results are far from conclusive, chemical control tests
on small strawberry plots indicate that chlorinated hydrocarbon insecticides would give control of the omnivorous leaf tier if applied at
the proper time. Large-scale tests in cooperation with canneries and
growers are planned for next year to check these results.

Life history studies of larval emergence will be continued to
develop proper time schedules for insecticide applications.
The possibility of using parasites of the pest for biological control also is being investigated. Parasites of the pestwhich orig-

inated in Europeare being used in field studies by the Bureau of
Entomology and Plant Quarantine and they may eventually be introduced into Oregon if field studies are successful.

Controls Tested for Red Spider Mites
Field tests for control of red spider mites were run this year
after red raspberry growers issued an emergency call for help in
halting an epidemic of the mites.
Several of the new acaracides gave good results in controlling
the red spider mites in the tests but these materials also killed many
of the beetle larvae, predators of the mites. The increase in the mite
population following some chemical applications proves conclusively
that beetle predators are an important mite control factor. Additional
tests are planned in an attempt to find a specific acaracide which will
give control without seriously affecting the predators.

Reasons for Strawberry Breakdown Probed
Strawberries are an important crop in Oregon and low yield
caused by breakdown in the plants has materially reduced profits.
Studies directed toward finding the cause of strawberry breakdown
are now being conducted but there is little prospect for a quick solution to the problem.

A greenhouse trial to check on nutrient deficiencies and their
correction has been started. Field plot work and studies of strawberries growing in established plantings also are under way.
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Extensive foliage samples and analysis of strawberry plants
grown under various fertilizer or nutrient treatments will be made
to determine the effects upon food manufacture and storage, fruitbud differentiation, and the production of fruit. Chemical analysis
will be made to discover if possible what goes on inside a strawberry
plant that affects the production of fruit.

Nuts

Filbert Insects Come Under Attack
Two insects which have been seriously damaging filberts in
Oregon received particular attention this year in tests aimed at finding satisfactory control measures. With the filbert wormoriginally
a pest of acornsbecoming more difficult to control because of its
complete adaptation to the filbert, control experiments have been conducted on an expanding scale. Relatively good results have been

obtained in some tests using lead arsenate to spray the trees and
DDT to spray the ground. This combination, while not completely
effective, has kept insect population below the 2 per cent toleration
allowed by most filbert buyers. Future work will include testing
additional insecticides for filbert worm control.
Another pest, a new leaf roller, has become serious in a number
of filbert orchards in the northern part of the state. Preliminary
studies have yielded promising control results. Three materials were

tested including DDD, DDT, and lead arsenate. DDD gave excellent control in all cases. DDT applied as a spray gave 96 per cent
kill and as a dust, 91 per cent kill. Lead arsenate as a spray killed
86 per cent of the worms and as a dust, 81 per cent.

Filbert, Walnut Costs Tabulated
Improved operating efficiency in Oregon filbert and walnut enterprises was the objective of a cost of production study made this
year on 100 filbert and 80 walnut orchards.
Costs of producing the 1949 crop were tabulated along with data
regarding costs of establishing new plantings.

Results of the cost survey will provide up to date information
which will enable producers to analyze the efficiency of their operations and improve their farming practices through methods which
also will aid in maintaining a high quality product.
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A vigorous new program of research on breeding and nutritional problems of vegetable crops has been started. More than 800 vegetable varieties and breeding lines are under observation in experimental plots.

Vegetables
Extensive Vegetable Program Initiated
An expanded vegetable crops research program which will involve tests of more than 800 vegetable varieties and breeding lines
has been initiated by the Experiment Station. The new long-range
program includes two major projects designed to keep vegetable
processors and producers abreast of the latest developments in the
field.

One of the projects will be concentrated on improving vegetablecrop varieties for processing and fresh market use through breeding,
testing, and selection. Focal point of the second project is the
improvement of yields through nutritional practices. Selection of
the problems to be studied was based on a field survey of vegetable
growers and processing firms throughout the state.
Behavior patterns of new vegetable varieties under Willamette
Valley conditions will be observed in the initial phase of the variety
improvement project. Many of the varieties being tested are from
England and the Scandinavian countries where climates are similar
to that of the Willamette Valley.
Now under observation are 100 bush bean varieties, 100 tomato

varieties, 150 sweet corn breeding lines, and 140 onion breeding
lines. Numerous smaller tests involve cantaloupe, watermelon,
squash, lima beans, Brussels sprouts, and cauliflower.

Seven varie-

ties of bush-beans and seven strains of golden cross bantam corn
have been selected for more intensive study.
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A continuing alert program of introduction from outside
sources, selection from existing stocks, and hybridization to combine
desirable characters will be carried on to produce the adapted varieties which have the high yields and high quality necessary for successful vegetable production.

Nutritional work in the first year will be centered around

fertilizer practices with green beans and sweet corn. Fertilizer field
test plots have been established on farms in the Portland and Salem
areas. Emphasis will be on method, amount, time, and ratio of nitrogen applications. Later studies will include fertilizer practices with
phosphorus and potassium. Minor elements also will be studied with
tests planned on copper, zinc, boron, manganese, and magnesium.

Controls Studied for Vegetable Diseases
Three serious diseases of vegetable crops in Oregon received
particular attention this year in research aimed at providing controls
and disease-resistant varieties. Focal point of the control studies
was the testing of various fungicidal sprays and dusts for effectiveness in halting septoria blight of celery and scierotinia disease of
beans. Breeding trials were centered around the search for varieties
of beans, garden beets, and other vegetables resistant to curly top
disease.

Encouraging results were obtained in the fungicide tests.

Al-

most perfect control of celery blight was accomplished at Lake
Labish with both spray and dust applications of ziram and tribasic
copper. Many celery growers in the state have switched to ziram
after observing results of the trials.
Prospects for developing resistant celery varieties are good but
until these are perfected for Northwest use, spray and dust applications are the only satisfactory controls. Work next year will be
centered around the problem of timing spray and dust applications
for maximum results.
Although it has been thought that sclerotina or white mold of
beans cannot be controlled by spraying or dusting, results of current
investigations indicate that under western Oregon conditions it
may be possible to control the disease by applying fungicides during
the harvest season. In tests this year, reduction of aerial infection
in beans was greater and more consistent when the materials were

applied as sprays although certain dusts were almost as effective.
Good results were obtained with Zerlate as a dust and Zerlate,
Sulforon, and Fermate plus Sulforon applied as sprays. Continued
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testing of these materials is necessary before recommendations can be
mad e.

Breeding for curly top resistance has progressed through eight
generations in trials with common beans and several resistant strains
have been produced. Seed of one strain will be increased next
year for use in commercial trials the following year. Bush beans

and table beets also are receiving considerable attention in the
breeding investigations.

Controls Developed for Vegetable Insects
The problems created by some of the serious and potentially
serious insect pests of vegetable crops were considered this year
under a broad program of insect control studies.

In trials with the corn earworm, a pest of sweet corn, it was
found that satisfactory control is possible by oil injection of the
silks or several hand-duster applications of 5 per cent DDT at silking
time. No satisfactory control using power dusters has been developed.

Observations in recent years have credited lygus bugs with
causing hollow seeds in table beets grown for seed. Tests have
shown that 5 per cent DDT applied by airplane or on the ground.
will give control of the lygus bugs but will not assure a crop of high
viability seed.

In a third phase of the project, the use of 3 per cent nicotine
alkaloid dust was shown to be as effective as 4 per cent nicotine sulphate for control of the black bean aphid of pole beans. One per cent
parathion dust also will give good control of both the aphid and the
western spotted cucumber beetle. There are some hazards involved
in applying parathion on beans.
Although lettuce is seldom bothered by insect pests in the Wil-

lamette Valley, studies this year included tests for control of the
alfalfa semi-looper on lettuce. Methoxychlor and DDT dusts were
effective but natural control by parasitic flies proved more efficient.
Two species of celery aphids, which have become a serious problem to Oregon celery growers, were studied and preliminary control measures devised. Parathion gave satisfactory control for one
species but no program has been developed for the second species.
Other problems considered include preliminary work with the
thistle butterfly, a potential but infrequent pest of pole beans; and
the cabbage aphid, a major pest of crucifers in the Willamette Valley.

Parathion dusts gave rapid kills of the thistle butterfly and relatively good control of the cabbage aphid.
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A Crooked, golf club-like deformity in green beans was also
investigated as a possible major problem in the future. Attempts
will be made next year to determine the cause of the deformity.

Viruses Threaten Vegetable Crops
Virus diseases constitute a serious threat to certain phases
of the vegetable crops industry in Oregon. Great damage has been

caused by virfises in cucumber plantings and in peas and beans
grown for freezing and canning. Before these diseases can be
successfully controlled, the insect vectors or carriers must be singled
out. Studies in this preliminary phase of disease control work were
conducted this year with insect vectors of bean, peas, and cucumbers
and other cucurbits.

The pea aphid is known to be the principal carrier of viruses
affecting peas in Oregon. In tests this year it was discovered also

that bean yellow mosaic disease is transmitted by the pea aphid
and the black bean aphid. The bean yellow mosaic virus is thought

to be of the non-persistent type. This means that an aphid can
infect only one plant. The alfalfa N mosaic and the pea enation
mosaic viruses are of the persistent type and require a longer period
of feeding by carriers to acquire and transmit the disease. A single
pea aphid can transmit these viruses to several plants.

Results of preliminary trials indicate that the spread of bean
yellow mosaic can be slowed by using insecticides. Further study
will be necessary to verify these results.

Cucumber mosaic virus attacks a wide range of plants and
has been damaging to cucumber plantings in the Scappoose-Gresham
area. Investigation has shown that the important insect vectors of

western cucumber mosaic in Oregon are the green peach aphid
at Scappoose and the melon aphid at Gresham. The western 11spotted cucumber beetle apparently does not transmit the viruses.
Attempts to reduce the Scappoose virus of cucumbers with
parathion failed, but the insecticide applications did give good control
of the western 11-spotted cucumber beetle.

Low-Cost Controls Tried for Carrot Fly
The carrot rust fly is considered a major economic pest and a
dangerous threat to carrot plantings in certain parts of the state.
Because carrots are a relatively low income crop and are subject to
attack by three generations of the fly, high costs for carrot rust fly
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Residual soil treatments have proved most promising for control of
carrot rust fly. Toxaphene and chiordane, two soil insecticides, have

been applied in various strengths and manners on this test plot.
control cannot be justified These factors have prompted Experiment
Station studies aimed at finding a low cost control measure.

Residual soil treatments have offered the most promise for a
solution to the problem in recent trials. Biggest difficulty is the determination of proper amounts of soil insecticides to be used in the
treatments.
DDT dusts have shown promise in early trials. In tests this
year, chiordane and toxaphene appeared to give satisfactory results
when applied as sprays and dusts and rotary-tilled into the soil.

Chemicals Stop Cabbage Maggots in Tests
Definite progress has been made in the control of cabbage mag-

gots on leafy cruciferous crops. Five chemicals have given good
control in research trials and have proved to be more economical than
the treatments used previously.

Parathion, lindane, chiordane, aidrin, and dieldrin were tested
this year along with several other insecticides and proved to be effec-

tive as control materials for the cabbage maggot. All five of the
chemicals are superior to the tar paper discs and calomel treatments
which have been recommended for maggot control.
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The materials may be applied by ringing or soaking the plants
a. the time of transplanting in the field. Only one application per
season is necessary and cost of the materials is within the range of
the average producer.
Encouraging results have been obtained by using residual soil
insecticides on tuberous cruciferous crops. Aldrin and gamma benzene hexachloride performed best in preliminary tests. Off-flavor in

turnips and other cole crops, however, limits the use of benzene
hexachioride.

Onion Maggot Controlled in Trials
Chiordane added to a formaldehyde solution gave almost perfect

control of the onion maggot in field trials conducted this year and
now appears to be a possible successor to the DDT control measure
developed last year.
In the trials this year, DDT again proved efficient but chlordane
was superior in control effectiveness and it was noted that onions

from the chlordane treated plots grew larger than those on the DDT
plots.

Both of the insecticides were added to a formaldehyde solution
which is used by all growers in western Oregon for smut control.
The mixture was applied by allowing it to drip on the seed as they
were planted.

Tests next year will be continuations of those made this year.
If future work confirms results now available, chlordane will be
recognized as the best control known for the onion maggot.

Soil Fumigant Controls Symphilids
Practical testing of the new soil fumigant, chlorinated propanepropylene, for control of symphilids has again resulted in excellent
control of this damaging soil pest which attacks vegetables, bulbs,
mint, nursery crops, strawberries, and flowers.
The control measure which was reported last year has endured
for more than three years with promise of continuing effectiveness
for a longer period. The chlorinated propane-propylene was applied
at the rate of 30 to 35 gallons per acre. Material costs of treatment
in 1949 were $57.75 per acre.
On soil treated for symphilids, yields of pole beans have been
brought back to normal and have been increased about 4 tons of
graded beans per acre. Both root and vine growth of the beans has
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Damage such as that caused by symphilids working on cabbage roots,
upper left, can be halted with the new soil fumigant, chlorinated propane-propylene, which was effective in practical tests this year.
been excellent and no harmful effects have been noticed on soil microorganisms.

Although this control has been effective, it does not meet the
needs of small gardeners or producers of low income crops because
of the relatively high cost.
New methods of application were tried for the first time this
year with the use of a "flying wing" soil fumigant applicator. Tests
apparently were successful but results cannot be measured until next
year.

Squash Bug Stopped This Year
For the first time in several years, growers in the Ilermiston
district are now able to produce profitable yields of Umatilla Marble-

head squash as a result of controls worked out for the squash bug.
In tests this year, a profitable yield of squash was produced at
the Umatilla Branch Experiment Station with the aid of fertilizers
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and 5 per cent toxaphene dust. This marked the first time the curly-

top resistant Umatilla Marblehead variety had been successfully
grown on a field scale since the introduction of the squash bug into
the area in 1937. Yield on the experimental plot was equivalent to
26 tons of squash per acre.
Effective control of the insect was obtained with four applications of toxaphene at varying intervals. The first three were made
at weekly intervals and the fourth was applied one month after the
third application.
Additional tests have shown that while toxaphene will control
the squash bug many varieties of cucurbits are sensitive to it and
other new insecticides. Sabadilla is the only insecticide which has
been found to be both effective for squash bug control and non-injurious to cucurbits in general. Sabadilla dusts are not practical, however, because they are expensive and must be applied repeatedly after
the bugs appear.
Work next year will include studies aimed at finding an economical and effective control for squash bugs on cucurbits in general.
Ringing plants with insecticide and placing insecticide impregnated
shelters in the field for bugs to hide under are two promising methods
which will be tested.

Nursery
Nursery Disease Problems Under Attack
A broad research program aimed at discovering causes and con-

trols of diseases threatening many of Oregon's nursery crops was
carried on this year. Results of this work are important since it is
necessary that nurserymen sell disease-free stock or diseases will
become more widely spread and control problems will be multiplied.

Although many problems remain unsolved, progress was recorded in studies of several diseases. Tests have indicated that the
meadow nematode is an important factor in causing root rot disease
which has retarded growth of Mazzard cherry seedlings in certain

Several weed and cover crop plants have been tested and
found infested with the meadow nematode. This wide range of
host plants is expected to complicate control work if the nematode is
conclusively established as the primary source of the retarded condiareas.

tion in the cherry seedlings.

In other tests with Mazzard cherries, fungicide applications
aimed at reducing crown gall failed in that purpose but produced
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significant increases in growth response. Phygon proved most beneficial to growth in these tests.

Elimination of the fungus causing camellia flower blight from
plantings of camellia propagating stock in Oregon has been the aim
of work on this disease. Attempts have been made to work out a
system of disease-free certification acceptable to the southern states
which have enacted a quarantine against Oregon-grown camellias.
Preliminary tests along this line have involved the use of chemical
ground sprays and sawdust mulches but results are not complete.
Some nurserymen in the Portland area have halted propagation
of lilacs because of outbreaks of lilac stem canker. Observations
have shown that purple varieties apparently are susceptible to this
disease while those with white flowers are not affected. Inoculation
tests of both types are planned for next year in an attempt to determine the cause and to halt the spread of the disease.

Soil treatments were used in cooperative tests for control of
root rot of chamaecyparis plants. None of the treatments were satis-

factory due to the difficulty of getting a well distributed layer of
chemicals around the plants.

In field trials, excellent control of gladiolus leaf and flower
spot and corm rot was obtained with Fermate applied at the rate of
2 pounds per 100 gallons of water.
A comparison was made of several fungicides as to their effectiveness in preventing cherry leaf spot in nursery plantings. Phygon
applied at the rate of 1 pound per 100 gallons of water gave excellent
control.

Oregon nurserymen have demonstrated an interest in the propagation of virus-free nursery stock with the planting of several mother
blocks. Nearly all nurserymen throughout the state are now profiting
from the use of virus-free stone fruit stock. As a result, larger and

better nursery stock is being grown and the demand for it is increasing.

Rootstock Research Bolsters Industry
The Northwest is the leader in the production of rootstocic ma-

terials and must keep abreast of the times if it is to maintain this
position. There is a growing tendency among horticulturalists in the

country to attach importance to the selection of rootstocks of known
parentage. Rootstock studies conducted this year and those planned
for future years are aimed at continuing Oregon's high position in
the industry.
In current tests, the comparative value of clonal and seedling
rootstocks for apple tree production is being evaluated. The first
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The importance of virus-free rootstock is demonstrated by these yearold cherry trees. Left of the center stake are virus-free trees, while
those on the right are the common run of virus-infected stock.
orchard planting of these stocks in Oregon was established in 1947-48
to compare the dwarf, semi-dwarf, and standard clonal and seedling
rootstocks. This year the first fruit was harvested from these plantings, thus demonstrating the potentialities of clonal rootstock materials in hastening the productive period of apple orchards. Founda-

tion stock of some of the early-hearing dwarf MaIling series has
been in heavy demand by Oregon nurserymen.
Forty trees of Mazzard cherries were tested as seed sources for

cherry understocks with major consideration given to percentage
of germination, uniformity of growth, and resistance to leaf spot.
Expansion of the rootstock studies to include the orchard phase
as well as the nursery phase is contemplated for the future.

Ornamental Plant Trials Expanded
Varietal collections of ornamental plants were expanded by the

Experiment Station this year and trials with holly and crabapple
varieties reached the stage where practical recommendations may
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now be made regarding the best varieties for home and nursery use
in Oregon.
New varieties of holly, crabapples, lilacs, and several other ornamentals were added to the Experiment Station collections. Several
ornamental plants not previously used in Oregon are being evaluated
for possible use in gardens within the state.
Several commercial plantings of holly have been made on the
basis of variety recommendations resulting from the studies. Some
80 crabapple varieties have been under observation for five years and
are now classified for widespread use. Some of the misnaming of
crabapples which has been common in the past is being corrected.

New Information Gained on Holly Varieties
The problem of selecting the right varieties of holly for planting
in Oregon is probably the most important decision currently facing
the industry. The recently expanded holly investigations program
has provided an increasing quantity of information on varieties and
production practices valuable to growers of this important specialty
crop.

The severe winter of 1949-50 provided an excellent opportunity
to test some 60 holly varieties for winter hardiness early in the program so that those not adapted may be discarded. In general, the
green-stem types were more hardy than the dark-colored strains.
Variegated trees suffered the greatest amount of winter killing. Some
selections were killed at the snow line while others suffered only
minor leaf damage.
Pruning studies which have been conducted for the past four
years show that holly can be cut rather severely each year without
greatly reducing the total yield. Quality is usually improved on
trees that are cut fairly heavily. Light cutting does not utilize all
of the foliage produced. Thus, a moderately heavy program of
cutting fully utilizes all of the material produced and does not throw
the tree out of production the next year.

Research Aimed at Improving Garden Mums
A new research program aimed at the improvement of garden
chrysanthemums in Oregon was started this year with more than
250 varieties and seedlings grown and tested. The studies include
breeding tests which combine such qualities as early bloom, upright
plant habit, resistance of flowers to rain and frost, and resistance of
plants to winter cold and dampness.
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Wet weather conditions have proved to be more of a hazard to
chrysanthemums than low temperatures in the initial trials. A 100
per cent survival was obtained in all varieties when the plants were

carried over in unheated cases and protected from the winter
moisture.

Attempts were made to introduce the large, English-type flower
into Oregon gardens. Some of these varieties proved adaptable to
garden conditions without protection from the weather. This sim-

plifies the problem of breeding large-flowered plants thoroughly
adapted to the Oregon climate.

Future work on the project will continue along similar lines.
About 5,000 plants have been propagated and distributed to Branch

Experiment Stations for testing under varied climatic conditions
throughout the state.
The excellent performances of some of the trial varieties indicate that several new varieties can be recommended as adaptable to
Oregon conditions within the next few years.

Chemical Spray Defoliates Roses in Field
An effective and economical method of defoliating field-grown
roses with a chemical spray prior to digging and storage was developed and tested this year.
The spray, composed of Nacconol N-R plus a summer oil emulsion, proved effective in defoliating roses in the field in 10 to 14
days without injury to the plants. More than 2,000 plants were used
in testing various defoliating materials.
Cooperative work has been carried on between rose growers of
the state and the Experiment Station in testing the effects and economy of the spray. The new method compares favorably in cost and
efficiency with the current defoliation practices such as browsing by
sheep, "sweating," and mechanical defoliation.

One rose grower used this spray on 35 acres of field-grown
roses this year and reported no evidence of plant damage. Cost of
treatment, including materials and labor, was about $550 or approximately $15 an acre. In comparison, a mechanical defoliator used by
neighboring growers was operated at a cost of 1-i. cents a plant or
about $300 an acre.
Progress also has been recorded in another phase of field rose
production. Paper-mulch studies involving some 10,000 plants have
shown promise with increased growth of rose stocks obtained in the
spring when paper mulches are used. The increase is attributed to
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improved weed control, increased surface soil temperature, and better retention of moisture as a result of the mulch.
An asphalt-saturated felt paper similar to the type used in the

pineapple industry of Hawaii was most successful in the trials.
Problems of adaptation to available machinery must be solved,
however, before the paper mulch can be recommended on a commercial scale in Oregon.

Corm Storage Rot Reduced in Trials
Losses of gladiolus corms from storage rot each year constitute a serious problem for this state industry, and study of storage
practices is underway to check this costly rot condition. Results of
digging and temperature trials this year hold out promise for solution
of the problem.

In temperature trials, corms were stored at 600, 50°, and 40°
F. Storage at 60° resulted in practically no loss from rots while the
400 temperature yielded a fairly high percentage of rots. The tem-

perature trials will be continued next year.
Drying tests showed a lower percentage of rots resulting from
drying immediately after digging than drying after 2- and 14-day
delays. However, moisture loss proved higher in corms dried immediately after digging than in those where drying was delayed.

Controls Sought for Bulb Crop Diseases
The search for controls for bulb and florist crop diseases in
Oregon was continued by the Experiment Station this year with
major emphasis placed on diseases of lilies.
Investigations of the fleck-streak complex in Northwest Easter
lilies have proved certain plants to be carriers of the diseases. Lily
growers have been warned not to plant cantaloupes, cucumbers, or
primroses, since all are potential sources of the fleck-streak complex
when grown near lilies.
Field studies with Croft lilies have definitely established the fact
that "physiological blight" occurs in the field. This means that spraying may be of no use in some cases where Botrytis blight is suspected
because there is no practical way of distinguishing the two diseases in
lily fields.

In another phase of the project, the relation of fertilizers and
rare elements to physiological blight of foliage and scale tip rot is
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being determined under a combined

field

and greenhouse test

program.

A search for the causes of virus blight of Cymbidium orchids
also has been started. Control of thrips apparently offers the best
means of halting the disease.

Croft Lily Troubles Investigated
Croft lily growers in Oregon have been seriously concerned

over the trouble called "physiological blight" and the forcing quality
of their lily bulbs. Fertilizer trials have been conducted in the
Brookings area where the bulb industry is of major importance in
an attempt to develop new methods of treatment.
Field fertilizer trials were made this year and the bulbs grown
under the treatments were brought into the greenhouse for forcing
studies. The greenhouse lilies produced were tested for vigor and
flower production and healthy foliage.
Fertilizer studies planned for next year will include work with
holly and daffodils as well as a continuation of the work with lilies.
Relations of field history to greenhouse performance will be stressed
with respect to greenhouse blight.

Nutritional Needs of Croft Lily Studied
Progress toward better understanding of the nutritional needs
of the Croft Easter lily was recorded this year with the completion

of the first systematic study of the requirements of a bulb crop
grown under Oregon conditions. Results of the study are important

to Oregon lily growers since this plant has become the principal
variety used by florists in the Easter trade.
Soils along the coast, where the greatest percentage of the Croft
lilies in Oregon are produced, appear to be deficient in certain of
the major food elements as well as some of the minor ones. These
deficiencies influence the forcing quality of the bulbs as well as their

growth in the

field.

Trials have definitely proved the value of

adding lime on these acid soils for lily bulb production.
The necessity for systematic feeding in the greenhouse during
the forcing period has been demonstrated. Such feeding has produced optimum growth and development of the foliage and flowers.
Leads have been obtained which may serve as a basis for further
study of conditions causing the physiological disorder in Croft lilies
commonly called "physiological blight." Certain field treatments
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The Croft lily has become an important nursery crop in Oregon. This
experimental lily field at Brookings is part of the research aimed at
solving serious nutritional and disease problems in Croft lilies.

were found to reduce the amount of this disorder occurring both in
the field and in the greenhouse. Detailed studies will be continued
next year in a search for control measures.

Controls for Greenhouse Pests Studied
Life history and control studies of six of the more important
greenhouse and nursery insect pests were conducted this year. Pests
under study included the rhododendron moth, cyclamen mite, boxwood psyllid, boxwood mite, cedar tip miner, and cotoneaster web
worm. Some promise was indicated in preliminary control trials
with most of the insects.
Chlorinated hydrocarbons applied in the spring gave some promise for control of the rhododendron moth, details of the insect's life
history and large-scale control trials remain to be worked out.
Chemical tests with the cyclamen mite revealed one or two organic materials which may have control value if used properly. Fur-
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ther study is necessary to develop satisfactory procedures. This insect is a pest across the country in greenhouses and the development
of effective controls is expected to be difficult.

Fair control of pupae of the cedar tip miner was obtained in
trials using DDT. Chiordane and DDT showed some promise for
control of the boxwood psyllid.

Good results were obtained in control tests for the cotoneaster
webworm with a DDT-oil emulsion. That information completes the

study of this pest. A publication outlining the treatment in detail is
to be prepared.

Food Processing

Standards for Frozen Foods Developed
Within the next few years it is expected that the Federal Food
and Drug Administration will establish mandatory standards of
identity, quality, or fill of container for peas and asparagus. The
frozen food industry of Oregon is vitally interested in these standards
from both the standpoints of production and consumer acceptance.
Studies on these phases were carried on by the Experiment Station
this year.

Correlation of chemical factors with flavor change at 00 F.
storage has been studied with frozen peas and asparagus. Blanched
for varied lengths of time, the frozen vegetables were analyzed in an
effort to determine changing characteristics while in storage for 7
to 18 months. Taste-test results indicated flavor changes in the
vegetables.

Conclusions on peas indicate that catalase and peroxidase content is not affected by the maturity variation, nor did any evidence of
enzyme regeneration appear. The alcohol-insoluble solids of peas

increased with increasing maturity and with increasing blanching
time. The flavor of peas blanched 60 to 90 seconds was still rated
good after this storage time.

Tests with Frozen Pies Successful
Tasty frozen pies that can be defrosted and readied for serving
quickly may provide a new market for Oregon-grown fruits, according to research results obtained at the Central Experiment Station.
Fresh apples and frozen boysenberries have been used in freezing trials to date with promising results. Taste-test panel members
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A potential new market for Oregon fruit has been uncovered through
experiments with frozen pies. This year, apple and boysenberry pies,
baked and unbaked, were frozen and stored with excellent results.

enthusiastically endorse pies made with either fruit. Other fruits
will be used in future tests.
It was found that the apple pies are easier to perfect. Boysenberries used for pies present two problemsexcessive juiciness and
loss of shape of the fruit. The flavor of the boysenberry pies is excellent, however, and there are prospects of finding ways of solving
the juice and shape problems.

The pies may be frozen before or after baking, and no special
handling of the pies is needed in either case. Pies that have already

been baked may be slipped out of the pie tin, placed in a pliable
freezing container and frozen.

Unbaked pies are frozen in metal pie tins and then taken out
and placed on paper plates for storage. The unbaked pies may be
held in storage for up to two months.
The frozen pies are easily prepared for table use. Frozen
baked pies may be heated for about 30 minutes at normal baking
temperatures before serving to insure heating throughout. Unbaked
pies can be put directly into the oven and are baked on the regular
heat and time schedule.
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Fruit Varieties Undergo Processing Trials
To determine the adaptability of new and promising small fruit
varieties for commercial food processing, freezing and canning
trials along with chemical analyses of processed fruits are conducted
regularly by the Experiment Station.

This year more than 200 new and standard varieties of strawberries, red raspberries, and blackberries were canned and frozen in
testing. The new and standard varieties were compared as to size,
color, appearance, texture, and flavor.
Four new varieties of strawberries were found to be superior,
especially in flavor, to the Marshall variety. Nine numbered varieties
topped the Washington raspberry in appearance, color, and flavor.
Thirteen new varieties of blackberries rated higher in flavor than
varieties now commonly grown. Additional checks will be made in
future years on the growth, disease-resistance, and processing qualities of these varieties. Those that show continued superiority will
be considered for release.
Frozen and processed samples are analyzed by agricultural chemists for vitamin, acid, solids, and sugar content, providing an additional important means of evaluating varieties.

Methane Gas Made from Waste
Production of methane gas from food processing waste is being
studied as a possible method of commercial waste utilization and
disposal. If attempts are successful it is believed that stream pollution caused by food processors can be reduced in addition to making
use of what is now entirely waste material.

A test run at a commercial-operation level is the goal of the
current work being done on anaerobic fermentation of wastes from
fruit and vegetable processing. Results on a pilot-plant scale are
good from the standpoint of producing methane gas by the anaerobic
fermentation of pear waste.
In work done this year, problems involved in commercial operations have been studied, including such things as the shut-down and
start-up operations which will occur in a commercial plant. Results
show no harmful effects on the organism caused by lowering the
temperature and stopping the feeding. There was little lag in the
ability of the organisms to re-establish the same digestion rate upon
resuming the normal feed and temperature operation.
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Filberts Aid in Cheese Ripening
A possible new use for Oregon filberts which also may help
revolutionize the cheese-making industry has been discovered and
Experiment Station tests are now under way to determine the extent
of its value. The process involves the use of filberts in ripening
cheese, and tests this year have shown that the proteolytic activity of
filbert extracts can be used successfully to shorten the ripening period
of cheddar cheese and at the same time improve the flavor.
Extraction of the filbert enzyme has been a complicated although
not costly process. Studies next year will be aimed at making the
filbert enzyme in a form suitable for use by cheesemakers.
The work has shown that the enzyme does not transmit the nut
flavor. It ripens the cheese considerably faster, and gives it a sharp
tangy flavor found in cheeses made from raw milk but absent from
those made with pasteurized milk.

New Uses Sought for Filberts
A step toward the opening of new markets for the Oregon
filbert crop was taken this year as a result of research aimed at better
utilization of waste and surplus filberts.
A filbert butter product, containing a new stabilizer which pre-

vents oil separation, has exhibited improved flavor retention over
earlier samples of filbert butter. The development of a new formula
has excluded the filler and contains the new stabilizer which produces
a filbert butter with fresh flavor characteristics.
Possibilities for the development of filbert butter on a commercial scale have been indicated by the comparative costs of filbert and
peanut butter.

A filbert butter roll, containing ground filberts as a base combined with confectioner's sugar, was introduced to taste panels with
promising results. This candy product did not undergo flavor or
acceptability change rapidly in storage tests, an important factor in
preparing such a product for market.

Fruit Packing Syrups Tested
During recent years, frozen-fruit packers have shown a decided
interest in the use of corn syrups for packing fruit. This continued
use has stimulated research in freezing and canning fruits and studies
of different syrup combinations.
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In tests this year, a 25 per cent replacement of sucrose or table
sugar by corn syrup was used in freezing consumer-size and institutional-size pack of seven different fruits. Six different fruits were
canned, using six syrup variations.
Particular interest has been shown in the development of a high
quality, vacuum-process preserve. Experimental packs of preserves
were made using the institutional-size packs. Special attention to
color and flavor retention has yielded promising results, and further
work on this phase of the studies will be continued next year.

New Blanching Procedure Developed
The development of new simple tests for enzyme activity in
fruit and vegetable tissue may enable frozen-food processors more
accurately to determine vegetable blanching procedures. In studies
with peas and asparagus, blanched at different times prior to freezing, analyses were made to correlate acetaldehyde content and redox
potential with blanching time.
The acetaldehyde method may become a valuable tool in predicting the quality of a product, and with further work, may be used
as an indicator for proper blanching time. The determination of
biological activity of fruits and vegetablesfresh, canned, or frozen
may be found with the redox potential.

I

This continuous dielectric vegetable blancher, designed and constructed
at the Experiment Station, may replace the old batch method of com-

mercial vegetable blanching if pilot plant trials prove successful.
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A completely new pilot plant, continuous dielectric vegetable
blancher was designed and constructed this year for use in experimental blanching studies. Comparison of commercial steam blanch-

ing of vegetables for freezing as to quality and cost will be made
with the continuous dielectric blancher on a pilot plant basis.

The flexibility of the new blancher was made possible by six
variables which were incorporated into the design. As each vegetable
has different physical and physiological characteristics which require
specific conditions for proper blanching, different treatments will be
made possible with the blancher.

Improved Canning Methods Sought
The retorting periods and temperatures required for the proper
canning of meats, marine products, and nonacid vegetables such as
peas and corn are now so high as to cause overcooked flavors and
textures. If this overcooking could be safely eliminated, products
more nearly resembling those freshly cooked or frozen-and-cooked
could be produced. Steam and equipment costs also would be
reduced.

Research along these lines has been promising. Tests in the
laboratory have revealed five chemicals, any of which is effective in
reducing the processing times and temperatures of meat when added
in small quantities. Practical use of these chemicals cannot be made,

however, until further work is done on toxicity, their effect on
bacteria and nutrients, and their application to operations on a commercial scale.

In the laboratory tests with meats, the samples were satisfactorily canned at the temperature of boiling water.

New Prune Juice Prepared
A new use for some of the surplus prune crop in Oregon was
developed through research conducted on preservation of fruit and
vegetable pulps and juices this year. A prune juice closely resembling
fresh prunes in color and flavor was successfully prepared. Yields
as high as 70 per cent were obtained in extracting the juice from
fresh-frozen prunes by using an enzyme-heat treatment.
Storage tests also were completed on both canned and bottled
juice. Prune juice stored in glass was found to be very stable.
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Storage Time of Grapes Increased
Increase of storage time for grapes will benefit the grower, the
storage warehousemen, distributors, and the consumer. Field tests
on 3,000 pounds of Emperor grapes have disclosed that at least five
combinations of chemical treatments and overwrap were significantly
superior in mold inhibition and equal in flavor to a common commercial treatment. If these overwraps are used, grapes may be held
in ordinary cold storage at any location and with other commodities
since warehouse fumigation is unnecessary.
Lugs of grapes were held in commercial storage at 33 to 32° F.
and one-half were evaluated at 16 weeks when obvious deterioration
had occurred, and the remainder after 20 weeks storage. Evaluations
were based on per cent of saleable grapes, on the basis of the prevalence of mold, and flavor evaluations by taste panels.
Results show that the type of wrapping film, kind of treatment,
and length of storage time all directly affect the saleability and flavor
of Emperor grapes.

Soil and Water Conservation
Soils and Land Use Problems

Farm Income Increased with Fertilizers
Fertilizer use in Oregon has more than doubled in the past
decade and is estimated to account for more than 20 per cent of the
state's crop production. Experiment Station fertilizer studies, which
have been conducted for several years, have contributed greatly to
the expanded fertilization program throughout the state.
Recent investigations have resulted in the development of a fertizer program for mint which is expected to increase yields materially
if it is adopted.
Yield and quality of mint oil, and potato and cranberry yields
have been improved with applications of needed potash fertilizer.
Soils needing potash fertilizer most are the acid peats, leached sandy
soils, and worn-out grain land which has been converted to the production of intensive crops.
75
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Findings in the cane fruit tests have led to the use of high potash
complete fertilizer on much of the Clatskanie, Lacomb and Deschutes
area soils, and on potatoes in the Gresham area. Some black-cap

growers credit the fertilizer program developed through the cane
fruit trials with saving their yards for commercial production.
Nitrate use on Willamette silty clay loam this year resulted in

maximum winter wheat yields and lime, phosphate and manure
treatment gave increased corn ensilage yields.
Applications of sulphate of lime and borax resulted in a 5-year
average increase in alfalfa yields on Chehalis silty clay loam of 1.1
tons per acre. This treatment produced a lush leafy growth that held
the land against grass competition and had a higher content of carotene and protein.
Boron added to celery, table beets, sugar beet seed, broccoli, and
garden seed crops in northwestern Oregon soils which are deficient
in boron probably will increase economic returns by improving yield
and quality.
In tests for minor-element deficiencies, it was learned that few
Oregon soils are lacking in more than one minor element. This indicates that farmers in some cases may be purchasing unneeded substances. In addition to boron, elements studied include zinc, manganese, copper, molybdenum, cobalt, and selenium.
Fertilizer trials on blueberries this year demonstrated the value
of heavy nitrogen fertilization. Blueberries growing on good Chehalis

soil have responded to a complete fertilizer with the major part of
the response due to nitrogen.

Fertilizer Tests Started in Malheur County
An extensive fertilizer test program has been established on the
irrigated soils of Maiheur county to determine the effects of fertilizers on crop yields and sugar production. Twelve different fertilizer
treatments of nitrogen, phosphorus, and potassium are planned with
radio-active phosphate to be used in one trial to study phosphorusuptake of beets.
More than 900 plots on 13 different farms are being used in the
sugar-beet fertilizer test program. In addition, the effects of fertilizers on corn are being investigated in three experiments and on barley and early potatoes in single plots.
The trial with radio-active phosphate will be conducted on the

Malheur Experimental Area farm to find how much of the phosphorus taken up by sugar beet plants comes from the phosphate applied as fertilizer and how much from the phosphorus already present
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To determine the effect of fertilizers on corn, experimental plots
are given various fertilizer treatments. Later the center rows of the
plots are cut and the corn harvested to obtain necessary yield data.

in the soil. The phosphate was made artificially radio-active at the
atomic energy plant at Oakridge, Tennessee, and was processed into

fertilizer at the U. S. Department of Agriculture laboratories at
BeltsVille, Maryland. Radio-activity counts and total phosphorus
analyses of sugar beets will be made during the growing season to
check the phosphorus uptake. The effects of three different amounts
of irrigation and two levels of nitrogen fertilizer on phosphorus uptake are being studied in the same experiment.
On 4 of the 13 farms, the sugar beets are spaced at 12- and 15inch intervals in the row in order to study the influence of spacing
on beet yield and sugar content.

Value of Conservation Measures Computed
Income potentialities of various soil conserving and soil depleting farming systems in the Columbia Basin are being analyzed by
the Experiment Station in cooperation with the U. S. Department of
Agriculture to determine the feasibility of introducing new conservation practices.
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With the need for adopting conservation measures in the Columbia Basin becoming more acute each year, the study has been set up
to provide comparative information on farming systems involving
differing crop rotations and differing combinations of conservation
practices

Douglas County Land Mapped in Detail
The cooperative soil survey and chemical invoice being conducted by the Experiment Station and federal agencies was continued
this year with 381.88 square miles of land in Douglas county mapped

in detail. A total of 11,500,000 acres of land in the state has now
been surveyed.
Soil samples from 32 profiles were studied in detail and 24 were
given laboratory analysis for important physical and chemical properties. Greenhouse tests of fertilizer needs for some of the important
soils also are under way.

The soil survey is designed to provide a scientific basis for determining soil management, water conservation practices, introduction of new crops, and determining fertilizer needs. It lessens the
guesswork in farming and helps stabilize agriculture.
Work in Douglas county is expected to be completed next year
with field work on the soil survey in Malheur and Sherman counties
contemplated. Soil conservation service districts were inspected and
soil series keys set up this year for the Po Valley, South Tillamook,
North Tillamook, Kiamath, and Sherman areas.

Submarginal Land Best Used for Grazing
Submarginal land in Jefferson County can best be utilized agriculturally for grazing purposes under the supervision of the federal
government rather than for wheat production under private ownership, according to a completed land-use study of the area.
Under consideration in the study were 118,000 acres of federally
owned land in the Central Oregon Land Utilization Project. The
Jefferson County Court requested the survey to determine whether
the county would profit by having the land returned to private ownership.

Actually the study showed that government administration of
the area resulted in a loss of $19,000 to the county in 1947-48. Federal control has, however, been judged satisfactory under the present
basis where the lease to livestock men provides for a sufficient degree
of local control.
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Principal reason for recommending continued government administration of the land is the problem of long-time management.
Wheat farming cannot be recommended on this land because the
rainfall is so light and unpredictable that wheat yields are likely to
be tow and undependable. This means that the long-time risk of
a major drought in the area is too great to allow grain production
to be substituted for grazing.

Depleted Red Hills Soils Rebuilt
The task of learning how to rebuild some 800,000 acres of badly
depleted red hills soils in the Willamette Valley is well under way at
the Red Soils Experimental Area. Good crops are now being grown
on some soils believed "worn out" 15 years ago. They have been
returned to a productive state by using good soil building crops and
practices to restore plant food.
Phosphate fertilizer, lime applications, commercial fertilizers,
and manures have been tested to determine their effect on soil building and crop yields. Varietal and fertilizer trials with small fruits
also have been carried on.

These test plantings at the Red Hills Experimental Area are proof
that small fruits can he grown on red hill soils. Hundreds of acres
in the area are now in production with plantings increasing each year.
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Soil liming and fertilizing has enabled farmers in the red hills
soils area to grow successfully soil building crops and replenish the
depleted plant food supply of the soils. Consistently higher yields
have been obtained on experimental plots receiving lime and commercial fertilizer and barnyard manure.
Prospects for growing small fruits on red hills soils have been
encouraging. Some new selections of berries appear to have promise
for commercial use. Hundreds of acres of red hills soils already are
in use for production of small fruits with plantings increasing each
year.

Eastern Oregon Soil Trials Aid Farmers
Fertilizer and crop rotation experiments, conducted at the Eastern Oregon Livestock Branch Experiment Station since 1920, have
established guide practices for farmers of that area and contributed
to the agricultural development of that section of the state.

Soil fertility and crop rotation experiments this year were
hampered by severe winter injury and late frosts. Stands in trial
plots were sharply reduced due to the cold weather.
Over the period of 30 years that the tests have been conducted,

it has been demonstrated that soil fertility may be maintained and
improved by a proper system of tillage, rotation, and fertilization.
Use of phosphorus has paid the costs of application and has
made a profit annually in increased yields of such crops as winter
wheat and alfalfa.

Manure applied at the rate of 8 tons per acre every third year
has produced larger yields of corn and peas and barley grown for
hay than any of the other fertilizers used.
The introduction of the corn variety Oregon 355 as a substitute
for earlier varieties has definitely increased yields of this crop in the
rotations.

Effects of Insecticides on Soils Studied
The effect of DDT and other soil insecticides and of selective
herbicides on soil microorganisms and their activity is being studied
by bacteriologists, soil scientists, and entomologists of the Experiment Station. The problem of the effects of the insecticides and

herbicides on soil microorganismsimportant in changing organic

matter into forms such as nitrates that the crop can usehas assumed added importance with the widespread use of these control
materials.
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Preliminary studies with a limited number of insecticides and
herbicides indicate that these materials, when used at normal rates,
may have little if any harmful effects on the number of common soil
microorganisms or their activities. The long-range effects that
would come with a build-up of residues over a period of years is yet
to be determined. Some of the insecticides are apparently attacked
and decomposed by certain bacteria. Additional studies on the
problem are planned for the future.

Temporary Control Found for Arsenic Soils
Temporary control of arsenic residue in old orchard soils can
be obtained with a sweet clover and soil sulphur treatment, investigations at the Southern Oregon Branch Experiment Station show.
No permanent, economically feasible control is known.

The arsenic soils problems in the orchard areas of southern
Oregon resulted from the use of large amounts of lead arsenate as a
codling moth spray before 1947. Where large concentrations of the
arsenate have accumulated in the soil over a period of years, the land
has become unproductive.
On the Branch Experiment Station farm, soils treated with a
2-year crop of sweet clover plus 500 pounds of soil sulphur per acre
applied in the spring produced crops in 1948 and 1949 with little if
any apparent damage from arsenic. The 1950 grain crops grown on
the land showed marked damage from arsenic, however.

Wood Wastes Found Useful as Mulches
Because of the vast quantities of sawdust and other waste wood
products that are available in Oregon at low cost, a comprehensive
study of the value of these wood wastes as mulches or soil amendments is being carried on. Results to date indicate real promise for
increased use of these wood wastes, which will mean mutual benefits
for both agricultural and forestry interests of the state.
The wood wastes have been found to make long-lasting mulches
that conserve moisture, cut down the need for cultivation, and reduce
soil temperatures. Because they reduce the available nitrogen content of the soil, nitrogen applications are needed. The application

should be heavy the first year but can be reduced in succeeding
years, work with the berry plots indicates. In addition to the work
with berries, studies are being made with a number of nursery and
vegetable Crops.
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A study of the effects of the wood wastes on the physical and
chemical properties of the soil was started this year on newly-established strawberry plots. Various rates of fertilizers are being applied and soil samples are being taken at frequent intervals to check
the changes in soil composition as the wood materials decompose
and to determine to what extent the sawdust is interfering with the
supply of available nitrogen in the soil. Foliage will be analyzed

to determine the effect of the sawdust and fertilizer treatments on
the nutrition of the strawberry plant.
Bacteriologists are checking the microbial activities associated
with the use of wood wastes. In decomposition studies, they have
found that Douglas-fir bark decomposes much more slowly than
bark-free sawdust and that the bark used alone may be toxic to the
growth of some plants.

Irrigation and Drainage
Irrigation Investigations Benefit State
Unequal distribution of precipitation makes reclamation and
irrigation major factors in land use in Oregon. Irrigation and soil
moisture investigations along with drainage and reclamation projects
have been under way for many years.
Irrigation and soil moisture studies have been instrumental in
pointing the way to supplemental irrigation of 100,000 acres in
northwestern Oregon with the possibility of irrigating an additional
400,000 acres.

Efficient methods of drainage and reclamation of "white land,"
tide land, and alkali land and the initiation of drainage district laws
and enterprises have helped reclaim 350,000 acres while doubling
their net productive value. Crop increases on these lands represent
millions of dollars in income to Oregon agriculture.

In tests this year the net irrigation requirements were determined for staple and specialty crops on Willamette, Amity and
Chehalis soils in the Corvallis area. Mint on Chehalis silty clay loam
required 12 inches irrigation and on Clatskanie muck only 6 inches.
Alfalfa required 16 to 18 inches of sprinkler irrigation on Chehalis.

On Willamette silty clay loam, 7 inches irrigation gave best
results with potatoes and fiber flax. On Lake Labish peat, 6 inches
total irrigation depth was best for four vegetable crops. Irrigation
also made a good red clover seed crop after a heavy hay crop had
been removed.
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Reclamation of eastern Oregon "slick spots," which are caused by

high sodium content, can be accomplished through proper management
practices. Here grass yield on an experimental plot is being recorded.

Owyhee Tests Point Way to Soil Improvement
Irrigation, infiltration and salinity trials on the Owyhee project
have demonstrated that increased use of deep-rooted grasses and
forage crops, and closer corrugation spacings on the sloping, slowly
permeable soils of the area will increase infiltration rates, reduce runoff waste, and conserve time in irrigation.
Studies made at the Maiheur Experimental Area show that sod
crops have aided lateral water movement in the soil. Samples of
these non-saline soils used in greenhouse tests showed that the reluctance of roots to penetrate and thrive in the subsoil may be due
jointly to low fertility and poor soil structure.

Reclamation of "sTick spots"caused by high sodium content
in eastern Oregon is possible with proper management methods.
Some 247,000 acres of land in the lower end of the upper Snake
River Valley may be affected by the results of the reclamation studies
on this problem. The tests have proved that a suitable grass stand

can be established on these areas by using fertilizers and plenty of
moisture. Gypsum, manure, manure plus lime, and manure plus
gypsum were the most successful treatments applied.
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Infiltration rates on the "slick spots" have generally been higher

in the spring than in the fall. Changes in soil structure caused by
winter weather may be one cause of this situation.

Development of Irrigated Farms Studied
A 5-year study of the development of selected farms under
irrigation in the Mud Springs and Agency Plains subdistricts of
the North Unit Irrigation Project in Jefferson county has been
initiated. Progress made from 1949 to 1954 will be traced for
selected farms in the new irrigation area.
Twenty-five farms, representing about 20 per cent of the Mud
Springs area, and 40 farms, representing 15 per cent of the Agency
Plains area, have been selected for the study. Some of these farms

received their first irrigation water in 1948 while the remainder
received it in 1949. Soil types and slopes, irrigability land classes,
farm size, and original capital investment were considered in selecting the farms to be studied.
The stage of development of the farms will be charted each year
as a basis for comparison of progress they make, or fail to make, over
the 5-year period while becoming established under irrigation.
Results of the adjustment made by these farmers in the use of

their land under irrigation will provide data which can be used in
planning and organizing new irrigation projects as well as in assisting individual farmers with the organization and development of
their farms.

Value of Cloud Seeding Flights Checked
Cloud seeding operations were flown last winter in the Rogue
River Valley in an attempt to increase precipitation on mountain
watersheds and will be continued next winter to check further the
economic value of such flights. The Experiment Station is cooperat-

ing with the irrigation division of the Soil Conservation Service in
the analysis of flight data.

Fifty seeding flights were made on 36 different days from
November 1, 1949 to March 31, 1950. The overall results of the
flights cannot be determined conclusively yet because the essential
figures on water runoff from the watersheds will not be available until
the end of the irrigation season. In general, the results of the individual flights were varied. Some were discouraging from the standpoint of increasing the snowfall. Others were successful.
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The decision to renew the weather flight operations contract was
announced by the three irrigation districts in the Rogue River Valley
who are sponsoring the flights. Pilots making the flights believe important advances were made in both technical and equipment aspects
of cloud seeding, enhancing the possibilities for future operations.

Proper Selection of Pumps Cuts Costs
The power bill for pumping irrigation water on Oregon farms
could be cut in half through proper selection of pumping equipment,
according to results of studies completed this year.
Problems of sprinkler irrigation were investigated in three areas

of the state, including Medford, Hood River, and The Dalles.
Recommendations designed to assist farmers in solving their irrigation pumping problems have been prepared.

A water distribution test was made on new irrigation equipResults indicate that closer spacing of equipment will give

ment.

more uniform distribution of water. The test showed an excessively
high rate of precipitation nearest the sprinkler and an excessively
low rate fartherest from the sprinkler.
The tests completed this year marked the close of the study.

Water distribution tests with sprinkler equipment were included in
studies of sprinkler irrigation problems this year. Results show that
closer spacing of equipment will give more even water distribution.
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Snow Survey Forecasts Water Supply
Population and industrial growth in Oregon has intensified the
need for efficient management of the state's available water supply.
One of the means used to determine management policies is the snow
survey, which provides a measure of the amount of water stored in
snow on the remote mountain watersheds.
The annual snow surveys have been conducted for 20 years in
Oregon.

Results this year again proved valuable as a means of

accurately forecasting the flow of streams in advance.
In making the survey, snow-pack samples are taken at measured
intervals over a permanent mapped course. Samples are taken at
the same locations on various dates.

The information collected as a result of the snow survey is
utilized by various agencies engaged in planning and administering
water resources for hydroelectric power, municipal water supplies,
drainage and flood control, navigation, mining and lumbering, industrial plants, and many other uses.

.1

Livestock
General Uveslock Problems
Research Underway on Range Improvement
Western Oregon range and pasture lands have become progres-

sively more important with the expansion of the sheep and beef
cattle industries in the state. In some cases, range and pasture forage
produce 100 per cent of the marketable animal product. Even in the
most intensively managed areas, well over half of the final product
can be credited to range and pasture feed.

In order to place this important phase of the animal industries
on a sound economic basis, a broad new program of research in
range and pasture management has been developed.

Principal aim

of the work will be to determine how a maximum of marketable
product can be produced on western Oregon ranges and pastures
while maintaining a harmonious relationship with other land uses
and holding resource-deterioration to a minimum.
87

AGRICULTURAL PROGRESS THROUGH RESEARCH

Among the phases to be included in the investigation are fertilizer and soil-treatment studies, testing and improvement of forage
species and varieties, evaluation of individual forages as livestock
feeds, measurement of animal gain and pasture feed efficiency, and
the collection of agronomic information on western Oregon pasture
species. Possible supplemental feeding programs in connection with
range and pasture management and the place of farm forestry and
wildlife habitat improvement in hill land management also will be
considered.

Already completed or well under way are the establishment of a
forage-adaptability nursery, changes in pasture-record systems, and
studies of the effect of goat grazing on poison oak, white oak, and
Douglas-fir.

Results of these and previous investigations show that spreading
of sub-clover straw is effective in establishing subterranean clover
on hill lands and that quantity and quality of forage production have
been increased by seeding and fertilizing plowable grassland pastures. Trials with angora goats indicate that heavy grazing tends
to increase poison oak growth and decrease Douglas-fir seedling and
sapling stands.
Establishment of the new forage-adaptability nursery will speed
up the pasture improvement program and will make more and better
plants available for the livestock pastures of Oregon.

Benefits of Range Reseeding Analyzed

A clearer picture of the actual benefits to be derived from
artificial reseeding of Oregon range lands is the objective of a study
now underway on range reseeding costs and practices.
Records giving some information on the costs of reseeding, including those for clearing existing vegetation, have been examined.
Analysis of these records is expected to provide a more satisfactory
cost guide for ranchers interested in reseeding this range land.
Benefits to be derived from reseeding various types of range
land are being considered along with the cost studies.

Veterinary Services Help Oregon Farmers
Included in the many research functions of the Experiment Station is that of diagnosing and treating various livestock diseases not
included in separate research studies. Work on this project during
the year resulted in the first discovery of a new parasite of swine in
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Oregon and the diagnosis of a new disease of dairy cattle called
nasal granuloma. A survey of bruceilosis in Oregon swine revealed
a very low incidence of the disease in hogs throughout the state.
Dairymen in Lincoln and Tillamook counties have reported the

occurrence of a disease in their herds which apparently causes a
reaction in cattle similar to hay fever or allergy in humans. The
disease, previously reported in Louisiana, was diagnosed as nasal
granuloma. Continued investigations are planned for the purpose
of developing satisfactory treatment.
The first case of Balantidium coli parasites in Oregon hogs was
discovered. Previous outbreaks had been reported in Minnesota and
Pennsylvania.

Value of Thyroxine, Hormones Tested
The effect of thyroxine on the nutritional efficiency of aged
rams and the effect of certain hormones on weaner steers was determined in livestock feeding investigations this year.
Apparently there are no advantages in thyroxine administration
to mature rams from the standpoint of improving body gains or meat
quality. The rams were paired and one was given a daily dose of
protomone, the source of thyroxine, for a period of four weeks. All
received as much grain, hay, and silage as they would consume. Results failed to demonstrate any significant differences at the completion of the trials.
Studies on the use of hormones in livestock fattening have not
progressed far enough for definite results but previous research has
indicated possibilities for more economical cattle-feeding methods.
In the current trials, 14 weaner steers have been paired and placed
on feed. One steer from each pair has been treated with progesterone, a hormone which is believed to stimulate growth. A successful
conclusion of these tests may result in larger cattle-feeding operations
in Oregon.

Bracken Fern Destroys Vitamin B1 in Diet
Bracken fern which grows so luxuriantly in the Pacific Northwest is regarded with awe by the tourist and suspicion by the livestock man. It crowds out useful forage and has long been associated
with disorders known as "fern staggers" in horses and "fern poisoning" in cattle.
The Experiment Station became interested in this problem many
years ago. It was difficult to regard bracken fern as a typical poison-
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ous plant because large quantities were frequently eaten without
harm. The young shoots are even said to be eaten by man in some
parts of the world.
After a serious outbreak of "fern poisoning" in 1945, work on
this problem was undertaken with laboratory rats. These studies led
to the discovery that bracken fern contains an enzyme which destroys
thiamine (Vitamin B1). When rats receiving a diet containing normal amounts of Vitamin B1 are fed bracken fern, the Vitamin B1 in
the diet is destroyed and the rats actually die from Vitamin B1 starvation.

These findings have aroused interest in all countries where
bracken fern grows because they promise to help explain a complicated livestock problem.

Beef Cal-He

Cattle Loss from Diseases Reduced
The tremendous annual loss to the state's beef industry caused
by cattle diseases has been significantly reduced as a result of Exeriment Station investigations, but serious disease problems still confront the beef producers. Research this year was focused on some
of the foremost causes of sickness in cattle with encouraging results
in some instances.

Although Oregon ranks high in brucellosis control, investigations have shown that the disease is still an important cause of loss
of calves in some beef herds. Infected herds are believed to be
about 20 per cent less profitable than clean herds. In some cases
abortion has not been a result of infectious disease but is believed
to be caused by cows eating pine needles.
Calf scours probably account for a greater loss in calves than
any other single disease. In Experiment Station tests, sulfathaladine
has been used on large numbers of calves with good results. This
drug will control most scours in beef calves if used at the onset of
the disease.

White muscle disease continues to be a serious cause of loss of
beef calves, particularly in some irrigated areas east of the Cascade
Mountains. Recent tests have indicated that some of the muscular
degeneration caused by the disease may take place prenatally. Specimens from 19 herds were examined and shown to contain internal
parasites this year. Most of the infestations were nematodes. These
results point up the increasing seriousness of the problem, particularly in western Oregon. Most of the trouble due to nematodes can
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be prevented by using phenothiazine, avoiding overstocking, and
providing good pasture or other source of feed.

Hypomagnesemia or grass tetany was diagnosed in the Fort
Rock area this year. Previously it had appeared in coastal regions.
Chemical analysis of blood from infected cows showed low calcium
and magnesium content. The trouble is believed to be confined to a
short period during the early growth of the grass and can be largely
avoided by holding the cattle off the range until the danger period
is past.

Both fern and fescue poisoning were reported by cattlemen.
Studies have shown that avoiding overstocking on fern infested pastures and range will prevent the fern poisoning while fescue poisoning can be reduced by not feeding fescue hay and screenings containing nematodes.

Cattle Selection Based on Rate of Gain
Selection of beef cattle based on rate of gain proved effective in
Experiment Station tests this year and Oregon cattle producers have
begun to adopt this method as a practical management procedure for
improving their beef herds.

After two years of tests, a record form for the beef cow herd
was developed which includes the necessary data for selecting beef
cattle on fertility, milking ability, and rate of gain of the calf. The
form is in use by the Experiment Station and several leading beef
cattle breeders in Oregon.
It was noted in the trials that bulls gain much more rapidly and
require less feed than heifers. Therefore, in comparing animals for
rate of gain, careful consideration must be given to sex. This is par-

ticularly important in comparing the offspring of different sire
groups.
Records collected at the Squaw Butte-Harney Cooperative Range

and Livestock Station show clearly that larger cows are necessary for
the production of big calves at weaning. This indicates that breeders

will need to keep cow size in mind in developing their breeding
herds.

The high relationship of rate of gain to economy of gain indicates that the purebred breeder can improve both rate and economy
of gain by selecting on rate of gain alone. It is impractical for
breeders to feed individually but weight records may be kept on the
entire herd. The development of a correction factor has made it
possible to adjust weaning weight of calves to a common age basis,
enabling breeders to use weaning weight as a criterion for selection.
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Selection of beef cattle based on rate of gain has been demonstrated
to be an effective management procedure for improving the beef cattle
herd. This Shorthorn calf was a slow gainer in feeding trials.

The average rate of gain for bulls tested was 2.34 pounds per
day, with 288 pounds of grain and 563 pounds of hay required for
each 100 pounds of gain. This made a feed cost of $17.50 per 100
pounds of gain. The average gain for the heifers used in the trials
was 1.74 pounds per day with 376 pounds of grain and 680 pounds
of hay required for a feed cost of $24.37 per 100 pounds of gain.
Additional evidence accumulated has shown little relation of
rate or economy of gain with showyard merit. Progeny tests have
revealed marked differences in ability of bulls to sire fast gaining
calves. During the winter feeding period, calves from a better sire
gained .4 pound per head per day more than calves from another
bull, although both bulls were good-appearing purebred animals.
The relation of performance in the feedlot to performance on
the range or pasture and reasons why some calves are more rapid and
economical in their gains will be determined in future studies.
Efforts will be made to find out whether the rapid growing animals
which are economical users of feed score well as to appearance and
whether they are high in fertility and are good mothers.
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Compared with the calf on the preceding page, this animal definitely
shows the effects of more efficient utilization of feed. Both received

the same ration but this calf made faster gains while on feed.

Livestock Fertility Problems Investigated
Considerable research is being conducted at the Experiment Sta-

tion on reproduction problems with cattle.

Studies are under

way on the production, collection, evaluation and bacteriology of bull
semen. Work on palpation of beef cow uteri to determine pregnancy

and the use of super amounts of supplemental vitamin A during
pregnancy and lactation of beef cows also has been started.
Bacteriological studies of bull semen have yielded promising results in preliminary tests. If these results are confirmed by later
studies it is thought that information will become available which
will aid in solving the prenatal death problem in cattle.
By determining the breeding efficiency of beef cattle through
the palpation studies, information may result which will aid in designing further research on improving selection for fertility.
Trials with supplemental Vitamin A may yield a practical and
inexpensive method of producing meat more efficiently if Vitamin A
is found to improve reproductive performance of cows.
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Urinary Calculi Found in Cattle
The discovery of urinary calculi or kidney stones in beef cattle
in certain parts of the state has prompted investigation of possible
causes and treatments.

The urinary calculi have been found to occur in 3 to 5 per cent
of the weaner steer calves in some areas. There is evidence that removal of calves from the affected areas early in the fall before the
feed is too badly depleted will prevent the trouble. Surgical treatment
also is practical.

Traditionally, urinary calculi in cattle have been found to be
phosphates when chemically analyzed. Examination this year of
many kidney and bladder stones from eastern Oregon cattle have
revealed that they are silicate in nature, which is similar to ordinary sandstone. This type of kidney stone has been known before
in sheep but is not common in cattle.

Sheep

Importance of Ram Breed Studied
Studies of sheep type and breed adaptability and of the nutritional aspects of overwinter pasturing for ewe lambs in the Willamette Valley produced important findings this year.
The objective of the type and breed adaptability studies is to find
what breed or combination of breeds will do best under the hill pasture conditions of western Oregon. To do this, four breeds of rams

Romney, Hampshire, Border-Leicester, and Cheviotare being
used on crossbred Lincoln x Rambouillet ewes. Lambing percentage, conformation and condition scores, pounds of lamb produced
per ewe bred, and carcass comparison are made from each breed.
This year's results followed the pattern of studies of 1948 and
1949. In the comparison of percentage of fat lambs, Hampshires
were first followed by Cheviots, Border-Leicester, and Romney. In
weaning weight comparisons, the Hampshires were first, then the
Cheviots and Border-Leicester which were almost equal, followed by
the Romneys. Cheviot lambs were scored first on conformation
with Hampshires, second; Border-Leicester, third; and Romneys,
fourth. Pounds of lamb produced per ewe bred this year was highest
for the Border-Leicester followed by Hampshires, Cheviots, and
Romneys.

Over the 3-year period, Hampshires have led in percentage of
fat lambs with Cheviots second, Border-Leicester third, and Rom-
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In studies to determine the importance of ram breeds in fat lamb production, Romney, Hampshire, Border-Leicester and Cheviot rams were
used on crossbred Lincoln x Rarnbouillet ewes. Shown here are the
lambs produced by these matings. Top left is a Hampshire-sired lamb.
Top right is a lamb sired by a Cheviot ram. Lower left is a lamb produced by the Border-Leicester ram while the Romney-sired lamb is at
lower right. Returns were greatest for the Hampshire-sired lambs.

neys a consistent last. There has been little difference between the
groups in the weaning weight of lambs.
Cheviot sired ewes have been later in their breeding season than
the other three groups. The ram days (the number of days from
the time the ram is turned in until the lambs arrived) averaged 166
days for the Cheviots compared to 162 days for the entire flock.

There was little difference in weight of the carcasses and in
dressing percentages.

Further evidence that it is impossible to predict the ability of a

ram to sire fat lambs on the basis of appearance alone came in
progeny tests of three Romney rams. The three rams were scored
approximately the same on conformation and were considered ideal
purebred Romney rams yet they had strikingly different sire records.
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In the progeny tests, the best of the three rams produced lambs that
averaged 74.2 pounds at weaning and scored 76 per cent of perfect
on conformation. Lambs sired by the least desirable of the three

rams averaged 60.4 pounds and scored 66.5 per cent of perfect.
These extremes demonstrate the marked improvement possible in
flocks with proper selection of breeding animals.

If pasture is available throughout the winter, it can be used
alone to winter replacement lambs, trials have shown. Ewe lambs
on pasture alone have come out in the spring possessing sufficient
thrift to catch up in body weight with the lambs wintered on pasture
plus grain and hay within one to two months after the grazing season starts. No lasting effects on reproductive performance have
been noted in animals wintered on pasture alone.
In earlier trials, ewes run on pasture without feed or shelter were
equal to those getting feed and shelter during the open winters, but
were not equal during the severe winters because of lamb losses from
cold weather. Results indicate that there should be on hand approximately 300 pounds of hay and 100 pounds of grain per ewe to cover
a period of three months in case of a severe winter.

Sulphur Fertilized Hay Improves Gains
The effect of sulphur fertilization of legumes on the nutrition of
lambs was observed in feeding tests at the Experiment Station this
year. A group of lambs fed sulphur fertilized alfalfa hay made
more rapid gains than those fed unfertilized alfalfa hay in the nutrition trials.
To make the comparison, a group of 45 Romney ewe lambs was
divided into uniform lots and fed differing rations. One group received hay from soil fertilized with sulphur alone. A second group
ate hay from soil fertilized with sulphur and boron. The check
group was given hay from unfertilized land. Both fertilization applications gave increased rate of gain over the unfertilized alfalfa
hay. Lambs receiving the unfertilized hay required more hay per
unit of gain, There was no significant difference in wool between
the lots although carcass weights slightly favored the sulphur lot.

Fertility Performance of Sheep Analyzed
In dealing with fertility problems of sheep, it has frequently
been the policy to place too much emphasis on the ram. Research
has shown that equal attention should be given to the reproductive
condition and capacity of both sexes.
Careful laboratory examinations of rams, made to determine
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their degree of fertility, have been substantiated by actual breeding
tests. Apparently, the degree of fertility of a sire is passed on to
his male offspring. This was proved when ram lambs sired by a

high fertility ram performed better in a laboratory evaluation of
semen than the ram lambs sired by a low fertility ram.

Tests on ewes have indicated that the optimum time during
estrus to breed a ewe is when the vagina has much clear mucus.

Record forms developed as a result of these trials have been
adopted by the American Romney Breeders' Association and many
individual breeders as well.
The effects of super amounts of Vitamin A on growth and reproduction performance of sheep has been observed in recent tests.
No conclusive results were noted although the sheep receiving extra
Vitamin A appeared more vigorous at times. Semen evaluation and

actual breeding performances of the rams used in the trials are
planned for next year.

Practical Disease Controls Developed
Although the sheep population of the state has decreased, disease
problems have remained important, especially in the growing farm
flocks in the Willamette Valley. Studies of sheep diseases have been
aimed at developing practical control methods for use on farms and
ranches.

Stiff lambs, caused by white muscle disease, again appeared in
sheep flocks in the state. Although intensive tests were condticted,
treatment with oil and penicillin and with alpha-tocepherol proved
ineffective and no satisfactory control has been developed.
Losses from parasitism were reduced this year with treatments
of phenothiazine mixed with salt. New methods of feeding the
phenothiazine to sheep are being tested.
Feeding trials with chewings fescue screenings have proved
them toxic to sheep although not fatal as in the case of cattle. The
screenings contained a high percentage of nematodes. Continued
effort will be made to discover a control for this condition.
Immunity to enterotoxemia was produced in feeder lambs for
the first time in Oregon this year. Losses were stopped in about 10
days by using vaccine. Results of these tests are expected to make
feeder lambs more profitable in the state.
In studies of lamb scours, treatment with acidophilus milk produced good results in controlling two outbreaks of lamb dysentery.
Penicillin proved effective in treatment of udder infections in
ewes. Good results were obtained when the penicillin was injected
directly into the milk cisterns.
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Better Care of Wool Increases Returns
Increased returns to Oregon wool growers are possible through
application of better methods of preparing and processing domestic
wools, research along these lines has shown. Cooperative studies
with selected wool growers in Oregon have been conducted for a
second year with results indicating some practical ways to enhance
the market value of the wool clip.
Grade and shrinkage are two factors which affect wool price.
As such, they have received considerable attention in studies of wool
handling. Comparisons of original bag wool and wool graded at the
shearing shed resulted in a one cent per pound advantage in favor of
shed grading. Additional cost of grading at the shearing shed was
computed at only three mills per pound in one instance, indicating
that it may pay to grade even the high-class clip at the shed.
Observation of wool shrinkage showed that the percentage of
shrinkage is more important in determining the price per greasepound than proportion of fine grade wool. Value per grease-pound
is calculated by applying the shrinkage to the clean value. Therefore, the higher the shrinkage the lower the value per grease-pound.
The value of scouring wool prior to sale was determined. The
additional processing showed no advantage in the case of clothing
wools but a distinct gain from scouring the tags and crutchings.

Wood Molasses Promising in Feed Trials
On the basis of preliminary trials it now appears possible that
ammonia-neutralized wood sugar molasses may be substituted pound-

for-pound for as much as 20 per cent of the grain ration of sheep.
Feeding tests have demonstrated that altering the ration in such proportion has no ill effects on the health af lambs, quality of carcass,
or palatability of fresh lamb.
Since it seems probable that Douglas-fir wood sugar molasses

will become available in quantity in Oregon, sheep producers may
be able to effect considerable savings in feeding operations by utilizing the product as a source of carbohydrate in lamb fattening rations.
Lambs fed wood molasses tended to eat more of the coarse part
of the hay. This indicates a possible way to market lower grade
roughages since the appetites of the wood molasses fed lambs definitely were stimulated.

Continued study will be made of the problem, however, since
the wood molasses fed lambs made exceptional gains during the first

30 days, then failed to gain during the last 30 days of the 60-day
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feeding period. This points to the possibility of a depression of
protein digestibility or an anti-vitamin in wood sugar molasses when
fed over the longer period of time.

Swine

Consumers Polled on Pork Preferences
Determining consumer preferences for pork and pork products
so that producers may concentrate on developing the most desirable
type of hog for market was the aim of a survey conducted in four
Oregon cities this year.
Although analysis of the data is not complete, a high degree of
uniformity has been evident in the preference of the housewives for
lean pork over the medium and fat cuts. Order of choice was lean,
medium, and fat for center chops, shoulder steaks, loin roasts, shoulder roasts, and bacon. Some variation was apparent on ham steaks
but it may be traced in part to differences in meat samples.
Results of the survey will be used in making recommendations
to producers as to the most economical type of hog that will yeild

These bacon strips were part of a series of samples shown to con-

sumers to determine their pork preferences. For most cuts, including
bacon, order of preference was, from bottom, lean, medium, and fat.
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a maximum poundage of the lean cuts and still produce a minimum
amount of fat in the cuts.
Future plans call for a measurement of the price differentials
which consumers will be willing to pay for the different qualities
of pork.

Minor Element Role in Nutrition Studied
The possibility that minor elements may play an important role

in animal nutrition has provided the impetus for research in this
field by the Experiment Station. This year trials were made with
swine and a survey of livestock feeding and management practices
was made in areas where deficiencies in minor elements are suspected.

The effect of Vitamin B and trace minerals on growth and
fattening of hogs when used as supplements in common rations was
studied in one phase of the work. Results, although incomplete,
are promising for some of the supplements.
Some of the aspects of nutritional anemia in swine also came
in for consideration. A high mortality rate in young pigs has

Swine feeding experiments have been expanded to include tests of the
value of wood sugar molasses in hog rations and the possible effects
of Vitamin B and some trace minerals on hog growth and fattening.
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been observed. This is believed to be partly the result of nutritional
anemia. Studies of mineral metabolism, particularly that of iron,

offer real promise for reducing the death rate.

Wood Molasses Used in Swine Rations

The value of Douglas-fir wood sugar molasses as feed for
growing and fattening swine has been satisfactorily demonstrated.
Prospects are good for increased use of wood sugar molasses as
a cheap source of carbohydrate in swine rations.
Inclusion of wood sugar molasses in fattening rations resulted
in less daily gain than a standard hog ration but costs were correspondingly lower for a ration containing 15 per cent wood sugar
molasses. This gives the wood molasses feeding value equal to
that of grain. These results point to the possible widespread use
of wood sugar molasses, providing the relative costs of other swine
feeds make it economically feasible.

Previous tests have demonstrated the fact that inclusion of 15
per cent wood molasses in hog rations does not affect the palatability

of fresh pork.

Observations in recent trials indicate that reproductive ability of gilts is not affected by the same ration.
Increasing the percentage of wood sugar molasses in the ration
to 30 per cent resulted in poor gains and inefficient feed utilization.

Dairy Production and Processing
Dairy Producfkn
Economists Study Dairy Market Problems
Problems involved in maintaining and expanding the market for
Oregon dairy products have come under the scrutiny of Experiment
Station economists this year. Changes in the utilization of dairy
products and costs of manufacturing cheese in various size plants
comprise the major phases of the investigation.
The population of the Northwest has increased at a faster rate
than milk production, according to the results of the study. This
has caused a shift from the sale of cream to whole milk in order to
maintain the necessary fluid milk supply. To the extent that these
trends continue, the Pacific Coast markets will have to rely more
on milk production in newly developed reclamation areas and on large

surplus milk producing areas of the midwest for their supply of
manufactured dairy products.

Improved transportation and better methods of handling and
processing milk have resulted in consolidation of milk plants in
some cases and extension of the milkshed in others. The time
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element in relation to quality which had previously prevented milk
from being transported long distances has been largely overcome.
by more rapid transportation.

In the second phase of the study, an evaluation of costs of
producing cheese in Tillamook county showed a significant relationship between unit costs and volume manufactured. Figures show
a decrease in total unit cost coupled with an increase in volume of
production.

An analysis of the effects of consolidation on costs of manufacturing cheese indicates that unit costs of both manufacturing
and transportation can be lowered by consolidating local plants and
increasing output.

Problems of Breeding Failures Studied
The problem of what causes and what can be done to prevent
breeding failure in dairy cattle is being studied on a broad scale
as part of a western regional project. Other states cooperating
are Washington, Idaho, [Jtah and Colorado.
The Oregon phase of the project has three objectives: to study
the nutritional factors- and level required to maintain optimum fer-

tility in dairy bulls; to determine the effect of the carotene (Provitamin A) level in prenatal and subsequent nutrition of the calf
on breeding performance; and to study the relation of inheritance to
breeding performance in dairy cattle.
Twenty-seven bulls from herds at Oregon State College and the
Oregon Dairy Breeders' Association are being used as test animals
in the study of the feed levels required to maintain optimum fertility
in herd sires. Semen characteristics and breeding efficiency of the
sires on different rations are being compared.

Forty-nine bulls and heifers were started on three levels of
carotene intake this year to check the importance of this vitamin
in the breeding performance of animals. It has been established
that with low carotene levels bulls become permanently sterile and
cows drop weak, blind, or dead calves. Records compiled to show
the comparative performance of the animals on the different levels
of carotene will provide important information for use of western
dairymen.

Trials are not yet advanced enough to permit conclusions but
the results of this long-range project are expected to provide a new
and important insight into the serious problem of breeding failure
in dairy herds.
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Value of Minor Elements Investigated
In the early history of animal nutrition research, agricultural
chemists quite naturally concerned themselves with the major components of food and feedstuffs. Here attention was given to carbohydrates, fats, proteins, and to such mineral substances as calcium and phosphorus. Later it was recognized that iron, too, was an
essential nutrient. Finally iodine, one of the trace elements, became
the object of very extended investigations.

The list of minor or trace elements which are currently receiving attention include cobalt, copper, fluorine, iodine, iron, manganese, molybdenum, selenium, and zinc. Some of these are of
interest because they are essential nutrients. Others, like molybdenum and selenium, are of interest because of their toxic nature. Still
others, like fluorine, are thought to be essential in very minute traces
but are toxic in somewhat larger amounts.

The trace elements occur in foods and feedstuffs in such
minute amounts that concentrations are expressed in parts per million or even parts per billion. Thus, wheat grown in an iodinedeficient area might contain as little as 1 to 3 parts per billion of
iodine. This is roughly equivalent to saying that the iodine in a
carload of such wheat would weigh no more than an ordinary aspirin
tablet.

The Experiment Station is now giving major attention to a
series of projects whose aim is to determine the distribution of trace
elements in food and feedstuffs. From this information it is hoped
to evolve a program which will show whether attention needs to be
given to supplements containing one or more of these elements.

At the John Jacob Astor Branch Experiment Station heifers
are being fed on cobalt, copper, and control rations as part of the
program to check the effects of these elements in animal nutrition.
Trials are not sufficiently advanced to permit conclusions.

Dairy Farm Business Records Analyzed
Farm business records were analyzed again this year for selected
dairy farms in Clatsop County in an effort to discover weaknesses in
the farm business and provide suggestions for strengthening them.
Tabulation of the data collected showed that these farms suffered a drop in average farm labor income from 1948 to 1949. The
records revealed an increase in average physical output and a decrease
in average farm expenses. The average decrease of $370 in farm
labor income can be attributed almost entirely to lower milk prices.
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The role played by minor elements in dairy cattle nutrition is being
studied at the John Jacob Astor Branch Experiment Station where cattle are fed cobalt and copper in their rations as part of the program.

Test for Quaternary Compounds Developed
Studies of dairy sanitation procedures this year supported earlier
observations that surprisingly low concentrations of quaternary ammonia compounds will inhibit starter activity in cultured milk products. Following this observation, Experiment Station workers de-

veloped a simple, effective method for the determination of the
quaternary compounds in milk and detergent-sanitizer solutions.
The method has been published and is now being used by the dairy
industry throughout the country.
The quaternary compounds in milk retard the activity of the
lactic acid bacteria in the starter culture, thus prolonging the milling
time in cheese operations or halting the operations completely if
present in sufficient amounts. As little as 5 parts per million of the
quaternary compounds have been found to produce slight inhibition
and inhibition is almost complete with 25 to 30 parts per million.
Under the same conditions, from 100 to 200 parts per million of
hypochlorite compounds may be present before causing complete
inhibition.
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The method developed in the studies on determination of
quaternary compounds has a number of advantages over previously
reported procedures and is recognized as a valuable tool for use by
dairymen and public health inspectors. It utilizes a dye and solvent
compound that reacts with and extracts the quaternary in the milk.

If at least S parts per million quaternary are present in the milk
sample, the solvent takes on a pink or reddish color. If no quaternary is present the solvent is white or colorless. The method up to
this point may be employed as a presumptive test for detection of
quaternary in milk samples and provides a simple, rapid method for
this purpose.
If a more accurate determination of quaternary content is desired, the method can be extended to provide an accurate titration of
the quantity present.

Pasture Grasses, Legumes Tested
Eleven different grasses and legumes, seeded alone and in combination, are being compared in dairy pasture experiments to check
yields, chemical analyses, palatability, and digestibility. Results of
these trials will supply a wealth of information to Oregon dairymen.

Comparisons of yield, palatability and digestibility of eleven different
grasses and legumes for dairy pastures are being made. Fertilizer

requirements and irrigation techniques also have been considered.
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Grasses and legumes seeded in the new trials include perennial
ryegrass, alta fescue, Astoria bent grass, orchard grass, meadow foxtail, Tualatin meadow oats grass, red fescue, timothy, ladino clover,

big trefoil, and Lotus corniculatus.

Sixty-four different pasture

plots have been established using these various pasture varieties.
Along with the yield, palatability and digestibility work, trials
are being conducted on phosphorus and nitrogen fertilizers and on
irrigation techniques.

Factors Affecting Fertility Under Study
Low-fertility or completely sterile animals cost the dairy farmer
money and a broad program aimed at determining the factors that
temporarily or permanently affect the reprodtictive efficiency in dairy
cattle is being carried on by the Experiment Station.

Veterinarians studying the sterility problem have found that
sterility is due in some cases to vaginal infection. The infection
subsides rapidly if properly handled.
Rest periods of from 1 to 3 months have removed streptococcal
infections in several herds under investigation. Treatments by

dairymen have been unsatisfactory because inadequate precautions
have caused continual spread to new animals and reinfection of originally infected animals. Three months rest often controls vibrionic
abortion in cows. The role of the bull is not yet fully understood
and therefore artificial insemination is recommended to prevent
spread.

In examination of three herds this year where the owner thought
infection of the female was at fault, it was found that faulty breeding
practices were responsible for the low fertility. Sires were found
to be of low fertility, overworked, or too old for the most satisfactory
results.
Study of breeding records has been found valuable in determin-

ing the cause of breeding troubles and regular monthly examinations
of breeding animals has been found economically desirable. The
examinations are useful in confirming pregnancy so that the animal
may be handled with certainty and are valuable in finding whether

animals are aborting and returning to heat or are suffering from
abnormalities that are preventing their regular heat cycle for a time.
Dairy husbandry research workers studying the measurement

of fertility in dairy cattle are investigating methods of evaluating
semen; the influence of age of semen used in artificial insemination
on conception rate; the use of biotics in the treatment of semen; the
influence of the hydrogen ion concentration of bull semen and the
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vagina of the cow on breeding efficiency; methods of diluting semen;
and the bacterial flora of bull semen and the cow's vagina in relation
to fertility.

More Effective Control Seen for Mastitis
The attack on mastitis, the most costly disease affecting dairy
cows, was continued this year with research results offering hope
for more effective controls in the future.
Penicillin, aureomycin and bacitracin were tested for their effect
on mastitis infections. Penicillin apparently is the best drug available. When used early in the infection, the organisms are removed
completely. Aureomycin, while showing considerable promise, has

given erratic results and will require more study before specific
dosages can be recommended. Bacitracin also showed promise in
preliminary tests.
Bacterial analysis of milk samples has been conducted since
1942. A gradual shifting in percentage of streptococcal and staphylococcal infections has become evident. Tests this year show only
4 per cent streptococcal infections, the lowest since the tests began.

Tests involving several drugs have offered new hope for control of
serious mastitis infections such as this gangrenous case. Results
indicate that penicillin is most effective of the drugs now available.

DAIRY PRODUCTION AND PROCESSING

109

Staphylococcal infections have increased to 20 per cent during the
same period although they were down from last year's high of 24
per cent.
Careful examinations of teats also have been made to determine
damage associated with milking machine activity.

Barn Ventilation Systems Evaluated
A simple, inexpensive system of dairy-barn ventilation designed
to reduce moisture condensation on interior surfaces was evaluated
in tests at the Central Station dairy barn this year. Development of
an effective system of cold air inlets for dairy barns would result in
substantial savings by reducing sash-rotting, increasing the life of
the interior paint, and reducing labor required to keep windows and
walls clean.

Results of the trials indicate that the cold air film principle may
be the answer to the need of Oregon dairymen, but further testing
on a larger wall surface will be necessary before recommendations
can be made.

A thin stream of cold air was passed through slits at the tops
of windows in the barn and deflected downward. It succeeded in
reducing condensation on the windows and sash but increased the
tendency for condensation on the ceiling and walls adjacent to the
cold air film.

Dairy Processing

Food Elements in Milk Evaluated
The Oregon market-milk pricing system establishes minimum
prices for both the producer and the consumer. Producer prices are
based on fat content; consumer milk prices are grouped according
to fat percentage. In contrast to this system in which fat content is
the only pricing consideration, an attempt has been made to consider
the other food elements present in milk. These include milk sugars,
proteins, minerals, and various vitamins. All are related to the total
value of the milk.
As a means of evaluating milk in terms of food energy and economic worth to consumers, producers, and processors, a comprehensive study is under way at the Experiment Station to determine the

composition of normal milk produced by the major dairy breeds
under the climatic and management conditions of Oregon. The possibilities of using the findings to establish equitable pricing formulas
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for producer milk and for bottled milk to the consumer have drawn
widespread interest.
Milk samples from several herds in the Corvallis area have been
systematically analyzed for fat, solids-not-fat, and protein. From
the results, the food and usage value of milks of various fat contents
from three breeds have been calculated. Many more samples of milk
produced in other areas of the state must be analyzed before a definite pattern for evaluation may be established.
In addition, investigations are being conducted on the inheritance
of factors concerned with the secretion of non-fat solids. If it is
confirmed that the solids-not-fat position of milk is inherited, selection of herd sires for this characteristic can be made to advantage.

Vitamin A Potency of Butter, Cheese Studied
It is now known that the Vitamin A potency of milk is affected
by the feed consumed by the cow, the breed of cow, and the stage
of lactation. For practical purposes, the feed consumed by the cow
is the important factor which determines the Vitamin A potency of
milk fat as it reaches the consumer.
The Vitamin A potency of milk fat is derived, from the yellow
coloring mattercarotene--which occurs primarily in the green feed
consumed by the cow. Since the availability of green feed varies
with the locality and the season of the year, the Vitamin A potency of
butter likewise shows regional and seasonal variations.

Work with butter shows a distinct difference in Vitamin A
potency of butter produced under winter feeding conditions and that
produced under late spring and summer feeding conditions. The
highest concentration of the vitamin was found in butter produced
in May, June, and July while the lowest concentration was found in
December, January, February, and March butter.
As part of the study of the Vitamin A potency of cheese conducted this year, cheese samples were obtained each month and arialyzed when freshly made and at three-month intervals thereafter.
Over a period of months, the study will determine the effects of both

season of manufacture and length of storage upon the nutritive
values of cheese. It is an interesting fact that cheese ripened for
five years may still have a high Vitamin A potency.

Studies on Vitamin A potency indicate the need for improved
feeding practices for dairy cattle during the winter months. Rations

which produce a low Vitamin A potency in butter and cheese are
probably inadequate in other essential nutrients for the optimum well
being of the dairy animals.
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Work with Bacteriophage Encouraging
The flavor, body, and appearance of cultured-milk products,
such as cultured buttermilk, cottage cheese, and cultured cream are
dependent on the fermentations of two important types of bacteria
One of these types is responsible for lactic-acid production and the
second for production of the so-called aroma compounds.
Failure of a starter culture to produce actively either lactic acid
or the aroma compounds usually results in a serious loss of quality
and in some cases may mean the complete loss of the cultured milk
product. A major cause for starter failure and as such a real enemy
of the dairy industry is bacteriophagea virus that attacks and destroys starter-culture bacterial cells.

Work at the Experiment Station this year with isolation of
bacteriophage and isolation and development of resistant strains indicates promise for a long-range program. From a short-range view,
the furnishing of resistant cultures to Oregon dairy plants encountering phage complications this year meant a considerable saving in
dollars and cents in production and efficiency of operation.
Resistance to bacteriophage is developed in different strains by
exposing the cultures to high concentrations of the bacteriophage and
selecting surviving cells. Resistance has been developed in several

stock cultures to date. A number of these strains have been introcluced with success into plants experiencing serious difficulty with
starter failure or inhibition caused by certain highly virulent bacteriophage strains.

Hypochiorites have been found better than quaternary ammonium compounds for destruction of phage in cheese plants. They
cost less, have greater activity against phage, and do not produce an
inhibitory effect on starter bacteria as the quaternary compounds
may do.

A gelatinous, slimy curd defect in commercial cottage cheese
from Oregon (lairy plants was investigated this year and expanded
work is planned for the future. Little information has been reported
on this defect despite the fact that it apparently has occurred in various plants throughout the country and has inflicted heavy losses in
some individual plants. This year's investigations show that the
defect may be caused by certain organisms that may be present in
plant or city water supplies. A low pH or acidity value in the final
product aids in controlling the development of the organisms in the
cheese and offers an opportunity for checking the defect.
Chlorination of water employed for washing curd in the manufactoring process and thorough cleaning and sanitization of the entire
plant also aid in prevention of the defect.
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Carotene Standardizes Butter Color, Value
The suitability of carotene concentrates for use in standardizing
the color and nutritive value of butter during the transitional periods
between fall and winter and winter and spring when the natural color
and Vitamin A values are below average has been established in Experiment Station trials. The findings offer a method for improving
the year-round quality of butter and considerable interest in the use
of the concentrates is being shown by some major butter-producing
companies.

Carotene concentrates impart no off-flavor, do not affect storage
quality, can be easily added to the butter without disturbing regular
dairy-plant operations, and increase the Vitamin A value of winter
butter by as much as 5,000 units per pound. A simple method for

standardizing the color of butter with the concentrates has been
developed.

Cheese Studies Aimed at Market Expansion
The development of practical methods of manufacture for cheese
which is not now made in Oregon has been investigated on a broad
scale this year. The project is aimed at helping the dairy industry
expand its cheese making operations and cheese variety offerings and
enhance its possibilities for market outlets.

Cheese judges record their taste findings after examining experimental
batches of cheese. Studies are underway on development of practical
methods of manufacturing cheese varieties not now made in Oregon.
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In Oregon at the present time, cheddar and cottage cheese are
Only two factories manufacture
other varietiesone factory makes Swiss cheese and the other blue
cheese. With the rapid population growth on the west coast and
considering the fact that California imports cheese in great quantities and Oregon to some extent, the market possibilities for different
manufactured almost exclusively.

cheese varieties are greatly improved.

Experiments on the manufacture and curing of brick Swiss
cheese showed considerable promise this year and future work will
be built around improving the techniques for producing this cheese.
Work with domestic Swiss cheese, while not so successful as with the
brick to date, will be continued in an attempt to develop satisfactory
manufacturing and curing methods. Packaging of cheese also will
be studied and if a processing kettle can be obtained, research on the
manufacture of process cheese will be started.

"Short-Set" Cottage Cheese Method Best
Comparison of the two methods for the manufacture of cottage
cheese developed at the Experiment Station shows that the method
which permits completion of processing during one day appears
more practical and profitable than the method which calls for an
overnight set.
Although a satisfactory curd can be produced by either method,
the "short-set" or working day method gives the cheese maker better
control over the acidity of the coagulum and the resultant quality of

the finished cheese than the "long-set" or overnight method.

A

slightly higher yield also is obtained when the "short-set" method is
used. Samples of cheese made with each method were entered in
the annual contest sponsored by the Oregon Dairy Manufacturers'
Association and received the highest scores.
It is possible to store cottage cheese curd for periods up to 90
days either in brine solution or in a frozen form, it was found this
\rear, but because of the perishable nature of the curd, storage is not
a recommended procedure under normal conditions.
The studies are aimed at helping to correct procedures for the
manufacture of cottage cheese in the state. No standardized method
of manufacture is now used by Oregon dairy plants and considerable
variation in quality and many defects in commercial cottage cheese
are found in the cottage cheese produced annually.

I

Poultry
Chkkens
Chicken Nutritional Problems Investigated
Nutritional problems of chickens as related to egg production,
reproduction, and body weight were investigated again this year with
results indicating promise for improved nutritional practices in the
future.
This year's program included work on the value of alfalfa meal
in chick rations, comparisons of poultry mashes having various protein levels with free choice feeding of grain, and a study of the value
of wood sugar molasses for laying hens.
In the alfalfa meal trials, it was demonstrated that the use of 10
per cent or more of commercial alfalfa meal in chick rations during
the first eight weeks of growth has harmful effects. Evidence was

collected which shows that the value of alfalfa inca! is dependent
upon the conditions under which the plants are harvested and cured.
114
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The major limiting factor preventing the use of greater amounts
of alfalfa meal in chick rations is an unidentified substance that can
be removed with proper water treatment or inactivated with cholesterol. Indications are that commercial meal fed at the 20 per cent
level will support normal chick growth when the limiting factor is
removed or counteracted.
In the poultry mash comparison studies, it was learned that grain
can be fed to Leghorn pullets on a free choice basis with 29 or 37
per cent protein mash with equal feed efficiency and egg returns as
compared to the present accepted practice of feeding 20 per cent protein mash free choice and restricting scratch grains to about 50 per
cent of the feed intake.
Fifteen per cent milirun was used to advantage as a replacement
for an equal amount of ground whole wheat in a standard 20 per
cent protein laying mash without loss in reproductive performance.
In tests, the average cost of feed ingredients per dozen eggs was
lowest for the 37 per cent protein mash with grain fed free choice.

Wood Molasses Promising as Poultry Feed
The use of wood sugar molasses as a replacement feedstuff in
poultry laying rations may prove commercially practical according
to results of Experiment Station tests.
In trials this year wood sugar molasses was incorporated into
laying rations of White Leghorn pullets without apparent ill effects
on the birds or the color of the egg yolks produced.
The tests show that 7- per cent wood sugar molasses may be
used to an advantage in the laying ration but its use at the 15 per cent
level is questionable on the basis of efficiency of egg production.
In tests this year, substitution of wood sugar molasses at the 7per cent level for ground grains resulted in a 4 to 5 per cent increase
in egg production. Birds fed wood sugar molasses at the 15 per cent
rate showed a decrease in egg production. In both cases the food
intake was greater than that for birds fed on normal laying rations.
This indicates that palatability is not harmed and perhaps is improved by wood sugar molasses. When fed as a replacement feedstuff for an equal amount of cereal grain, the economical use of 7per cent wood sugar molasses depends upon comparative prices between equal weights of the molasses and the cereal grain replaced.
Because a large percentage of Oregon's laying flocks are on litter
and because wood sugar molasses apparently has a laxative effect on
laying hens, investigations next year will be centered around the determination of the effect of such a feed on litter moisture.
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Body measurements are taken in the research program on chicken
breeding problems. Results indicate that body depth apparently is
as accurate as body weight in selecting for fast growth characters.

Early Selection of Breeding Hens Possible
Valuable time can be saved in selecting breeding hens for improved egg production by using young or year-old birds, investigations on breeding improvement in chickens have shown.
Normally, improvement of egg production through breeding is
slow because hens are at least 3 years old when progeny tested and
2 years old when full production records are available. Trials this
year demonstrated that selection on the basis of performance during
the first three months of production agrees very well with the selection which would have been made later. Partial records were thus

shown to be reasonably accurate while saving time by allowing
breeding of younger stock.
Among problems related to breeding improvement in chickens is

that of egg breakage.

Annual losses to Oregon poultrymen from

egg breakage are estimated at more than $600,000. Experiment Station research on this problem has been aimed at cutting these losses
by a study on breeding for stronger shells.

In tests this year, it was learned that apparently there is a
maternal effect on shell quality over and above that contributed by
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the sire. This may complicate the problem and reduce the effectiveness of results which can be obtained through breeding selections.
Experiments also have demonstrated that there is a seasonal decrease
in shell quality and that a liberal and continuous supply of calcium
is necessary to obtain good shell quality. Specific gravity measurement has proved to be an accurate and practical method of determining shell quality.
A very high genetic correlation has been observed between body
weight and body depth. This indicates that body depth apparently

is as accurate as body weight in selecting for fast growth characteristics.

Studies with Cornish eggs have produced evidence that requirements for riboflavin are variable and that this variation is linked with
the gene responsible for black down color. In the tests, eggs containing black embryos did not hatch as well as those containing embryos
with different colored down. The black embryos showed evidence of
riboflavin deficiency.

Fertility, Hatchability Factors Studied
Some of the important factors relating to fertility and hatchability in chickens came under the scrutiny of Experiment Station

researchers this year with primary emphasis on restricted mating
trials and studies of the relation of age in chickens to fertility and
hatchability.

It was demonstrated that restricted mating of chickens under
flock conditions apparently has no beneficial effect on fertility. In
tests conducted this year, fertility was just as high when males were
in the flock all the time and mating was unrestricted as when males
were in the pens only during the afternoon. When mating was allowed only in the mornings, fertility was lower. Mating on alternate
days also lowered the fertility.

Some improvement in hatchability of eggs was noted when
mating was restricted to afternoons, but it was not great enough to
warrant the additional handling of the males.
In tests with White Leghorn females, it was demonstrated that
age does not have a consistent influence on fertility as long as the
females have been in production comparable lengths of time. Females in their first year of production excelled the older hens on the
basis of hatchability of fertile eggs and hatchability of all eggs set
but differences were not great.
Early-hatched New Hampshire cockerels and pullets were com-

pared with yearling hens and cocks with respect to fertility and
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hatchability of eggs. On the basis of the number of chicks hatched
per 100 eggs set, the pullets were more efficient than the yearling
hens during August and September. Comparisons between New
Hampshire cocks and cockerels as breeders are still in progress. Results to date indicate that from November to March, cockerels ferti-

lize a higher percentage of eggs laid by their mates than do the
yearling cocks.
Preliminary information on attempts to predetermine the breeding Capacity of males on the basis of the rate of growth of the combs
indicates that the rapid-comb-growth cockerels reach maximum sexual

capacityas measured by the percentage of fertile eggs produced by
their mates in flock matingsat about 20 weeks of age. This was
approximately two weeks ahead of the medium-comb-growth cockerels and four weeks ahead of the slow-comb-growth cockerels. After

the males reached 24 weeks of age, there was no difference in the
fertility of eggs from females mated to the three groups of males.

Fewer Males Needed to Maintain Fertility
Hatching egg producers can make a substantial saving in the
cost of producing hatching eggs simply by using fewer males in their
breeding flocks. By using fewer males, poultrymen can not only

Production of hatching eggs is an important phase of Oregon's chicken
industry. Among other things, research has shown that fewer males
than commonly used are necessary for good hatching egg production.

POULTRY

119

reduce costs, but also can do a better job of selecting breeding males

along with increasing the number of progeny sired by males of
superior breeding lines.

Investigations with New Hampshires indicate that only six to
seven males are necessary per 100 hens to maintain consistent high
fertility of eggs. In many instances, three to five males gave good
fertility. It was noted that a single male mated to approximately 100
hens fertilized 83 per cent of the eggs laid in one trial and 73 per cent
in another. This points out the possibility of obtaining large numbers of progeny from tested or promising breeding males. Many
poultrymen in the past have been using as many as 10 to 12 roosters
per 100 hens without improving fertility.
The relative number of males used in the breeding flocks also
influenced the length of time required for maximum fertility to be
attained after introducing the males. With New Hampshires, this
varied from 9 days with 9 males per 100 hens to 16 days with 3.7
males per 100 hens.

With breeding flocks of White Leghorns, highest fertility was
obtained with 5 males per 100 females. When more than this number was used fertility decreased in some matings, probably as a result
of more fighting and interference resulting from more males in the
flocks.

In cross-mating trials, Dark Cornish males were mated to New
Hampshire females. Results showed reasonably high fertility with
4 to 5 males per 100 hens. Using more males-6 to 12 per 100 hens

brought about little if any increase in fertility of eggs.

"Open-Air" Houses Prove Successful
Despite the unusually severe cold weather of last winter, trials
with "open-air" types of poultry housing again proved relatively
successful. Tests were made with three types of shelters, including

the original pole-type house, a lath house, and an open shed with an
aluminum roof and individual laying cages.
One of the principal advantages of open-type poultry housing is
the lower cost of housing per bird. These reduced costs are possible

because the shelters are simple to construct, cost per square foot is
less, and birds are only allowed 1 to 1- square feet of floor space
as compared to 3 or 4 feet in conventional houses. Costs of litter
and changing litter also are eliminated.
Reasonably satisfactory rates of lay were obtained from White
Leghorn pullets housed in the different structures during the severe
winter. Egg production dropped sharply during the coldest period
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This lath-type "open-air" poultry house has proved itself in recent
tests. It combines several labor-saving features such as wire floors,
feeding and egg gathering from an alleyway, and automatic watering.

when temperatures went below zero but returned to normal rapidly
when the weather became warmer. No permanent effects of cold
weather on egg production were observed. Feeding trials showed,
however, that hens will not lay as well when fed an all-mash ration
in cold weather. Mortality rates were no greater during the extremely cold weather than at other times during the tests.

A problem in open-type houses with wire floors has been a
higher percentage of dirty eggs produced during the rainy months.

Low-Cost Wet Litter Control Sought
One of the greatest difficulties experienced by poultrymen in
Oregon is wet litter during the winter. This causes rotting of lumber, extra labor in cleaning, and increases the possibility of outbreak
of diseases and dirty eggs. Correction of this problem would mean
many dollars to poultrymen throughout the state.
Studies of various methods of handling wet litter were conducted
this year but the systems which proved successful experimentally are
too expensive for the average poultryman to employ. Future studies
will be aimed at reducing the costs so poultrymen can use them.

Most promising of the methods tested this year was that of
securing dry litter by adding heat to the air to lower the relative
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humidity. Best results were obtained when the air was directed
down from the ceiling by a centrally suspended fan. Success of this
method also is dependent upon sufficient insulation below floor joists
in the poultry house.
Other trials involved use of electric radiant floor panels and ventilation by means of a large flue at one end of the room which sucked
up air from the floor and directed it along the ceiling.

Poultrymen Profit from Disease Control
Better treatments for the control of serious diseases affecting
chickens in Oregon were sought in research investigations this year.
The economic aim of the program has been to help reduce the high
losses suffered by poultrymen from diseases such as coccidiosis, pullorum, fowl pox, and Newcastle disease.
In trials with coccidiosis, it was again demonstrated that certain
sulfa drugs are effective as coccidiostatic agents if properly used.
Sulfaquinoxaline was most satisfactory in the tests.
Results of the first trials on artificially produced immunity
against five species of coccidia are encouraging. Prospects for de-

One symptom of pullorum disease in chickens is the appearance of
cheese-like cores in the ceca or "blind pouches." Here the ends of the
ceca, top and bottom, have been opened to show the telltale interiors.
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veloping a practical program of artificial immunization are good. The
procedure apparently has no ill effects on health or productivity.
Attempts to use sulfaquinoxaline as a means of eradicating pullorum infection were not successful. This leaves the pullorum testing program as still the best practical control method.
Earlier studies on fowl pox control were substantiated by work
which indicates that baby chick vaccination is highly effective as a
means of controlling the disease. In the tests, baby chicks up to two
weeks of age were successfully vaccinated.
More than 500 flocks were tested this year for Newcastle disease
and only 19 cases discovered. A control program designed to eradicate the disease in Oregon is in effect. If Newcastle disease continues to spread, a vaccination program may be necessary.
A disease sometimes called "blue comb" appeared in several Oregon chicken flocks this year. The most effective treatment devised
was irrigation of the crop and filling it with water. Feeding supple-

ments that encourage water consumption, such as milk mash or
molasses, also was found helpful in aiding recovery since affected
birds are in a dehydrated condition.

Turkeys

New Facilities Enhance Turkey Research
Facilities at the Experiment Station for research with turkeys
are among the best in the nation with completion of the turkey experimental farm. The well-equipped farm enables greater emphasis
on turkey production problems related to breeding, nutrition, and
management.

The facilities include a brooder house, breeder shelter, range
equipment, and caretaker's residence. The brooder house consists of
two wings 30 feet wide by 64 feet long on either side of a central
section 30 feet wide by 66 feet long. The central section provides
space for incubation and storage. Brooding facilities make possible
experiments on methods of brooding using hot water and electric
radiant heat, electric hovers, space heaters, batteries, and forced hot
air in wire floor pens. More than 3,500 poults can be brooded at

one time.
The breeder shelter, completed in 1950, consists of a pole frame
structure 28 feet in width by 110 feet in length. Space is available
for feed and egg storage, 12 single torn matings, 42 individual cages,

and two flock mated pens. Test will be made to compare management of turkey breeders kept in confinement on floors or in batteries
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to those on outside range. Approximately 400 breeding turkeys are
maintained each season for projects relating to breeding, fertility, and
management.

Each season 2,000 poults are reared from 8 weeks to maturity
on permanent pastures seeded to alta fescue, perennial rye grass, and
Highland bent grass. Ranges are used on a two-year rotation basis.

Improved Management Brings Better Flocks
Higher fertility in turkey breeding flocks through the use of
improved management methods has been the main objective of
studies on breeding and management factors related to hatchability
of turkey eggs.
Improvement in the economic qualities of the Broad Breasted
Bronze strain of turkeys has been accomplished by trapnesting and
progeny testing. Egg production in single torn matings averaged
55.7 eggs this year compared to 51 eggs for the previous season.
Most of the gain was attributed to a reduction in broody and nonbroody pause periods.
In 8 single torn matings a wide variation was noted in fertility
records ranging from 35 to 99.2 per cent. Considerable variation
also was noted in fertilizing capacity of full brothers.
Artificial lighting tests with torns showed that March and April
hatched toms matured sexually between 24 and 28 weeks of age.
May and June hatched toms required 32 to 36 weeks respectively to
reach sexual maturity.
In comparison of brooding methods, poults brooded on wire
floors in a room heated with hot air made better gains and had less

mortality and better feathering than those started in radiant heat
rooms. The inferior results obtained with radiant heat may have
been due to improper ventilation in these rooms.
The use of high efficiency type starting rations varying in protein content from 27 to 30 per cent produced more rapid growth with
greater efficiency than a 24 per cent low energy ration to 8 weeks.
No advantage was found, however, in using the high efficiency diet
from 16 to 26 weeks of age.
In comparing methods of cleaning turkey hatching eggs, it was
found that clean eggs hatched approximately 15 per cent better than
dirty eggs. Soaking and washing dirty eggs in water at 100° F.
served to spread bacterial contamination and resulted in a lower hatch

than dry cleaning or the use of warm water with quaternary amrnonium compound.
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New developments in poultry housing have been an important part of
the poultry research program. This interior view of a pole-type turkey

breeder shelter shows the arrangement and utility of construction.

Family Differences in Fertility Noted
New evidence that fertility may be inherited in turkeys has been
reported in Experiment Station investigations this year. Family differences in fertility were noted in tests with Broad Breasted Bronze
turkey hens.
Although differences were not great, the range of fertility of
ten families tested indicates a trend toward family traits. When the
same families were compared on the basis of duration of fertility, differences were more striking.
In the experiment, 50 hens were inseminated during six twoweek periods. A six-week period without insemination was allowed
midway in the insemination tests in order to establish differences in
duration of fertility. It was found that family differences do exist
relative to ease of fertilization and the length of time that fertility
remains high. Several hens continued to lay fertile eggs throughout
the 42-day period following the last insemination.
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Big Birds High in Reproductive Capacity
Selection of Broad Breasted Bronze turkey breeding stock for
wide breasts and for increased size does not bring about reduced
reproductive capacity, Experiment Station studies have shown.
The results dispel the common notion that selection for size and
breast widths cuts down on egg and poult production.

Eggs from hens with the wider breastsmore than 4 inches
were less fertile than eggs from the narrower breasted hens, but the
hatchability of fertile eggs was higher. When the all important
factors, hatchability of all eggs set and the number of poults produced per hen were considered, there was rio significant difference
between the groups. Narrow, medium, and wide breasted hens laid
at about the same rate.
It was also shown in studies with turkey hens weighing from
15 to 20 pounds at the beginning of the hatching season that body
weight was not related to the number of eggs laid during the season
nor to the number of poults produced per hen.
Studies on changes in body weight and conformation of Broad
Breasted Bronze turkeys during the breeding season showed that
breast width changes during the breeding season are small for both
males and females and follow the curve for body weight changes.
Maximum breast width for toms was reached eight weeks after they
were placed in the breeding pens and eleven weeks after they were
first exposed to artificial lights. Maximum breast width in the hens
was reached earlier.

Body weights, taken at two weeks intervals, indicate that hens

reach a maximum weight four weeks after artificial lighting

is

started, followed by a gradual decline. Weight changes in the males
followed a similar pattern.

Turkey Production Data Collected
Information which will be helpful to turkey growers in planning
their future production has been collected as part of an evaluation of
the competitive position of the western region in production of market turkeys. Production and transportation costs and factors affecting market quality in 11 western states are under investigation.

Studies on the costs of producing turkey hatching eggs and
market birds in western Oregon also were initiated this year. Detailed records on the cost of producing hatching eggs were obtained
from producers for analysis. A similar procedure has been followed
in collecting data from about 100 market bird producers. Analysis
of the records will be completed next year.

126

AGRICULTURAL PROGRESS THROUGH RESEARCH

Progress Noted in Control of Diseases
Virtual eradication of pullorum disease in Oregon turkey flocks

has been accomplished through the pullorum disease eradication
program carried on throughout the state. This has benefitted Oregon
turkey producers who sell hatching eggs and poults in areas outside
the state. This year 290,000 birds were tested for pullorum and only
15 reactors discovered. Among these there were only two actual
cases of pullorum.
Progress also has been made in eliminating salmonellosis, erysipelas, and staphylococcosis from Oregon turkey flocks.

A program of control involving diagnosis, quarantine, and
slaughter has reduced salmonellosis to a minimum. In studies this
year, only eight cases were found among 401 turkeys examined.
There is evidence that animals such as mice and rats may be factors
in spreading the disease among turkeys. A slight increase in number of cases of salmonellosis in the past three years has caused some
concern and a tightening of control practices has been recommended.
Possibilities for controlling erysipelas in turkeys by using an
avirulent strain of the disease organism are encouraging. The use
of anti-swine erysipelas serum also proved effective as a temporary
check against the disease in turkeys. Penicillin and streptomycin
have been valuable as a treatment for birds infected with erysipelas
but some losses have occurred when the treatment was not given
immediately.

Attempts to control staphylococcosis with various materials including a quaternary compound, a bacterin and penicillin and streptomycin have not yielded conclusive results. A 1 to 400 dilution of
the quaternary compound showed ability to kill the organism but
the value of the treatment still is questionable. No results are yet
available from the penicillin and streptomycin tests while trials with
the bacterin proved ineffective.

Cull Potatoes Tried as Turkey Feed
Fresh or cooked cull potatoes were not utilized efficiently by
growing turkeys in trials this year at the Umatilla Branch Experiment Station. The trials did indicate, however, that dehydrated cull
potatoes might be used successfully and additional tests are planned
using both sun-dried and artificially dried cull potatoes at various
levels in the turkey ration.
Experiments to determine the actual value of shade in growing
turkeys at the Branch Station were not conclusive this year and the
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experiment will be repeated with hens and toms in separate pens.
Growth rate of the turkeys as well as feed consumption will be
measured.

An experiment was launched this year to attempt to improve
the egg production of turkeys without the use of trap nests. If successful, such a program would mean a substantial saving to commercial turkey growers.
The effects of fertilizers on corn grown on land that had been
used as a dry lot for breeder turkeys earlier in the year was studied
last year. Three levels of nitrogenU, 80, and 160 pounds per acre

were applied but corn yields were about the same for all three
treatments, indicating that the droppings supplied all the nitrogen

needed for good yield. If the droppings are scattered, nitrogen fertilizers are helpful. Letting excessive concentrations build up around
feeders and roosts may produce a "burning" effect. Moving the
feeders or roosts from time to time will check this condition and give
better distribution of droppings.

Wildlife and Marine
Wildflfe Conservation
Research Unit Solves Wildlife Problems
The work of the Oregon Cooperative Wildlife Research Unit in
the 15 years it has been operated under a broad cooperative program
of state and national agencies has brought untold benefits to Oregon
in the field of wildlife conservation and management.
Recommendations for solving the wildlife problems of the state

and for planning future wildlife operations come from the Unit
which is fostered by the Oregon Game Commission in cooperation
with the Experiment Station, the U. S. Fish and Wildlife Service,
and the American Wildlife Management Institute. A variety of
wildlife problems are being investigated at the present time.
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The most severe weather conditions in western Oregon history
during the first quarter of this year caused heavy small game losses,
especially in bob-white quail. Chinese pheasants and valley quail

fared quite well but they too suffered from exposure and lack of
food.

Fortunately the most popular upland game birds, the pheas-

ants, withstood the severe weather best and the present crop is
encouraging.

Winter pheasant feeding experiments show that waste weed
seed from cleaning mills may be used as an inexpensive substitute
for high-priced grains without impairing egg laying or egg fertility
and hatchability. The reduction of feed costs will make it practical
to hold hens over the winter for spring release as breeding stock
which will result in a considerably more effective stocking program.
Winter losses in the past on fall-released hens have run from 40 to
70 per cent. The cost of feeding breeding stock held at a game farm
for egg production can be drastically reduced by incorporating the
weed seed into the ration.

In the study of upland game birds at Eliza Island, the pheasant
hen has been found to be the weak link in a pheasant survival and
stocking program. In every study carried out over a period of 12
years, the hens have shown heavy annual losses while rooster survival
remains quite high. It must be concluded that any successful game

program involving pheasants must anticipate this weakness if success in their management is to be attained.
Studies with Columbia Black-Tailed deer showed that the severe
winter weather caused losses of from 20 to 50 per cent in the ranks
of fawns in 1949. Losses in other age groups were not serious
despite the record-breaking cold and snow. Fawn losses will affect
big game harvest in two or three years but will have no effect on the
1950 shooting season because of the rule protecting "spike" bucks
in this age class.

The air arrival of 750 Hungarian or gray partridge eggs from
Denmark will make possible a full-scale test of the adaptability of
this bird to Willamette Valley conditions. Preliminary results with
a shipment of 100 eggs a year ago were very encouraging. Hatchings
from the eggs flown in have been very successful and wildlife workers

feel the partridge program has real possibilities. The selection of
stock from sea-level climatic ranges similar to the Willamette Valley
seems to offer a chance of introducing another desirable game bird to
the Valley.
The game-management program being developed for the newly

irrigated Madras section is progressing rapidly. Birds in the area
fared quite well in spite of the severe winter. Midsummer observa-
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Studies of upland game birds have shown the pheasant hen to be the
weak link in a pheasant survival and restocking program. Heavy annual

losses of hens were recorded while rooster survival was quite high.
tions indicate that the pheasants are quite well distributed but in low
The Hungarian partridges are relatively abundant and valley quail show considerable promise although their distribution is
limited by suitable habitat and cover. Experimental work on ditch
bank plantings have demonstrated the value of such plantings for
bird cover along with soil conservation benefits. The experiment is
proof that game management and reclamation can mutually benefit
by cooperative work.

density.

Fur Farmng
Fish-Feeding Trials Started with Mink
Mink feeding trials using various fish species were started this
year as the initial phase in an expanded, long-range program of research on fur farming.
The feeding trials are designed to supply needed information on
the nutritional aspects of feeding fish to mink. Little is known at
present as to the best kinds of fish found in Oregon to use or the
need for supplements to the fish diet.
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Idle during war years, the Experiment Station fur farm has

been rebuilt to accommodate the new program. Fifty dark mink,
donated by the Oregon Fox and Mink Association, are being used
as breeding stock. Litters from these mink are being used in the
feeding work.

The overall objectives of the feeding program include: determining the amounts of fish that can be used satisfactorily and economically in mink rations; studying the effect of season of catch,
storage conditions, and handling treatment before and after storage

on the nutritional value of fish; and determining the kinds and
amounts of food materials needed as supplements to the fish in mink
rations. The value of fish wastes also will be studied, along with
research as to which fish have detrimental nutritional effects upon
the animals.

Controls Sought for Mink, Rabbit Diseases
The expansion of rabbit production in Oregon and the resumption of fur farming research have raised problems of disease treatment and control in rabbits and mink. Studies this year included
investigations of coccidiosis, mastitis, and vent disease in rabbits and
distemper in mink.

II

Experimental mink at the Station fur farm are sheltered by this newly
constructed pelting shed. Protection of the animals from rain and

direct sunlight is essential to the production of high quality fur.
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Work on treatment and prevention of the intestinal species of
coccidiosis in rabbits is under way but definite results are not expected before next year. An effective control for coccidiosis in rabbits is expected to lower the death rate of young rabbits. Treatment
of mastitis in rabbits with penicillin has been successful.
New methods of studying distemper in mink have been observed
and will be initiated here. Work next year will be focused on distemper diagnosis.

Fish and SeaFoods

Fish Classification Studies Continued
Classification and biology studies of Oregon's fresh-water and
marine fishes is providing a wealth of new information that will be
useful in fish management programs.
Distribution studies by waterways were completed this year for
all species of fresh-water fishes known to occur in Oregon, and maps
showing known locations were prepared.
Taxonomic characters have been established for the Coastal Cut-

throat trout of Oregon and a comparison study of native Cutthroat
trout here and in the Bonneville Basin of Utah and of the upper
Columbia River system is being made. Index cards are being prepared on the various fishes. The studies will form the basis for a
book on the fishes of Oregon.

Oyster Larvae Reared Artificially
The establishment of successful native-oyster farms in suitable
coastal waters of Oregon has taken on new promise as the result of
Experiment Station studies which show conclusively that oyster
larvae can be raised to the setting stage under controlled laboratory
conditions. From these findings, it is thought that practical and
economical methods of artificial propagation of raising oyster seed
may be developed, which could result in the rehabilitation of the once
famous Yaquina Bay oyster beds and in the establishment of new
oyster farms in some of the other Oregon bays.
Under present conditions, commercial oyster sets are uncertain
year after year because of variable weather and biological factors.
Artificial rearing of oyster larvae to the seed stage would eliminate
this uncertainty and insure successful sets annually.

Successful spawning, rearing of oyster larvae to the setting
stage, and growth of young artificially reared oysters were accom-
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Final proof that native oysters can be grown artificially is provided
by these young oysters, which have been reared from the larval stage
to the setting stage and are now set and growing on a clam shell.

pushed this year under laboratory conditions. Methods have been
developed for inducing oyster spawning during the winter months,
thus making available oyster larvae for artificial propagation purposes at all seasons of the year. The free swimming larval stage
has been shortened by controlled techniques from approximately 30
days to 14 days. Satisfactory methods for culturing the foods of
oyster larvae in quantities have been found. In addition, the optimum numbers of oyster larvae that can be successfully raised in
given volumes of culture water have been established.
The outlook for continued success in artificial propagation of
oyster seed now awaits pilot plant test operations as preliminary to
commercial production.

Toxic Levels Set for Mill Effluents
Studies of the effects of kraft-mill effluents on salmon, trout,
and their food organisms during the past three years have made possible the establishment of minimum lethal and critical concentrations
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for King salmon, Silver salmon, Cutthroat trout, and aquatic insects.
These findings will make it possible for some of the paper making
industries to modify their discharges into streams, where necessary,
in such a manner that the fishes and fish food organisms will not be
harmed.
Bioassays have been conducted with wild forms of King salmon,

Silver salmon, and Coastal Cutthroat trout, using the pure chemicals
representative of the toxic substances known to occur in kraft-mill
effluents. Of the eight chemicals tested it was found that sulphides
and the mercaptans were extremely noxious to the test fish, followed
by sodium hydroxide as moderately toxic. Sodium sulphate and
sodium thiosulphate were usually tolerated in large concentrations.
Variations in the results of some of the bioassays were noted. These
probably resulted from differences in the environments from which
the test fishes were obtained, in the water temperatures at which the
tests were conducted, in the volumes of the test solutions, and in the

surface areas of the aquaria when some of the chemicals were
employed.

Research Seeks Control for Waterweed
A Brazilian waterweed that closely resembles the waterweed
grown in home fish bowls has been spreading along the bottoms of
certain coastal lakes in Oregon since 1946. Its growth now is to the
point where it hampers boating, angling, and logging activities on the

Controls are being sought for a Brazilian waterweed which is spreading

in coastal lakes and causing difficulty in fishing, boating, and logging. Chemical, mechanical, and biological controls are under test.
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lakes concerned and poses a threat to recreational and commercial
interests.

This year an extensive research program was organized by the
Experiment Station to develop controls for this waterweed and other
aquatic plants in Oregon. Cooperating in the study are seven research departments of the Experiment Station and the Oregon State

Game Commission, which has done some work on the problem
since 1947.

Chemical, mechanical, and biological methods of control are
being tried alone and in combination for the Brazilian waterweed.
More than 20 chemical substances have shown the ability to kill or
check growth of the waterweed in laboratory trials, but other tests
are needed to determine which of the substances can be used without
endangering aquatic life. Indications to date are that copper sulphate

in large crystal form and in heavy concentrations may be used to
control the aquatic weed where the infestation has not reached widespread proportions. A large-scale experiment with copper sulphate
has been initiated. Work done by the Oregon Game Commission
and the Experiment Station indicates that large scale use of copper
sulphate may be detrimental to the natural productivity of the lakes.
It appears that a great volume of fish food organisms are harbored in the weed masses, and that the weed forms the bulk of the
winter food of coot in the area. Some game ducks such as Baldpate
also feed on the waterweed.
Means of spread of the problem plants will be studied with particular attention being paid to spread by boats, rafts, and hydroplanes.
In addition, work is underway to determine possible uses of aquatic
weeds as feeds, soil amendments, or sources of minerals.

New Uses Sought for Fish Products
New uses for some of Oregon's previously untapped sources of
fish products has been the aim of studies conducted this year as part
of the Experiment Station program on fishery-product development
and improvement.
After incorporating a test kitchen into the work, experimental
cookery of some of the previously unused fish products produced
tasty results which may stimulate interest in certain fish. Rockfish
were used primarily in tests this year.

Continued efforts along these lines will be centered around
work in the usage of the off-shore fisheries which includes that group
of fish labeled as scrap or waste fish. Leaders in the fishing industry
believe that Oregon's potential and future lie in this area.
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Fish Waste Utilized as Hatchery Food
The possibility that fish waste may become an economical and
nutritional food source for use in fish hatcheries has provided a potential answer to problems which have long been a source of trouble
to hatchery biologists and the fishing industry. Studies this year
confirmed previous work which led to the belief that fish waste could
be utilized in such a manner after proper processing.

Other work on the utilization of fishery byproducts centers
around the development of economical uses of fish waste and has
produced some promising results. The preparation of desoxyribonucleic acid, a rare chemical compound, from salmon waste may
eventually replace beef as the major source of this chemical.
The removal of oil from dried fish waste is being studied, and a
rotating vacuum drier has been built to dry fish waste with a maxi-

mum yield and without loss of valuable nutrients. A pilot plan

spray-drier also has been built and tested.
The value of ultraviolet light as an aid in removing crab meat
from the shell and in detecting and removing parasites from fish has
been demonstrated. This process is being applied experimentally in
two commercial canneries.

Home Economics
N utrHon

Relation of Sunshine, Good Teeth Studied
The relationship between the quality of Oregon sunshinefrom
the standpoint of ultraviolet ray componentsand dental health of
school children in coastal and central counties of the state is being
studied as the latest phase in the important project on dental health.
Started in 1945, the project is attracting widespread attention as
the various factors involved in dental health are investigated. The
dental probleni was particularly pointed up during the war when it
137
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was found that among draftees from all states, Oregonians ranked
fifth in the number of dental Caries.
Early project studies showed that Oregon school children suffer
up to twice the average amount of tooth decay as children in many
other parts of the country and that children in Oregon coastal counties have considerably poorer dental health than children in central
Oregon counties.
To find the reason for the difference in tooth decay in the two
regions, a comparison was made of water supplies, and of diets and
candy and carbonated beverage consumption of children in the two
areas. Analysis of water supplies failed to reveal significant differences. The fluoride content was, in general, negligible and practically
all of the samples were classified as "soft" water.

No appreciable difference was noted in the amount of sweets
consumed and no regional, county, or age differences were found in
the nutritive values of the diets of the children. Availability of
dental services in the two regions was not found to have influenced
the dental health either.
The only factor which showed great variation from one region
to the other was the amount of sunshine, with the two coastal test
counties (Clatsop and Coos counties) having fewer hours of sunshine
than the central counties (Klamath and Deschutes). Because it has
been found that mere quantity of sunshine cannot be taken as an indication of the value of ultraviolet ray componentsan essential factor
for the proper calcification of the teeththe sunshine "quality" study
is being undertaken.
Photoelectric equipment that will measure the ultraviolet components is being constructed. It will be installed at the John Jacob
Astor Branch Experiment Station in Astoria and the Kiamath Ex-

perimental Area at Klamath Falls so that ultraviolet ray readings
can be recorded and compared. Records will be kept for one year
before conclusions will be possible.

It is expected that the dental health studies will be extended to
other regions of the state in future years.

Vitamin Needs of Humans Investigated
Contributing in great measure to the fundamental knowledge of
nutrition are findings of the Experiment Station project on vitamin
requirements of humans.
Under this project, the first controlled studies of their kind on
the ascorbic acid (Vitamin C) requirements of adolescents and adults
have been completed and findings were published this year. These
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studies established definite standards for daily requirements of this
important anti-scurvy acid in older adolescents for the first time, and
a detailed analysis was made of the ascorbic acid content of a wide
range of foods. It was found that because of the popularity of

foods containing high amounts of ascorbic acidssuch as fresh
fruitsthat the normal type of family food services supplies more
than enough of the vitamin to meet daily requirements.
With the completion of the ascorbic acid studies, emphasis is
now being shifted to the riboflavin (Vitamin B2) and thiamine (Vitamin B1) requirements of adults. No definite information on the daily
requirements of these vitamin substances is now available and the
findings will fill a need in the field of human nutrition.

Foods

Tasting Panels Valuable in Food Testing
Old fashioned as it may seem in this modern age, the best way
to test foods for flavor, texture, and other qualities is to serve samples
to expert human judges on a "taste-testing" panel and to have them
compare verdicts, foods research workers have found.
Because these taste-test panels are used so extensively by food
research laboratories in product development and in the determina-

tion of food quality characteristics, close attention must be paid to
selecting and training tasting panel judges. Despite their importance
in food research and food product development, no standards have
yet been established for setting up panels and selecting taste-test
judges. One of the projects in foods at the Experiment Station is
designed to provide these standards so that food tasting panels may
be set up on a sound, consistent basis.
Twenty-two taste-test judges were used in trials last year to determine individual ability to judge pure solutions of standard substancessalt, sweet, bitter, and sourand the ability to detect differences in taste of foods. Future work will consider other factors
important in the selection of panel members, on training needed for
taste testing work, and on the best methods for scoring of foods.

Behavior of Fats, Oils in Baking Studied
Work with frozen cakes and batters was continued this year
as part of the study of the influence of various production and
processing factors on the behavior of different fats and oils when
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used in food products. Studies also were made on the development
of rancidity in pastry mixes made with different fats and on factors
affecting fat absorption by foods during deep-fat frying.
Pastries have been found to differ in tenderness and flavor when

made with different fats, and the fats used and pHor degree of
acidityvalues have been found to affect the keeping quality of baked
pastry and pastry mixes.
Results with frozen chocolate cakes and cake batters made with
dlifferent fats and baking powders have been promising to date. The
cakes and batters have been stored at 00 and __3Q0 F. White cakes
and cake batters will be used in the freezing tests next year to check
their keeping qualities when made with various fats.
The work carried on under this project is important to the agriculture of the state since information concerning best uses of specific fats and oils can serve as a guide for production as well as utilization of these commodities. Information of importance to industry
is being secured through basic work in which chemical and physical
properties of fats and oils are correlated with their behavior in food
products.

Clofhing
Work Dresses Designed for Rural Women
Work dresses that better meet the needs of rural women from
the standpoints of freedom of motion, comfort, good looks, and
durability were designed this year and are being worn by seven
selected women of the state in wearing trials to test the performance
of the dress designs under home work conditions.

Designs that utilize types of sleeves which give freedom of
movement with minimum strain and designs that are suitable for
various figure types were emphasized in this year's work.
Incorporated into the dresses were the features that homemakers
indicated they liked as reported in a survey in six different counties.
That survey showed that the homemakers want comfortable, good-

looking work dresses that are suitable for shopping and informal meetings, of medium-weight materials, belted with good-sized
pockets, and with a tailored or simple collar. Gored skirts were
rated first choice; a flat shape button was preferred along with machine-worked buttonholes; fastened-down facings were liked best;
and all but 2 per cent of the women voted for sleeves in their dresses.
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Functional work dresses for rural women were developed this year and

tested in actual wearing trials. One phase of planning the dresses
involved working out the sleeve designs on these half-size dummies.

Because the homemakers indicated that the sleeves were the
primary problem in wear, tear, and restricted movement, the home
economists paid particular attention to designing various types of
sleeves giving freedom of action with a minimum of strain.
Sleeve designs built into the test dresses included an inverted
pleat design at the top of the sleeve; a faced slash at the top of the
sleeve; a full length straight overlap opening on top of the sleeve;
and a wide diagonal overlap on top which spreads when the women
are reaching up or down. The use of bias, the natural elasticity of
which gives less strain, was also recommended.

A long bias gusset which replaces a straight piece of material
of equal length underarm was developed and found very satisfactory
in preliminary model trials. A shorter gusset was used in combination with an underarm zipper and a large diamond shape gusset was
used to give greater sleeve action.
Figure type descriptions were made by the home economist as a
means of better adapting dress designs to women of various proportions. Many of the dress patterns now available on the market are
designed primarily for young women and for the average figure and
are not suitable for mature figures.
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Wear records will be kept on each of the seven dresses, and
points of strain will be noted by the homemakers. The records on
the various dresses will be used as the basis for necessary changes in
design. Once the final designs have been approved, the patterns will
be made available to commercial pattern companies and dress manufacturers.

Fiber-Flax Fabrics Show Great Promise
Yarns made of Oregon-grown fiber flax were found to compare
favorably with any imported yarns as to quality, strength, and color
fastness this year as part of the study on design and construction of
household textiles made of Oregon linen.

Research on the design and construction of household textiles from
Oregon fiber flax has met with unusual success. Textile samples such

as these were enthusiastically received when displayed in the East.

HOME EcoNoMics

143

The project which saw development of designs and methods for
weaving flax yarns into draperies, linens, and upholstering materials
last year may lead to a new major outlet for Oregon fiber flax in the
future.
Samples of flax fabrics were displayed before fabric designers
and manufacturers in New York City this year and were enthusiastically received. It has been found that fabrics can be made of

linen at a reasonable cost and that the linen fabrics are durable,
easily cleaned, long-wearing, and fire resistant. Materials for many
household purposes have been made on the hand loom and also the
power loom. Both work equally well.

The need for well designed table linens is recognized and if
linen fabric production can be put on a commercial scale, the way
may be open for rapid expansion of markets for this state's flax
yarns.

Housing
Research Aimed at Improving Rural Housing
With the objective of improving rural housing in the western
region of the nation, Experiment Station home economists are studying the housing requirements of Oregon's rural families as part of a
broad western regional project. Also cooperating in the study are
home economists from Experiment Stations of Arizona, California,
Colorado, Montana, Utah, and Washington and from the Bureau of
Human Nutrition and Home Economics of the U. S. Department of
Agriculture.
Information on household activities, housing preferences, and
storage needs of 902 western rural families has been collected and
summarized. Findings are being used in setting up recommendations
for planning and building rural homes.

Under another phase of the project, space and arrangement
standards are determined for the design of various centers of activity
in the western rural home. Oregon's contribution to this phase concerns the planning of reading centers. This study includes lighting,
seating, and storage of reading materials.

Fifteen hundred women in 100 communities of the eleven
western states have supplied information concerning their family's
reading habits, the periodicals they take, and the books and magazines for which they need storage space. This information is now
being summarized. This phase of the project will receive increased
attention and is expected to be completed next year.
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Storage Plan Project Helps Homemakers
Storage planning has been a phase of the series of studies on
rural farm house design which was started in 1931. In these studies,

the major objective has been the development of space standards
and design patterns for closets, cabinets, and other storage places.
During the past two years a study has been underway on home
storage in its more general aspects. These have included: the effect
of changing ways of living on storage requirements in rural homes;
the characteristics of good and of poor storage facilities from the
standpoint of Convenience of the user, building and operation costs,
safety, and other aspects of household management; procedures in
planning storage in the individual home; and methods of using inventory data in setting up space standards.

From the standpoint of the family, the storage facilities of the
home are good when they are convenient, safe, and comfortable to
use and when they contribute to good household organization and
management and to the training of children.
When storage facilities are planned to meet the needs of the
individual family these objectives should be kept in mind: economy
in storage space and construction costs; protection of stored objects
from injury and abuse; convenience in storing and getting at stored
materials; design of storage facilities that will enhance the appearance
of the home; flexibility that will permit changes in storage requirements to meet changes in family needs.
Safety factors that need to be considered in designing of storage

space are adequate light for interior of closets; locks for storage
spaces planned for valuable objects, poisonous substances and firearms; knobs and latches out of reach of young children except for
those closets where the child is expected to place and remove his
own play materials or wraps; fittings placed so as to encourage use
of lower part of closet for heavy, bulky, or hazardous objects; and
sufficient clearance room through the doorway to permit easy, safe
passage.

In the case of a new home, the storage facilities for the entire
dwelling should be planned at one time to insure completeness and
unity, and should be provided for at the very outset. The common
method of developing a desirable room arrangement and then simply
putting in storage facilities wherever space is left too often leads to
inadequate and inconvenient storage facilities.
This study has been discontinued as an Oregon project. Further

work in meeting its objectives will be done as a part of a regional
study on which several western states are cooperating.

r

General Research
Cattle Grub Found Source of Antibiotics
Antibiotic or antibacterial substances such as penicillin have
brought untold relief to sufferers from various types of infections.
The term antibiotic has become a common word that holds out
promise to alleviate many of the ills of mankind.
This year, bacteriologists of the Experiment Station found evidence of the presence of antibiotic substances in a common place
the cavities in the hides of cows made by the pesty cattle grub. The
findings produced one of the first evidences that insects may be the
producers of invaluable antibiotic substances and opens a whole new
field of research. The report of the project itself brought national

attention and promises to be the basis for new phases of research
throughout the country.

In the study, a large number of grubs were gathered and tests
made for any evidence of the antibacterial substances. Laboratory
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tests also were conducted on the waste secretions surrounding the
grub in the tissues on the back of the cow. Grubs were dissected
and the gut removed for tests with the organisms regularly used by
laboratories in testing efficiency and effectiveness of the antibiotics.
The presence of some antibiotic substances was demonstrated repeatedly throughout the tests. Some of the results seem to indicate
inhibition nearly equal to that of penicillin.
The evidence of the antibacterial substances probably explains

for the first time why infection appears in the cavity of the grub
only rarely. It also helps explain why the use of surgical maggots
was found beneficial in cleansing major wounds about 25 years ago
before any use was made of recognized antibiotics.
Attempts to raise the grub under laboratory conditions will be
made so that an unlimited source of material would be available for
research purposes. The necessity of securing the grubs from the
live animal limits the source of material to about two months when
they are present in the hides of the cows and makes collection costly
and time consuming.

Role of Proteins, Amino Acids Studied
The role of proteins, amino acids, and amino acid analogs in
metabolic processes is being studied under a new project started this
year by agricultural chemists. Objectives of the program are to
develop a better understanding of protein requirements of animals;
to find whether an animal does as well on an amino acid mixture as
it would if the same amino acids were fed as the intact protein; and
to check the bacteriostatic action of analogs of amino acids.
The field of amino acid metabolism is becoming increasingly
more important and basic information is needed that may be applied
to practical problems in biology and agriculture. The basic research
project now underway at the Experiment Station is expected to provide some of the answers to the problems involved.

Air-Pollution Problem Investigated
Early in 1948, the Oregon legislature, through its emergency
board, directed the Experiment Station to investigate the nature, extent and degree of damage to certain crops and livestock in Multnomah and Columbia counties.

Studies of these problems have been conducted in recent years
with notable progress. Attention has been focused on the serious
air-pollution problem resulting from the production of effluent gases
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Damage to certain crops caused by fluoric air-pollution is a serious

problem in Multnomah and Columbia counties. This gladioli plot is one

of several used in experiments to determine the extent of injury.
by industrial plants in the two counties. Work has been centered
around the determination of fluorine content and the extent of injury
sustained by certain agricultural test crops grown near possible
sources of fluoric atmospheric contamination as well as those distantly
removed from such sources.
Results of trials conducted in areas adjoining aluminum reduction factories showed that fluorine contamination of the air is causing
some injury to crops. Tests indicate that extremely small amounts

of atmospheric fluoric contaminants may prove harmful to certain
crop plants. In some cases the toxic level will not be reached unless
industrial expansion adds new installations in the area.
In trials this year, buckwheat plants were used as accumulator
plants to determine the amount of fluorine absorbed from the atmosphere near aluminum reduction factories. The potted buckwheat
plants were exposed to the air at various distances ranging up to 11
miles from the contaminating sources.
Because of their importance as a crop in the affected areas and
their apparent susceptibility to fluorine injury, gladiolus corms were
planted in the same general area as the buckwheat plants. Data were
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collected on the lengths of the injured portions of the leaves, the
fluorine concentration in the leaves, and the weight of the corms
after they had been dug, cleaned, and dried. Susceptibility to leaf
injury of 22 commercial varieties of gladiolus also was determined.
\'Vide differences were noted in susceptibility of different varieties
grown in the same areas as well as between varieties grown in different locations.

In other phases of the study, the accumulation of fluorine by
spinach and lettuce plants and by pasture grasses was examined and
the effect of soils of different origin on the accumulation of fluorine
by gladiolus and buckwheat plants was studied. The degree of injury
to the foliage of gladiolus plants caused by exposure to known con-

centrations of hydrogen fluoride gas was measured in controlled
fumigation experiments. It was found that the gladiolus plant is
extremely susceptible to air-borne fluorine compounds and that onetenth part of hydrogen fluoride gas per billion parts of air will cause
foliage injury within a few days.

Microscopic Tests Yield New Plant Findings
Two significant contributions to the study of disease in plants
were recorded this year as a result of microscopic investigations of
virus diseases.
Observations of the Pea Virus I revealed that this virus induces

the nearest approach to true cancer in plants that has yet been recorded for any plant virus.
A second phase of the microscopic tests this year resulted in
the development of a successful new high vacuum technique for
studying living cells in leaves.

Other studies indicate the importance of Etch virus inclusions
as probable destroyers of nuclei in cells, thus causing the death of
the cells.

Plant Carbon Dioxide Exchange Studied
The first steps were taken this year in a basic research project
dealing with factors affecting carbon dioxide exchanges by crop
plants.

Initially, the study has three main objectives. One of these is
to determine the basic relationships between the assimilation and
respiration of carbon dioxide and the absorption of mineral nutrients

by horticultural plants. A second goal is to evaluate the effects of
environmental factors, other than those of a mineral nutrient nature,
upon the assimilation of carbon dioxide in relation to fruit bud dif-
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ferentiation of horticultural plants. The third objective is to investi-

gate the course of photosynthesis by intact plants when grown in
the field under normal and abnormal environments.
Preliminary tests will be run on gladiolus next year to determine
carbon dioxide assimilation and respiration rates. Plantings will be
established for future studies of carbon dioxide exchange.

Basic Research Started on Plant Behavior
A basic research project on the metabolism of crop plants that
was started this year is expected to provide some fundamental information on plant behavior that will aid in solving plant disease, injury,
and growth problems.
Knowledge of the chemical changes in plant cells will help research workers in the various plant fields solve the ever-occurring
problems of plant irregularities. Determining the effects that toxic
air-borne fumes have on the plant system is an example of the type
of problem that requires information of plant behavior for a solution.

Sprays Tested for Fruit, Vegetable Residues
Legal tolerances for all pesticides that may be used on various
food crops are being established by the U. S. Food and Drug Administration, making it essential that spray recommendations issued to
the growers meet these tolerances. Otherwise, the food crops might
not be accepted on the market.

To insure that Oregon spray recommendations are within the
residue requirements, a comprehensive program of chemical investigation of new organic insecticides and fungicides and their removal

as spray residues is being conducted.

Residue studies are being
made on various fresh fruits and vegetables, frozen fruits and vegetables, and canned products.
Spray materials coming in for special attention under the testing
program this year were DDT, parathion, and methoxychior. Analyses for residues on different crops treated with these materials have
established the normal amounts that might be expected at the time
of harvest and after washing and processing.
A study of residue contamination by several new pesticides of
potatoes grown in soil treated with the chemicals showed that potatoes were contaminated apparently only to the extent that the soil
adhered to the potatoes. Next year, work on this project will be
intensified to include investigations of various other phases of the
residue problem.
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This wood-stave silo is one of the farm structures developed under
a program of rural building design. A special feature is the concrete

base which collects most of the liquids draining from the silage.

New Farm Building Plans Developed
New types of poultry housing, a hop-drier unit, and wood-stave
silos were outstanding among several farm buildings developed this
year under the Experiment Station program for improving agricultural building designs for Oregon. Other phases of the work included cooperation with federal agencies in developing standards for
construction of farm homes and the operation of a technical consulta-

tion service for design of community, 4-H club and other rural
buildings.

Two open-air poultry houses were planned this year and results
have been favorable enough to warrant further development of this
type of poultry housing. In addition, a low cost, pole-frame building
was constructed for turkey breeding purposes. The same structure
may be used as a loafing shed, machinery shed, or storage building.
A basic unit of a "fire-safe" hop drier was designed to meet the
needs of the small operator. It can be expanded by adding more
units. Construction is of concrete blocks with a metal covered roof.
Two wood-stave silos with specially designed concrete bases
were completed. Gutters in the bases collect a greater portion of
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the liquids which drain from the silage than the old standard type
base with a center drain.
Tests were made of various commercial fire-retardant paints
and fire-retardant rinses for farm fire protection. A coating material designed for interior application proved effective in retarding
the spread of flame and apparently reduces the chances for fires to
start. The prodtict was subjected to four tests. These included the
heat test, washability test, temperature test, and kindling test. Other
commercial preparations will be similarly tested next year.

Rural Home Freezer Needs Surveyed
With the popularity of frozen foods on the increase in Oregon,
some research has been aimed at discovering methods of lowering
costs of this type of food and making its use more practical for the
farm. Experiment Station studies this year included a survey by
Oregon home demonstration and county agents to determine farmer
desires relative to home freezer units.
Results of the survey indicate that a front-opening freezer, 20
to 40 cubic feet in size, with adjustable shelves and either one or
two temperatures is the type most likely to be in demand. Home
freezer designs based on the survey results will be developed next
year.

A major problem with home-built front-opening freezers is
heavy frosting after a relatively short period of operation. Tests
show that this problem can be solved by allowing about two square
feet of evaporator surface for each cubic foot of interior space.
This will allow longer periods of operation without defrosting.

Branch Stations
and
Experimental Areas
The Oregon Agricultural Experiment Station was organized
July 2, 1888, in accordance with the Act of Congress of 1887 known

as the Hatch Act. The Experiment Station includes the Central
Station at Corvallis and eight Branch Stations and eight Experimental Areas located so as to cover the varying agricultural conditions
of Oregon.

The work of the Experiment Station is fundamental in the
agricultural development of the state. Oregon's soil and climatic
conditions present many problems that are unique and that must be
solved before the state can fully develop its great potential agricultural wealth.

The Branch Stations and the Experimental Areas conduct experiments on the major agricultural problems of their respective
152
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agricultural sections of the state. The location of these Stations and
Experimental Areas and their program of work is as follows:

The Deschutes Experimental Project located at Redmond
conducts research on general farming problems in Crook, Deschutes,
and Jefferson counties. Current emphasis is on problems related to
production of potatoes, alsike, and ladino clover seed, cereals, and
hay. All research is conducted on privately-owned land under cooperative agreements with the owners.

The Eastern Oregon Livestock Branch Experiment Station at Union is conducting experiments in fattening, wintering,
breeding, and management of livestock; in the production of feeds
and cash crops; and in developing proper land utilization, soil conservation, and fertility maintenance.

The Hood River Branch Experiment Station at Hood River
deals with orchard pests, pollination, varietal testing, fertilizing, soil
management, and other problems to both reduce costs and improve
the quality of the fruit in this important orchard section.

The John Jacob Astor Branch Experiment Station at Astoria has as its major problems of investigation: dairying; improvement of forage crops; soil fertility; soil management for coast conditions; and the drainage, improvement, and cultivation of tidelands.

The Kiamath Experimental Area consists of two experimental tracts, one located southeast of Klamath Falls on alkaline soil
and the other located south of Klamath Falls on muck soil. In addi-

tion to research on reclamation of problem soils in this irrigated
district this experimental area is engaged in research on production
problems with potatoes, cereals, and forage crops in the Klamath
Basin.

The Malheur Experimental Area at Ontario is experimenting
to find the best methods of crop production and the crops best suited
to the areas of the Vale-Owyhee irrigation project. Major emphasis
is given to studies of production and utilization of forage crops for
livestock. The U. S. Department of Agriculture cooperates actively
in certain phases of the program.

The Milton-Freewater Experimental Area, operated from
the Umatilla Branch Experiment Station, is seeking solutions for
problems faced in the production of fruit and vegetables in the eastern part of Umatilla County. Special emphasis is placed at present
on control of insect pests of fruit trees.

The Northrup Creek Experimental Area located near Birkenfeld, Oregon, is conducting investigations in the utilization of
logged-off timber lands by experimenting with sod-forming legumes

154

AGRICULTURAL PROGRESS THROUGH RESEARCH

Among the highlights of the year at Branch Experiment Stations and
Experimental Areas are the annual field days when groups of visitors
tour the experimental plots and hear progress reports on research.

and grasses on such lands and the utilization of the forage by livestock.

The Pendleton Branch Experiment Station at Pendleton is
situated in the heart of an important wheat and pea production area.
In cooperation with the U. S. Department of Agriculture, it has concentrated on the development of improved wheat varieties and crop
practices, including crop rotation, weed eradication, and control of
soil erosion. Recently an intensive project on erosion control has
been initiated in cooperation with two agencies of the U. S. Department of Agriculture.
The Red Soils Experimental Area at Oregon City is centering
attention on rebuilding worn-out red hill soils, of which there were
approximately 800,000 acres when the area was established 12 years
ago. Utilization of grasses and legumes for seed production and
forage has been emphasized in the station's soil-building program.

The Sherman Branch Experiment Station at Moro, operated
cooperatively with the U. S. Department of Agriculture, is conducting investigations on the major problems of cereal production under

eastern Oregon dry-land conditions with special reference to the
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development of new and improved varieties, rates and dates of
seeding, summer fallow practices, fertility, and soil conservation.
The Southern Oregon Branch Experiment Station at Medford, conducted cooperatively with the U. S. Department of Agriculture, is centering attention on problems of pear production. Irrigation water forecasting activities of the Oregon cooperative snow
surveys are located at this station. The Station cooperates with the
Soil Conservation Service and other agencies in this work. At Talent,

research is being conducted on problems related to production of
pasture and hay, grass and legume seed, and cereals in southern
Oregon, including Josephine, Jackson, and Douglas counties.

The Squaw Butte-Harriey Cooperative Range and Livestock Station at Burns consists of 16,000 acres of intermountain
arid range land used for experimental grazing work under controlled conditions with the object of rehabilitating depleted and wornout ranges; 183 acres of irrigated land used in conducting experiments in the production of alfalfa hay, legumes, and forage for livestock feeding and in introducing, testing, and developing cash crops
adapted to the high altitude areas of the Harney Basin; and 661 acres
of native meadow land used for experimental fall and winter pasture

and for the production of native hay for feeding experimental livestock. The combination of range and meadow land makes a complete experimental unit conducted cooperatively with the Bureau of
Land Management, Department of Interior.

The Dalles Experimental Area at The Dalles is concerned

with problems affecting the stone-fruit industry of that area. Principal fields of research are virus diseases and insect control, and soil
management and cultural practice improvement.

The Umatilla Branch Experiment Station at Hermiston,

conducted cooperatively with the U. S. Department of Agriculture, is studying problems of agriculture under irrigation on the
Umatilla Reclamation Project and similar lands of the Columbia
River Basin.

Price Succeeds Schoenfeld
An important shift in the leadership of the Oregon State College Agricultural Experiment Station took place October 1, 1950,
when William A. Schoenfeld, dean and director of agriculture,
retired after 19 years of service. He was succeeded in the top
agricultural post at the College by F. E. Price, associate dean of the
School of Agriculture.

Dean Schoenfeld has had a distinguished career not only in
helping develop Oregon's agriculture, but in the improvement of
agriculture throughout the United States and other countries. During
his active career he has served on a number of agricultural boards
and was a member of several government agricultural missions to
foreign lands. In all, he has devoted 40 years to agricultural development.

Dean Price assumed over-all direction of the far-reaching agricultural organization of the College after 12 years of administrative
experience as assistant and associate dean of the School of Agriculture. Though he will head the Experiment Station officially, active
management will continue under the direction of R. S. Besse, associate director.

F. E. Price, left, new dean and director of agriculture, and William
A. Schoenfeld, who retired as dean October 1, 1950, discuss problems

of directing the far-flung agricultural organization of the College.
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Experiment Station Staff
Oregon State Board of Higher Education
GEORGE F. CHAMBERS, Salem

EDGAR W. SMITH, Portland
R. E. KLEINSORGE, Silverton

PHIL METSCHAN, Portland
HENRY F. CABELL, Portland
A. S. GRANT, Baker
HERMAN OLIVER, John Day
CHERYL S. MACNAUGHTON, Portland

S. FrNsgyH, Dallas

CHARLES D. BYRNE, EcI.D., Chancellor and Secretary
FREDERICK M. HUNTER, Ed.D., LED., Honorary Chancellor
AUGUST LEROY STRAND, Ph.D., President, Oregon State College

Experiment Station Staff Members
WILLIAM A. SCHOENFELD, M.B.A., Director Emeritus (Retired, October 1,
1950)

F. E. PRICE, B.S., Director (Effective October 1, 1950)
RALPH S. BESSE, MS., Associate Director.
tROBERT W. HENDERSON, B.S., Assistant to the Director
ROBERT M. ALEXANDER, M.A., Assistant to the Director.
MARY HOLTHOUSE, B.S., Assistant to the Director (Resigned)
GEORGE L. CROWE, Accountant

JEROME C. R. Li, Ph.D., Biometrician
AGRICULTURAL CHEMISTRY
JosEpH

S.

Charge.

BUTTS,

S. C. FANG, Ph.D., Research Assistant.
DOROTHY DURST KRERS, M.S., Research

Ph.D., Biochemist in

D. E. Buws, MS., Chemist.

Assistant.
ALICE SCHMIDT LAWRENCE, BA., Research
Assistant.
NANCY LEA LAWRENCE, MS., Research As-

J. R. HAAG, Ph.D., Chemist (Animal Nu-

trition).
R. H. ROBINSON, M.S., Chemist.
VIRGIL H. FREED, M.S., Associate Chemist.
PAUL H. WESWTG, Ph.D., Associate Bio-

sistant.
J. R. SCHUBERT, B.S., Research Assistant.
BARBARA D. STEARMAN, B.S., Research Assistant.

chemist.

H. C. BURL, Ph.D., Assistant chemist.

tRORERT A. MAGEE, MS., Assistant Chem-

E.

C. JAWORSKI, MS., Graduate Research

Assistant. (Atomic Energy Commission).
RUDOLPH KODRAS, MS., Graduate Research

ist.

L. F. REMMERT, Ph.D., Assistant Chemist.
L. C. TERRIERE, Ph.D., Assistant Chemist.
HowARD F. GRIFFIN, B.S., Research Assist-

Fellow.

ant.

AGRICULTURAL ECONOMICS
C. H. FISCHER, M. S., Assistant Agricultural

G5ANT E. BLANCH, Ph.D., Associate Agri-

cultural Economist, Acting in Charge.

HAROLD F.

Economist.

EDGAR A. HYER, Ph .D., Assistant Agricultural

HOLLANDS, Ph.D., Agricultural

Economist.
E. KORZAN, H. A., Assistant Agricultural
Economist.
GLEN T. NELSON, Ph.D., Assistant Agricul-

Economist.
W. KUHLMAN, Ph.D., Agricultural Economist.

D. C. MUMFORD, MS., Agricultural Economist.
K. L. POTTER, MS., Agricultural Econo-

tural Economist.

C. \V. VROOMAN,

tural Economist.

mist (Retired).
C. V. PLATI5, Ph.D., Associate Agricultural
Economist.
H. BECKER, MS., Ass,stant Agricultural

A.

OsBORNE,

Ph.D., Assistant Agricul-

B.S., Graduate Research

Assistant.

lvi. T. ROSENRLUM, B.A., Graduate Research

Assistant.

Economist.

GEORGE B. DAvIs, MS., Assistant Agricultural Economist.

t Cooperative employee with the U. S. Department of Agriculture.
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AGRICULTURAL ENGINEERING

J. B. RODGERS, MS., A.E., Agricultural Engineer in Charge.
tJESSE E. HARMOND, B.S., Agricultural Engirieer.
HERBERT R. SiNNARD, MS., R.A., Agricultural Engineer.
MYRON G. Csopscy, MS., Associate Agricultural Engineer.
fLEONARD H. KLEIN, B.S., Associate Agricultural Engineer.
RALPH N. LUNDE, ES., Associate Agricultural Engineer.
DONALD K. JEIVEt.L, ES., In Charge, Farm
Service Department.

fN. R. BRANDENBURG, B.S., Assistant Agri-

cultural Engineer.
W. L. GRtERELER, B.S., Assistant Agricultural Engineer.
DALE E. KIRK, B.S., Assistant Agricultural
Engineer.
G. E. PAGE, M.SM.E., Assistant Agricultural
Engineer.
tFRED H. TILESTON, B.S., Assistant Irrigation Engineer.
JOHN \V. WOLFE, MS., Assistant Agricultural Engineer.
DAVID R. LONG, ES., Research Assistant.

ANIMAL HUSBANDRY
FRED F. MCKENZIE, Ph.D., Animal Husband-

nian in Charge.
tRALPH BOGART, Ph.D., Animal Husbandman.

0. H. NELSON, MS., Animal Husbandman.
A. P1. OLtVER, MS., Associate Animal Husbandman.
C. E. POULTON, MS., Associate in Range
Management.
JOE B. JOHNSON, MS., Assistant Animal
Husbandman.

ALVIN C. WARNICIc, Ph.D., Assistant Animal
Husbandrnan.
W. G. CADMUS, MS., Assistant Animal Hus-

bandman (Resigned).

RUTH GYSRERS, MS., Research Assistant.

GEORGE B. MCLEROY, MS., Graduate Research Fellow.
JAMES K. OLOFIELD, MS., Graduate Research Fellow.

S. H. \Vu, MS., Graduate Research Fellow.

BACTERIOLOGY
T. E. SIMMONS, MS., Bacteriologist in
K. C. Lu, B.S., Graduate Research AsoistCharge.
V,'. B. BOLLEN, Ph.D., Bacteriologist.
PAUL R. ELLIKER, PhD., Bacteriologist.
D. D. MILLER, MS., Graduate Research
Fellow.

ant.
RICHARD B. PARKER, ES., Graduate Research
Assistant.

BOTANY AND PLANT PATHOLOGY
H. DIETS, Ph.D., Plant Pathologist in R. 0. BELKENGREN, Ph.D., Assistant Botanist.
Charge.
LEO E. JoNEs, Ph.D., Assistant Botanist.
tB. F. DANA, MS., Plant Pathologist.
EILEEN B. BURKE, MS., Research Assistant.
S.

HELEN RI. GTLNEY, Ph.D., Curator of Herbarium (Botanist).
tG. R. HOEI1NER, MS., Plant Pathologist.
tFRANK P. MCWHORTER, Ph.D., Plant Pathologist.

J. A. MtLRRATH, Ph.D., Plant Pathologist.

ti' W. MILLER, Ph.D., Plant Pathologist.
E. K. VAUGHAN, Ph.D., Plant Pathologist.
tF. D. BAILEY, MS., Associate Plant Paihsohogist (Retired).
tA. J. CULVER, MS., Associate Plant Pathologist.

tJ. R. HARDISON, Ph.D., Associate Plant Pathologist.

R. A. YOUNG, Ph.D., Associate Plant Patholo-

G. W. DEWEY, B.S., Research Assistant.
tH. H. MILLSAP, Research Assistant.

GEORGE L. BARNES, MS., Graduate Research
Fellow.

tV. HELTON, MS., Graduate Research

Fellow.

NORMAN DALE DOBIE, B.S.. Graduate Research Assistant.
ARTHUR HOLLOMAN, JR., ES., Graduate Research Assistant.
A. PORTER, B.S., Graduate Research Assistant.
C. TORGE5ON, B.S., Graduat.e Research
Assistant.

gist.

DAIRY HUSBANDRY
P. M. BRANOT, AM., Dairy Husbandman in
Charge.

R. JoNEs, Ph.D., Dairy Husbandman.

G. A. RICHARDSON, Ph.D., Dairy Husbandman.

G. H. WILSTER, Ph.D., Dairy Husbandrnan.
FLOYD B. WOLBERG, MS., Associate Dairy
Husbandman.
JoHN H. BYERS, MS., Research Assistant.
L. COVINOTON, B.S., Research Assistant.

T. 0. YOUNG, B.S., Research Assistatit.
PAUL C. BERGER, B.S., Graduate Research
Assistant.

SAM DALAL, ES., Graduate Research As-
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LEONARD H. KAMM, B.S.A., Graduate Research Assistant.
ROREST STREiFF, ES., Graduate Research
Assistant.
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ENTOMOLOGY
DON C. MOTE, Ph.D., Entomologist in Charge.
G. THoMpsoN, Ph.D., Entomologist.
tHERMAN A. SCULLEN, Ph.D., Apiculturist.

fS. C. JotsEs, MS., Associate Entomologist.
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FARM CROPS
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tHARRY A. SCHOTH, MS., Senior Agronomist.

tR. W. HENDERSON, B S. Geneticist.
CHARLES E. ALLEN, B .S., Assistant Agronomist.
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CARL E. BOND, MS., Assistant Biologist.
EUGENE HAYDU, MS., Assistant Biologist.

L. W. KUHN, MS., Assistant Biologist.
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FOOD TECHNOLOGY
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THOMAS B. NIVEN, Ph.D., Assistant Food
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W. F. FILZ, MS., Assistant Food Technolo-

EDWARD N. HENNEY, B.S., Graduate Research Assistant.

nologist.

EDWARD

C.

Technologist.
gist.

search Fellow.
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CLARA EDARURN, MA., Associate Home Economist.
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Fellow.
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Economist.
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NORVILLE R. GisH, B.S., Assistant Experiment Station Editor.
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C. V. RUZEK, MS., Soil Scientist.
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JOHN A. CURRtE, B.S., Research Assistant.

EASTERN OREGON LIVESTOCK BRANCH EXPERIMENT STATION, UNION

fH. G. AVERY, B.S., Superintendent.
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HOOD RIVER BRANCH STATION, HOOD RIVER
\\T. H. MEYLE, ES., Research Assistant.
V. W. OLNEY, ES., Research Assistant.
G. G. BROWN, B.S., Horticulturist.
fJ. R. KiENHOLZ, Ph.D., Pathologist.
LEROY CHILDS, A.B., Superintendent.

JOHN JACOB ASTOR BRANCH STATION, ASTORIA
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H. B. HOWELL, ES., Superintendent.

KLAMATH EXPERIMENTAL AREA, KLAMATH FALLS
A. R. HALVOIiSON, Ph.D., Assistant SuperinA. E. GRoss, MS., Superintendent.
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MALNEUR EXPERIMENTAL AREA, ONTARIO
tJoHN A. YSJNGEN, ES., Research Assistant.

E. N. HOCFMAN, ES., Superintendent.
tFRED TILE5T0N, B.S., Assistant Irrigation
Engineer.

MILTON-FREEWATER EXPERIMENTAL AREA
EARL E. BROWN, B.S., Research Assistant in
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A. LARSON, Ph.D., Superintendent.

NORTHRUP CREEK EXPERIMENTAL AREA, BIRKENFELD
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fM. M. OvesoN, MS. Superintendent.

tTHE000RE HORNING, eI.S., Agricultural Engineer.

?CARROLL H. RAMAGE, B.S., Research Assistant.

RED SOILS EXPERIMENTAL AREA, OREGON CITY
J. T. MCDERMID. ES., Superintendent.

SHERMAN BRANCH STATION, MoRo
W. E. HALL, ES., Research Assistant.
fG. A. MITCHELL, ES., Superintendent.
SOUTHERN OREGON BRANCH STATION, MEDFORD

fE. S. DEGMAN, Ph.D., Superintendent.
L. G. GENTNE5, MS.,. Assistant Superin.
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fW. T. FROST, A.B., Associate Hydraulic
Engineer, Irrigation Water Forecasting.

H. H. \VH!TE, MS., Associate Agronomist.
fR. A. Wonie, ES., Project Supervisor, Irrigation Water Forecasting.
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SQUAW BUTTE-HARNEY STATION, BURNS
5DONALD N. RYDER, MS., Range Conser.

AW. A. SAwYD5, B.S., Superintendent.
F,SRriIS E. HUSSERT, MS., Research Assistant in Animal Husbandry.

vationist.

THE DALLES EXPERIMENTAL AREA, THE DALLES
F. E. ELLERTSON, Research Assistant.
fR. C. DORSON, MS., Research Assistant.

H. J. O'REiLLY, MS., Superintendent.

UMATILLA BRANCH STATION, HERMISTON
DONALD S. BLACIe, B.S., Research Assistant
in Agronomy.
T. P. DAVIDSON, B.S., Research Assistant in
Horticulture.

fC. A. LARsON, Ph.D., Superintendent.
H. SHERWOOD, MS., Assistant Poultry
Husbandman.

Cooperative employee with the U. S. Department of Agriculture.
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Experiment Station Publications
and Papers
July 1, 1949 to June 30, 1950
BULLETINS

468Quality Loss in Marketing Oregon Early-Crop Potatoes. G. B. Davis.
469Cost of Producing Strawberries (for Processing) in the Willamette
Valley, Oregon. Gustav W. Kuhlrnan, D. Curtis Mumford.
470Cost of Producing Boysenberries and Loganberries (for Processing) in
the Willarnette Valley, Oregon. Gustav W. Kuhlman, D. Curtis
Mumford.

471Factors Affecting Farm Earnings and Organization. M. H. Becker,

Edgar A. Hyer, D. Curtis Mumford.
472Cost of Producing Red Raspberries (for Processing) in the Willarnette
Valley, Oregon. Gustav W. Kuhlrnan, D. Curtis Mumford.
473Cost of Producing Black Raspberries (for Processing) in the Willamette
Valley, Oregon. Gustav W. Kuhlrnan, D. Curtis Mumford.
474A Hop Drier for Oregon Farms. C. Ivan Branton.
475Breeding Blackberries. George F. Waldo.
476Field Crop Variety Recommendations for Oregon. Farm Crops Department, Branch Station Superintendents.

477Oregon's Agricultural Progress Through Research.

Annual Report.

Director, Oregon Agricultural Experiment Station.
478-Home-Built Electric Brooders. Dale E. Kirk.

479Home-Grown Feeds for Fattening Yearling Steers in the Snake River

Valley, Oregon. E. N. Hoffman, Ralph Bogart.
480Field Corn Production on the Umatilla Irrigation Project. Carl A. Larson, Frank S. Viets, Ross W. Learner.
TECHNICAL BULLETINS

17Vitamin A Potency of Oregon Butter.
Ruth Simmons.

Paul H. Weswig, J. R. Haag,

18Ascorbic Acid Requirements of Older Adolescents. Clara A. Storvick,
Bessie L. Davey, Ruth M. Nitchals, Ruth F. Coffey, Margaret L.
Fincke.

19Dental Caries Experience Among Selected Population Groups in the
State of Oregon. Demetrios M. Hadjimarkos, Clara A. Storvick,
June H. Sullivan.

CIRCULARS OF INFORMATION

458DDT Residue Problems on Vegetables. R. H. Robinson, Leon Terriere.

459A Progress Report on Factors Affecting Farm Earnings on 81 Farms
Raising Grass Seed or Having Improved Pastures, Willarnette Valley,
Oregon, 1948. M. H. Becker, Edgar A. Hyer, D. Curtis Mumford.
460-Reduction of Pear Rots in Oregon b the Use of a Chemical Wash.

J. R. Kienholz, R. H. Robinson, E. S. Degman.

461Cost of Producing Perennial (English) Rye Grass Seed, Willamette
Valley, Oregon, 1948. A Progress Report. Edgar A. Hyer, M. H.
Becker, D. Curtis Mumford.
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462Cost of Producing Alta Fescue Grass Seed, Willamette Valley, Oregon,
1948. A Progress Report. Edgar A. Hyer, M. H. Beck-er, D. Curtis
Mumford.

463Cost of Producing Chewings Fescue Grass Seed, Willamette Valley, Oregon, 194.8.
'16'l

A Progress Report.

Edgar A. Hyer, M. H. Becker,

D. Curtis Mumford.
Cost of Producing Highland Bentgrass Seed, Willamette Valley, Oregon,
1948. A Progress Report. Edgar A. Hyer, M. H. Becker, D. Curtis
Mumford.

465Comparison of the Cost of Producing Various Grass Seeds by Soil
Classes, Willamette Valley, Oregon, 1948. A Progress Report. Edgar
A. Hyer, M. H. Becker, D. Curtis Mumford.

466Cost of Producing Italian (Common) Rye Grass Seed, Willamette Valley, Oregon, 1948. A Progress Report. Edgar A. Hyer, M. H.
Becker, D. Curtis Mumford.
467Harvesting Pasture and Forage Crops with Turkeys. A Progress Report.
D. H. Sherwood, C. A. Larson, J. A. Harper.
468The Process of Vacreation. Department of Dairy Husbandry.
469Distemper in Mink. James F. Sullivan.
470Turkey Research at Oregon State College. A Progress Report. J. A.
Harper.

471An Economic Report on Submarginal Land, Jefferson County, Oregon.
C. V. Plath.
472A Test for Quaternary Ammonium Compounds in Milk and in Detergent
Sanitizers. D. D. Miller, P. R. Elliker.
473Newcastle Disease. E. M. Dickinson.
474Carnellia Flower Blight. Roy A. Young, J. A. Milbrath.
475A Home Freezer You Can Build. Myron G. Cropsey.
476The Control of Diseases and Insect Pests of Peaches in Western Oregon.
S. C. Jones, A. P. Steenland.
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