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John R. Davis 
New Station Director 

Davis begins duties 
as Station director 

A new director of the Oregon Agricultural Experiment 
Station began work July 1. 

John R. Davis, head of OSU's Department of Agricul- 
tural Engineering since 1971, replaced retiring director 
G. Burton Wood. 

Davis, bom in Minneapolis, was dean of the College of 
Engineering and Architecture at the University of Nebraska 
from 1965 to 1971. He also headed that university's Depart- 
ment of Agricultural Engineering and was instrumental in 
developing an engineering research center at Nebraska 
which focuses on problems of industrial firms and industrial 
expansion. 

Earlier Davis was a lecturer at the University of California 
at Davis for five years and taught agricultural engineering 
at Purdue University and Michigan State University. 

Davis' industry experience includes three years as a 
hydraulic engineer, one year with the U.S. Geological Sur- 
vey and two years with the Stanford Research Institute. He 
also was consultant to the U.S. Agricultural Research Serv- 
ice and for several commercial firms in Nebraska. 
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Research story 
keeps adding 
new chapters 

G. Burton Wood 
Former Director 

25 years. 
Many winds of destiny have come in and blown 

agricultural research strongly one way and then another 
during that time. Some of the winds have had a permanent 
impact on research; others have had a rather temporary 
impact. 

From them has come a great awareness on the part 
of the grower that technology and "bundles of technology" 
are the key to improving efficiency and effectiveness of farm 
and ranch operations. 

One of the most significant developments in the last 
quarter century that I have been at Oregon State University 
has been the emergence of agriculture industry groups 
which have become strong spokesmen for various segments 
of the total agricultural enterprise. This industry orientation 
has tended not only to focus responsibility for the future of 
agriculture but also has created an awareness of the role 
of agricultural research and extension in the effectiveness of 
the farm business. Because of this awareness, agriculture 
industry groups have become very concerned about the 
potential obsolescence of agriculture and the continuing 
need to manipulate nature so "we can do tomorrow what 
we no longer can do today." 

Too, the emergence of these agricultural industry groups 
has provided both a monitoring and a supportive force for 
agricultural research—a task force which recognizes the 
importance of new technology and encourages its rapid 
introduction into the agriculture industry. 

Another significant realization: we no longer can do 
agricultural research unilaterally. The information system, 
for example, informs farmers, ranchers and industry groups 
about what is going on in both public and private research, 
making them alert to potential new varieties, new practices, 
new "bundles of technology" which can be applied to farm 
business. 

Today, farm groups are somewhat impatient if 
researchers delay publication of their results beyond what 
farmers feel is a reasonable time for experiments to develop 
new information. So you have an almost instant transfer of 
the new technology into widespread use. 

Also significant is the researcher's consciousness of the 
role the consumer plays in the total thrust of efforts of 
science to develop new technology. Two decades ago, 
science was looking largely to new varieties, new cultural 
practices, new tillage methods and innovations in farming 
operation. Scientists still do this but with an understanding 
and concern of what the impact of the new technology is 
going to be on the consumer. 

". .. we are concerned about 
what change in technology 
implies for the consumer." 



.. . now the concern is 
whether we can really 
produce a supply of food 
and fiber that is adequate 
to support the population 
at home and contribute to 
a solution to the world's 
food and hunger problem.'' 

For example, we still try to develop new varieties and 
all types of product raw materials that are more resistant 
to disease, more amenable to the use of the basic soil and 
water resources and, ultimately, more productive. But now 
we also are concerned about the nutrition value and the 
social impact of what the change in technology implies for 
the consumer. 

As you watch the winds of destiny come in, you see a 
strong interest in environmental issues and questions. Ten 
years ago, our research was strongly oriented toward 
environmental impact. It still is, but now the concern is 
whether we can really produce a supply of food and fiber that 
is adequate to support the population at home and contribute 
to a solution to the world's food and hunger problem. So as 
concern about the food supply grows, the emphasis on 
environmental questions must be weighed against the need 
for food. And while it remains an important area of inquiry, 
its relative importance changes. 

Similarly, six or seven years ago, there was a great 
concern about pesticides, part of the environmental 
question. While still an issue, the concern has become 
built-in as part of our "bundles of research" that are 
essential to insure that the American people have a 
reasonable, abundant and wholesome supply of food at 
prices satisfactory both to the consumer and to the producer. 

Years ago, the strong emphasis was on the marketing 
system. Today there is less emphasis on the total system 
and more upon the delivery system of our food supply from 
the standpoint of availability, packaging and quality 
maintenance, all wrapped up in the question of the price a 
consumer is willing to pay for this high quality food. 

Ahead? 
During the next decade, public support for agricultural 

research will remain high and probably increase. The ability 
of science to manipulate nature will continue to expand. 
Research techniques will become increasingly more 
sophisticated and the ability to measure the impact of 
science will be refined to the point where the achievements 
of research will be more easily recognized. 

We will improve our systems of communication to the 
point where we will have the research establishment giving 
relatively more attention to telling the story of agriculture as 
compared to developing science to manipulate nature. 

As agricultural techniques become more sophisticated 
and require even more complex equipment, the costs of 
research will increase. If public support of the investment in 
research is to continue in this higher cost research climate, 
the public must be made aware of the benefits of research 
as well as its cost. 

There is clear evidence that in recent years the benefits 
have materially exceeded the cost. It is my feeling that in the 
next decade this favorable ratio will continue with a higher 
ratio of benefits to cost likely to develop. But, again, this 
means that if public support for agricultural research is to 
continue people must be informed of what is being done 
for them. 

Public interest is one of the dominant things I see 
growing into a potent force in the next 10 years. We all have 
a tendency of going about our business within the 
environment in which we work without fully recognizing the 
public interest and concern in what we are doing. This is 
true, not only in agriculture but in all types of business and 
if I sense anything it is that the public interest is beginning 
to become a stronger force, influencing much of what we do. 

G. Burton Wood 



Roses are red 
-and also blue; 
sometimes they 
get a virus, too 

A legacy: 900 rose bushes. 

From them may come blooming 
health for some sick roses. 

The legacy went to Duane L. Coyier, 
USDA plant pathologist at OSU, when 
L. C. Cochran retired as plant 
pathologist at OSU in 1974 to work on 
tree fruit production in Iran. 

Six years earlier, after retirement 
from USDA, Cochran had established a 
project at OSU to provide virus-free 
rose plants for the nursery industry. He 
eventually planted 300 virus-free 
varieties (3 plants each) at the Botany 
and Plant Pathology Farm, a block now 
used as a source of bud wood for rose 
propagation. 

Cochran work with George Nyland, 
plant pathologist at the University of 
California at Davis, and Jack Traylor, 
State Department of Agriculture plant 
pathologist at Sacramento. 

Still working with Nyland, Coyier has 
changed the objective of the project and 
seeks to find better indicators for rose 
viruses. Viruses are common in many 
plants. Examples are apple mosaic and 
cucumber mosaic. Roses have six 
common viruses. 

"Most of the rose viruses are 
amenable to a heat treatment," said 
Coyier. "There is a lot of concern about 
a disease called spring dwarf because it 
is not amenable to heat treatment even 
up to three months. 

"All rose varieties are susceptible to 
the disorder, as far as we know, and 
many rose plants entering Oregon have 
spring dwarf." 

The difficulty is that the symptoms 
do not show except in the spring. 

"Many plants recover during the 
season and show no signs of having 
been affected," said Coyier. "Later, in 
the spring, the plant wilts and the 
dieback is confused with winter damage. 
The leaves are small but the plant seems 
to recover in the summer." 

There is no cure. The plant, after one 
or two seasons, usually three at most, 
dies. 

To get rid of the disease, growers thin 
out weak-looking plants in the spring. 

"We also can use a Rosa multiflora 
selection called 'Burr' as an indicator 
plant," said Coyier. "We take buds 
infected with spring dwarf (even those 
without symptoms) and inoculate them 
to 'Burr," which is very susceptible. 

"Within several months, the inoculated 
rose develops small leaves and there is 
considerable dieback. This makes 'Burr' 
a good indicator host but we are looking 

for better and faster ways to indicate 
the presence of this disease." 

Scientists do not know if rose viruses 
are transmitted by means other than 
by budding or grafting. Direct bud 
transmission may be the only way to 
transmit rose viruses although there is a 
theory that pollen transmission may be 
possible. If virus gets in the rootstock 
and a healthy scion is put in, the host 
plant will acquire the virus. 

Coyier has had some index success 
with another indicator plant, shirofugen 
(a flower cherry, Prunus serrulata) for 
the detection of the most common rose 
viruses. He takes three rosebuds off one 
plant and buds them on a cherry branch. 
In four to six weeks, if the rosebuds are 
positive for virus, they will have a dark, 
discolored area indicating dying tissue. 
If there is no virus, no death of the 
cherry tissue is evident. 

"If the virus test is positive, we use 
heat treatment," said Coyier. "To get the 
plants hard before heat treatment, we 
put them in a heat chamber for four to 
six weeks at 100 degrees Fahrenheit. 
This rids the buds (not the whole plant) 
of virus. 

"As soon as the plant is out of the 
chamber, the buds are removed and 
budded to clean rootstocks. When the 
bud grows out it is usually virus-free. 
After it grows out, it is reindexed to 
determine that the virus is no longer 
present." 

If it is clean, three plants of each 
virus-free cultivar are planted in the 
field as a source of stock material. The 
virus-free plants often have increased 
growth and vitality and produce more 
flowers. 

"As far as we know, once we get 
virus-free plants there does not seem to 
be any insect transmission of rose 
viruses so the plants do not get 
reinfected in the field," said Coyier. 

"We are looking at other possible 
modes of transmission. No one has been 
studying multiple virus infections to 
determine the response of roses infected 
with two or more viruses. We will triple 
infect some plants to see how they 
are affected and what symptoms they 
show." 

His California colleague will continue 
to index varieties as part of the project. 
But Coyier will maintain the 900 rose 
bushes to assure their survival as a 
source for experimental material. 

It is a legacy that is not only living 
but working. 



The chum salmon 
swims home with 

a new industry 

Ocean ranches—the wave of the 
future? 

Technically referred to as extensive 
marine aquaculture, ocean ranching has 
been the focus of a major research 
project at OSU's Netarts Bay Fisheries 
Culture Station nearTillamook since 
1968. What researchers hoped to 
determine was whether fish—in this 
case chum salmon—could biologically 
and economically be produced in a 
manner similar to livestock production, 
providing large quantities of animal 
protein for animals and man at a 
minimum of cost. 

"In this concept of fish production, 
which is the aquatic counterpart of 
extensive livestock production, the 
ocean is viewed as being somewhat 
analogous to the open range on which 
livestock graze," said James Lannan, 
fisheries scientist who has been in 
charge of the project since 1972. 

Pacific salmon lend themselves well 
to the ocean ranching concept. They can 
be produced efficiently and 
economically in hatcheries, released to 
"graze" at sea and harvested when they 
return to their natal streams. 

"We looked at this phase of the 
experiment—the first of its kind 
exploiting chum salmon in North 
America—as a demonstration project," 
Lannan said. "And now that we feel it 
can be done, we have to find ways to put 
the new fishery to work." 

Studies of the economic impact of the 
chum salmon fishery, which would 
produce two to three million pounds 
of fish annually by 1980, will be started 

this year by agricultural and resource 
economists Fred Smith and Richard 
Johnston. Although it is too early to 
positively identify markets or the 
economic impact of the new fishery, 
some possible uses for chum salmon 
have been identified as food for pets, 
livestock, and to a lesser extent, man. 
Fish meals and oils are also a possibility, 
Lannan said. 

From the outset of the project, 
scientists recognized chum salmon 
would not attain the luxury food status 
of other salmon species, even though 
the fish are a good protein source. The 
fish are harvested at sexual maturity as 
they return to spawn, and their flesh 
quality is low when compared to ocean- 
caught salmon. 

"The selection of a species for ocean 
ranching should not be directed solely 
on the biases of a potential rancher," 
Lannan said. "The fact that many 
individuals regard the Chinook salmon 
as the noblest of beasts and the chum 
salmon as worthless is an example of a 
prejudice which might be 
self-destructive in developing an ocean 
ranching industry." 

Lannan said one of the main 
objectives of ocean ranching is to keep 
it from competing with other fisheries 
while keeping costs of operation low, 
thus establishing a good return on the 
hatchery investment. 

"The economic advantages inherent 
in the ocean ranching concept result 
from the fact that the costs associated 
with feeding—including the costs of 
feed, labor and facilities—which inflate 

Wooden weir traps chum salmon returning 
to Whiskey Creek. 



the price of fish reared in an intensive 
feed lot system are not applicable to 
the extensive concept. Similarly, the 
harvesting costs which impose the high 
cost restrictions on the ocean fishery do 
not apply to ocean ranching," the 
assistant professor of fisheries and 
wildlife said. 

In 1971, the Oregon Legislature 
enacted laws permitting private 
operation of chum salmon hatcheries. 
Today there are four private hatcheries 
in operation, and 15 more applications 
have been made to the Fish Commission 
of Oregon which approves and regulates 
the hatcheries. OSU will soon publish 
a manual to assist potential chum 
salmon hatchery owners. 

"Coho and chinook salmon are 
exploited in Oregon in both commercial 
and sport fisheries. Chum salmon are 
not. Therefore, the selection of chum 
salmon for commercial ocean ranching 
does not place the producer in 
competition with existing fisheries. One 
should also remember that fish released 
from private hatcheries are fair game 
for sports and commercial fishermen 
during the ocean phase. The fact that 
chum salmon are seldom taken in either 
fishery is a point in their favor," 
Lannan said. 

OSU's ocean ranching study, which 
is sponsored jointly by the Experiment 
Station, Fish Commission of Oregon 
and Sea Grant was initiated by 
W. J. McNeil, now head of anadromous 
fisheries investigations at the Auke Bay 
Fisheries Laboratory in Alaska. McNeil 
placed 280,000 chum salmon eggs taken 
from a small natural run of about 400 
fish in Whiskey Creek near Tillamook 
into outdoor gravel incubators at the 
fisheries station. 

The incubators, which were developed 
prior to the demonstration phase of the 
experiment, are a crucial part of the 
hatchery, augmenting the natural 
spawning grounds in Whiskey Creek. 
Inexpensive to build, the incubators 
consist of mesh trays to support the 
eggs and a gravel bed where the young 
fish may rest and develop. When ready, 
the young chum swim from the 
incubators into the creek and then out to 
sea. 

But hatching and releasing the fish 
is only half the battle. The young fish 
must escape their natural predators and 
survive for three or four years in the 
ocean before they return to the 
stream to spawn. Lannan estimates that 
only about one percent make it back. 

It was not until last year that 
Experiment Station scientists observed 

the impact of the early releases on the 
Whiskey Creek stock. In 1974, more 
than 3,000 chum salmon returned to 
Whiskey Creek. 

Since the beginning of the study, 
more than three million young salmon 
have been hatched in the gravel 
incubators and released. But even with 
the small percentage that return, fish 
production is expected to be enough 
to support a new industry. Returns in 
excess of one million pounds of fish 
may accrue to private chum hatcheries 
annually by 1980, with increases 
continuing after that. 

The industry should remain vital too, 
because the cost of operating a chum 
salmon hatchery is low. Gravel 
incubators are inexpensive to build and 
the young chum do not need to be fed 
before they are released to graze on the 
ocean. 

A new wave in Oregon's future? Only 
time will tell. 

Dan Rosenberg, supervisor ot the experi- 
mental hatchery near Netarts Bay holds up 
one ot the 3,000 chum salmon which re- 
turned to Whiskey Creek last year. 



Coddling moth 
taken for a ride 
— by sex drive 

Sex has turned Into a death trap for 
the male coddling moth. 

The pest—commonly found in apple 
and pear orchards throughout the world 
—threatens pear growers In the Medford 
area each year. 

Larvae emerge as moths early In May, 
the female lays eggs a week later and 
late in May, the egg hatches and a 
worm bores Into the pears. A new 
generation starts the process again in 
July or August. Unchecked, the pest can 
destroy 50 to 90 percent of the fruit In a 
commercial orchard. 

The only way to get rid of the moth is 
with a pesticide because the insects 
have no effective natural predators as 
far as scientists In this country have been 
able to ascertain. But because of 
expense and environmental 

Entomologist Peter Westigard checks cod- 
dling moth traps at the Medtord Station. Male 
moths are attracted to the traps by a syn- 
thetic sex lure and become stuck by a coat- 
ing on the bottom of the trap. 

considerations, growers have been 
trying to cut back on the amounts of 
pesticides used to get rid of the coddling 
moth. 

To help growers know when to spray, 
Southern Oregon Experiment Station 
entomologist Peter Westigard has been 
conducting an experiment for the last 
three years, harnessing a secret weapon 
—sex. 

"We don't have a selective spray or 
natural controls so we rely on 
pheromone traps to tell us when the 
moth population is high enough to 
spray," Westigard said. 

Pheromones are synthetic sexual 
lures which attract male moths. A rubber 
device resembling a large pencil eraser 
is permeated with a synthetic hormone 
like the one the female moth produces 
to attract the male. The pherome is 
placed in a small paper trap and the 
bottom of the trap is coated with a 
sticky substance. Traps are placed 
throughout the orchard. When the males 
come Into the trap in search of the 
female, they find only the pheromone 
and become struck on the bottom of the 
trap. If Westigard finds more than two 
moths in each trap In a week, the 
orchard is sprayed. 

Before the pheromone traps were 
used, orchards were sprayed at regular 
Intervals regardless of the coddling 
moth population. 

The situation in Southern Oregon was 
worsened by nearly 1,000 acres of 
abandoned pear trees. Moth populations 
have thrived In the abandoned orchards, 
and although OSU Extension Service 
personnel launched a program advising 
property owners to remove abandoned 
trees and help reduce the moth 
population, the large number of moths 
continued to threaten productive 
orchards each year. 

Heavy pesticide spraying to obliterate 
the moths also caused other problems. 
Chemicals used to wipe out the moths 
killed other parasites and predators, 
sometimes upsetting the ecological 
balance. 

"What we've been trying to do with 
this experiment is reduce the negative 
side effects of spraying," said Westigard. 
"Heavy spraying Increases resistance of 
some species and allows other species 
to Increase. Excessive residues and 
other safety hazards also resulted. 



"This method of pest management is 
the least disruptive way of controlling 
the pest. During the three years of 
testing, we have cut the amount of 
spray used by half in some orchards, 
by placing an emphasis on the timing 
of applications." 

Westigard said what is needed now in 
the Medford area is a commercial pest 
management firm which can monitor 
pheromone traps in orchards and tell 
growers when to spray for coddling 
moths. Similar firms in California are 
using data compiled by the Experiment 
Station scientists to advise growers 
there of the optimum time to spray. 

The OSU entomologist hopes to learn 
more about the coddling moth in the 
next several years. U.S. scientists have 
never learned whether the coddling 
moth, a native species of the Middle 
East and China, has any natural 
predators in other countries. The U.S. 
Department of Agriculture, which first 
introduced the pheromone for coddling 
moths, is trying to arrange visits to 
China to study agricultural practices. 
Westigard hopes that the coddling moth 
will be among the problems studied by 
any U.S. scientists who visit China. 

Meanwhile, the battle in Southern 
Oregon goes on. But with the new secret 
weapon, the death trap can close in on 
the moths. 

Pheromone traps are also being used to 
combat the filbert leaf roller moth. At or- 
chards near Corvallis, OSU entomologist 
M.T. AliNiazee recently found 61 moths in 
one trap. 

A cheap imitation, but it works. A false queen bee lashioned out 
of beeswax and chemicals will help reduce the costs of hive rentals. 

Plastic queen may rule 
bees in disposable hive 
Science is busy—trying to fool bees. 
The answer may be 25 cents worth of beeswax and a 

chemical compound fashioned into a false queen bee. 
At stake is part of the pollinating value of the bee to 

Oregon agricultural production, a potential largely unrealized. 
OSU apiculturist Michael Burgett estimates the honey bee's 
pollinating value to state crops alone, if fully utilized, would 
be $80 million-plus. 

In 1974, Oregon growers used 30,000 colonies of honey 
bees to help pollinate cherries, pears, apples, legume seed, 
berries of many types and other crops, adding an estimated 
$80,000,000 to the state's economy. The honey bee also 
produced three million pounds of commercial honey valued 
at $1.5 million. 

"Rarely does the agriculturist own the bees because of 
the complex knowledge and skills involved," said Burgett. 
"There now are 40,000 colonies (50-60 thousand bees per 
colony) registered in Oregon and there probably are a total 
of 60,000 colonies." 

Bees reward the grower by carrying pollen on their 
bodies from one plant to another as they extract nectar 
from blossoms, thus carrying out nature's way of fertilization. 

Alfalfa is pollinated by the leafcutting and alkali bees. 
Pollinating sweet cherries, most seed crops, pears, plums, 
cranberries, loganberries, gooseberries, blackberries and 
raspberries is the job of the honey bee. 

"Bees can be rented—with every grower dollar invested 
returning $50," said Burgett. 

(Continued on page 24) 



Plant pathologist Chester Horner takes a 
critical look at some field cured mint grown 
near Harrisburg. Farm gate value of Ore- 
gon's mint crop totaled $28.8 million in 1974. 

Tackling the 
tingle in your 

'good morning' 

Little known fact: the minty toothpaste 
and mouthwash that tickled your tired 
tongue this morning was probably flav- 
ored with Northwest mint. 

The Pacific Northwest has become the 
world's major mint producer during the 
last 20 years. Peppermint and spearmint 
are grown on 37,000 acres of land in 
Oregon—primarily in the Willamette Val- 
ley and Central Oregon—and on 22,000 
acres in Washington. In 1974, farm gate 
value of the Northwest mint crop totaled 
$45.3 million, and $28.8 million was 
Oregon's share. 

But the climb from a minor crop of 
9,000 acres in the early 1940s to a major 
crop today was not an easy one. 

"As soon as mint is grown commer- 
cially, everything starts going wrong," 
said Chester Homer, USDA plant pathol- 
ogist who has studied mint diseases at 
Oregon State University since 1951. 

A rust disease devastated the small 
but growing mint industry in the early 
1950s. A wilt disease which earlier 
wiped out the Midwest's mint industry 
came to Oregon in the mid-1950s. A 
series of insect pests plagued the crop, 
and weeds presented a continual 
problem. 

"One reason why we've had so many 
problems with mint is because we still 
grow the same varieties we grew 100 
years ago. There have been major im- 
provements in production practices such 
as disease control, insect control, weed 
control, fertilizers and irrigation, and 
growers have taken the lead in improv- 
ing planting, harvesting and processing 
equipment. But to develop an even 
better crop, we need to improve the 
genetic or biological potential of the 
plants themselves," Horner said. 

Experiment Station research being 
conducted by Horner offers a new ap- 
proach to the lingering problems, espe- 
cially for spearmint, the more difficult 
crop to grow. 

10 



"We're using radiation to develop an 
improved and disease-resistant variety 
of spearmint. By using gamma or X-rays 
we induce mutations in the plants which 
we hope will improve disease resistance, 
yield and quality of the crop," he said. 

Each plant rootstock can produce 
many buds. Homer subjects the root- 
stocks to radiation. About 50 percent of 
the plants die as a result of the treat- 
ment, but the rest survive, some with 
varying degrees of genetic change. 

"We've conducted more than 40,000 
tests over the last two years, looking for 
just one plant with the right qualities. 
We found several which might work, and 
we're testing them now for yield and 
quality," the scientist said. 

When that plant is found, it will be 
processed in much the same way as the 
mint now being grown. In the 1940s, 
Oregon State mechanical engineer A. D. 
Hughes improved the mint distillation 
process. Growers made further improve- 
ments on that theory, and now most 
growers distill their own mint oil. 

Mint hay is cut and left in windrows to 
cure for one or two days. Then it is 
chopped into tubs mounted on trucks or 
trailers and taken Immediately to the 
distillery where steam from a boiler is 
forced through the hay under pressure. 
The steam vaporizes the oil, and the 
steam and oil vapors pass through a 
pipe to a water-cooled condenser where 
they condense again into water and oil. 

The water-oil mixture passes to a separ- 
ating can where the oil floats to the top 
and is drained off into a 55 gallon steel 
or aluminum drum which is the standard 
shipping container. 

The remaining mint wastes are used 
for cattle feed, put back into the ground 
as fertilizer or processed for dry potting 
soil. 

"Mint wastes break down into a rich 
humus which makes an excellent ferti- 
lizer for many plants," Homer said. 

The mint oil is then shipped off to 
become the flavoring in gum, toothpaste, 
mouthwash, ice cream and candy. Much 
Northwest mint oil is exported to other 
countries. 

"After World War II, exports to Europe 
and Japan Increased sharply. Develop- 
ing nations are becoming interested in 
importing mint oil now, and would like to 
grow the crop, but conditions are unfav- 
orable in most places," Homer said. 

The Northwest climate produces a 
high percentage of oil in the mint plants. 
Oil yields in Northwest mint have 
doubled those of the pre-World War II 
Midwest crop, even though very little 
improvement has been made on mint. 

"With continued research from scien- 
tists and growers, the Northwest should 
continue to predominate and make a 
mint on mint for years to come," Horner 
said. 

And that would leave a good taste in 
everyone's mouth. 

Lett: Mint is cut and lett to field dry for two 
days then chopped into large tubs and taken 
directly to the distillery where oil is removed. 
Above: Laboratory work will improve the ge- 
netic potential ol the mint plants and keep 
the Northwest mint industry growing. Plants 
now being grown commercially are the same 
varieties grown 100 years ago. 
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Crop scientist Wheeler Calhoun examines 
the density of meadowfoam plants growing 
on the Hyslop Farm near Corvallis. 

Meadowfoam 
to oil gears 
of industry 

-*' ' i"v!J- '■ * ■ ■■■.> 

A dainty wildflower may soon help 
grease the wheels of the industrialized 
world. 

Meadowfoam—a white-blossomed 
plant which grows wild in Oregon and 
California—produces a seed oil which 
can be chemically converted to wax 
esters comparable in quality to sperm 
whale oil. 

Why is a substitute needed? 

Whale oil is a unique substance with 
an ability to cling to metal surfaces of 
gears and bearings while withstanding 
wide temperature variations and high 
pressure. For those reasons, more than 
50 million pounds of sperm whale oil 
were imported into the U.S. annually 
until 1972 to be used in automotive 
transmission fluids, leather tanning 
substances, textile manufacturing 
lubricant, cosmetics, pharmaceuticals, 
watch lubricants and many other 
products and processes. 

But the sperm whale was declared an 
endangered species by the U.S. 
Department of the Interior on December 
1, 1971. Hunting the mammals in U.S. 
waters was halted, as was importation of 
sperm whale products. Realizing the ban 
was coming, users of the oil had 
stockpiled reserves prior to the ban, but 
those stockpiles will be depleted by 
1977. 

sra 

In an effort to find a comparable 
substitute for the sperm whale oil, users 
turned to agriculture for an answer, and 
the USDA's Northern Regional Research 
Laboratory at Peoria, Illinois, identified 
two possible substitutes—meadowfoam 
(Limnanthes species) and jojoba 
(Simmondsia Chinensis). 

Since meadowfoam is a native of 
Oregon, agronomists at OSU were 
granted funds by the USDA's 
Agricultural Research Service to study 
the plants. 

Jojoba, a native of California, Arizona 
and Mexico, is a shrub which produces 
a nut containing liquid wax esters 
similar to sperm whale oil. Unfortunately, 
no close relatives of the plant exist to 
cross breed for variety improvement and 
It takes five years for cultivated plants to 
start producing seed. But work on both 
plants is ongoing and experts feel there 
is room in the international marketplace 
for both whale oil replacements. 

At OSU, agronomist Wheeler Calhoun 
has spearheaded the meadowfoam 
research. 

"We've made significant progress in 
making plant selections with improved 
seed retention and upright growth habits 
in meadowfoam," Calhoun said. "Right 
now we know we can produce 1,000 
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pounds of seed per acre—which will 
yield about 250 pounds of oil per acre— 
and we think that by conducting more 
breeding research, we can double that 
amount." 

Calhoun says harvest price for the 
oil will determine whether farmers will 
grow the crop. Prices for the sperm 
whale oil have fluctuated between 
40 cents and $2 per pound. There are 
no processing facilities yet to 
accommodate oil extraction and 
conversion processing of meadowfoam 
oil although one Willamette Valley firm 
is investigating such an operation. 

"It's a gamble and it's hard to 
convince everyone that it's necessary to 
utilize these renewable resources," 
Calhoun said. 

A commercial variety of meadowfoam 
was released this fall and Calhoun 
estimates that the first commercial crop 
of meadowfoam could be planted in the 
fall of 1976. In the meantime, more 
breeding and improvement work will 
continue, with special emphasis on 
eliminating seed dormancy, one of the 
major problems of meadowfoam. 

If seeds are planted in a moist soil 
and the temperature rises above 
60 degrees, a secondary dormancy can 
occur and only one to five percent of 
the seeds will germinate, Calhoun said. 

Scientists have been fortunate with 
meadowfoam, however, because eight 
species of the plant exist, thus providing 
a greater diversity of plant 
characteristics for breeding improved 
varieties. 

Luckily, one of the meadowfoam 
species does not go into a secondary 
dormancy readily, and OSU agronomists 
are conducting cross-breeding this year 
and hope to release a second variety 
less prone to secondary dormancy at 
some point in the future. 

"We don't have all the answers yet, 
and research with breeding, requires a 
full time effort, but the potential for 
meadowfoam is very good," Calhoun 
said. 

The new crop offers a particularly 
good alternative to some grass seed 
growers in the Willamette Valley. 
Because the plant has an October to 
June growing season, a second crop 
such as bush beans or sweet com could 
be grown on the land the same year. 
Planting and harvesting can be done 
with small grain equipment. 

Meadowfoam may become a whale of 
an industry for Oregon. 

M     *' 

Above: Yesterday, today and tomorrow. With 
large fir trees shading the scene and wheat 
plants forming a backdrop, meadowtoam 
test plots grow thick and last. Scientists ad- 
mit meadowfoam production will never really 
rival Oregon's lumber and wheat industries, 
but the future does look bright for the new 
crop. Left: Meadowfoam seeds produce oil 
which can be chemically converted into wax 
esters comparable in quality to sperm whale 
oil. Researchers hope to develop plants 
yielding twice as many seeds per acre. 
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Nitrogen-fixing 
pioneer helping 
scientists grow 

trees better 

An old mountain pioneer is helping 
OSU soil scientists learn more about 
growing trees. 

The pioneer is snowbrush—a bushy 
plant known as a pioneer species 
because it is one of the first plants to 
grow back after a forest has been 
burned during a wildfire or logged 
with the left-over slash burned. Although 
some may consider snowbrush 
(technically called Ceanothus velutinus) 
a nuisance weed, a 10-year study by 
Experiment Station scientists Chester 
Youngberg and Arthur Mollum has 
shown snowbrush is a valuable part of 
forest ecology. 

The reason? Nitrogen. 
Nitrogen is the most abundant element 

in the atmosphere, accounting for about 
80 percent of the air we breathe. Certain 
plants have the ability to take nitrogen 
from the atmosphere and produce 
protein through a conversion process 
known as fixation. Farm crops such as 
alfalfa, soybeans and clover have been 
used as rotation crops since the early 
days of Greece, Rome and China 
because they add valuable nitrogen to 
the soil. Although man didn't find out 
exactly what these rotation crops did to 
leave the soil better than they found it 
until 1888, the process of nitrogen 
fixation has continued to be an important 
factor in growing food crops for man 
and animals. 

New emphasis on nitrogen fixation 
has come about in recent years because 
of increased population and energy 
demands worldwide. Scientists in many 
areas are learning more about natural 
nitrogen fixation because man can 
produce nitrogen through a special 
conversion process, but the process is 
expensive both economically and 
environmentally. By learning to utilize 
natural nitrogen, man can decrease the 
expense of building fertilizer factories 
and reduce the need for fossil fuels to 
make the fertilizer and transport it. 

Youngberg and Wollum knew 
snowbrush fixed nitrogen in much the 
same way as alfalfa, clover, soybeans 
and other legumes. They knew nitrogen 
helped fertilize young coniferous trees 
and that protein produced in the plants 
as a result of nitrogen fixation helped 
feed wild animals like deer and elk. They 
also knew the plant was intolerant of 
shade and dropped out of the forest 
community when conifers, such as pine 
and fir grew tall enough to form a shade 
canopy over the forest floor and 
dominate the area. The question facing 
Youngberg and Wollum in their 10-year 
study was whether snowbrush added 
enough nitrogen to make a significant 
difference in conifer growth. 
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Snowbrush is a patient plant. The 
seed will remain viable for as long as 
500 years waiting for the right set of 
environmental conditions to spark it into 
action. Said Youngberg, "Snowbrush 
needs the heat of a fire and the cold of a 
winter snow cover to germinate." 

The right conditions for the OSU study 
came in 1962. Two sites were chosen— 
a ponderosa pine forest east of the 
Cascade Range where a stand of 
35-year-old trees had been burned by a 
wildfire in the summer of 1962, and a 
450-year-old Douglas fir and western 
hemlock forest west of the Cascade 
crest which was logged and slash 
burned in the fall of the same year. 

Throughout the study the scientists 
measured the nitrogen content of the 
soil, the actual mass of the snowbrush 
plant and the rate of nodulation of the 
plants. (Nodules are small nitrogen- 
producing factories about the size of a 
pea which are attached to plant roots.) 
During the first two years, the snowbrush 
plants developed slowly, which is typical. 
However, a striking difference appeared 
in the nodulation rate in the two 
locations. While more than 80 percent 
of the snowbrush seedlings were 
nodulated the first year on the pine site, 
it was not until the third year the 
snowbrush on the fir site became 
nodulated. The scientists attributed the 
slower rate of nodulation in the fir forest 

to the lower levels of calcium in the soil 
supporting the old growth trees which 
had previously grown on the land. By 
the third year, the calcium-rich 
snowbrush litter concentrated calcium in 
the surface soil, promoting nodulation. 

By the fourth year, the snowbrush on 
the pine site seemed to be producing a 
greater actual mass and the surrounding 
soil had a higher nodulation level than 
the fir site. However, that phenomenon 
did not last. As the pine forest stand 
developed, some of the snowbrush 
seedlings were shaded out and died, 
and insufficient moisture killed more 
plants. By the end of the 10-year period, 
the scientists found the size of the 
snowbrush plants and the nitrogen levels 
of the fir forest were actually greater 
than the pine forest, in spite of the lower 
rate of initial nodulation on the fir site. 

"The higher rate of nitrogen increase 
on the fir site is probably due to more 
favorable moisture and temperature 
conditions," Youngberg said. Soil 
temperature in the pumice soils at the 
pine site was below optimum 
temperature for fixation during 80 
percent of the growing season, the 
scientists noted. 

Actual increase in the fir forest 
nitrogen level attributed to snowbrush 
amounted to 1,030 pounds per acre, 
while net increase from snowbrush 
nitrogen on the pine site amounted to 
725 pounds per acre. 

From these findings, the scientists 
concluded that chemical spraying of 
snowbrush with a herbicide to kill it 
back and give young conifer seedlings 
more growing room between the 
seventh and tenth years would be very 
beneficial. During those years, 
snowbrush and young conifers actually 
compete for moisture. 

"And since snowbrush sprouts again 
several years after spraying, it is highly 
probable it could add even more 
nitrogen benefits to young trees before 
it is shaded out by the closing tree 
canopy," Youngberg said. 

"Studies have shown nitrogen is the 
one nutrient young Douglas fir trees 
respond to for extra growth, and with 
new forest management practices which 
depend on shorter rotations, natural 
nitrogen is important. Snowbrush can 
help supply needed soil replenishment, 
and recent critical energy and fertilizer 
shortages have reemphasized the 
importance of using natural systems 
where possible," he said. 

Data will be collected on snowbrush 
and other species of the genus 
Ceanothus which also fix nitrogen in the 
forest for five more years. During that 
time, the OSU soil scientists hope the 
old mountain pioneer will continue to 
supply them with more information on 
how to grow trees. 

Snowbrush plants quickly cover the lorest floor lollowing a burn. The nitrogen-fixing plants will help the torest grow again. 
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Center of interest 

Medford Station keeps 
many crops blooming 
in Rogue River Valley 

Above: Young pears glisten after being 
misted in an Experiment Station orchard 
near Medtord. Right: Station superintendent 
Porter Lombard checks the mist system re- 
cording device. Cooling orchards with mist 
drops temperatures and delays blooming 
until the danger of frost has passed. 

The rich Rogue River Valley of Southern Oregon is 
famous for its crops. Pears, peaches, apples, cherries, 
grapes, cereal grains, forage crops, seed for flowers, grasses 
and vegetables as well as a wide variety of vegetable crops 
paint a diverse and bountiful picture of agriculture in the 
southern part of the state. 

Using science to help grow better crops in the Rogue 
Valley has been the mission of the Southern Oregon 
Agricultural Experiment Station since 1911 when the 
Oregon Legislature first established a station on 45 acres 
of land near Talent. Then, as now, the biggest crop was 
pears, and Professor Frank Reimer pioneered pear research 
with tests on fireblight control, pear rootstocks and pear 
breeding. 

Through the years, pear research has continued. But 
as the crops of the Rogue River Valley became more 
numerous, the need to do research on agricultural problems 
grew, too. In 1958, a new station west of Medford on Hanley 
Road was dedicated, replacing the Talent Station. Known 
as the Hanley Experiment Station, the new site had rich, 
sandy loam where many types of fruit, vegetables and field 
crops could be tested. One other site—the Medford Station 
—was retained when the new station was built because its 
heavy clay soil was similar to much of the soil of the local 
pear orchards. Pears are the only crop tested on the 
Medford Station. 

Today, three scientists working with several technicians, 
aides and farm helpers carry on a wide range of research 
aimed at improving the horticultural and field crops of 
Southern Oregon while eliminating the pests which cause 
problems for commercial grower and backyard gardener 
alike. 

Porter Lombard, station superintendent, coordinates the 
horticultural research. Pears take first priority because of the 
large pear industry which turns to the station for answers. 
Top on the list of both industry and station concerns is how 
to escape damage to pear bloom from spring frost. John 
Strang, graduate assistant, is developing frost injury 
information at the station to aid the pear growers in 
determining when to protect the crop. Cooling of orchards 
by misting to drop temperatures is being evaluated as one 
way of delaying the blooms until frost danger has passed 
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and chemical treatments applied the previous fall are being 
tested by station scientists to determine whether they are 
effective for bloom delays. 

Other aspects of pear production are also being 
investigated. High density hedgerow planting is being tested 
which could change orchard management and make 
mechanical harvesting possible. New rootstocks are tested 
for disease resistance, cropping efficiency and dwarfing, 
mechanical pruning is evaluated and new systems of 
irrigation and sprinkling are being explored. Post harvest 
problems are studied in a cooperative program between 
branch station and campus scientists, and variety testing 
is continuous. More than 300 pear varieties and several 
thousand hybrids have been evaluated during the last 
five years. 

Pears are certainly not the only fruit which receives 
evaluation at the Southern Oregon Station, nor are pear 
growers the only audience served. Fruit trials are conducted 
to determine what varieties of peaches, apples, cherries, 
grapes and strawberries will grow best in the Rogue Valley, 
and results are published and made available to all. 

Vegetables, too, are important to the economy of 
Southern Oregon because the hot but short growing season 
allows crops to mature quickly. Agronomist John Yungen 
leads research on agronomic crops and vegetables which 
include seed crops such as onions, carrots, turf and 
lawn grasses, major cereal crops, forage crops like alfalfa 
and vegetables like onions, tomatoes and corn. In addition, 
new crops like soybeans and flower seeds that might offer 
new possibilities for commercial production are tested. 

An increasing amount of research is being directed to 
problems of the home gardener, the fresh market truck crops 
producer and the part-time farmer. Energy conservation 
measures in the form of minimum tillage and double cropping 
procedures are being investigated, along with new ways to 
harvest crops earlier and easier. 

And where there are fruits and vegetables, there also are 
insects. These creatures fall within the domain of 
entomologist Peter Westigard who is working with his staff 
on ways to manage pests so they are not injurious to crops. 

"While the continual use of insecticide is needed to 
assure crop protection and the production of high quality 
fruit, modifications in the total program are needed to 
reduce the negative side effects of insecticide use," 
Westigard said. 

A large portion of the research effort is spent testing 
chemicals for their selectivity on certain pests, or finding the 
proper timing schedules and application amounts that will 
eliminate the pests without eliminating beneficial insects 
and predators. Alternative methods of control are studied 
including use of pest resistant rootstocks in pears and 
control by natural predators. Modifications in cultural 
practices can sometimes eliminate pests, too. 

From pears to produce and pests, the Southern Oregon 
Experiment Station has bsen growing to meet the challenges 
of agriculture in the Rogue River Valley since 1911, and it 
will continue to grow to accept the challenges of the future. 

Above: The seed industry is big and on the 
increase in Southern Oregon. Here, a carrot 
plant grown for seed awaits pollination. 
Right: Experiment Station agronomist John 
Yungen works with young plants in the 
greenhouse. Yungen leads research on 
agronomic, seed and vegetable crops at the 
Station. ■ w ■■** 
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'Star gazing' 
chicks reveal 
new insights 

Gazing at the stars may be an accept- 
able pastime for humans, but it's not a 
desirable quality in chickens. 

"Star gazers" are chicks with a 
genetic disorder more properly labeled 
congenital loco. They cannot control the 
muscles in their necks or maintain their 
balance. This lack of control—or ataxia 
—results in the birds being unable to 
locate their food and water or maintain 
an upright position. 
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About half the chicks with congenital 
loco die within days after hatching. The 
rest learn to adjust to their topsy-turvy 
world, but never recover from the dis- 
order itself. 

OSU poultry scientist Paul Bernier, 
who is investigating congenital loco, 
said the problem is not isolated to chick- 
ens, but also may be present in other 
animals, including man. 

Screw neck in mink, the pallid fur 
color in mice and perhaps even schizo- 
phrenia in humans may have some con- 
nection with star gazing because all in- 
volve a defect of the inner ear which 
may be related to a genetic inability to 
utilize trace elements in the diet effi- 
ciently. 

The link between star gazing and 
other disorders was based on informa- 
tion first obtained in pallid mice. Work 
conducted at the University of California 
at Davis showed a manganese defi- 
ciency in the diet of mice affected the 
inner ear and had some relationship 
with an inability to utilize a usually ade- 
quate amount of manganese. 

Poultry scientist Paul Bernier inspects newly 
hatched chick for signs ot congenital loco. 

Bernier started the star gazer study by 
selecting the animals for a higher inci- 
dence. Recently he compared the inner 
ears of the sick chicks and normal 
chicks and noted that while the normal 
chicks have a pigmentation associated 
with the inner ear, sick chicks have a 
restricted pigmentation. 

"The star gazing disorder seems to be 
caused by faulty crystals, which are part 
of the structures of the inner ear," Ber- 
nier said. "These crystals are deposited 
on the gelatinous structures laid over 
cilia—or small hairs—which normally 
transmit the balancing information to the 
brain. The weight of the crystals influ- 
ences the chick's sense of balance and 
brings about involuntary body move- 
ments." 

Scientists had earlier learned that the 
dark pigmentation is associated with 
manganese, a trace element in all ani- 
mal diets and found throughout the 
bodies of chickens. Bernier reasoned if 
manganese were added to the diets of 
the star gazers, the problem might be 
eliminated. 

To test his theory, Bernier conducted 
feeding trials with hens known to pro- 
duce star gazing chicks. He increased 
the amount of manganese from a normal 
30 parts per million to a high of 6,000 
parts per million. But the 10-week test 
showed that huge manganese supple- 
ments did not make any difference to 
the star gazers. Although normal birds 
utilized the high levels of manganese 
more efficiently, the sick chicks did not 
show any substantial improvement. 

"We know the problem is genetic and 
still linked to pigmentation. Now we 
must turn to the genetic pool again to 
find out more about the disorder," Ber- 
nier said. 

Poultry breeders and hatcherymen 
see very few chicks with congenital loco 
in their flocks. But the disorder still mer- 
its study because of its occasional oc- 
currence and its potential aid in solving 
the mysteries of similar disorders in 
other animals. 

Lawrence C. Erway, associate profes- 
sor of biological science at the Univer- 
sity of Cincinnati, consulted with Bernier 
on the congenital loco study. Erway said 
pigment genes have known, or prob- 
able, congenital effects on the otolith 
structures of seven species, including 
man. 

More knowledge about each species' 
disorder increases the possibility of 
finding the answer to them all. 

Without research, hope is still as far 
away as the most distant star. 



The soybean's 
energy tool 

may open up 
new resource 

The energy crisis has hit the plant 
world. 

Dwindling reserves of petroleum on 
earth mean less nitrogen fertilizer will be 
manufactured and transported in the 
future. Less nitrogen fertilizer means 
fewer productive crops, and that's bad 
news for a world with rapidly expanding 
human populations. 

But nitrogen is not the problem. 
Nearly 80 percent of the air we breathe 
is made up of nitrogen. The problem is 
converting nitrogen into the fertilizer 
which helps crop plants make amino 
acids and proteins in peas, beans, 
cereal grains and animal feeds. 

Luckily for man, some of the nitrogen 
used for plant growth comes not from 
man-made fertilizers, but from plants 
themselves through a process called 
biological nitrogen fixation. 

One of the most important nitrogen- 
fixing crop plants is the soybean. In this 
plant, nitrogen fixation occurs in special- 
ized tumor-like structures called nodules 
which are enlarged roots resulted from 
a special kind of bacteria. About 25 
percent of the nodule tissue is occupied 
by bacteriods which contain nitrogenase, 
an enzyme that fixes gaseous nitrogen 
from the air to ammonia. The ammonia 
further combines organic acids in the 
plants to amino acids and amino acids 
to proteins. This fixation needs a lot of 
biological energy which is called adeno- 
sine triphosphate, or ATP for short. 

How this ATP controls the nitrogen- 
fixing process in soybeans is the new 
information observed by Oregon Agri- 
cultural Experiment Station seed pathol- 
ogist Te May Ching and plant physiolo- 
gist Harold J. Evans. 

After being inoculated with nodule- 
forming bacteria, soybeans were grown 
in greenhouse containers at OSU for 28 
days with 16 hours of daylight each day. 
Half the plants were then covered with 
four layers of black cloth and the other 
half were left under the original condi- 
tions. 

The dark treatments were imposed for 
various lengths of time, then nodules 
were removed from both the light and 
dark-grown plants, and extracts were 
made. The quantity of ATP in the ex- 
tracts was analyzed by an enzyme from 
firefly tails. 

Results of the dark stress showed big 
reductions in the amount of ATP in the 
plant nodules. A one-day dark treatment 
resulted in reductions of 50 percent of 
the nitrogen fixing activity, 60 percent of 
the sugar content and 70 percent of the 
ATP content in the nodules. When 
longer periods—up to five days—of 
darkness were imposed, more gradual 
decreases were observed. 

From the experimental data, Ching 
and Evans concluded that dark treat- 
ment of soybean plants limits photosyn- 
thesis which in turn reduces the supply 
of sugar in the nodules. The reduced 

sugar results in less ATP which limits 
nitrogen fixation. 

The new information provides a tool in 
searching for more efficient nodules of 
specific soybean varieties and bacteria 
strain combinations which would lead to 
development of a soybean variety suited 
to Oregon's climate. 

Soybeans offer the advantages of 
self-fertilization and wide usage and 
growers have been interested in the 
crop but no variety had been developed 
for Oregon's short and cool growing 
season. 

Agronomist Wheeler Calhoun, working 
with Ching, may have changed that pic- 
ture, however. New varieties are being 
tested which could be grown commer- 
cially in Oregon, and Calhoun hopes to 
have a variety ready for release soon. 

And in a world faced with crisis, soy- 
beans may provide the needed fix. 

Seed physiologist Te May Ching checks the 
specialized piece of equipment used to 
measure the amount of ATP in soybean 
nodules. 
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Cattle winter on beefed-up grass straw 
Left-over grass straw—can it be used 

to combat the high cost of wintering 
cattle? 

Millions of tons of unused straw are 
piling up in Oregon and California as 
well as in Holland, England, Denmark 
and other countries. Meanwhile, cattle 
producers are faced with increasing 
costs for wintering their animals. But a 
solution to both problems may have 
been found, at least in part, because of 
research conducted at the Eastern 
Oregon Agricultural Research Center at 
Union. 

Animal scientists Ralph Phillips and 
Martin Vavra have wintered cattle on 
grass straw for the last three years. The 
results look promising. 

"Our conclusion is that certain types 
of straw can be fed with an energy and 
protein supplement to wintering cows 
with no ill effects," Phillips said. 

Oregon State University scientists in 
many disciplines have investigated grass 
straw feeding since 1965. Feeding trials 
have been conducted with calves, 
lambs, steers, horses, dairy cattle and 
cows, and although most of the results 
looked promising, the economics of the 
cattle industry did not favor straw 
feeding. Hay was reasonably priced and 
maintained the cattle well during winter 
months. 

The economics of the last several 
years have changed that picture. Cattle 
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ranchers now are looking for ways to 
lower the costs of wintering animals 
because of high costs for labor and 
supplies which have driven up hay costs 
dramatically. 

What's the cost advantage of feeding 
grass straws? 

Phillips and Vavra found during the 
third year of their study that feeding 
costs for a pregnant cow consuming 
17.6 pounds of hard fescue straw per 
day plus 4.7 pounds of alfalfa-grass hay 
per day averaged 25.5 cents. 

"Cows of similar condition and size 
would require about 20 pounds of good 
quality alfalfa-grass hay for wintering 
which would make the cost of wintering 
about 50 cents per day," Phillips said. 

However, digestibility data showed 
that hard fescue was not the best straw 
to feed the animals. Best digestibility in 
grass straws was found with Merion 
bluegrass, which would cost about 34 
cents per day over the winter months. 

"We had no impaction problems with 
the Merion bluegrass and the cows 
gained 0.18 pound per day. Cows fed 
hard fescue straw lost 0.37 pound per 
day, and during the three years of the 
study, four cows died from Impaction 
with hard fescue straw," Phillips said. 

Studies conducted at the Union 
station showed that the rate of passage 
slows down after 45 days of feeding 

hard fescue straw. Work will continue to 
determine the reason for the impaction 
problem. 

Cows also seemed to prefer bluegrass 
straw to hard fescue straw. In both the 
1973 and 1974 feeding trials, cows 
consumed more bluegrass straw than 
fescue straw, a fact which Phillips 
attributed to the increased protein 
content of the bluegrass straw. 

The scientists agree that the time Is 
right for ranchers to start feeding their 
cattle grass straw. The only major 
caution is to check the crude protein 
values of the straw. 

Crude protein values vary widely 
because of farming practices such as 
cutting time, irrigation rate and 
fertilization. Protein rates can vary 
between a low of 2.5 percent to a high 
of 9 percent depending on cultural 
practices. 

"Because of this extreme variation, the 
nutrient quality of the straw to be fed 
should be determined before the winter 
feed program is established," Phillips 
said. 

Studies to determine how grass seed 
growers and cattle ranchers can 
continue to derive mutual benefits will 
go on. Farming practices might be 
varied slightly to provide a more protein- 
rich straw for animal feeds. 

And to cattle ranchers, those left- 
overs are sounding better all the time. 



work in progress 

Disease of peas 
no longer climbs 

Disaster in the multi-million dollar 
Northwest pea seed industry may be 
averted by the coordinated action 
presently underway between government 
researchers and seed industry 
personnel. 

Ninety-five percent of the pea seed 
produced in the U.S. is grown in the 
Pacific Northwest and used for planting 
fields of processing (canning and 
freezing) peas. In 1969, a new virus 
showed up in a Washington pea field 
which could have made the seed 
unmarketable. Pea seedborne mosaic 
virus is the first virus found in the U.S. 
to be transmitted through seeds of peas. 
In mild forms, it merely stunted the 
development of plants, but in severe 
cases, the disease left plants badly 
dwarfed and incapable of producing 
seed. 

"We learned that mildly affected plants 
were really more dangerous than 
severely damaged plants because the 
virus is mainly transmitted from one 
generation to the next," said Richard 
Hampton, USDA Agricultural Research 
Service plant pathologist who has 
investigated the problem as a member 
of the OSU Department of Botany and 
Plant Pathology. 

An international scope of the problem 
became apparent when it was learned 

that two other countries—Japan and 
Czechoslovakia—had identified similar 
viruses prior to 1970. The Netherlands 
reported a similar virus in 1970 and pea 
seedborne mosaic virus was discovered 
in Canada in 1974. 

"Indifference on the part of research 
scientists or industry could have caused 
an embargo by other countries against 
pea seed produced in the U.S.," 
Hampton said. "But with cooperative 
efforts on the part of both research and 
industry personnel, the virus will hope- 
fully be stopped before infected seed 
becomes established in commercial 
trade." 

Only two outbreaks of the virus have 
occurred in the Northwest, one in 1969 
and another in 1974. In both cases, 
virus-infected seedlots were detected 
and destroyed before the virus became 
generally distributed. 

"Without highly trained and 
conscientious industry and concerned 
research personnel working together on 
this disease problem, control would be 
impossible," said Hampton. "Nine aphid 
species are capable of spreading the 
virus in the field, which results in a great 
potential for virus spread. With 
concentrated effort, we hope to facilitate 
long-range control." 

To continue this coordinated effort 
and further acquaint industry and 
regulatory personnel with the detection 
of pea seedborne mosaic virus in pea 
seeds and field plantings, workshops 
were held in Corvallis and Twin Falls, 
Idaho in May and June. 

Research on this disease will continue 
at OSU and Washington State University. 
Samples of the viruses from the U.S., 
Japan, Czechoslovakia, The Netherlands 
and Canada have been assembled 
under carefully guarded conditions, and 
researchers will continue to study the 
viruses, hoping to develop new 
information on how the virus is spread 
and how to control it. 

Meanwhile, the Northwest pea seed 
industry is going strong. 

Garlic industry 
gets stronger 
after treatment 

A simple soil prescription has 
corrected a major problem for garlic 
growers—soft garlic. 

Garlic without hard cloves had been 
a problem on most of the 200 to 300 
acres of early garlic grown in the 
Willamette Valley until preliminary 
examinations in 1972 indicated that soil 
acidity was the dominant problem 
affecting garlic softness. 

"The total acreage might have 
dropped without this information," said 
T. L Jackson, OSU soil scientist who 
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conducted the research. "Instead, the 
acreage planted in the fall of 1973 
expanded to about 600-650 acres." 

The experiment was established in 
the summer of 1973 on the Wayne 
Chambers farm In the Dever-Conner 
area of Linn County to evaluate the 
effect of lime and different fertilizer 
treatments on the soft garlic. Five tons 
of lime per acre were added for the lime 
treatment to help neutralize the soil 
acidity from a very acid 5.2 on the pH 
scale to a more neutral 6.0. 

"This treatment essentially eliminated 
the problem of low solids, or softness, 
with the California Early variety which 
has been the most susceptible variety 
to garlic softness," Jackson said. 

Nitrogen had also been suspected of 
having some effect on the garlic softness 
problem, especially when combined 
with acidic soils. A secondary study 
conducted with high nitrogen levels on 
soil with different rates of lime showed 
that even high nitrogen rates would not 
contribute to the garlic problem when 
soils were well limed. However, these 
high rates of nitrogen accentuated the 
problem on plots with a lower pH. 

Following the 1973 experiment, a 
program was initiated to evaluate soil 
acidity of each garlic field, along with a 
sample of garlic grown on each field. 
Soil samples were sent to the soil testing 
laboratory at OSU where they were 
analyzed for soil acidity. A soil analysis 
plus the evaluation of the sample of 
garlic was then returned to the farmers 
along with a letter from Jackson 
explaining the study results. With the 
help of the soil analysis, the farmers 
could easily determine how much lime 

to apply to their soils to correct any 
acidity problem. 

The quality of the 1974 garlic crop 
was good, despite a severe January 
freeze which greatly reduced stands in 
some fields. 

"Before 1973, the returns on a good 
field of garlic were about $1,000 per 
acre," said Jackson. "However, in 1974, 
returns from a good field were about 
$1,200 per acre." 

Despite the increase, several garlic 
growers did not plant the seed garlic 
for the 1975 crop year. Those growers 
said high costs for hand labor and low 
profits were to blame. Some of those 
growers have already contracted to grow 
garlic for 1976, however. 

What can those growers who stayed 
with the garlic crops expect this year? 
According to Jackson, a very good year 
with no winter damage, better quality 
garlic and a better price. Gross returns 
should reach $1,400 to $1,500 on 
several of the better fields this year. 

And for the garlic industry, that's a 
healthy picture. 

Wanted: kiss 
of death for 
one mistletoe 

Pine and mistletoe—two plants which 
inevitably summon up thoughts of happy 
holiday seasons—bring no pleasant 
thoughts to Oregon foresters. 

Western dwarf mistletoe—which is a 
cousin of the mistletoe which is used at 
Christmas—has severely damaged 
about one-fifth of the ponderosa pine 
trees on the eastern slope of the 
Cascade Mountains. 

"Mistletoe distinctively stunts growth 
of trees rather than killing them, so as 
trees grow older, they are less 
productive than their size would 
indicate," said Lewis Roth, OSU 
botanist who has been investigating the 
problem. 

Dilemmas confront the forester who 
must decide what to do about the 
mistletoe-infested trees. Ouestions such 
as whether the trees can be nurtured to 
harvest size without suffering serious 
economic loss of growth, whether the 
trees should be treated to control the 
mistletoe by weeding out the most 
diseased and surplus trees or whether 
the stand should be destroyed and 
replaced confront the forest manager. 

Roth's studies indicate that the rate 
of mistletoe increase will be slower than 
before in trees left after treatment. 
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"The data we collected show a 
marked reduction in susceptibility to 
dwarf mistletoe as young pines increase 
in age from three to 40 years," Roth said. 

"Trees older than 50 years have 
increased resistance to dwarf mistletoe 
which should be borne in mind when 
identifying stands to be treated for 
mistletoe control." 

Roth said many years ago mistletoe 
was less of a problem in pine forests 
because fire periodically swept through 
forests, pruning back infected branches 
and killing the brushy, flammable, 
infected trees. Fire thinned the stands 
limiting competition of trees in forests. 
Today, however, fire control and thick 
reforestation have lead to dense stands 
of pine saplings which poorly fight off 
the parasitic mistletoe. 

The herbicide 2-4D is effective in 
killing mistletoe shoots but does not 
eliminate mistletoe growing inside the 
branches. Roth hopes that cross 
breeding among rare resistant trees will 
eventually yield pines which can resist 
mistletoe attack. 

But for now, the two plants are 
coexisting on a not-so-peaceful basis. 

You can touch 
slugs—they're 
freeze dried 

Looking for a new hobby? Try 
collecting slugs. 

OSU entomologist Hamblin Crowell 
who investigates mollusk control for the 
Agricultural Experiment Station has 

perfected a method of freeze drying 
slugs for display purposes. He said the 
new technique makes the slugs more 
pleasant to handle, more attractive to 
look at and easier to store and display 
than the traditional method of preserving 
slugs in jars of alcohol or formaldehyde. 

What's involved in freeze drying a 
slug? 

First the slug must be killed by 
drowning it overnight in a jar of water. 
Crowell said for best results, the jar 
should be air tight and placed on its 
side so the slug can remain in a natural, 
extended position. 

The next step is to freeze the slug 
on a tray. Any freezer which will keep 
ice cream hard is suitable for freezing 
slugs, but the slug should be placed on 
a tray which can be taken from the 
freezer and immediately placed into a 
freeze drying machine. Crowell said he 
uses a Teflon-coated pie pan. Freezing 
takes only a few hours, so specimens 
which will be left in the freezer for more 
than a day should be covered to prevent 
dehydration or "freezer burn." 

Freeze drying is the third step, and 
requires a special machine known as a 
lyophilizer. Instructions for operation of 
the freeze-drier come with the 
equipment, but the most important thing 
to remember, Crowell said, is not to 
allow even a trace of thawing in the 
slug. Freeze drying takes a day or two 
depending on the machine. 

After the slug has been freeze dried, 
it will have a faded or dusty appearance 
resulting from the freeze-dried mucus 
on the surface of its body. Crowell said 
a camel's-hair brush can be used to 
remove most of the dried mucus. 

The last step before mounting the 
slug is to coat it with a material which 
will bring out the natural pigmentation. 

"A high gloss material such as shellac, 
lacquer or plastic solution is best 
because it leaves the animal shining as 
if it were moist with natural mucus," 
Crowell said. 

The dried slug can then be pinned like 
an insect and mounted in a box or case 
which will protect if from museum pests. 

How large a collection could the avid 
slug enthusiast hope to accumulate? 

Crowell said that about 40 species of 
slugs are now recognized from the 48 
states, 11 of which are long-time 
introductions from Europe or other 
areas. 

Not at all slimy, the treeze-dried slugs 
mounted in Hamblin Crowell's display box 
are easily stored, pleasant to handle and 
attractive to look at. 



Bees 
(Continued from page 9) 

The rates: For cherries, $10 a colony for about a month. 
For onions: $6 for about a month. The price range varies 
with the difficulty of the crop's pollination requirement. 

In most cases, beekeepers must decide whether their 
bees will be used to make honey on a commercial basis or 
be used to pollinate crops since pollinating chores keep 
honey production down. 

One way to get more use out of the busy honey bee is 
to put a false queen bee to work. The queen bee—which 
sells for about $5 each—is vital to beekeeping because 
she maintains the social order of the hive, which includes 
foraging behavior. 

The queen bee's power stems from chemicals she 
exudes, a blend of at least 30 substances, primarily fatty 
acids. Two active fractions of the queen's blend of 
substances account for about 90 percent of the pheromone 
activity. 

Since 1954, when the major fatty acid was identified in 
the honey bee queen "Queen Substance" has been 
synthesized by several companies, paving the way for a 
substitute queen. 

The problem, however, was how to release the substance 
in a controlled way. A polyvinyl chloride resin, similar to that 
used on pet collars, was the answer. 

Burgett takes a bit of beeswax and combines it with 
resin and the queen's pheromone in varying strengths. The 
false queen is installed in a hive as a substitute for a real 
queen bee. 

In the laboratory, the false queen bee idea works—at 
least for a few weeks. The bees swarm over the false queen, 
which resembles a pencil eraser, in much the same way that 
they constantly touch the real queen, the relentless egg 
layer of the hive. 

"We have a simple test to tell if the false queen is 
working," said Burgett. "If the false queen is rejected, the 
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By using a substitute queen, bee hives can be placed in difficult 
terrain or where natural enemies of the bees make conventional 
pollination techniques impractical. 

bees ovaries develop and the workers start to lay sterile 
eggs and begin queen replacement behavior." 

If the false queen continues to fool the working bees in 
the field, Burgett foresees a small disposal "hive" built 
around a false queen and worker bees which could be used 
to pollinate crops in difficult terrain or where the enemies of 
the bee—pesticides, urbanization and non-agricultural land 
use—make conventional pollinating techniques impractical. 

The system has been tried on cranbsrries in New Jersey 
and on almonds in California but never beyond the 
experimental stage. 

Working with sweet cherries, gooseberries, parsley seed 
and cabbage seed, Burgett this year also is learning more 
about how the working ability of the honey bee, one of 
20,000 species of bees in the world, can better help Oregon 
crops. 

One way may be that of following a false lead—that of 
a 25-cent queen bee. 
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