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Our 
research: 

an 
investment 

in your 
future 

Most Oregonians take time to enjoy 
our beautiful state. 

We buy pickups, ski equipment, 
fishing and camping gear to help us 
enjoy the outdoors. And, at the same 
time, we take care of our social 
responsibilities—maintaining schools, 
community services and health care 
envied throughout the world. 

How do we manage to do both? 
The answer is simple. Average 

Americans spend only about 17 percent 
of their salaries for food. The rest is 
spent for what could be considered 
power—power to purchase, power to 

become more independent, power to 
invest In the future. 

Investments in agriculture are 
critically important to Oregon's future, 
not simply to provide high quality food 
at lowest possible prices, jobs for large 
numbers of persons or an international 
balance of payments, but to provide 
the way of life sought and treasured 
by all Oregonians. 

One of the investments in agriculture 
is research. Without the new ideas, 
products and methods developed as a 
result of research, Oregon's agriculture 
surely would decline. 

At the Oregon Agricultural Experiment 
Station, we conduct many kinds of 
research. Some is purely defensive. For 
example, most economic crops are 
subject to losses from plant diseases 

and insects and unless new crop 
varieties or biological controls are 
developed, many crops simply would 
not survive. Similarly, animal diseases 
—many of them affect humans as well 
as animals—must be controlled if we 
are to maintain proper use of grass- 
lands and rangelands and produce meat 
animals. 

Other research is on the offense 
side, meeting the problems of today 
and tomorrow before they grow out of 
reach. Improving efficiency of energy 
and land use. Increasing crop 
production, insuring human health and 
protecting the environment are 
Important parts of our research effort. 

The purpose of this special edition of 
Oregon's Agricultural Progress is to 
outline, with specific examples, the 

Oregon Agriculture Data 
As farmers and ranchers go about 

their business, they generate other 
economic activity by purchasing 
machinery and equipment, fertilizers 
and chemicals, hiring labor and 
making investments. The effect of the 
dollars spent by farmers on the 
community and state is called the 
multiplier effect. In Oregon, this 
value is about 3. This means the 
effect of cash farm receipts of 
$1,051 billion In 1975 created a 
cash flow in other businesses and 
with other people, so the total 
economic impact in Oregon from 
agriculture was over $3 billion. 

The average annual rate of return 
from productive agricultural research 
varies from about 20 to 50 percent 
per year. All things considered, this 
means an investment in research of 
$10,000 should return about $4,000 
per year for as long as that research 
is applicable. 

In 1974, Oregon farmers paid ad 
valorem taxes of $42.4 million on 
assets used in production and $51.3 
million interest on farm mortgage 
debts. 

1975 OREGON AGRICULTURE 
DATA 

Total cash farm receipts in 1975 
for livestock        $324 million 
for crops 727 million 

total $1,051   billion 
Total value added by processing 
farm products 

for livestock       $114 million 
for crops 532 million 

total $646 million 
Total value of land and building, 1975 

total $4,402   billion 

The Oregon Agricultural Experiment 
Station was appropriated $6.68 
million in State General Funds in 
1976-77. The Station generated an 
additional $4.21 million in sales of 
products and in funds from other 
federal and state agencies. This 
costs the average Oregon taxpayer 
about $3 per person per year, and is 
at least partially responsible for 
maintaining an agricultural economy 
that generates over $2,000 per 
person per year in total value. 
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nature and success of agricultural 
research In Oregon. We want to assure 
the Oregon taxpayer the three dollars 
per person per year Invested by the 
State Legislature for agricultural 
research are well spent and earning 
substantial returns. 

Oregon can be proud of Its 
Agricultural Experiment Station's record 
of achievement. Read through the 
project accomplishments In this Issue 
of Oregon's Agricultural Progress. You 
may well be surprised by the breadth 
of our research program with the 
complexity of today's agricultural 
problems and with the efforts of the 
Agricultural Experiment Station to work 
for a liveable Oregon. 

An investment In agricultural 
research Is an investment Into future 
llveablllty for all Oregonians. 

John R. Davis, Director 
Oregon Agricultural Experiment Station 

We wish to caution the reader about 
some projections of possible 
economic Impacts of research. 

Research sometimes Is exploratory 
and the actual results are not always 
predictable. If a crop yield was 
substantially Increased, as we 
Indicated many could be, the price 
for that crop could go down—so the 
total value may not be as high as 
estimated. Also, when one practice 
Is substituted for another practice, 
we must look at the difference in 
value rather than totals. 

It Is easy to get excited about 
potential Improvements In agriculture. 
We just want you to know that while 
our projections are worth getting 
excited about, some may be a little 
high. 

JRD 
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Helping humans 

What's for 
dinner? 

The nutritional status of Oregonians 
is a big concern of OSU scientists. 

More than 300 preschool children in 
11 Oregon counties were studied and 
scientists found a surprising number 
had low levets of plasma folate and 
vitamin B6, both essential for growth. 
The information is being used by the 
Extension Service in educational 
programs to improve the health and 
welfare of preschool children and has 
been sent to cooperating county health 
departments to strengthen their 
program planning. Mothers are being 
encouraged to feed their children more 
foods high in those vitamins. 

The elderly were not left out, either. 
In another study, researchers found out 
what kinds of foods some older persons 
were eating and how those food 
choices affected nutrition. Those 
findings will provide guidelines for 
feeding programs, food fortification 
and nutritional education for the elderly. 
A unique feature of the study was an 
analysis of why some senior citizens 
chose the foods they did. Those findings 
are helping some nutritionists assist 
elderly persons in choosing foods that 
fit their appetites and their budgets. 

Researchers also haive been trying to 
find out more about vitamin B6, a 
vitamin that may be in short supply. 
Because more Americans are eating 
less meat, nutritionists are concerned 
about whether enough B6 is being 
consumed. So far, levels of vitamin B6 

in beef, soybeans, whole wheat flour, 
white flour enriched with vitamin B6, 
filberts, eggs, instant breakfast drinks, 
fresh fluid milk and non-fat dry milk, 
enriched and unenriched breakfast 
cereals have been studied. Information 
from those studies will be used to make 
recommendations on food fortification, 
plant variety selections and food 
combinations. 

Photo courtesy of The Agency for Inter- 
national Development. 

Gertrude Tank, OSU associate professor emeritus, was one of 100 older Oregonians 
who participated in a study of food choice and nutrition. 



humans ... 

On the bottle 
Safer milk containers are already on 

grocery store shelves thanks to OSU 
research. 

Studies showed certain types of 
returnable milk containers could be 
contaminated by consumer misuse and 
dangerous chemical residues could 
remain in bottles even after cleaning. 
Because of those findings, 15 milk 
processors in Oregon and Washington 
stopped using one type of plastic 
container and other containers are 
being evaluated. Whether the U.S. 
Food and Drug Administration will 
approve the use of those containers 
probably will depend on OSU research 
findings. 

In other dairy studies, OSU scientists 
evaluated perishable dairy products and 
found serious temperature control 
problems for some of those foods. 

Because of the findings, some retailers 
now use closed-type display cases for 
refrigerated and frozen dairy products. 

Consumers also have been eating 
up research results by buying more 
strawberry ice cream. Eight Oregon ice 
cream processors now use a special 
"all-berry" flavor method developed at 
OSU and three times the average 
amount of strawberry ice cream is 
being sold. The improvements also 
mean more business for Oregon 
strawberry producers because more 
berries are used in processing—about 
twice as many were used in 1975 as in 
1972. Other manufacturers, who 
distribute nationally, also have adopted 
the all-berry recipe. 

A guide for 
the garbage 
gourmet 

Milk  container  safety  is  important  for 
consumers. 

Researchers have been writing some 
new recipes for Oregon's commercial 
food processors, using leftovers. 

During the 1975 canning season, 
studies were conducted in a production- 
size pilot plant to find out whether 
fruit juices could be obtained from 
cannery wastes and surplus fruits. Not 
only was it possible, they found, but 
juice yields of 20 to 50 percent above 
the usual level were obtained. Those 
results mean juice concentrates valued 
at $300,000, and now sold as animal 
feeds because of dark color, might be 
saved and fruit waste disposal from 
canneries reduced. One cannery 
estimates it will save $1 million per 
year by using sugar substitutes 
produced from fruit wastes and culls. 

Waste also is being reduced along 
the coast. An otter trawl fishing vessel 
normally throws overboard 30 to 50 
percent of the groundfish caught, an 
estimated 9 million pounds of unwanted 
fish each year. But researchers now 
have found new ways to use unwanted 
fish and have invented new foods 
including fish sausages, pickled black 

cod, shrimp snacks and smelt pates 
and fish-shrimp products now being 
commercially produced in Oregon. 

Both shrimp and salmon also will be 
in the pink if another study proves 
successful. Scientists are testing shrimp 
wastes from processing as a feed for 
salmon reared in aquaculture ponds. 
The wastes seem to promote good 
pink coloring in salmon. And mink, too, 
may benefit from shrimp and crab 
wastes added to their diets. 

Disease slows 
to a crawl 

By linking a monstrous health 
problem to a small house pet. Station 
researchers helped save many persons 
— mainly children — from disease. 

The pets were small, green turtles. 
The disease they carried was 
Salmonella poisoning. 

In the late 1960s and early 1970s, 
the sale of pet turtles was a $15 
million business annually in the U.S. 
One in every 25 families owned a pet 
turtle. 

As a result of research at OSU and 
other institutions, approximately 
300,000 Salmonella poisonings became 
linked to the pets. Most of the 
poisonings, characterized by nausea, 
vomiting and diarrhea, hit children 
under age seven who drank aquarium 
water, put contaminated rocks and 
sometimes even the turtles themselves 
into their mouths. 

OSU researchers found about 20 
percent of the pet turtles purchased in 
California and Oregon carried 
Salmonella. When research studies 
were released, the U.S. Department of 
Health, Education and Welfare stopped 
interstate commerce of turtles not 
verified free of disease. Although the 
turtle industry slowed to a stop, disease 
also halted. 

From the same research, scientists 
found for the first time 5 other types of 
potentially harmful bacteria also in 
aquaria water. 



Center of health 
For 10 years, Station researchers 

have been part of the Environmental 
Health Sciences Center at OSU. Their 
contributions have been many, including 
development of basic principles and 
procedures for disposing of hazardous 
chemical wastes, both pesticides and 
industrial chemicals. 

The center also has provided advice 
on problems of human health and 
environmental quality of chemicals to 
a number of agencies and made 
available both expertise and 
equipment to analyze residues on 
Oregon crops and chemicals in the 
environment. 

Because of center research, 
information has been developed to 
help modify practices in pesticide use, 
clarify regulations of the Environmental 
Protection Agency regarding disposal 
of hazardous chemical wastes and 
determine methods of chemical 
analysis in solving the state's residue 
problems. 

The big cheese 
During the last 10 years, more than 

40 scientific papers have been 
published by OSU researchers 
investigating cheese cultures. 

With that information, the state's 
cheese industry has been able to bring 
better tasting and safer foods to the 
nation's tables. 

A serious flavor and texture problem 
affecting the country's Cheddar cheese 
production was identified by OSU 
researchers. In Oregon alone, cheese 
manufacturers saved more than 
$200,000 annually as a result. Two 
other flavor problems also were 
identified and manufacturers have 
designed new procedures to elimi- 
nate problems. 

Viral research is important to the 
health of the cheese industry as well 
as to humans because bacteria cultures 
are used to start the cheese 

Whey wine is one way around a serious 
disposai problem. 

fermentation process. OSU scientists 
found harmful streptococci viruses 
were being released spontaneously 
during the fermentation process and 
were infecting other cultures. However, 
those research findings led to the 
development of new testing procedures 
now in effect in laboratories where 
cheese starters are developed. 

Another big problem of the cheese 
manufacturer involves whey—the 
watery by-product of cheese 
manufacturing. For every 100 pounds of 
milk used in cheese production, 10 
pounds become cheese and 90 pounds 
are left over as whey. Nationally, 25 
billion pounds of whey were left over 
in 1973 and less than half of the 
protein-rich liquid was used. OSU 
researchers have found a use for at 
least part of the wasted whey, however, 
by turning it into wine. New wines 
made with whey now are being 
marketed in test areas by a commercial 
firm and soon may appear on grocery 
shelves throughout the nation. 

On the street 
where you live 

When fewer trees are cut down, 
Oregon's unemployment goes up. 

OSU Experiment Station researchers 
are trying to find out which workers will 
be in the most jeopardy because of 
projected declines in the supply of 
private timber. With information, public 
policies may be altered to combat a 
sharp drop in employment. 

One of the hardest hit areas of the 
state would be Douglas County, where 
one report suggests a 20 percent 
decline of timber output will occur 
over the next 20 years. Research now 
underway will determine how timber 
declines will affect community incomes 
both directly and indirectly. 

But lumber-related employment is 
only one concern of Station economists. 
Combined tribal incomes on the Umatilla 
Indian Reservation could be increased 
by more than $200,000 annually and 
more job opportunities could be offered 
by 1985 if the guidelines of one study 
are followed. The Umatilla tribes have 
not made full use of their agricultural 
lands and have not realized the full 
potential for employment and income. 
By working with OSU agricultural and 
resource economists, Indians used the 
land grant university resources 
available to them to better understand 
the land under their feet and the future 
at their doorstep. 

Other studies were conducted, too, 
in communities where population 
growth or economic decline occurred. 
With new information provided by 
Station researchers, residents of Union, 
Crook, Umatilla, Moro, Gilliam and 
other eastern Oregon counties as well 
as the city of Rogue River in Jackson 
County have a better understanding of 
what they need to do to develop 
employment, health, recreation and 
educational opportunities and avoid 
political problems in their areas. 
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Helping nature 

Waste not, 
want not 

Station scientists are finding new 
ways of putting waste to work. 

Livestock manures historically have 
been used as a source of crop 
nutrients, but research showed 25 to 
50 percent of the nitrogen contained 
in those wastes typically has been lost 
because of improper handling. By 
finding new methods of handling 
wastes, 1,000 tons of nitrogen valued 
at more than a half million dollars 
annually could be saved in Oregon. 

Other methods of utilizing animal 
manures are under investigation at 
OSU. Wastes can be used to produce 
energy in the form of methane gas. 
Researchers will help develop that new 
product. Manures also can be used to 
feed single cell algae which, in turn, 
can be fed directly or indirectly to farm 
animals. Working on a pilot project at 
the OSU Swine Center, Station scientists 
are among leading technologists 
worldwide. 

Human wastes cannot be ignored, 
either. By 1980, the projected daily 
dry sewage produced by the Portland 
metropolitan area alone will average 
113 tons per day, a resource potentially 
valued at more than $750,000 
annually. At the North Willamette 
Experiment Station, researchers are 
testing the value of metropolitan 
sewage sludge along with animal 
wastes for agricultural fertilizers. 
Elsewhere, researchers are finding the 
value of wastes as animal feed 
ingredients. They must prove such 
waste utilization will improve soils or 
animal feeds without adding any 
undesireable minerals or metals, show 
how yields of plants or animals are 
affected and find out how wastes affect 
trace minerals in soils and crops. 

Another problem associated with 
handling of animal manures is odor 
control, a growing social problem in 

Photo courtesy Oregon State Highway 
Department 

Treated sewage sludge has been spread on experimental plots at the North 
Willamette Experiment Station near Aurora. 

« 

the Willamette Valley and the coastal 
dairy region. So livestock production 
can continue in densely populated 
areas, methods of reducing undesirable 
smells are being tested. 

Increasingly, society must learn to 
view its waste products as resources. 
To tap that potential, the hazards as 
well as the benefits must be known. 
OSU researchers are leading the way. 

The range 
is wide 

In 1969, Oregon had 3,970,889 acres 
of harvested cropland and pasture with 
a value of product of more than $530 
million. 

By 1976, more than 6 million acres 
were in production with an 
undetermined product value. 

Research underway at OSU is 
helping the state's farmers and 
ranchers make the best of this valuable 
natural resource. 

Reliable water forecasting is 
becoming more essential every year. 
Such forecasts, conducted cooperatively 
between the Experiment Station and 
the U.S. Soil Conservation Service, help 
farmers decide which crops and how 
many acres to plant and ranchers 
determine how many head of stock to 
carry. 

Other studies conducted in the 
Willamette Valley and in southern 
Oregon have evaluated the intake and 
water storage capacity of potentially 
irrigable soils. Management information 
from those studies affects 600,000 acres 
in the Willamette Valley and 300,000 
acres in southern Oregon. 

New rangeland also may be 
developed as a result of Station 
research. Scientists found by 
controlling brush on eastern Oregon 
rangeland, approximately 4 million 
more acres could be made available, 
more than doubling forage production. 
So far, ranchers in eastern Oregon 
have used technology perfected by 
Squaw Butte Experiment Station and 
campus researchers to clear thousands 
of acres of brush. New chemicals are 



nature... 

being tested, especially on juniper and 
other species difficult to control, and 
one of nature's oldest weapons—fire 
—also is being studied as a way to 
control brush because environmental 
concerns may restrict or prohibit the 
use of chemicals on certain ranges. 
Management programs are being 
developed to deal with associated 
insect problems. 

Working together, scientists, 
farmers and ranchers can meet the 
demands of a growing world 
population on a planet with limited 
resources. 

Can you dig it? 
Since 1953, Oregonians from all 

parts of the state have sent soil 
samples to OSU's Soil Testing 
Laboratory, part of the Agricultural 
Experiment Station. In the 1975-1976 
fiscal year alone, more than 77,000 
analyses were completed. 

In addition to helping gardeners, 
growers, builders, foresters and 
educators, soil sample analysis 
provided needed information about 
soil and water pollution problems, 
answered questions about the state's 
soil fertility status and led to a better 
understanding of soils used for 
research programs. 

Barking up 
a wronged tree 

Oregon's No. 2 industry, agriculture, 
also looks out for the state's leading 
industry, forestry. 

More than 8 billion board feet of 
prime Douglas-fir saw timber valued at 
$135 million have been killed by 5 
bark beetle outbreaks in western 
Oregon since 1950. In 1975, more than 
125 million boardfeet of ponderosa 
pine valued at $5 million were killed in 
eastern Oregon. 

Researchers at OSU have been 
identifying, testing and developing 
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chemical attractants and anti-attractants 
as a form of natural control. 

Working with the knowledge that bark 
beetles respond to sounds and 
chemical signals during their mating 
season, researchers identified 3 
attractants and 2 anti-attractants for 
Douglas-fir beetles. Similar research 
is being conducted on 3 pine-killing 
beetle species. 

Forest entomologist Julius Rudinsky 
points to a bark beetle and the problem 
it causes. 

Wrapped up 
in research 

A new product, sulphur coated urea 
(SCU), will increase the efficiency of 
nitrogen, one of the most expensive 
elements in chemical fertilizers. 

The urea pellet is surrounded by a 
suphur shell coated with a wax 
material. Soil microorganisms break 
down the shell, creating holes through 
which the urea is released into the 
soil. 

Research showed nitrogen rates 
can be controlled by varying the size of 
the pellet, changing the thickness and 
nature of the coating and monitoring 
placement of the SCU in the field. 

With precise control methods, 
fertilizer will be available to help the 
plant as it grows and nitrogen losses 
which can cause pollution problems 
can be avoided, because nitrogen will 
be used more efficiently. 

Silent majority 
OSU has some new workers who 

can't speak. 
But they're telling Experiment 

Station researchers a great deal about 
the state's air quality. 

The workers are golden hamsters 
and white rats housed in a controlled 
atmosphere polluted with airborn 
fluorides. Scientists are testing the 
animals' metabolism and nutrition to 
find out what may happen to humans 
employed in industries where fluorides 
are in the air. 

The animals spend the equivalent of 
a 40-hour work week in controlled 
environments where fluoride and fresh 
air periods are regulated. The health of 
test animals will be compared with 
the health of animals continuously 
exposed to fluoride-polluted air. 



Best shot 
Controlling disease in fish is not a 

wild idea. 
Station microbiologists have 

developed vaccines to control two 
diseases of salmonid fishes. The 
vaccines — one to control vibriosis 
and the other an attenuated strain of 
infectious hematopoietic necrosis 
virus (IHNV) — did more than control 
diseases. Largely as a result of OSU 
research, a new industry to manufacture 
and sell the products to fish culturists 
was developed and that new industry 
probably will expand rapidly. 

Research didn't stop there. Scientists 
also are documenting the kinds and 
distribution of infectious agents in 
Oregon's fish populations, providing 
the valuable information to management 
officials of the Oregon Department of 
Fish and Wildlife. 

Memorable 
meals 

Station researchers developed the 
Oregon moist pellet, a fish hatchery 
feed now used internationally. 

But they didn't stop there. 
Improvements have been made in the 
nutritive value and cost effectiveness of 
the feed. 

Hatchery officials believe the Oregon 
moist pellet is one reason why large 
numbers of salmon are returning to 
Pacific Northwest streams. In 1974, 
Chinook and coho salmon were valued 
at $10.49 million to the Oregon fishery 
alone. 

And while the pellet was helping one 
industry, another emerged. The fish 
food industry produces nearly 18 
million pounds of rations worth $4.5 
million and utilizes a wide variety of 
seafood processing wastes and by- 
products. Expansion of the salmon 
hatchery program is an important 
factor in enhancing the social.and 
economic fabric of the state's coastal 
communities. 

Young Pacific oysters are grown from 
oyster seed produced under artificial 
conditions. 

Spying on 
the beds 

Better oysters—and more plentiful 
ones—are the aim of scientists 
studying ways to improve year-round 
oyster production. 

Although oysters have been raised 
in bays and estuaries for many years, 
their diet still is unknown. Oyster 
nutrition is being studied and faster 
growing oysters are being selected for 
brood stock. Also, techniques for 
raising oysters that provide firm meat 
during the summer are being explored. 

Scientists believe intensive oyster 
culture probably will move to holding 
tanks and ponds out of bays and are 
developing methods for such cultures. 

Hunting for 
hunters 

Big game hunting is big business in 
Oregon and wildlife researchers are 
helping to keep it that way. 

In 1975, hunters spent approximately 
$3.8 million in license fees and an 
estimated $16 million more for gasoine, 
lodging, equipment and other hunting- 
related expenses. 

However, wildlife officials fear the 
number of hunters may be declining 
because of less abundant big game 
herds. Researchers are gathering 
basic information about big game 
populations so wildlife managers can 
help hunters maximize the harvest of 
big game animals without threatening 
wildlife species. 

An old chum 
comes back 

In 1942, about 6 million chum 
salmon were caught in Oregon. 

By 1974, the coastal fishing for chum 
salmon was entirely closed and only 
about 3,000 pounds of the species were 
landed in the Columbia River. The chum 
salmon is considered a commercial 
species since it rarely takes bait. 

The purpose of OSU's chum salmon 
study has been to provide the 
information and management methods 
needed to restore the chum salmon 
industry. So far, 7 private hatcheries 
have been licensed to produce chum 
salmon and 2 Chinook and 2 coho 
salmon hatchery permits have been 
granted to Oregonians. 

It takes 4 years for chum salmon to 
return to their spawning streams. Real 
economic grains should start appearing 
in the next 5 years. Based on the young 
industry's anticipated stocking rates, 
Oregon annual catches of chum salmon 
should exceed a million pounds, with 
gross income of $500,000 to $1 million 
by 1980. 

11 
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Helping animals 

Beefing up 
production 

The challenge: keep meat prices low 
enough for consumers without breaking 
the back of the cattle industry financially. 

New research breakthroughs at 
branch experiment stations and on the 
OSU campus are meeting that meaty 
challenge, 

It begins with the calf. Research 
started in 1964 under Squaw Butte 
conditions showed when calves are born 
in fall instead of spring, the number of 
calves produced increased by 10 to 20 
percent, and the1 number of losses 
dropped by 5 percent. Weaning weights 
of fall-born calves are higher because 
calves can stay with their mothers 
longer. So far, increased production 
from fall calving has reached the $3 
million mark. Late castration, early 
Implants and short scrotum techniques 
developed by OSU researchers also are 
helping calves grow faster. 

In the feedlot, animal scientists 
showed growth stimulators, antibiotics, 
buffering compounds and other 
chemicals helped Increase cattle gains 
and improved feed efficiency while 
reducing death losses. 

Feeds are investigated continually. 
Researchers showed wheat was very 
valuable when fed to beef cattle and 
demonstrated the value and feeding 
methods for cull potatoes. Grass straw, 
too, can rival alfalfa as a winter feed 
when properly supplemented, refined 
and chemically treated, researchers 
found. 

At the Squaw Butte Experiment 
Station, tests with monensin, a 
biologically active compound, showed 
it increased feed efficiency when added 
to the feeds of brood cows. More than 
60 percent of the total feed required to 
produce a steer for slaughter goes Into 
maintaining a herd of brood cows and 
researchers believe monensin reduces 
the amount of high quality forages 

Photo by Ray Atkison 

required to maintain brood cows. Al- 
though monensin still must be cleared 
for use with brood cows, it could help 
cattle producers save millions of dollars 
annually in feed costs or increase the 
numbers of cows maintained on present 
feed sources. 

Increased production and better 
growth potential of cattle is vital to 
Oregon ranchers. OSU researchers 
have responded with studies of 
heritability and a beef progeny testing 
program located in Hermiston. Through 
rigid culling, reproductive performance 
can be increased regardless of 
published low heritability estimates. 
And progeny testing helps cattle 
breeders identify superior germ plasm 
while evaluating their breeding 
programs in a feedlot situation. 

A big job, yes, but OSU researchers 
are working hard to meet the challenge 
for consumers and producers. 

Udderly 
delightful 

Dairy cattle researchers are finding 
new answers to some old questions— 
answers that will make dairy farms of 
today and tomorrow more efficient. 

One of the main keys to success will 
come from unlocking the secrets of 
animal nutrition. Since 1973, 
researchers have been studying 
mineral requirement differences among 
dairy herds and during changing 
seasons. These differences resulted 
from the types of feeds the animals 
traditionally consumed. Because of 
this study, dairy farmers and feed 
suppliers can work together more 
closely, to improve the quality of feeds 
grown in various parts of the state. 
When necessary, extra supplements are 
added to the animals' diets. 

Forage production for dairy cattle 
in the Willamette Valley also is being 
increased. By planting winter-hardy 
cereal varieties immediately after corn 
grown for silage is removed, cereals can 
be harvested before corn grown for 

silage is planted again. The double- 
cropping system could increase feed 
production by 60 to 80 percent per 
acre which would mean dairy farmers 
could maintain at least 30 percent 
more animals on the same amount of 
land. 

Reproduction always has been a 
problem for Oregon's second ranking 
animal industry. Failure to attain a 
12-month calving cycle has been 
estimated to cost Oregon dairy farmers 
more than $25 million each year. 
Researchers hope to solve that problem 
by developing management aids to 
combat infertility. 

This little piggy 
Not a house of straw, but indeed a 

house will shelter most swine herds in 
the future. 

OSU research on confined swine 
production has demonstrated putting 
hogs on pasture land is not necessary 
—a finding which has saved much 
Oregon farm land for other purposes. 

In confinement, animal rations can 
be more closely monitored, new 

One of OSU's proud porkers 
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sources of feed can be used— 
including some recycled feeds—and 
more hogs can be born safely because 
of improved management. 

Results of OSU's future-looking 
research program promise to improve 
the swine industry's income by millions 
of dollars every year while improving 
pork availability to consumers. 

Since 1962, selection of swine during 
breeding trials has increased efficiency 
of feed utilization. One pound less feed 
for each pound of gain in the OSU herd 
amounted to a savings of as much as 
200 pounds of feed per pig from birth 
to market. One-half of the savings, 
when applied to commercial herd 
production of 250,000 pigs annually, 
could result in savings of $2 million in 
feed costs every year, or the same 
amount of feed could be used to 
produce 40,000 to 50,000 more pigs, 
adding an additional $4 to $5 million 
to the state's economy. 

Crossbreeding increases swine 
productivity. Ten to 15 percent more 
pigs were produced in crossbreeding 
trials than were produced in grade or 
purebred production. An increase of 
one pig per litter from such breeding 
could add 31,250 more pigs to Oregon's 
swine industry or $3,125,000 per year 
at the market value of $100 per head. 

Feeding as well as breeding is 
important in the OSU swine trials. 
Researchers are trying to find out why 
certain pigs can better utilize alfalfa in 
their growing and finishing rations. 
Alfalfa usually is cheaper than grain 
and carcasses of animals fed alfalfa 
are as much as 20 percent leaner than 
those fed grain. Some pigs also may 
be able to utilize protein better than 
others and their needs for protein-rich 
feed can be decreased. Researchers 
are trying to find out why. If swine herd 
protein requirements can be reduced by 
at least 2 percent, substantially less 
high-cost protein feeds would be 
required. 

But perhaps the most exciting 
experiment involves the self-sufficient 
farm of the future. Pilot studies using 
recycled swine manure as the basis 
for growing both single-cell algae and 
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fish for feed now are underway. 
Although it still is too early to make 
realistic estimates of savings, protein 
feedstuffs cost about twice as much 
per pound as grains and development 
of new protein sources from wastes 
could represent both financial and 
environmental savings. 

Jeepers, 
cheepers 

More plentiful and economical 
poultry will be on your platter because 
of OSU's poultry research program. 

Much of that good food news comes 
from research into feeds. Each year, 
Oregon's layers consume about 
115,000 tons of feed valued at $16 
million. A long-term research effort at 
OSU has involved refinement of the 
dwarf White Leghorn layer, initially 
developed by Station scientists. 

About 25 percent smaller than a 
normal-size hen, dwarf Leghorns lay 
about 10 percent fewer eggs which are 
slightly smaller in size. The small hens 
consume about 75 percent as much feed 
and presently appear about 15 percent 
more efficient than normal size layers. 
This represents a potential savings of 
at least $2 million. 

Genetic studies are in progress to 
further improve egg production and 
egg weight. Nutrition experiments have 
shown added dietary methionine will 
improve egg size. Management studies 
reveal bird density may be increased, 
allowing more birds in present housing 
space. 

Environment for egg production also 
has been studied successfully. The 
egg industry saves about $40,000 every 
year by reducing light intensity of a 
hen house from one foot candle to 
one-half foot candle. Egg production 
was not affected by the reduction. 
Tests also have shown installing 
perches in cages, using restricted water 
systems and lowering protein in 
growing rations for pullets did not 
adversely affect egg production. 

Improved poultry production is part of 
the Experiment Station program. 
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Turkeys, too, are studied by OSU 
poultry researchers. Investigations of 
how light control affects pituitary gland 
response in turkey hens had worldwide 
impact and enabled more efficient 
utilization of turkey grower facilities, 
labor, hatcheries, feed manufacturing 
and processing plants. 

OSU also has been a worldwide 
leader in artificial insemination research 
in chickens and turkeys. New methods 
for improved short- and long-term 
storage of turkey semen could reduce 
by half the numbers of male turkeys 
needed—a savings of more than 
$150,000 every year. 

Oregon turkey growers, for instance, 
spend more than $6 million annually 
for feed. A large share of that money 
goes for importing corn and soybean 
meal from the Midwest. If growers 
could use some of the potentially 
available wheat and soybeans from 
the Northwest, they could save 10 
percent of that feed bill while spending 
their money at home. Recent research 
has shown new varieties of wheat are 
at least equal to imported corn, so new 
feed sources look promising. 

Other studies seek to improve the 
use of wheat and other locally grown 
grains in chicken rations. For layers, 
researchers determined wheat may 
replace corn without adversely affecting 
egg production although slight 
increases in feed consumption result. 



A flock of 
results 

Experiment Station researchers 
throughout Oregon are not sheepish 
about reporting successful research 
findings with sheep breeding and 
related experiments. 

Since 1970, OSU has had 2 main 
sheep breeding experiments and 
several satellite projects which, when 
finished, could add an additional $1 
million to the state's economy every 
year. 

The largest portion of that increase 
will be credited to crossbred ewes. 
Since 1974, 8 crossbred groups have 
been evaluated on Irrigated land and 
hill pastures. The most productive 
crossbred animals showed Improve- 
ments amounting to $12 per ewe per 
year, a total of $230,000 in Oregon. 
Crossbreeding ewes also helped 
improve the lamb crop. 

Finnish Landrace sheep, tested in a 
crossbreeding trial, improved lamb 
crops by 25 to 40 percent while 
maintaining wool production. Research 
at the Union Experiment Station also 
showed ewes could be bred earlier 
and more often. Increasing the 
number of lambs per ewe. 

Early weaning of lambs also would 
add more income to the state's 
economy. Under the right set of feed 
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costs, lambs can be marketed at a 
younger age when markets are paying 
an additional 5 to 15 cents a pound. 

Lambs In the feedlot also were 
investigated by OSU scientists. They 
found if lambs grazed on irrigated 
pastures and were fed one pound of 
barley per day, they would finish at 
$4 less per head than lambs finished 
in confinement. 

Working 
feverishly 

Researchers have been breaking 
down the barriers of animal diseases, 
hoping to Insure the health of Oregon's 
animals. 

A survey of veterinarians who treat 
40 percent of Oregon's sheep and cattle 
showed the common liver fluke, a 
parasite which can kill animals, causes 
losses of $4.5 to $11 million In the beef 
cattle Industry alone each year. No 
fluklcldes are available In the U.S. and 
efforts to fight these and other parasites 
could significantly reduce losses. 

Respiratory diseases continue to be 
the No. 1 problem of the beef Industry. 
In dairy herds, approximately 20 percent 
of the calves die before they reach 
maturity. Forty percent of those deaths 
are caused by pneumonia. But that $3.5 
million annual loss is being tackled by 
OSU veterinarians, working to 
determine the role of microbial agents 
— especially mycoplasma and viruses 
— In respiratory cattle diseases. 

Another important cattle disease, 
anaplasmosis, Is being conquered on 
the ranges of central and eastern 
Oregon. Station scientists showed 
cattle are the only Important reservoir 
of the disease, and determined the 
Rocky Mountain woodtick primarily Is 
responsible for transmitting the disease. 
They also showed, contrary to belief, 
that anaplasmosis does not over-winter 
In ticks. 

If 1976 results confirm those 
preliminary findings, ranchers can 
eliminate Infections in their herds by 
keeping Infected and unlnfected 

animals separate and by treating or 
slaughtering Infected animals. Total 
Impact of the anaplasmosis research 
could save ranchers more than $16 
million in the western states. 

White muscle disease, which causes 
more than $1 million In losses of young 
cattle and sheep each year. Station 
scientists found, is caused by a 
deficiency of selenium, a trace 
mineral. OSU researchers showed that 
although supplementation of selenium In 
the diet raises levels over those found in 
deficient animals, It does not raise 
them over what might be expected In a 
"normal" animal. Because of the OSU 
findings, the U.S. Food and Drug 
Administration Is expected to authorize 
selenium as a nutritional supplement, 
providing farmers and ranchers with a 
method to eliminate the deficiency. 

Acute bovine pulmonary emphysema, 
a severe respiratory disease. Is 
associated with cattle feed rather than 
infectious agents. It strikes mature 
cattle when a change is made from dry 
summer ranges to lush. Irrigated 
meadows. Station researchers have 
demonstrated a toxic chemical Is 
produced by fermentation In the cow's 
rumen when such a sudden change 
is made. Procedures are being tested 
to prevent formation of the chemical and 
thus prevent the disease. 

Poisonous plants are a major 
problem to Oregon livestock and 
tansy ragwort poisoning causes more 
damage and economic loss than all 
other poisonous plants combined. The 
economic impact of problems caused 
by tansy ragwort in Oregon has been 
estimated at $11 million a year. Studies 
are underway to devise better 
diagnostic methods so the damage can 
be recognized earlier and possibly 
prevented. 

Lastly, a vaccine developed to control 
foot rot in sheep in Australia was found 
ineffective In Oregon trials. Veterinarians 
believe a vaccine being developed 
from diseased sheep in Oregon will be 
needed to control the disease here. 
With continued research, they hope 
foot rot, which causes $2.5 million in 
damage each year, will be controlled. 
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Helping plants 

Breeding the 
best 

Finding good homes for OSU- 
developed grains is an easy job. 

During the last 15 years, 11 new 
varieties have emerged from breeding 
trials — 5 wheat, 4 barley and 2 oat 
varieties—all superior to grains growers 
planted previously. 

In fact, adoption rates have been 
so good a majority of the state's grain 
acreage now is planted with grains 
developed by Experiment Station 
researchers. 

And with good reason. Two new, 
soft, white winter wheat varieties — 
Yamhill and Hyslop — added an 
additional $20 million to the 
state's economy between 1972 and 
1975. Average yields increased 5 to 
20 percent from those 2 varieties, 
depending on where they were grown. 

And in drier regions of the Pacific 
Northwest, another new OSU variety, 
McDermid, is becoming widely adopted. 

In addition to yield grains, evidence 
of nutritive value improvements also 
has been shown. 

One example of the value of OSU's 
cereal research program has been 
shown in Maiheur County. Wheat 
production in the Maiheur area was 
confined mostly to spring wheats 
before researchers, working 
cooperatively with the Maiheur 
Experiment Station near Ontario, 
showed Gaines, a winter wheat 
developed at WSU, was vastly superior 
in yielding ability. 

Now, winter varieties grow on more 
than 80 percent of the area's wheat 
land and yields have increased from 
20 to 50 bushels per acre over previous 
levels. As more growers plant new, 
higher yielding varieties like McDermid 
and Hyslop, those yield figures are 
expected to increase even more. 

The race for new varieties does not 
end there, however, because even 
superior varieties have limited life 

Meadowloam in bloom. 

Researchers have helped give growers 
greater grain gains. 

expectancies because of disease 
problems. Several potential new 
varieties are in the final stages of 
evaluation and will contribute 
substantially to the state's economy 
during the next 5 years. 

And because of OSU's ties with the 
Rockefeller Foundation's international 
cereal breeding program and availability 
of resulting germ plasm, new experi- 
mental lines from Oregon also are 
finding homes in other nations, 
upgrading the food productivity 
of people all over the world. 

In exchange, scientists on the OSU 
campus and at several branch 
experiment stations are testing and 
making crosses with some of the best 
varieties from around the world to 
insure Oregon growers with the best 
yielding grains for now and the future. 

Clearing the air 
OSU researchers have been leaders 

in field burning research. 
After developing prototypes for field 

sanitizers under legislative guidelines 
—now open to commercial manufacture 
—researchers turned to other questions 

surrounding the state's "hottest" 
political topic. 

Most recently, OSU scientists focused 
their attention on field burning 
alternatives, particularly with regard to 
sanitizers, smoke management and 
straw utilization alternatives including 
development of new industries based 
on the removal and utilization of straw 
and improvement of the state's air 
quality. 

The payoffs to Oregon's Willamette 
Valley agriculture could be significant 
and include concern for retention of all 
or part of the area's $43 million grass 
seed industry. 

Mechanical removal techniques now 
being studied could help improve 
yields of crops not burned. Partial 
straw removal and utilization are 
necessary to allow sanitizers to 
handle large amounts of straw residues 
and operate economically. Basic 
research centers around finding out 
how temperatures affect plants, 
and applied research involves, among 
other things, straw feeding trials with 
animals. 

But equally important as OSU's 
research effort has been its goal to 
provide legislators and other decision- 
makers with facts about field 
burning. Special reports have been 
published and informed researchers 
have been available to speak about 
their findings. 

By finding answers, OSU is helping 
cut down the smoke screen surrounding 
the field burning dilemma. 

A shot 
in the arm 

Every year, certain plants grown in 
Oregon get a boost from Mother Nature. 

It's called nitrogen fixation—a 
complicated biological process used 
by some plants to take needed nitrogen 
from the air. That nitrogen replaces 
expensive man-made nitrogen 
fertilizers. 

About 1.4 million acres of legumes— 
plants such as alfalfa, clover, peas and 
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beans that can utilize atmospheric 
nitrogen—are grown In Oregon each 
year. Those and other nitrogen-fixipg 
plants obtain up to 100,000 tons or 
nitrogen from the air, a resource that 
would cost the state's framers about 
$20 million annually to replace. 

Researchers at OSU and other 
institutions are learning more about 
how nitrogen fixation works. They 
have reached a biochemical 
understanding of the process and 
have gained a basic understanding of 
how plant energy drives the reaction 
that fixes nitrogen gas In the special 
nitrogen-utilizing nodules attached to 
plant roots. With this knowledge, OSU 
researchers discovered as much as 
30 to 50 percent of the energy used to 
power nitrogen fixation may be lost as 
hydrogen gas. 

In other research, scientists found 
certain legume varieties combined 
with certain bacterial strains to 
Increase nitrogen fixation efficiency. 
More Investigations may yield other 
combinations that could make 
atmospheric nitrogen utilization still 
more efficient. 

And the process does not benefit 
agriculture alone. Forest, marine 
environments and other state habitats 
also are dependent on Mother Nature's 
booster shot of nitrogen each year. 

Buzzing with 
success 

Oregon's beekeeping industry 
sweetens many pots each year. 

Within the beekeeping industry alone, 
a million dollars anually is generated 
from the sale of honey, beeswax and 
pollination rentals. Another $80 
million is added to Oregon's economy 
each year because of Increased 
agricultural pollination. 

In OSU's crop pollination research, 
a 61/2-fold increase was shown in the 
yield of gooseberries when 
supplemental colonies of bees were 
used to Increase pollination. 
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More pollination of meadowfoam could 
bring a new crop to the state. 

Economically, each dollar invested in 
bee rental fees returned $66 to 
growers in yield increases. 

In blueberries, yields in experimental 
fields increased 475 percent when 
additional bee hives were used and 
in test fields of parsley seed, yields 
went up 208 percent. 

Raspberries Increased In both 
weight and quality when extra bee hives 
were set in the fields and researchers 
also determined how many bees would 
be required to pollinate meadowfoam, 
a new, experimental seed oil crop. 

NW hops are 
tops 

Hops are an essential ingredient of 
beer. But now, instead of importing 
additional hops to the U.S. from West 
Germany, American brewers are 
buying more quality hops grown in the 
Pacific Northwest. 

Cascade, a new variety developed 
at OSU In cooperative research 
sponsored by the USDA's Agricultural 
Research Service and the U.S. Brewers 

Association, was valued at $2 million to 
Oregon and $8 million to the Pacific 
Northwest in 1976—and about 50 
percent of that value was considered 
"new" business in the U.S. 

Another hop variety, Fuggle, was 
Improved by 10 percent because of 
Station research and added another 
$300,000 to Oregon grower incomes in 
1975. 

Other research aimed at Improving 
chemical analysis for hops, bettering 
storage standards, pest and disease 
control and upgrading management 
practices for additional Incomes also 
has been conducted. 

Stick out 
your tongue 

OSU researchers have a new way 
to tell when a plant Is sick. 

During the last 10 years, tests have 
been developed to diagnose plant 
Illnesses through analysis of leaf tissue. 
In Oregon, those new methods have 
helped scientists identify and correct 
numerous nutritional problems In a 
variety of horticultural crops Including 
prunes, filberts, apples, sweet cherries 
and pears. 

In the 1960s, for example, surveys 
showed about 75 percent of the state's 
prune orchards were deficient in 
nitrogen and two-thirds were low in 
boron. Research and Extension efforts 
now have reduced this problem to less 
than 20 percent of the orchards 
surveyed, saving more than $1 million 
annually for Oregon prune growers. 

And that's a sign of good health. 

Trickle tickles 
Water, energy and labor all can be 

saved when thrifty growers install drip 
or trickle Irrigation systems on their 
agricultural land. 

A relatively new invention, drip 
irrigation systems position slowly 
seeping water outlets near parts of 



plants where water is needed most. 
Weeding, too, is reduced because 
weeds between plants and rows receive 
no irrigation water. 

During 3 years of testing, Station 
researchers identified crops and areas 
where drip irrigation would be most 
practical and developed management 
procedures for new equipment. 

Researchers at the North Willamette 
Experiment Station showed drip 
irrigation, when used in blackberry 
production, can reduce the water 
volume required for sprinkler irrigation 
by 50 percent. Production costs also 
can be reduced because less power is 
needed for pumping and less labor Is 
required. 

Savings also could grow in 
strawberries. When incorporated with 
other, more efficient cultural practices 
and varieties, strawberry production 
could be increased by more than 10 
tons per acre—an increase that could 
help save Oregon's struggling 
strawberry industry. 

Water savings of 10 to 20 percent 
also may be achieved when drip 
irrigation is used in pear orchards, 
researchers at the Mid-Columbia 
Experiment Station in Hood River 
found. 

The sound of tomorrow? It could be 
a drip. 

Manger menu 
Oregon's animals are eating better as 

a result of research into some of the 
state's agronomic crops. 

Alfalfa yields, a key to much of 
Oregon's livestock production, have 
doubled in western Oregon during the 
last 10 years. Improvements in varieties, 
fertilization practices and harvesting 
management have added about $7 
million to the state's economy. 

New information about suitable 
varieties, row spacings and population 
of corn silage grown on about 10,000 
acres of Willamette Valley farmland 
also is helping to increase yields. 

And researchers also have 
investigated nodulation, fertilization 

and establishment methods for 
clover-based mixtures used on 
non-irrigated or hillside pastures. 
Acreage of those pasture lands has 
doubled in recent years and OSU 
scientists are trying to get maximum 
yields from all farmland. 

Seeds: growing 
interest 

OSU agronomists are taking a close 
look at seeds, hoping to improve seed 
production, bettering seed and crop 
quality and bringing new crops to the 
state. 

Seed production is big business. 
Grass, legume, vegetable, flower and 
sugar beet seed production is valued 
at $60 million annually. OSU 
researchers work with industry to help 
maintain Oregon's reputation for quality 
seed production. On-site storage 
studies determined safe storage 
conditions and packaging and helped 
reduce seed storage damage. 

A simple seed sorting process may 
increase wheat yields by as much as 

Experimental seed potatoes are care- 
fully harvested at the Central Oregon 
Experiment Station near Redmond. 

$6 million in the next 5 years. All 
growers must do, researchers found, is 
plant the largest seed taken from the 
previous year's crop. Those seeds can 
be skimmed off during seed cleaning 
and the remaining grain can be sold 
with no reduction in value. 

New crops also may make the move 
to Oregon if scientists can answer some 
basic questions. One crop—soybeans 
—could bring a domestic and export 
industry valued at $10 million to the 
state if scientists can succeed in 
breaking through the seed secrets. 

Seed potatoes aso have caught the 
eyes of researchers on the OSU 
campus and at the Klamath Basin, 
Central Oregon, Umatilla and Malheur 
branch stations. The cooperative 
potato varietal testing program 
already has answered many basic 
questions about seed potatoes and the 
researchers think a new variety 
developed specifically for the state's 
needs will make its debut within the 
next 5 years. 

Pressuring 
the potato 

About 90 percent of the energy 
needed to force air through a potato 
storage ventilation system is dissipated 
in attempts to distribute air through the 
pile uniformly. Experiment Station 
research started in 1973 showed by 
changing the pressure from ventilation 
fans, the job could be done more 
efficiently with less power expenditure. 

The savings of installed electrical 
motor capacity would total about 7,500 
horsepower, $150,000 less would be 
spent for motors and fans and the 
annual savings in power costs would 
be about $216,000 simply by cutting 
the static pressure of potato storage 
ventilation fans from 1 Vb to V2 inch 
static pressure. 

Best of all, storage losses would be 
cut—from 6 percent to 3 percent. In 
1975, that savings would have totaled 
$2 million. 
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Putting the 
freeze on frost 

Researchers are working with 
growers to stabilize production in 
southern Oregon's $12 million annual 
pear crop. Help is needed especially 
during frosty spring months when a 
night of freezing weather can seriously 
damage fruit tree buds. 

Based on previous research, 
Southern Oregon Experiment Station 
scientists recommended growers use 
overhead sprinkling systems for frost 
control. Those systems have worked 
and other methods, including orchard 
misting, are being tested for more 
efficient control. 

Frost protection costs and problems 
can be reduced when growers are 
supplied reliable frost forecast 
information nightly. With the right facts 
about weather conditions including 
projected minimum temperatures, 
duration, rate of cooling, humidity, net 
radiation losses and winds, growers 
can decide when it is prudent to protect 
trees against frost injury. Combined 
knowledge and new research findings 
are helping make a risky business a 
little more certain, while reducing air 
pollution and conserving fuel through 
elimination of oil and gas burning 
orchard heaters. 

A sweet 
cherry story 

In the first year of a 3-year 
interdisciplinary research program, 
OSU scientists found a correlation 
between cherry damage and the type 
of motion used to shake trees with a 
mechanical shaker. 

High-frequency, low-velocity shaking 
made fruit move more slowly and 
allowed it to hit limbs and other fruits 
more often. When results were reported, 
growers modified their machinery to 
allow for lower frequencies and 
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manufacturers made the same 
modifications on new equipment. 

Fruit damage in 1975 was reduced 
about 5 percent, saving brine cherry 
growers about $200,000. 

Stems are a valuable part of brined 
cherries, and buyers pay a premium 
for cherries with a stem attached. A 
new device developed for measuring 
stem and fruit removal force provides a 
better measure of maturity and allows 
for a better prediction of stem return. 
It also may help reduce damage. 

But just as important as keeping the 
stem on the cherry is the job of keeping 
the fruit fly away. If inspectors at 
canneries find only 1 or 2 cherry fruit 
fly larvae in a carload of cherries, they 
will condemn the entire shipment. 

Peter Westigard, entomologist at the 
Southern Oregon Experiment Station 
near Medford, checks pheromone traps 
for coddling moths in an experimental 
orchard. Traps may help reduce the 
number of sprays growers use to com- 
bat orchard pests. 

Without pest management and control 
systems it would be impossible to 
meet the demanding standards. 

OSU entomologists are developing 
methods of pest control including 
trapping of pests so growers will know 
exactly when to spray their orchards. 
Methods of monitoring orchards now 
available can save fruit growers about 
$200,000 per year in spray costs alone. 

Minors allowed 
Agricultural chemists, entomologists 

and plant pathologists working 
together on Experiment Station research 
projects may have been responsible 
for saving some of the state's minor 
crops. 

Why? Because of cooperative pest 
control studies. 

Pesticide manufacturers frequently 
are reluctant to register their products 
for relatively minor crops like mint and 
filberts because of high costs and 
marginal returns. However, the 
difference between pest control and 
no pest control may mean the difference 
between staying in business or shifting 
resources to produce other crops in 
Oregon. 

For instance, peppermint oil, a minor 
crop nationally, is an important crop 
in Oregon. During the last 10 years, the 
acreage of peppermint oil in Oregon has 
more than doubled. In 1975, more than 
2 million pounds of peppermint oil 
valued at $29 million were produced 
on 40,000 acres of land in Oregon. 

Yet control of peppermint insect 
pests and disease is becoming 
increasingly difficult because of 
changes in chemical regulations. 
During the last 5 years, researchers 
helped move along registration of 
helpful chemicals that have saved 
growers thousands of dollars every 
year. Total loss caused by just one 
pest — the redback cutworm — in 
central Oregon alone could total more 
than $1 million annually if left 
uncontrolled. 

About 20 percent of Oregon's $700 
million farm crops economy comes 



from minor crops. Pesticides registered 
through the efforts of OSU researchers 
provided a direct savings of $8 to 
$10 million per year to those small 
crops and the actual economic impact 
probably is much greater than 
estimated. 

Fruitful findings 
Oregon's climate is good for growing 

small fruits. And the fruits look favorably 
on the state's economic climate in 
return. 

The annual farm value of small fruit 
crops is more than $30 million. Add 
processing to that, and Oregon's 
economy benefits by $60 million every 
year. 

A cooperative USDA-OSU research 
project has strengthened the small fruit 
industry by providing new varieties with 
better yields and quality. "Hood," the 
leading strawberry in Oregon, with a 
processed value of nearly $19 million 
in 1976, originated in the program. 
During the last 10 years, "Hood" has 
contributed an estimated $100 million 
to the processed value of Oregon 
strawberries. 

The impact of "Benton," a recently 
released strawberry variety for home 
gardens, is difficult to measure but 
gardeners are pleased with its excellent 
flavor and relatively long fruiting season. 
In 1976, "Linn," a new strawberry 
designed for mechanical harvesting, 
was released by the OSU Experiment 
Station. 

The North Willamette Experiment 
Station is in the heart of the region 
where more than 75 percent of the 
nation's blackberries and 90 percent 
of the black raspberries are grown. 
Other major crops grown in the state 
include strawberries, red raspberries, 
cranberries, blueberries, grapes, 
gooseberries and currants. 

Alternate-year production of 
blackberries first was studied 
extensively at the Station. Now, about 
10 percent of the growers use the 
practice as a management tool to 

Fruits and berries are big business in Oregon. 

stabilize production and avoid low 
prices in years of overproduction. The 
practice helped growers profit by more 
than $200,000 during the 1976-77 
growing season. 

That's a fruitful friendship. 

Forging ahead 
Although strawberries still are 

Oregon's No. 1 small fruit crop in gross 
annual income, the state has slipped 
from No. 1 to No. 2 in total U.S. 
strawberry acreage. Harvested acreage 
dropped from 14,000 acres in 1966 to 
only 5,200 acres in 1976. 

Industry concerns over rising 
production costs, unrestricted foreign 
imports and an uncertain labor force 
led to a cooperative research project 
on mechanization aimed at saving the 
strawberry industry in Oregon. Today, 
thanks to work in OSU's departments of 
agricultural engineering, horticulture and 
food science and technology, the North 
Willamette Experiment Station, USDA's 
Agricultural Research Service and the 
Oregon Strawberry Commission, new 
strawberry selections—including a new 
variety, Linn—plus mechanical har- 

vesters, ready to serve an industry with 
stemming and capping equipment are 
cash farm receipts valued at more than 
$13.6 million annually. 

Mechanical harvesting of other berry 
crops also has increased in recent 
years plus mechanical harvesters, 
stemming and capping equipment are 
ready to serve an industry. In 1976, an 
estimated 80 mechanical harvesters 
were operating in raspberry and 
blackberry fields in Oregon. Training, 
pruning, pest control and irrigation all 
are cultural practices affecting the 
efficiency of harvesting machines and 
the quality of harvested fruit. These and 
other cultural practices continue to be 
studied at the North Willamette 
Experiment Station and on campus. 

Pressing 
business 

A new method of obtaining apple 
essence, developed by OSU 
researchers, has increased the essence 
obtained from Red Delicious apples by 
2 to 4 times the usual amount. 
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plants... 

But even those increases are not 
good enough. 

Industry put the squeeze on research 
because apple essence is in short 
supply worldwide from more 
consumption of apple-flavored "pop" 
wines. One Northwest company found 
it could not produce enough apple 
essence for its own needs and must 
import a half million dollars worth of 
apple essence each year. 

If OSU researchers press on, it 
could mean nearly $1 million more per 
year for Northwest jam, jelly and juice 
manufacturers. 

And the Northwest might find itself 
the big apple after all. 

Gall's going 
Crown gall was identified as the 

No. 1 problem of woody ornamental 
and nursery trees in 1973 by a task 
force of Oregon nurserymen. Average 
annual losses of suceptible plants from 
the disease were estimated at $597,450. 

Repeated field tests over the last 
5 years showed experimental infections 
of crown gall can be reduced from 90 
percent to less than 6 percent when a 
bacterial enemy of crown gall is used. 

The potential savings to the nursery 
industry are substantial. Some 
nurserymen have stopped growing 
rootstocks of fruit and flowering trees 
susceptible to crown gall. This control 
method developed at OSU could 
reverse the trend and enhance growth 
of the industry and save growers about 
$3 million over the next 5 years. 

The method for control of crown 
gall developed at OSU also is being 
used in other states. 

The clime is 
fine for wine 

The climate and soils of some areas 
in Oregon are much like those in the 
fine wine-producing areas of northern 
California, Germany and France. 
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At least 9 wineries are producing 
table wines in Oregon. In 1965, no wine 
grape industry existed in the state; 
now nearly 1,000 acres of vineyards are 
planted and some are producing usable 
fruit. 

Since 1975, researchers at OSU and 
the North Willamette and Southern 
Oregon Experiment Stations have been 
supplying the new industry with 
information on varieties, climate and 
environmental conditions for wine grape 
production. Cultural practices and 
production techniques relating to soils, 
nutrients, moisture, plant establishment, 
pruning, training, trellising, pest 
control and harvesting also are being 
investigated. A plant tissue analysis 

program also has been established to 
guide growers in feeding their 
vineyards. 

All work is coordinated with wine- 
making studies in the food science and 
technology department at OSU and 
with similar programs in Washington 
and Idaho. 

Oregon's grape-growing areas 
could easily accommodate 10,000 
acres of wine grapes. When the 
industry is fully developed, the state's 
industry could top $90 million and 
growers would receive at least $16 
million of that sum. The state will 
benefit, too, from an expanded source 
of taxable income — wine sales. 

Five French wine grape selections, including pinot gris, have been cleared for use 
in Oregon following Agricultural Experiment Station testing. 



Nursing the 
nurseries 

The business of growing shade 
trees and shrubs is branching out 
beautifully in Oregon. Already the No. 
1 state in deciduous shade tree 
production with a value of 
approximately $15 million, Oregon also 
is the fifth leading state in the 
production of ornamental nursery 
plants. 

But the long growing season so 
ideal for nursery stock creates problems. 
Mild weather and abundant rainfall 
prolong growth and delay harvest of 
many nursery crops. Research on 
cultural and chemical hastening of 
maturity could resolve the problem in 
the next 5 years, increasing shade tree 
production 15-fold and reducing 
storage, shipping and transplanting 
losses. 

Slow release fertilizers have been 
developed by Station researchers for 
container nursery stock. These 
fertilizers, placed directly in containers, 
reduce the waste and environmental 
pollution caused when liquid fertilizers 
are applied through overhead irrigation 
systems. Insect problems associated 
with container nursery stock also are 
being studied. 

A final tribute to the nursery industry 
soon will come on Mother's Day, a 
holiday without a commemorative 
flower. With the help of regulating 
chemicals, researchers at the North 
Willamette Experiment Station have 
been able to grow large numbers of 
rhododendron varieties in containers 
from rooted cuttings to plants with 
flower buds in just one growing season 
— in time for Mother's Day giving. 

Give 'em 
the business 

New varieties of beans and peas 
developed by OSU researchers are 
giving both commercial growers and 

Beans being processed in food science lab on campus. 

backyard gardeners something to 
cheer about. 

During the last 10 years, OSU snap 
bean varieties like "Oregon 1604" 
have made big contributions to the 
vegetable processing industry. In 1976, 
production of "Oregon 1604" by two 
large cooperatives specializing in 
Blue Lake-type beans reached more 
than 24,000 tons with a farm value of 
about $4.4 million. The new variety, 
developed by Station scientists, extends 
the processing season eight days 
because of its earliness and also yields 
about 20 percent higher than the 
leading variety. But research doesn't 
stop there. "Oregon 1604" likely will 
be replaced during the next 5 years 

by one or more bean varieties now 
being tested. 

Another success story involves peas. 
"Oregon Sugar Pod," an edible pod 
pea, was released in 1973. It now is 
becoming a standard variety for home 
gardens and markets in the U.S. The 
pea processing industry, expanding in 
the Willamette Valley, amounted to 
6,000 acres in 1975 with a grower value 
of $1.8 million. 

Many commercial varieties were 
developed from breeding material 
released from OSU research projects. 
Three OSU pea lines are being 
increased during 1976-77 for large- 
scale testing in 1978. Major production 
of one of these experimental lines 
could occur in about 4 years. 
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Since 1888 ... 

The Oregon Agricultural Experiment 
Station has had the same role since its 
beginning in 1888: 

To be the principal agricultural re- 
search agency in Oregon, a role set 
forth in Oregon Statute 561.080 which 
gives Oregon State University full 
authority and responsibility 

"... for research and experimen- 
tation in all branches and phases of 
agriculture as set forth in federal and 
state laws creating, maintaining and 
defining the work of the agricultural 
experiment stations . .." 

Financial support for the Station 
comes from the state general fund, 
federal funds, sale of products, service 
fees and gifts and grants. 

Research programs of the 
departments and branch stations of 
the Station are organized in projects. 
Budgets for the projects are developed 
annually. At the end of each fiscal 
year, expenditures are summarized 
by project. 

The projects also form the basis 
for communications between other 
state experiment stations, the U.S. 
Department of Agriculture and other 
federal and private research agencies. 

The data also are available for state, 
regional and national planning. 

Station administration closely 
controls each research project. 
Department heads and branch station 
superintendents are responsible for 
general supervision of research 
projects under their jurisdiction and for 
preparing progress reports. 

Each research project is critically 
reviewed during departmental reviews 
and annually when budgets are 
prepared. When a project is completed. 

the department head or superintendent 
is responsible for assessing 
continuing research needs and 
financial resources and with Station 
administrators reallocating funds and 
manpower to new research efforts. 

In planning and research, the 
Station cooperates with the U.S. 
Department of Agriculture, U.S. 
Department of Interior and other 
federal and state agencies on 
programs of interest to the state and 
nation. 

In addition to 16 faculty departments 
on campus, the Station includes 
branch stations at Redmond, Union, 
Burns, Klamath Falls, Ontario, Hood 
River, Aurora, Pendleton, Sherman, 
Hermiston and Medford. The Station 
also has laboratories or field units at 
Astoria, Newport, Brookings and testing 
laboratories on campus. 

Each was established with a 
specific job to do, a job that fits into 
the Station's statewide role as leader 
of agricultural research. 

Now, little more than a decade from 
its 100th birthday, the Agricultural 
Experiment Station looks forward to a 
second century of service. 

Director 
Agricultural Experiment Station 

Oregon State University 
Corvallis, OR 97331 
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