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THE EDITOR'S NOTE 

"I think Til scream." an OSU 
colleague told me the other day, "if I 
hear one more member of a special 
interest group call for good science 
when what they really want is 
science that supports a certain 
position." 

My guess is my friend better 
warm up the old vocal cords. 

As the stakes in public issues go 
up, so does pressure put on scientists 
by people from diverse segments of 
society. Most of those people are 
simply standing up for what they 
think is right. 

My friend better warm up 
the old vocal cords. 

I'll bet even many of the Orego- 
nians who feel OSU scientists serve 
them best when they're independent, 
credible sources of information have 
different pictures in their minds of 
what credible research is. In this 
issue (page 24). we sample research- 
ers" thoughts on related topics such 
as bias, advocacy and the scientific 
method. 

Elsewhere, we look at the state's 
small, growing cranberry industry on 
the South Coast: important data 
coming from long-term soil research 
near Pendleton; a fungus that's 

challenging the state's potato grow- 
ers; and the struggles of bees that 
pollinate close to half a billion 
dollars worth of Oregon crops. 

Part of an editor's job is being a 
goalie, blocking mistakes before they 
show up on the printed page. You're 
never totally successful, in my 
experience. But it's especially em- 
barrassing when your own mistake 
slips through. In our last issue 1 made 
several in a single article about water 
quality in the Tualatin Basin. 

"On page 23 you misspelled 
Chehalem and Barrett," wrote Loyd 
O. Schaad of Portland. Mr. Schaad, 
who really does spell his name with 
one "L." should know. He was born 
on Parrett Mountain in 1916. 

Karl G. Anuta, president of the 
Northwest Environmental Defense 
Center in Portland, informed me that 
it was his organization, not the 
National Environmental Defense 
Council, that brought a Tualatin- 
related law suit against the Environ- 
mental Protection Agency, not the 
Oregon Department of Environmen- 
tal Quality, as I stated. The suit was 
for failure to comply with the Clean 
Water Act. 

To them, and you, I apologize. 
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UPDATE 

SOMETHING FISHY 
ON DAIRY FARMS 

From the standpoint of boost- 
ing protein in milk, dairy cows 
do better on fish meal, a waste 
byproduct of the fishing indus- 
try, than they do on conven- 
tional soybean meal diets, an 
OSU animal scientist has 
learned. 

And for the cow near the end 
of her lactation, fish meal im- 
proves the odds she'll get preg- 
nant and blossom into a full- 
blown milk producer. 

To OSU dairy scientist Diane 
Carroll, it's all good news. 

"First, Oregon has plenty of 
fish waste, and fish meal pro- 
vides a market for the waste. It 
helps cows and milk produc- 
tion, and it produces no off- 
flavor in milk. Fish meal is a 
high quality protein source the 
rumen can't break down." 

In the cow's stomach, the 
compartment called the rumen 
acts as a fermentation vat as 
bacteria convert fibrous hays 
and silage into good food for 
cows. But it's better that these 
bacteria leave the protein mostly 
intact as it moves out of the 
rumen into the intestine so the 
protein can be used by other 
parts of the cow's body. 

Fish meal has what animal 
nutritionists call "bypass pro- 
tein." It escapes bacteria break- 
down. And because it is high in 
lysine and methionine, the first 
two limiting amino acids for 
protein production, its protein 
is especially good for cows and 
milk. 

To compare fish meal with 
conventional cow rations, 
Carroll compared similar groups 
of Holstein dairy cows. One 
group was fed a diet with 3.5 
percent fish meal. Another 
group was fed a diet in which 
soybean meal made up that por- 
tion of the ration. In both cases, 
the rest of the cows' diets were 
a mix of alfalfa hay, corn silage, 
barley and soybean meal. 

The results, reported in the 
October issue of the Journal of 
Dairy Science, showed both 
groups of cows had similar in- 
take of feed, body weight and 
body condition. But the cows 
that ate fish meal had higher 
milk protein and produced more 
milk. 

Next, Carroll and her re- 
search assistants compared three 
groups of early-lactation cows 
fed a typical Oregon dairy ra- 
tion. These are cows that have 
just calved and begun to pro- 
duce milk. It's especially im- 
portant that they eat the right 
foods. 

One group's ration was 
supplemented with corn gluten 
meal, a byproduct of the corn 
syrup industry. The other three 
groups of cows' rations were 
each supplemented with a dif- 
ferent fish meal. 

These results showed no dif- 
ference in milk, milk fat or pro- 
tein production and no milk off- 
flavors from the fish. "So, when 
choosing between fish meal or 
corn gluten, the dairy farmer 
can pick the one that is the 
better buy," Carroll said. 

"When we conducted this 
study in 1993 there was no eco- 
nomic advantage to either 
supplement. But I know some 
farmers can buy local supplies 
of fish meal for $350 to $400 a 
ton. That's a bargain." 

Finally, there's the matter of 
fish meal improving the cow's 
odds of getting pregnant. 

Studies in Ireland and Israel 
showed cows getting rations 
supplemented with fish meal 
had better reproductive perfor- 
mance than cows getting con- 
ventional soybean oil meal 
supplements. 

"The fish-meal-fed cows 
maintained body weight and 
body condition score and fertil- 
ity while producing more milk 
and milk protein," Carroll said. 
"We can't ask for better than 
that." 

BUGGED MILK 
LASTS LONGER 

OSU microbiologists have 
applied for a patent on a bacte- 
rium they isolated that will ex- 
tend the shelf life of raw and 
pasteurized milk. 

It works because it inhibits 
the growth of undesirable bac- 
teria. 

It will extend the life of milk 
a week or two, especially im- 
portant where milk markets are 
far from each other. 

While the bacterium is con- 
sidered a boon, especially to 
developing countries, the OSU 
researchers aren't quite sure 
what they found. 

They named \lLactobacillus 
AS-1. The A is for Al-Zoreky; 
the S is for Sandine. Nageb Al- 
Zoreky and Bill Sandine iso- 
lated the organism. 

They know it most closely 
resembles      Lactobacillus 

confusus, so named because it 
is commonly confused with an- 
other bacterium, Leuconostoc 
citrovorum. 

Al-Zoreky picked out the 
bacterium when he was screen- 
ing more than two dozen types 
of bacteria to see which was 
best able to slow the bacteria 
that cause milk to spoil too soon. 

What he selected as best had 
been named Leuconostoc citro- 
vorum. Close examination 
showed it was named wrong. 

"We might have a brand new 
species or a modified one. We 
just don't know," Sandine said. 

Meanwhile, Lactobacillus 
AS-1 has been deposited in the 
American Type Culture Collec- 
tion in Rockville, Maryland, the 
official government depository. 
As soon as its patent is approved, 
it will be added to milk around 
the world to keep the milk fresh 
longer, predicted Sandine. 

BURNING COOLS IN 
GRASS SEED FIELDS 

There's still smoke. People 
still complain about it. 

But the number of acres 
burned in Oregon's grass seed 
industry is down considerably 
from historic highs as farmers 
find alternatives for dealing with 
straw and stubble. 

About 394,000 acres of grass 
seed were harvested in 1993. 
Almost 367,000 of those acres 
were in the Willamette Valley. 

The maximum number of 
acres that could be burned in the 
open in Oregon this year was 
120,000. That limit was set by 
legislation passed by the Oregon 
Legislature in 1991. The actual 
acreage burned in 1994 was 
81,508. In 1968, the highest 
year, farmers burned 315,000 
acres. 

Farmers are selling much of 
the straw instead of burning it. 
In 1993,300,000 tons were sold 
to Pacific Rim countries, most 
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An OSU researcher experiments with a vaccum sweeper, a device 
that collects residue left on grass seed fields after the seed is 
harvested and the straw is bailed. 

to Japan. The straw sold for 
$13.8 million, including about 
$9 million to Japan, according 
to OSU agricultural economist 
Stan Miles. 

Straw sold overseas is baled 
and compressed. According to 
Mark Mellbye, an Extension 
agent in Linn County who is 
secretary of the Agriculture Fi- 
ber Association, baling straw 
and removing it doesn't sani- 
tize fields the way burning does, 
and it requires more fuel, more 
agricultural chemicals, and 
more tillage and labor. 

Farmers worry that a disease 
called blind seed fungus will 
"take off as it did in the 1940s 
and cause major damage to the 
grass seed crop, say Mellbye 
and OSU crop scientist Bill 
Young. 

"So far," Young said, "the 
fungus just hasn't taken off in 
epidemic proportions." He cred- 
its better growing practices by 
farmers, new grass varieties and 
higher fertilizer applications. 

But "you can't get too com- 
placent or we may have another 
fungus outbreak," said Mellbye. 

Besides exporting it, some 
growers are composting straw. 
Others are selling it for chicken 
litter or cattle bedding. 

William Howarth, a soil mi- 
crobiologist with the U.S. De- 
partment of Agriculture who is 
stationed at OSU, is experiment- 

ing with "biological burning." 
That refers to composting by 
making windrows 12 to 15 feet 
high and about 15 feet long, 
turning the straw three to five 
times during the winter after it 
is wet. 

"Microorganisms will work 
on the straw and reduce the 
volume 80 to 90 percent," said 
Howarth."Complete composting 
will take five months, or less if 
you turn the windrows more 
often." 

Gardeners or plant nurseries 
can use the compost, Howarth 
said, but most growers spread it 
on their fields as fertilizer for 
the next grass seed crop. 

DOES COMPOUND 
HELP COLON DNA? 

OSU researchers are close to 
isolating a compound in yogurt 
that might work against the on- 
set of colon cancer. 

"That doesn't mean that eat- 
ing yogurt will necessarily pre- 
vent cancer. But we know yo- 
gurt contains some compounds 
that inhibit mutagens [sub- 
stances that cause mutations], 
which damage DNA," said Alan 
Bakalinsky, OSU food scien- 
tist. 

"Damage to DNA is an initi- 
ating event in cancer develop- 

ment. Some believe that if you 
can prevent initial damage, you 
can prevent cancer." 

Bakalinsky's strategy is to 
isolate and identify compounds 
in yogurt that have an 
antimutagenic effect, and to feed 
those to laboratory animals ex- 
posed to a carcinogen (a cancer- 
causing chemical). 

"We are getting closer to iso- 
lating one of these compounds 
from yogurt," Bakalinsky said. 
"Once we isolate it, we still 
have to produce enough to use 
in a laboratory animal feeding 
study." 

While the health benefits of 
yogurt have been praised for 
years, Bakalinsky and research 
colleagues in other states re- 
main cautious about yogurt as a 
cancer cure. 

"It could be that those who 
enjoy health benefits from yo- 
gurt are experiencing a stimula- 
tion of their immune system by 
the fermented milk product," 
Bakalinsky said. "This in itself 
could be an important compo- 
nent of the anti-cancer affect." 

Or it could be that bacteria 
used to make yogurt, Lactoba- 
cillus bulgarius and Strepto- 
coccus thermophilus, are di- 
rectly providing health benefits. 
"We are testing the 
antimutagenic compounds pro- 
duced by these bacteria to see if 
the compounds can prevent co- 
lon cancer in animals," 
Bakalinsky said. 

Other scientists are studying 
Lactobacillus acidophilus, a 
bacterium sometimes used to 
make yogurt. A few strains of 
the bacterium can survive pas- 
sage through the human intesti- 
nal tract and may colonize for a 
short time. 

"They reduce the activity of 
certain enzymes known to acti- 
vate cancer-causing chemicals," 
Bakalinsky said. "Because 
strains of this bacterium can gain 
a toehold, some researchers be- 
lieve they have an anti-cancer 
effect." 

PLASTIC HELPS 
FRUITS, VEGGIES 

Inside a freezer at OSU, 
Daryl Richardson picks up 
some broccoli stored for three 
weeks at 40 degrees Fahren- 
heit in a special kind of plastic 
wrap. Still green, fresh. 

A foot away, another pack of 
broccoli kept in plain, perfo- 
rated plastic is brown, wilted. 

The OSU horticulture re- 
searcher is continuing to refine 
modified atmosphere packag- 
ing (see Fall 1990/Winter 1991 
issue, p. 4) made from films 
more permeable than commonly 
used plastics. The films can be 
made of polyvinyl chlorides, 
acetates or alcohols. 

"It can keep highly perish- 
able fruits and vegetables fresh 
another four to five days, long 
enough to reach distant markets 
in good condition orjust to give 
the produce extra shelf life in 
the store," Richardson said. 

It keeps fruits and vegetables 
fresh 25 to 50 percent longer 
than other packaging and stor- 
age methods by helping them 
breathe very slowly, according 
to Richardson. 

Because modified atmo- 
sphere gives extra life to pro- 
duce, more can be shipped via 
surface transport instead of more 
expensive air transport. 

To make modified atmo- 
sphere packages work best, film 
permeability and thickness are 
adjusted to control the respira- 
tion (breathing) of the fruits and 
vegetables. 

"We reduce oxygen and al- 
low carbon dioxide to in- 
crease—but not so much to 
cause fermentation that pro- 
duces off-flavors and off- 
odors," Richardson said. 

"Of course, the produce must 
still be kept cold to reduce res- 
piration and limit mold growth," 
he added. "Lowering tempera- 
ture is the most important thing 
you can do to extend shelf life." 
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UPDATE 

A LITTLE PROBLEM 
FOR STRAWBERRIES 

Spider mites are smaller than 
a fly speck, but they can take a 
big bite out of a strawberry crop 
and cost growers a ton of time 
and money trying to control 
them. 

Enter a mighty mite—a natu- 
ral predator that simply loves to 
eat bad spider mites and could 
eliminate the need for pesti- 
cides. 

OSU entomology research- 
ers Brian Croft and Leonard 
Coop love their good-guy mite 
and the potential it has for bring- 
ing spider mites to their knees. 

"We figured anything that 
small needs something equally 
small to eat it," Coop quipped. 

The whole idea of bringing 
the predator mite, Neosiuleus 
fallacis, into the mite fight is an 
idea whose time has come. Af- 
ter all. Croft said, "We've 
known about the predator mite 
for almost 20 years." 

So why wait until now to 
give it a shot? 

"Until recently we had quite 
a few effective pesticides that 
provided a quick and easy way 
to control mites and other 
pests," Croft said. "But now, 
the number of registered pesti- 
cides has declined. Also, mites 
are developing resistance to 
chemical controls." 

So it's good news that the 
predator mite has proven its 
ability to put the bite on the 
spider mite. But it's by no means 
a quick fix for growers. 

For one thing, the growers 
still have other problems, such 
as a weevil so damaging that it 
requires a strong pesticide to 
kill it. That pesticide would also 
kill the predator mite. 

"The thing about biological 
control is that it takes time," 
Croft said. "Growers have to 
use pesticides that won't kill 
the predators. This does not 

mean that they can't use pesti- 
cides at all, but it does limit the 
arsenal somewhat to certain 
materials to which the predator 
is tolerant or is resistant. Also, 
the non-use of pesticides to con- 
trol the spider mite is a bit more 
risky than relying on predators." 

That's a risk growers might 
want to take. 

Spider mites can cause ex- 
tensive damage when plants are 
young or in a rapid growth 
phase. Sometimes growers have 
to spray for them three times a 
year. 

Croft and Coop say their mite 
project is part of a larger one to 
develop protocols that will serve 
almost any crop as agriculture 
continues its move toward inte- 
grated pest management—sys- 
tems that will sustain agricul- 
ture profitably while being eco- 
logically friendly. 

"We want predators that can 
over-winter and persist, provid- 
ing long-term, natural control," 
Coop said. "Also, we want to 
explore all the variables that 
affect dispersal so that we can 
design a practical strategy." 

The OSU scientists found, 
for example, that wind and tem- 
perature are key to the predator 
mites' ability to multiply and 
spread. 

Coop said predator mites 
will lift up their front legs when 

they are hungry to take a ride in 
the wind to the next leaf or row. 

As temperatures rise, the 
friendly predator mites do what 
mites gotta do. They multiply. 

"We found these predator 
mites could double the area they 
cover in about 8 to 10 days 
during an average Oregon sum- 
mer," Croft said. 

"We also found they can stay 
active over winter and continue 
to provide active biological con- 
trol throughout the entire life of 
a strawberry field, usually two 
to four years," he said. 

"We' re very optimistic about 
these predator mites. The eco- 
nomics of this natural control is 
highly favorable compared to 
the use of pesticides." 

SCIENTISTS EYEING 
HOW WATER MOVES 

With water supplies 
stretched to the limit and grow- 
ing concerns for water quality, 
it's good to know scientists have 
a better way to measure water 
and chemical movement in the 
soil. 

"We've had drought condi- 
tions here nine years out of the 
last ten, and we have increased 
urban pressure on the water sup- 
ply," said Richard Roseberg, an 
agronomist at OSU's Southern 
Oregon Agricultural Research 
and Extension Center at 
Medford. 

"There's no way we would 
have made it through the 
summer this year without the 
information collected from our 
water use studies and the coor- 
dination between the three 
irrigation districts in Bear 
Creek Valley. 

Roseberg is collaborating 
with John Selker, OSU 
bioresource engineer headquar- 
tered in Corvallis. 

"We have installed new and 
improved underground water 
samplers that mimic the behav- 
ior of water movement in the 
soil without interfering with the 
natural flow of the water," 
Roseberg said. 

"The goal is to develop a 
model for pears on heavy clay 
soil—soil that readily shrinks 
and swells, making safe and 
economical irrigation quite dif- 
ficult." 

The OSU scientists aim to 
determine the extent of pollu- 
tion, if any, while figuring out 
the best irrigation system for 
sustaining profitable agricul- 
tural production. 

"We are using the newest 
and best sampling technique 
available: passive capillary pan 
samplers (PCAPS)," Roseberg 
said. 

When clay dries, it cracks. 
When it gets wet, it acts like a 
sponge. 

If farmers irrigate too much 
when the soil is cracked, some 
of the water and the chemicals 

OSU bioresources engineering graduate student Weidong Cao, 
left, and technician Manette Pruitt sample groundwater at Medford. 

6      Oregon's Agricultural Progress Summer/Fall 1994 



on the field can go down the 
cracks into underground water 
supplies. Or the wrong applica- 
tion rate can cause runoff into 
surface water supplies. 

"We've seen good success 
with ultra-low irrigation sys- 
tems," Roseberg said. "The best 
is sort of a drip system that 
employs a spinner-pulsator." 

Studies by the Oregon De- 
partment of Environmental 
Quality (DEQ) show that most 

of the Bear Creek Valley pollu- 
tion problem comes from phos- 
phorus in the treated water from 
the Ashland sewage treatment 
facility. The city's treated water 
is a major part of the summer 
flow of Bear Creek, which sup- 
plies some of the water for area 
farmers' irrigation systems. 

The Department of Environ- 
mental Quality estimates 80 
percent of the area's water pol- 

lution comes from the city of 
Ashland's phosphorus; 10 per- 
cent from agriculture; and the 
other 10 percent from a variety 
of other sources. 

"As part of our studies, we 
want to match the water supply 
to farmers' needs and to give 
them water just when they need 
it," Roseberg said. 

"We are looking at soils, 
types of crops, how much of the 

soil profile is being used to grow 
the crops and how much and 
how often the crops should be 
irrigated. 

"We have found that unless 
irrigation is carefully controlled, 
it is possible to wash chemicals 
into underground water supplies 
even when there are no obvious 
cracks in the soil. Those chemi- 
cals mainly include insecticides 
used on pears and nitrates from 
fertilizer." 

TRELLISES GOOD, 
BUT NOT CHEAP 

Orchard trellis systems un- 
der study at OSU's Mid-Co- 
lumbia Agricultural Research 
and Extension Center in Hood 
River have proven to be effec- 
tive, but researchers are unsure 
if growers can afford them. 

Researchers have evaluated 
the Lincoln canopy and Tatura 
trellis systems for the past seven 
years. Gene Mielke, station su- 
perintendent, reports that one of 
the two systems has given good 
results. 

"The Tatura system has pro- 
duced higher yields, biggerfruit 
size and better quality fruit over- 
all than pear trees in conven- 
tional orchards," Mielke said. 
"The Lincoln canopy system has 
also performed well, but our 
evaluation has shown that pear 
trees in the hilly orchards of the 
Hood River Valley do not adapt 
well to the "T" configuration of 
the Lincoln canopy." 

The Lincoln canopy works 
best in tree fruit orchards on 
level ground, said Mielke. Pear 
trees growing on hillsides adapt 
better to the "V" configuration 
of the Tatura trellis system, he 
said. 

The Lincoln canopy was ini- 
tially developed for adaptabil- 
ity to mechanical harvesting, 
but such harvesting of pears is 
not feasible now commercially, 
said Mielke. 

Gene Mielke, superintendent of the Mid-Columbia Agricultural 
Research and Extension Center, inspects a Lincoln Canopy trellis 
system under study at the center. 

One drawback to the use of 
these trellis systems is the start- 
up cost, which may be as high as 
$2,200 to $2,500 per acre for 
material and set-up. At that 
price, the grower's break-even 
year may be 4 to 6 years after 
installation. Even so, Mielke 
said several growers in Oregon 
and Washington have installed 
these trellis systems on about 
200 acres of orchard land. 

Both fruit tree trellis systems 
were developed in Australia. 

"Branches and limbs of fruit 
trees trained onto these trellis 
systems are confined to two 
planes," Mielke explained. On 
the Lincoln canopy, trees are 
trained up the vertical stem of 
the "T" and then onto the hori- 
zontal cross-bar on top. Trees 

grown on the Tatura trellis sys- 
tem are trained onto the two 
sides of the "V," which branch 
apart at ground level at an angle 
of about 60 degrees. 

The trellis systems consist 
of heavy gauge wire held up by 
supporting posts placed in the 
ground every 50 feet and an- 
chored at row ends by concrete 
piers. 

Both trellis systems are 
highly efficient in terms of sun- 
light exposure, said Mielke. 
Sprays applied to trees fall 
evenly on all branches and 
stems, making pesticide and 
fungicide application more ef- 
fective. 

Another plus for the trellis 
system is the thorough support 
it gives the tree, which increases 

fruit production and quality, 
Mielke said. 

Conventionally grown trees 
devote a significant amount of 
their growing vigor to strength- 
ening branches and limbs so 
they can support the weight of 
foliage and fruit on the tree, 
Mielke explained. Fruit trees 
trained onto a trellis system can 
devote that vigor to fruit pro- 
duction because the trellis sup- 
ports the tree. The result is more 
and bigger fruit. 

The greater ease of harvest- 
ing fruit from fruit trees in trel- 
lis systems is clear, Mielke said. 

"In harvest studies, we've 
found that workers can pick 25 
to 30 percent more fruit off trees 
in the Tatura system than trees 
in conventional orchards in the 
same amount of time," he said. 

The economic benefits of 
using trellis systems in Hood 
River Valley orchards is under 
study by Mielke and Clarke 
Seavert, OSU Extension agent 
in Hood River county. Mielke 
reports that dollar return has 
been better with the Tatura sys- 
tem. 

"Fruit coming off trees in the 
Tatura system is generally worth 
$30 to $60 per ton more than 
fruit coming off trees in con- 
ventional orchards," said 
Mielke. "The increase in value 
is due to more number eight 
pears, larger fruit size and over- 
all higher fruit quality in pears 
from the Tatura system." 
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COLUMBI 
PLATEAU 
The oldest soil research plots in the western United States 
are a few miles east of Pendleton; data they're providing 
may change agriculture on the Columbia Plateau 

CAROL SAVONEN 

1 riving between Pendleton and Helix, in e 
Oregon, a person can feel like a sailor lost at sea. 
From horizon to horizon lie giant waves of topsoil, 
anchored in time and place by an ocean of wheat. In 

the spring, some fields glow chartreuse with new growth. 
Others are blonde, fallow with last year's stubble. A few are 
blackened with the scorch of a recent fire. The Columbia 
Plateau, in the heart of the Pacific Northwest's breadbasket, is 
one of the most productive wheat-growing areas in the world. 

These unusually deep soils extend from north-central 
Oregon up through the Palouse country in eastern Washing- 
ton. They were brought by the wind thousands of years ago at 
the end of the last Ice Age. Sand, silts and clays, set free by 
glacial melt waters, were picked up and swirled, deposited 
and worked into dune-like hills, up to 150 " 

revailing winds. 
Water is the limiting factor in this region. Summers are too 

dry for most crops. Far enough away from the Columbia 
River to make large-scale irrigation difficult, if not impossible, 
most farmers rely on strategies that take advantage of natural, 
seasonal moisture, most of which comes in the colder months. 

The Columbia Plateau. Photo: Grant Heilman, Heilman Photography 
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Soft white wheat is a cool season crop 
that matures before the annual summer 
drought in the region. It quickly became 
the production crop of choice and has 
predominated as a money maker in the 
region since the late 1800s. Growers 
plant it in the fall, to capture winter mois- 
ture. Growing to maturity over the winter 
and spring, soft white wheat is harvested 
the following summer. To stretch avail- 
able water further, Columbia Plateau 
farmers "fallow," or leave their wheat 
fields unplanted every other year, saving 
two years' soil moisture for one year's 
planting. This "wheat-fallow" rotation 
began in the region in the early 1900s and 
is the most common practice today. 

Soft white wheat is 
not small change in 
Oregon's pocket. 

About 90 percent of Oregon's soft 
white wheat is exported to East Asia. 
Transported down the Columbia River 
and shipped across the Pacific in giant 
cargo ships, Oregon soft white wheat 
ends up as noodles and sponge cakes, 
favorite foods in places like Hong Kong, 
Tokyo and Seoul. 

Soft white wheat is not small change 
in Oregon's pocket. In 1993, its farmgate 
value was $211 million, according to 
Stan Miles, agricultural economist for the 
Extension Service at OSU. 

One of the keys to continuing success 
with the crop may rest at the Columbia 
Basin Agricultural Research Center 
(CBARC), nestled between wheat farms 
a few miles east of Pendleton, Oregon. At 
the center, run jointly by the OSU Agri- 
cultural Experiment Station and the U.S. 
Department of Agriculture's Agricultural 
Research Service (USDA-ARS), scien- 
tists are studying some of the oldest soil 
research plots in the western United 
States. 

These "long-term" plots, as the re- 
searchers call them, studied since 1931, 
are harbingers of change in Columbia 
Plateau agriculture. Close and careful 
study of the plots is indicating that the 
region is losing soil organic matter, fertil- 
ity and biological quality under the 
wheat-fallow rotation. Experiment Sta- 
tion and USDA-ARS scientists are look- 
ing for answers and alternatives, explains 
Richard Smiley, an OSU plant patholo- 

gist who is superintendent of the research 
center. 

Smiley points out that unlike most 
farmers' fields, where less detailed 
records are kept from year to year about 
planting, fertilizing, yield, chemicals and 
soil conditions, the long-term plots have 
been meticulously cared for, treated con- 
sistently, measured and harvested—for 
more than 60 years. Through storm and 
shine, the Depression, World War II and 
other challenges, the care and data gath- 
ering continued. 

"Long-term studies cost money to 
keep going," explained Betty Klepper, 
research leader of the USDA-ARS sec- 
tion of the Columbia Basin center. "They 
took up land, labor and materials that 
could be devoted to other things. Most 
experiment stations that had long-term 
plots dumped them. I give a lot of credit 
to the Experiment Station superintendents 
of the 1940s through the 1970s who kept 
them going in the face of budget cuts, 
other work that demanded land, and time 
to keep them going." 

Since 1931, one-tenth-of-an-acre plots 
in a crop residue experiment have been in 
wheat or wheat-fallow. Agricultural prac- 
tices vary from plot to plot: fertilizing, 
handling of the soil (tillage) and manag- 
ing the crop residue (stubble versus burn- 
ing). Most importantly, in each of the 
small plots, the practices have remained 
basically the same. 

Before 1971, when Paul Rasmussen 
came to work at the center as the new 
USDA soil scientist, the plot data was 
largely collected and ignored. But 

Rasmussen changed that. He was curious 
about the dusty files in the archives. 

"I started studying them some 20 
years ago. I boot-legged it nights and 
weekends because it wasn't in my job 
description," said Rasmussen. "From 
each year since the '30s they wrote big 
volumes of annual reports about the plots. 
I browsed though these old reports to get 
all the important stuff out." 

The old data reflect the effects of 
major agricultural advances in this cen- 
tury, he said excitedly. 

For years soil scientist Paul Rasmussen did 
"bootleg research," including studying the 
impact of what he's shoveling—manure. 

Wheat harvest in a long-term plot at the Columbia Basin Agricultural Research Center. 
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A plot after fall burning. Scientists have tested such farming practices here since 1931. 

"They grew a single variety in the 
long-term plots until 1967, then switched 
to the higher yielding semi-dwarf wheats 
that were being grown by the farmers," 
he said. "Suddenly, yield was much 
higher, and there was increased effi- 
ciency of water use and greater response 
to nitrogen. So the plot data told us what 
we had gained or lost by introducing a 
new variety." 

The plots have been 
treated, measured and 
harvested—for more than 
60 years. 

Rasmussen pieced together the picture 
of the long-time effects, trends and 
changes in wheat-fallow agriculture in 
the Columbia Plateau. He linked past and 
present studies to come up with future 
trends and prospects. 

"Paul did a lot of detective work," said 
Klepper. "His contributions have made a 
difference between just another set of 
interesting plots and a world-class study." 

In 1989, Rasmussen, Smiley and 
Harold Collins published a report that 
shook the agricultural world—OSU Agri- 
cultural Experiment Station Special Re- 
port 675, "Long-Term Management Ef- 
fects on Soil Productivity and Crop Yield 
in Arid Regions of Eastern Oregon." In 
the report, which summarized almost 60 
years of data from the long-term plots, 
they arrived at some sobering conclusions: 

•Soils farmed in a wheat-fallow rota- 
tion were suffering from years of cultiva- 
tion, largely through the disappearance of 
large amounts of organic matter, espe- 
cially where burning was practiced. 

•The only way organic matter loss was 
completely controlled in wheat-fallow 
was by adding manure to each wheat 
crop. 

•Cropping the soil every year, though 
the practice produces lower and more 
erratic yields, can slow or stop the loss of 
soil organic material. 

•Nitrogen, essential for plant growth, 
was decreasing, requiring increased ap- 
plications of chemical fertilizers, which 
can add to water pollution and further 

Left: With a computer's help, microbiologist 
Steve Albrecht analyzes charred wheat 
stubble to learn how burning affects soil 
microbes. 
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A bird's eye view of the Columbia Basin Agricultural Research Center. The checkered long- 
term plots are just above the center of the photo. 

physical deterioration of the soil. 
•Total microscopic life in the soil, an 

indication of soil quality and health, can 
drop by as much as 75 percent under 
some farming practices. 

•New, alternative crops grown in the 
area, such as most oil seed crops, le- 
gumes, grasses and vegetables, did not 
have high enough yields because of lack 
of summer water to be economically 
feasible. 

At the time the OSU report was re- 
leased, the public was growing more 
concerned about farming practices being 
neither sustainable nor environmentally 
sound, said Smiley. Newspaper articles 
expounded on the report's findings. 
Rasmussen gave talks around the country. 

Newspaper reporters weren't the only 
ones intrigued with the Columbia Basin 
Center's long-term data. In 1991, Smiley 

got a call from the Rockefeller Founda- 
tion, a philanthropic organization in New 
York. After evaluating the Columbia 
Basin long-term plot data, representatives 
of the foundation became attracted to the 
study. Would Rasmussen and Smiley and 
their colleagues like to participate in a 
global study of the long-term sustainability 
of agriculture? 

"I never realized how important these 
long-term experiments would become," 
Rasmussen said. 

The Columbia Basin became one of 
six long-term sites in the world in a 
Rockefeller-supported study. The goal 
was to help define current trends in agri- 
cultural sustainability. Other study sites 
were in India, the Philippines, England, 
Missouri and Alabama. 

"The Columbia Basin data were very 
good compared to many of the long-term 

Long-term plot data captured the attention 
of Clinton Reeder, whose family has grown 
wheat in the area since 1877. 

studies we considered," said Roy Steiner, 
a former fellow with the Rockefeller 
Foundation. "And the people at Pendleton 
were willing to collaborate with us." 

With a $15,000 grant, Rasmussen, 
Smiley and Bart Duff, a consulting agri- 
cultural economist, went to work with 
members of the foundation to analyze the 
biological and economic sustainability of 
the wheat-fallow agriculture in the Pa- 
cific Northwest. 

"Our working definition of sustainable 
agriculture was the capacity of a system 
to maintain production of high quality 
food and fiber without degrading the 
resource base or contaminating the envi- 
ronment," explained Duff. "We included 
all costs—those to society and the envi- 
ronment—in the equation." 

Societal costs included things such as 
river dredging necessitated by erosion, 
groundwater contamination and 
remediation of stream banks, all side 
effects, to some extent, of agriculture. 

"If the Umatilla River is running 
brown with erosion, that's not sustainable 
and is a cost, " said Rasmussen. 

Many people talk about the concept of 
sustainability, but no one agrees on the 
definition, or how to measure it, said 
Steiner. "We defined sustainability in our 
global study as meeting the needs of 
today without jeopardizing the needs of 
the future." 

Long-term agricultural data is the most 
valuable for looking at sustainability of 
cropping systems, he explained. 

The Rockefeller-funded analysis of 
the Columbia Basin long-term plot wheat- 
fallow data concluded that: 

•Soil organic matter loss is greater in a 
wheat-fallow rotation than where a crop 
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is grown every year. But yield is often 
more erratic in annual cropping, creating 
higher risk for the farmer. 

•New improved wheat varieties with 
higher yields have masked or made up for 
some of the long-term impacts of erosion. 

•Improved wheat varieties require 
more inputs (fertilizers, etc.) to keep 
yields up. And declining support systems 
for farmers plus increased taxes, fees and 
regulations (societal costs) will reduce 
economic sustainability. 

In other words, explained Smiley, 
when all costs—biological, environmen- 
tal and economic—are considered for the 
wheat grower in this region, the costs 
may soon exceed the benefits. And the 
farmer, if forced to pay for all the costs, 
may go out of business. "If society makes 
a greater contribution to make sure envi- 
ronmental protection occurs, by paying 
more for food, then the cost-benefit ratio 
can change, and the farmer can stay in 
business," said Smiley. "If society 
doesn't bear more of the cost, we will 
have more farm foreclosures." 

Clinton Reeder, a wheat farmer and 
former agricultural economist at OSU, 
became intrigued with the messages the 
Rockefeller study carried. Reeder's fam- 
ily has grown wheat in the Pendleton area 
since 1877. 

"The environmental community wants 
us to diversify," said Reeder. "They want 
crop rotations, new crops, etc. There may 
be no markets. Then you decrease the 
economic sustainability. We need eco- 
nomic sustainability as well as biologic 
sustainability. You have to arrive at a 

creative compromise between biology 
and economics. It is expensive and some- 
one is going to have to pay for it." 

Local wheat producers are nervous 
about growing new crops, he added. 

"Most of us have no irrigation," said 
Reeder. "We are stuck with what nature 
gave us. Everything hinges on rainfall. 
Playing with new crops like canola 
means greater risks, more pesticides. It is 
a riskier crop. Growing an annual crop 
here is like going to Reno—you are gam- 
bling on moisture." 

Unfortunately, many U.S. research stations 
"dumped" long-term plots years ago, says 
USDA-ARS plant physiologist Betty Klepper. 

Plant pathologist Dick Smiley, left, and soil scientist Paul Rasmussen, say trends in Oregon's 
long-term plots, such as a disturbing loss of soil organic matter, are sobering but could help 
farmers figure out how to adjust practices for the future. 

Combining an on-the-ground knowl- 
edge of what local farmers are up against 
with the messages the long-term data and 
Rockefeller study portend. Smiley and 
Reeder see a future somewhere between 
the way things are now and how things 
might become, ideally. 

"Growing an annual crop 
here is like going to Reno— 
you are gambling on 
moisture." 

"I believe growers may get away from 
wheat-fallow, but I don't think it is going 
to happen soon," said Smiley. "I see other 
possibilities, such as annual cropping, 
though yields are lower and it takes more 
work, and there may be more disease. A 
possible compromise may be to include 
peas, lentils, lupines or canola in the crop 
rotation and reduce fallowing to only 
once every three to four years." 

"AH of us are struggling to find alter- 
native crops," said Reeder. "New uses for 
canola may help." 

Analysis of all six sites around the 
globe had some common messages for 
everyone in agriculture, explained 
Rasmussen. 

"We learned the absolute necessity of 
leaving crop residue to keep up the or- 
ganic matter in the soil," he said. "And 
we learned the more you till, the more 
rapid the decomposition in the soil and 
the quicker you deplete the soil organic 
matter." 

The study has made Rasmussen pon- 
der the effects of modern farming tech- 
niques on a global scale. 

"One of the things that bothers me the 
most is that in the United States, we gave 
ourselves and other nations a mode of 
power—tractors, discs, etc., and the 
chance to till the heck out of the ground," 
he said. "But we have not impressed on 
everyone the value of crop residue for 
maintaining soil quality. Most less-devel- 
oped nations use all of the crop residue 
for animal feed or for fuel or bedding. 
Have we speeded up desertification and 
increased soil deterioration by giving 
everyone a chance to till the soil more? 
Have some of our actions led to dramatic 
topsoil loss globally?" 

Carol Savonen is a science writer in OSU's 
agricultural communications department. 
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OUR BEDEVILED 

sraa 
Researchers and beekeepers 
think they've figured out how 

to protect managed honeybees, 
which pollinate about $400 million 

worth of Oregon crops; tiny 
parasites still mean big trouble 
for the state's wild population 

BY JOHN SCHMITZ 

"f or someone who has a honey of a 
job, Mike Burgett, an Oregon ento- 
mologist and bee specialist, can 

.      come under a lot of pressure at 
times. 

For example, in the mid- and late-198()s, 
the bee population in the Pacific Northwest 
suddenly started dying off in unheard-of 
numbers, and anxious beekeepers flooded 
Burgett"s phone line wanting answers. The 
problem, though not as severe, still exists 
today. 

"So what's the big deal about honey- 
bees?" you say. "Do that many people really 
care if they die off? And, besides, who likes 
to get stung anyway?" 

Well, it's not quite that simple. 
If it wasn't for the common, everyday 

honeybee, with its fuzzy little back legs ideal 
for packing pollen from one flower to the 
next, about $400 million worth of Oregon 
crops would never make it to our nation's 
tables. Crops like apples, cherries, berries, 
pears, legumes and numerous vegetables 
owe their lives to the honeybee. Each year 
we also would be deprived of about 150,000 
gallons of thick, rich honey that comes in a 
multitude of colors and flavors. 

Burgett, who came to OSU's entomology 
department via Edinboro State College 

Right: OSU entomologist Mike Burgett. 
Photo: Bob Post 
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(Pennsylvania) and Cornell, is the 
school's resident expert on honeybees 
and heads up OSU's Honeybee Labora- 
tory just west of campus. While most of 
his scientific counterparts are surrounded 
by test tubes and Bunsen burners, 
Burgett's modest office is practically 
encircled by about 40 honeybee hives. 

Oregon's wild honeybees 
may be headed for 
annihilation. 

I caught up with him just after he had 
returned from a research trip to Indone- 
sia, where one of the causes of Oregon's 
honey bee die-off was discovered in 
1904. He was preparing to leave again for 
New Mexico to confer with researchers 
from the Los Alamos National Laboratory. 

The good news is that Burgett and his 
bee-studying collaborators around the 
nation have discovered what was causing 
honeybees to die off a few years back, 
and they have developed lifesaving mea- 
sures. Part of the bad news is that not 
everybody in the beekeeping community 
is getting the message. Perhaps even 
worse is that Oregon's wild honeybees, 
which have no beekeepers to look after 
them, may be headed for annihilation. 

Research assistants prepare domestic honeybee hives for an experiment at the bee 
laboratory on the OSU campus. 

Let's first look at the cause of all the 
hysteria that began building about 10 
years ago. Actually, there are two causes: 
a deadly body mite that started appearing 
in the mid-1980s and an equally danger- 
ous tracheal mite that began surfacing in 
the winter of 1988 (yes, bees have little 
no-see-ums that bedevil them, too.) 

Body mites, according to Burgett, 
most often attack bees in their larval and 
pupal stages of development as eggs 
hatch in the hive's cells. After the bee 
emerges from the birth chamber as a 

young adult, it carries the mites around 
with it and infects other parts of the hive 
as well as fellow bees. All this time the 
microscopic mites are feeding on bee 
blood and slowly draining the insects of 
energy and eventually life. 

What's rather ironic about the mite- 
bee relationship, said Burgett, is that in 
nature the parasite is not supposed to kill 
its host. If it does, it loses its meal ticket. 

The mites threatening Pacific North- 
west honeybees, however, originated in 
Southeast Asia, where they have main- 

BEE HEALED? 
In school we learned there are three kinds of honeybees: 

the queen, workers and drones. Now a new type is getting 
attention: the healer bee. 

Actually, apitherapy, or the medicinal use of bee prod- 
ucts such as raw honey and royal jelly (queen food), goes 
back millennia to ancient China and Hippocrates, and also is 
mentioned in the Bible. That's because humans have long 
known of the healing properties of processed nectar, which 
not only sucks the water out of disease-causing microbes but 
also contains an anti-bacterial enzyme that converts to the 
potent germ killer, hydrogen peroxide. 

But honey, royal jelly and bee pollen have been nudged 
out of the spotlight lately as yet another form of healing 
provided by the humble honeybee is making news: bee 
venom therapy, or BVT. More than a few practitioners of 
holistic medicine around the country are using stinging bees 
to treat sufferers of several serious diseases: auto-immune 
disorders like multiple sclerosis and Lou Gehrig's disease, 
and arthritis and gout. 

Bee venom therapy began to emerge as a treatment de- 
cades ago when someone made the observation, true or not, 
that beekeepers usually lead happy, contented lives and 
suffer less from mankind's more debilitating diseases. The 

stings they take in the line of work were suspected of having 
a beneficial effect. 

In the 1920s, bee venom therapy came to the attention of 
the public when Charles Marz, a New England beekeeper 
who was left with painful joints after a bout with rheumatic 
fever, let himself be stung on both sides of his crippled 
knee. He was delighted the next morning to find the pain 
gone. 

It has been estimated that 2,000 to 3,000 people in this 
country undergo bee venom therapy today. Traditional 
medicine does not look favorably on BVT. Perhaps one of 
the main reasons is the way in which the patients take their 
"medicine." Some patients will let themselves be stung up 
to 20 times in a session. The stings are positioned at acu- 
puncture pressure points on the body. 

Oregon State University entomologist Mike Burgett's 
feelings on the matter? Although he believes controlled bee 
stings can be used to reduce sensitivity to bee venom, he is 
not a BVT backer. He says you'll have to show him docu- 
mented proof that the approach helps cure or relieve disease. 

—John Schmitz 
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tained for millennia an "eat-and-let-live" 
relationship with native honeybees. Un- 
fortunately, North American honeybees, 
which originated in Europe and were 
brought here 300 years ago, can tolerate 
the Southeast Asian mite only so long 
before they die. 

How did Southeast Asian mites ever 
make it to the United States? By way of 
Russia, Germany, Sri Lanka, Japan and 
finally Paraguay, said Burgett. Both hives 
and infected queens, which are usually 
transported along with a few worker bees, 
were the carriers over the years. 

And just how is the American bee- 
keeping community combating the mites? 
Simply enough, with thin strips of plastic 
impregnated with a chemical that hang in 
hives and brush against adult bees as they 
scurry about. The "killer" compound on 
the strips is deadly to mites but practi- 
cally harmless to bees. Burgett said that 
hives need between two and four strips of 
the treated plastic and that they must be 
replaced every six weeks. 

So, one mite down, one to go. 
The tracheal mite, with a much differ- 

ent style of operating than the body mite, 
was discovered in the Pacific Northwest 
in 1985 and started becoming a real prob- 
lem four years later. In the spring of 
1989, some commercial beekeepers were 
reporting loses of up to 50 percent, where 
5 to 10 percent was considered a normal, 
non-mite related kill-off for colonies 
going through the winter. 

Unlike the external body mite, the 
tracheal mite does not start attacking its 
victim in the brood stage but instead 
burrows inside the adult honeybee's 
windpipe and does its deadly feeding 
there. Also, in contrast to the body mite, 
the tracheal mite does most of its damage 
in the over-wintering colony. 

During the last six years, said Burgett, 
commercial beekeepers have experi- 
enced, on average, a profit-robbing, hive 
mortality rate of about 22 percent due to 
the tracheal mite. "Colonies used to die 
out in early spring," he said, "now (be- 
cause of the mite) they can die any month 
of the year." He added, however, that 
because of new mite-destroying com- 
pounds, these mortality figures are start- 
ing to come down. 

The cause of the tracheal mites' de- 
mise is a menthol-based fumigant that's 
injected into hives. The bees inhale the 
fumes, which are toxic to the mites but 
harmless to the bees, then it's all over for 
the lethal little hangers-on. 

Burgett pointed out that many com- 
mercial beekeepers are unwittingly doing 
the tracheal mite eradication program 
harm when they prevent colonies from 
swarming (bees swarm, or leave the hive 
en masse behind the queen, when the 
hive grows too large for comfort). He 
explained that unlike the body mite, the 
tracheal mite is a pest native to European 
honeybees, which naturally help rid 
themselves of the mites by swarming. 

Technicians for the Ministry of Forestry in Java inspect bee hives for troublesome mites. 
Mites from this part of Southeast Asia have migrated to the United States, threatening 
Oregon bees. 

But, of course, swarming is counter- 
productive to beekeepers who literally 
watch honey profits fly out the window 
when it occurs. 

Right now things look pretty good for 
managed honeybee hives. Burgett said 
that of the 70,000 colonies, or hives, in 
Oregon, 45,000 are owned by about 50 
commercial beekeepers and the rest by 
smaller operators and hobbyists. But how 
about honeybees in the wild who have no 
one to look after them? According to 
Burgett, they're in deep trouble and will 
keep dwindling in numbers as both the 
body mite and tracheal mite feed off them. 

Things look good for 
managed honeybee hives. 

But even this bit of bad news is not 
totally disastrous to those owners of a 
few fruit trees who depend on wild bees 
for pollination. The reason, according to 
Burgett: only European honeybees, and 
not the hundreds of other pollinating bee 
species living here, are susceptible to 
mites. These other species are very ca- 
pable of carrying on the needed pollination. 

However, there is one fruit crop that 
could be in jeopardy from the mite epi- 
demic. Traditionally, most strawberries 
are not commercially pollinated because 
patches are usually small and farmers 
have depended on wild bees for pollina- 
tion. A recent study by Burgett, however, 
showed that an alarming 60 percent of 
strawberry pollinators are the threatened 
European honeybees that live in trees 
rather than managed wooden boxes. The 
only answer here would be for the farm- 
ers to resort to paid pollinators, with their 
stronger mite defenses. 

Now that the mite problem is pretty 
much under control in Oregon's commer- 
cial bee population, can beekeepers begin 
to relax a little? Not if they're among the 
hundreds of small operations (under 100 
colonies), many of whom have not heard 
the word yet on mite control. Burgett said 
these people seldom join beekeeping 
associations or keep up on current events 
in the industry. The only time he hears 
from them is when, all of a sudden, their 

£ hives up and die and they haven't a clue 
i as to what went wrong. 
u      This article is dedicated to them. 

John Schmitz is a freelance writer. He lives in 
Salem, Oregon. 
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' Despite black-heacfed ^reu;orm<>, mne weevils, 
girdlers aricf other menaces, One .smail Oregon 
inclu.stry-scems to be/ioatiytg fiigher and higher 
iri its .second cen.tiiry   '    .'  • 

€ UpfSep right; Bandon/Oregon, grovyer Johrr'Broyyn on a cranberry. 
. harvester. A rotating b.eater separates the berries from th6 vine.^' 

Photo: Bob Host   •      '      '' / 

B" errips are bi^ in Or- 
egon. Some of the best 
sti*awherries, black 
fterries, raspberries 

and blueberries ih the world 
are grqyvn rlj»ht here in the 
Reaver State: But there's air- 
otlver Oregon berry crop that a 
fevy bre^oriiaas mai not know 

about. Here are a fexj hintsrMf 
j»rows in cHked fields called 

,boj»s, floats out of .the field at 
harvest and never missesn 
holiday meal. If you guessed 
cr-ai^erries, coh^ratuhrtums. •' 
treat yciiirself to-ft ^lass of 
cranberry juice. 

Ore*a(m's cranberry industry 

dates ba<*k av^V 100 years and 
is concentrated around the,    • 
coastal communitv of Bandon, 
with a few growers located 
near G.earhari on the northern 
Oregon coast. 

Cranberry production began 
in Oregon in 18S5 when some 
of the first white settlers on the^ 

coast saw sandy soils similar to 
soils in the Cape Cod area uf. 
Massachusetts where cranber- 
ries'were produced. They 
started the Oregon cranberry 
jndustry, which this year will 
harvest about 255,000 barrels 
of cranberries from more than 
1,500 acres 



of cranberry bogs. This is about 6 per- 
cent of the national production. Those 
berries will produce gross sales of $ 13 to 
$15 million, an important contribution to 
Oregon's coastal economy. 

Cranberries grown around Bandon are 
cleaned and graded in local receiving 
stations and then transported to plants in 
the Pacific Northwest, California and 
Nevada for processing into juice, dried 
cranberries or cranberry sauce. 

Those berries will 
produce gross sales 
of $13 to $15 million. 

The bulk of the U.S. cranberry crop is 
grown in Massachusetts, Wisconsin, and 
New Jersey, with those states expecting 
1994 production of 1.93 million barrels, 
1.53 million barrels and 440,000 barrels, 
respectively. Washington follows Or- 
egon, with a 1994 production forecast of 
158,000 barrels. 

The cranberry is one of only three 
native American fruits. The others are 
the blueberry and Concord grape. The 
cranberry received its name from early 
American settlers who thought the light 
pink blossoms of the cranberry vine 
looked like the head and bill of a crane. 

For decades the major food item pro- 
duced from cranberries was cranberry 
sauce, a traditional component of the all- 
American holiday meal. In the 1970s 
however, consumers began to show 
interest in combination juice drinks. It 
was a wake-up call for Oregon's cran- 
berry growers in more ways than one. 

Up to that time, U.S. cranberry mar- 
kets had been weak, partly because of a 
pesticide use scare involving cranberries 
produced in New Jersey in the late 
1950s. The effect on the industry was 
similar to the Alar debacle of 1992, in 
which media reports of Alar (a growth 
regulator) use on apples caused fresh 
apple markets to evaporate that year. 

Even though the pesticide in the cran- 
berry situation was limited to just a few 
acres, and use of the chemical was 
stopped immediately, markets remained 
weak for a decade afterwards. To make 
matters worse, in the mid-1970s growers 
were battling insect pest and disease 
problems that seemed to make cranberry 
yields fluctuate wildly from year to year. 

In the area around Bandon, Oregon, 
many growers were struggling with in- 

consistent yields and spotty market de- 
mand. The juice revolution turned every- 
thing around. Consumer interest in juices 
featuring all kinds of fruit flavors, in- 
cluding cranberry, was, and is, eagerly 
served by national and international 
beverage producers. 

Ocean spray Cranberries Incorpo- 
rated, a grower-owned cooperative, spe- 

cializes in cranberry-based drinks and 
has provided a ready outlet to consumers 
for most Oregon-grown cranberries. 

According to Art Poole, Coos County 
agent of the OSU Extension Service, the 
cranberry comeback has spawned a pro- 
gressive attitude in Oregon's cranberry 
growers and that, in turn, has yielded a 
productive association between the 

OSU researchers studying plant nutrition and yields take soil and berry samples from a bog 
on the Hardy Christensen family farm near Bandon. 
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growers and OSU Extension educators 
and OSU Agricultural Experiment Sta- 
tion researchers. 

"When I came to Coos County in 
1975, cranberries were a little over $10 a 
barrel or 10 cents a pound—one barrel 
contains 100 pounds— and there wasn't 

OSU Extension agent Art Poole, using a soil 
probe, has coordinated cranberry research 
on the southern Oregon coast the last 15 
years. 

a lot of incentive for growers to put 
much energy into producing a crop," 
Poole said. "However, consumer interest 
in blended juice drinks and dried cran- 
berries for baking has boosted cranberry 
demand dramatically. Cranberry cash 
prices are now about 50 cents a pound or 
$50 a barrel." 

With market demand and prices on 
the rise in the late 1970s, reinvigorated 
Oregon cranberry growers began seeking 
solutions to their production problems. 

A team of OSU Extension specialists 
and researchers led by Poole began the 
first of many cranberry field research 
projects in the late 1970s. Poole and 
Washington State University plant pa- 
thologist Peter Bristow started with a 
plant disease control study in 1978. 
Glenn Fisher, OSU Extension entomolo- 
gist, joined in with a long-term pest 
management project in the early 1980s, 
and in 1988 Bernadine Strik, OSU Ex- 
tension berry crops specialist, and John 
Hart, OSU Extension soil science spe- 
cialist, initiated an ongoing cranberry 
plant physiology and nutrition research 
program that will continue through the 
1990s. 

Several project aides have been in- 
strumental in carrying out OSU cran- 
berry research projects. Poole singled out 
aide Dawna Jackson, who also happens 
to be a cranberry grower, as one who 
provided key support to the all the re- 
search projects described here, and in the 
process, helped research team members 
develop rapport with growers. 

Poole is careful to point out that all 
work to date has been accomplished with 
a high degree of cooperation from grow- 
ers, because all cranberry research in 

Above: Cranberries on the vine. Left: After 
bogs are flooded and berries are beaten off 
their vines, they float. Here, worker Kevin 
Ertel uses a rake and wooden booms to 
corral berries. 

Oregon is conducted on commercial 
cranberry acreage. 

"There is no OSU agricultural experi- 
ment station on the southern Oregon 
coast like in other parts of Oregon, so the 
growers offer the use of their bogs for 
research projects," Poole said. "Fortu- 
nately, we've developed pretty good 
credibility with the growers and they've 
accepted our presence on their farms as 
well as our recommendations for im- 
proving production practices." 

The Oregon Cranberry Growers Asso- 
ciation, established in 1984 with the goal 
of improving cranberry production, has 
been particularly helpful in communicat- 
ing growers' concerns to OSU research- 
ers and in providing funding for research 
projects. 

"The disease caused up 
to 70 percent loss of 
fruit in some fields in the 
late 70s and early 80s." 

First, researchers took on Lophoder- 
mium twig blight. This fungal disease can 
severely limit cranberry yield because it 
kills the fruit-bearing part of the cran- 
berry plant. Moisture favors the establish- 
ment of Lophodermium twig blight and it 
is a particularly difficult problem in wet 
years. 

"The disease caused up to 70 percent 
loss of fruit in some fields in the late 
1970s and early 1980s," said Poole. "It 
took years of fieldwork to determine the 
timing of infection period of Lophoder- 
mium twig blight. When that information 
became available, growers were able to 
time their fungicide applications to 
achieve maximum control of the disease." 

In a parallel project researchers also 
evaluated several fungicide products to 
find the best ones for controlling 
Lophodermium twig blight. 

While Poole, Bristow and others were 
pushing ahead on the disease front, 
Glenn Fisher was formulating an inte- 
grated pest management strategy to com- 
bat the cranberry's three most voracious 
insect pests: the black vine weevil, the 
black-headed fireworm and the cranberry 
girdler. 

The cranberry girdler and black vine 
weevil eat plant roots. The black-headed 
fireworm does its damage above ground 
where it feeds on plant foliage and fruit. 
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From holding areas like these, berries are trucked to a nearby cleaning plant. 

"At the time I got involved in the 
early 1980s, OSU had just received an 
integrated pest management grant from 
the U.S. Department of Agriculture," 
Fisher said. "We wanted to look at cran- 
berry crops in connection with that grant 
for a number of reasons. First, we 
wanted to evaluate new ways of detect- 
ing and monitoring pests; second, we 
wanted to investigate the possibility of 
using alternatives to insecticides, and 
third, commercial cranberry acreage in 
Oregon is located on the coast near estu- 
aries and other wetland type regions." 

"I was a little surprised 
to discover that no 
nutritional research had 
been done since the 1950s." 

Assisted by project aides. Fisher be- 
gan by using pheromone traps (traps 
containing a sex attractant) to detect the 
presence of pests and then evaluated the 
timing of pesticide applications for maxi- 
mum pest control. 

"The pheromone traps, which still 
were a relatively new technology at that 
time, proved effective at detecting the 
presence of pests before their numbers 
reached damaging levels," he said. "The 
traps also revealed that actual pest popu- 
lations in the bog could be quite different 

Bandon grower Scott Faber loads harvested 
berries for delivery to the cleaning plant 
holding tank. 

from the growers' perceptions of those 
population levels." 

Fisher, with the help of Poole and 
project aides, introduced other sampling 
techniques to the growers, such as sweep 
netting, as well as cultural and biological 
controls. These techniques, together with 
judicious use of pesticides, are the basic 
components of an integrated pest man- 
agement program. Fisher noted. 

Since most cranberry bogs are flooded 
at harvest, one cultural control strategy 
well-suited to cranberry production is 
holding water on the bog seven to 14 

days following harvest, or for several 
weeks during the winter, to drown black 
vine weevil larvae. Fisher explained. 

"This is a simple control practice that 
can work well, but it unfortunately has 
little effect on cranberry girdler and 
black-headed fireworm populations," he 
said. "And it's difficult to do in low 
water years because growers have to use 
the same water over and over again dur- 
ing harvest, pumping it from one bog to 
another." 

Another weapon in the strategy 
against cranberry pests is the parasitic 
nematode. 

"The soil in the bogs, which is sandy, 
high in organic matter and usually moist, 
is ideal for parasitic nematodes that para- 
sitize larvae and pupae of black vine 
weevil and larvae of cranberry girdler," 
Fisher said. "The major problem with 
parasitic nematodes is the high price 
suppliers charge for them. Some cran- 
berry growers simply can't afford them. 
Another problem is inconsistent control." 

Currently Fisher is conducting field 
studies with a naturally occurring min- 
eral compound, cryolite (sodium 
aluminumofluoride), which is a stomach 
poison for certain insects. 

"We're incorporating the compound 
into an apple fiber bait and applying it at 
quite low rates in bogs for black vine 
weevil control," Fisher explained. "This 
product is considered acceptable for 
organically produced fruit and has very 
low toxicity to mammals. In field trials 
so far cryolite has produced the same 
level of black vine weevil control as that 
achieved with chemical insecticides." 

On yet another front of the cranberry 
research campaign, John Hart and 
Bernadine Strik are conducting plant 
nutrition projects and cranberry culture 
studies. 

Cranberry plant nutrition was a con- 
cern to growers back in the 1970s be- 
cause basically, they didn't know very 
much about it. After a search of the plant 
nutrition research literature, Hart found 
that there wasn't much information 
available. 

"Cranberries are not a major crop in 
the United States, but I was still a little 
surprised to discover that no nutritional 
research on this crop had been done in 
Oregon since the 1950s," Hart said. 

"A lot of our nutrition work has cen- 
tered on the nitrogen needs of the plant 
with specific projects aimed at finding 
out when the plant takes up nitrogen and 
how much nitrogen the plant will absorb," 
he added. 
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According to Hart, it's easy to over- 
fertilize any crop, and in the case of 
cranberries, excessive nitrogen fertiliza- 
tion causes excess vegetative growth, 
which in turn reduces the berry yield. 
Hart and colleagues found that nitrogen 
uptake in cranberries occurs before the 
berries set and grow. Growers used this 
information to improve the timing of 
their nitrogen fertilizer applications. 

Based on their nutrition studies Hart, 
Poole, Strik and others put together a set 
of fertilization guidelines for growers to 
follow. This, and other similar research 
projects led to the production of the 
South Coastal Oregon Cranberries Fer- 
tilizer Guide, an OSU Extension Service 
publication. 

Bernadine Strik has taken the lead on 
cranberry culture and physiology research. 

"This work is best described as pro- 
duction systems research," said Strik, 
who is cooperating with Poole and others 
on a variety of projects. 

"We're trying to understand the rea- 
sons for yield fluctuations from a crop 
management point of view," she ex- 
plained. "Our research looks at ways to 
maintain consistent yields and increase 
fruit quality." 

Cranberry culture is the collection of 
practices growers use to maintain their 
crops, including pruning, irrigation, 
fertilization, pest control and temperature 
control. 

"The cranberry is a member of the 
heath family. It is an evergreen woody 
perennial that grows as a vine but low to 
the ground," Strik said. "From time of 

establishment of a new bog, it can take 
up to five years to get a crop worth mar- 
keting. After that, the bog, if managed 
properly, will continue producing for 
decades." 

To improve their understanding of the 
factors controlling yield in Oregon, Strik 
and Poole have been cooperating on 
cranberry studies with researchers in 
Washington, Massachusetts, Wisconsin 
and New Jersey to see how physiology 
of Oregon cranberries differs from cran- 
berries in those states. 

"We are seeing some interesting dif- 
ferences," Strik said. "For a variety of 

The conveyer belt takes berries from the 
holding tank inside, where they're cleaned. 

Bandon grower Al Faber clears plant debris off a device called a shaker. The shaker 
separates leaves and vines from berries, which are then washed and packed. 

reasons Oregon appears to have the high- 
est per-acre yield of cranberries and 
some of the best cranberry color." 

Strik worked on a recently completed 
study that analyzed the effects of yearly 
pruning, which cranberry growers have 
done for years in the belief that it main- 
tained and improved crop yields. The 
study showed that annual pruning gener- 
ally had the opposite effect. It reduced 
yield. Now most growers prune lightly in 
alternate years, a practice that invigo- 
rates the crop without harming yields. 

Generally, growers have been recep- 
tive to most research efforts. They have 
adopted many of the findings including 
integrated pest management strategies, 
and fertilization and fungicide applica- 
tion practices. In addition, they continue 
to support OSU research efforts through 
their growers' association and individu- 
ally by allowing OSU researchers to 
conduct projects on their bogs. 

"Oregon appears to have 
the highest per-acre yield 
of cranberries." 

"Oregon State University researchers 
have provided cranberry growers with a 
lot of technical support that the growers 
can't get in any other way," said Al 
Faber, a Bandon cranberry grower. 
"Their work has really helped cranberry 
production and yields. This year is a 
good example of that. The 1994 yield is 
supposed to be up 50 to 60 percent over 
last year's yield. 

"Their recommendations in insect 
management, vine pruning and weed 
control have been valuable to growers," 
said Dennis Chesselet, Ocean spray 
Cranberries receiving station manager in 
Bandon. Chesselet noted that cranberry 
acreage in the Bandon area has increased 
25 percent to 1,524 acres, and yield per 
acre has tripled in the past 10 years. 

OSU researchers don't take credit for 
that growth, but they do talk with satis- 
faction about their partnership with 
growers. 

"It's an excellent example," said soil 
scientist John Hart, "of cooperation be- 
tween growers and the Extension educa- 
tors and researchers who work with 
them." 

Bob Rest is a writer/photographer in OSU's 
agricultural communications department. 
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I Heard The 
Spotted Owl 
Call My Name 
When it comes to controversial issues, 
do scientists' biases affect their research? 

BY ANDY DUNCAN 

Thinking about the things that shape what you 
do can be weird. Sometimes you run across 
something you didn't give a second thought, 
a subtle influence. You see how it affected 
other actions. Take this article, for example. I 

never come up with the title of an article before 1 write it. But 
this time I did. How did that happen? 

Looking back, I can trace the process to the Olympic Pen- 
insula in Washington state. A colleague and I went there in 
late summer to work on an educational video. 

In the morning we hiked through a rainforest to find, photo- 
graph and interview a former logger. He was trying to support 
his family, at least partially, by taking people on wilderness 
trips. We found him near a remote beach. He was camped with 
a friend, another former logger, and five or six city kids. When 
we came up they were about to cook Rice-a-Roni for lunch. I 
remember it was quite an undertaking for one boy from Seattle 
about 10 years old. The day before, the logger had helped him 
strike a match. It was the first time in his life the boy had done 
that. 

Late that afternoon after my colleague and I hiked back to 
the car, as we drove toward Oregon through dense second- 
growth forests and massive clearcuts, my mind wandered. I 
thought of the former logger's enthusiasm telling the kids 
about the niche of tiny insects in decaying kelp on the beach, 
and explaining how a storm long ago changed a stand of huge 
cedars. I thought of his bitterness. It slipped out occasionally 
during our interview. He seemed to feel society, including 
science, had rushed by him, too bent on reaching certain ideals 
to really examine issues he felt forced him out of his former 
occupation. 

The week before, I'd gone to a meeting with university 
administrators and scientists discussing what they thought were 
misunderstandings about the role of research in controversies 
over society's relationship with land, water, plants, fish and 
wildlife. My thoughts drifted to environmentalists, consumer 
advocates, farmers, ranchers and people in the fishing industry 
I'd talked with and read about recently. In all this there seemed 
to be troubling questions about science. Is the search for truth a 
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myth? Are scientists' findings sometimes reflections of their 
biases (or the biases of special interest groups they're affiliated 
with philosophically or financially)? If researchers are smart 
and educated, and facts are facts, how can they disagree on 
important points? Is disagreement among scientists causing 
serious problems for society, and individuals like the logger? 

Even though I write for and edit a magazine about science, 
I'd been ducking these ticklish questions for years. A lot has 
been said about bias in science down through recorded history. 
I doubted I had anything to add. And articles about the results 
of specific research projects felt a lot more comfortable. But 
there on the Olympic Peninsula, rolling through soft, late light 
dappling the asphalt, I realized I was like a nature photographer 



squinting to find a subject while a herd of elephants thunders 
behind him. I thought of a book. Not science, a novel. A young 
minister is assigned to an Indian village in British Columbia. 
He's skeptical of the native people's beliefs, especially how a 
bird communicates with the villager who's going to die next. In 
a fit of low humor I decided the title, "I Heard the Owl Call My 
Name," would be appropriate for my article if I changed it a 
little. The spotted owl seemed to be calling my name to write 
an article I was afraid wouldn't enlighten anyone. 

So, that's the path that led me to the title of this article. 
Once I had the title, it influenced what I wrote. I had to try to 
construct a beginning that fit it. Do scientists begin their re- 
search with baggage that influences their work? I'm not even 

going to try to give you a definitive answer. What I'm going to 
do is tell you how some scientists responded to my questions 
about bias in science. I believe their answers contain tips on 
how to judge the significance of scientists' research, media 
reports about their research, gossip about research findings, and 
scientists' public comments related to controversial issues. 

I questioned Oregon State University faculty members. 
Many work for the Agricultural Experiment Station. Some 
don't. I didn't pick them the way a scientist might, with a ran- 
dom sample (for example, choosing every 10th name in a di- 
rectory). I simply invited comments from individuals I sus- 
pected might offer a range of opinions. Also, I asked the heads 
of departments in the OSU College of Agricultural Sciences to 
invite each of the researchers in their departments to respond. 

Though I tried to be even handed, undoubtedly my biases 
came into play when I looked through the responses and se- 
lected for this article comments, or parts of comments, that 
seemed interesting to me, and ones that seemed to represent 
different lines of thoughts (this is what journalists do when 
they are criticized for taking things out of context). I couldn't 
include everything that seemed worthwhile because I didn't 
have the space. Not even close. Most reporters for commercial 
media don't let sources review stories. I let faculty members 
from many disciplines review the article and offer suggestions. 
But I didn't use all their suggestions. I couldn't. Some con- 
flicted. 

On to the questions I asked faculty members: 
An overwhelming majority of those who responded (all but 

one) said scientists have biases, like any human being. 
"An ideal of absolute objectivity in science is unreasonable, 

but it is also understandable, given that science has made its 
public reputation as an objective and value-free discipline, in 
contrast to the perceived subjectivity of the humanities," said 
Courtney Campbell, a philosophy professor who heads a new 
OSU program in science ethics. "I don't see how a person can 
eradicate their preconceptions and maintain self-identity and 
integrity." 

Answers varied more on whether biases influence research, 
and, if they do, how. 

"To make a long story short, careful experimental design— 
randomization and so on—theoretically eliminates the opportu- 
nity for biases to creep into research," said Fred Stormshak, a 
professor of animal science. 

"This [removing bias] can be done with design including 
proper replication and is only a problem when we deal with 
case-history-type information, but this is a common problem in 
natural resources," said Bill Krueger, head of OSU's Depart- 
ment of Rangeland Resources. The way to deal with the case 
history problem is to collect enough so that patterns emerge 
and you can develop general interpretations, he asserted. 

"Published research undergoes peer review. I believe peer 
review [scientists reviewing journal articles about each others' 
experiments] does help eliminate bias. The work could be 
repeated anywhere in the world to confirm result," said Dan 
Parkas, head of the Department of Pood Science and Technol- 
ogy. "This is an imperfect system but one that works quite well 
for small or incremental discoveries, as opposed to the large 
issues." 
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"Researchers embrace values. It is generally accepted that 
these values play a role in the selection of research projects. 
However, once the project is selected, a competent and honest 
researcher can and must keep personal biases separate. This 
can be accomplished by clear statements of objectives, proce- 
dures, data sources and careful presentation of the results," 
noted agricultural economist Ludwig Eisgruber. 

"The bias in research comes in the questions that are asked," 
declared Benno Warkentin, a professor of crop and soil sci- 
ence. "After the questions are posed, the scientific process is 
reasonably straightforward. However, the bias in questions is 
very important and is often not understood. 

"For example, we can ask the question 'Is herbicide A better 
than herbicide B?' We can then do the experiment and get a 
valid answer. It is a very different thing to ask the question 
'What alternatives are there to weed control in a crop?' That 
again is a question you can answer with the scientific method, 
but it will give you very different results. 

"In the first one you con- 
clude that you have to use 
herbicide A or B; in the second 
one you probably conclude 
that there is a range of alterna- 
tives, each of which has ad- 
vantages and disadvantages. I 
am convinced that we have 
been asking the simple ques- 
tions, that are not the impor- 
tant questions we should be 
asking, and getting simple 
linear answers." 

"It is not possible to take 
bias out of research," said Paul 
Farber, for 25 years an OSU 
professor specializing in the 
history of science. "A good 
researcher can at best be aware 
of biases and be up front about 
what they are. This is not to 
say that research can't be 
objective. No matter what the 
bias, arguments need to be 
supported by good research 
and compelling arguments." 

"Bias is not an evil," said 
Jim Green, an OSU horticul- 
ture researcher and specialist 
with the Extension Service. "One definition of bias is 'a mental 
leaning or inclination.' It is a bit like intuition. Bias should 
only be considered negative if it is not substantiated with im- 
partial data and observations." 

"We work very hard to expand the world view of our stu- 
dents," said Stan Gregory, a fisheries professor. "Once we do, 
they are biased just as we have been biased by our education 
and career development. I prefer to pursue rigor and acknowl- 
edge bias." 

Crop scientist Patrick Hayes offered a view that focuses on 
group, as much as individual, balance. 

"Being human, we all have biases," said Hayes. "These 
biases may direct how we seek funding to support our re- 
search—i.e., do I seek money from a company that produces 
fungicides for stripe rust control or do I look to another agency 
to support a search for genetic resistance? However, if we've 
been at all receptive to our training, we should believe our own 
data. If we have a critical mass on campus, we should be gener- 
ating objective data by individuals with biases on both sides of 
an issue. The truth will emerge where the data intersect (we 
hope)." 

I 

"Scientists recognize hired guns 
and don't take them seriously." 

asked why scientists often seem to disagree with one 
another, wondering why they don't get together and 
figure things out. 

Everyone wants a silver bullet," said Gregory. "Why 
don't we solve the world's problems? Well, we do—late 

at night, over drinks, with old friends, when the moon is full, 
and so on. Problem is, the solutions that sounded so eloquent 

and convincing seem rather 
trivial and shabby in the light 
of a new day. 

"The public looks to sci- 
ence for 'truth.' Science gen- 
erally avoids truth. Scientists 
pursue rigorous inquiry. We 
make observations so we can 
minimize confounding factors 
and quantify some of the 
sources of uncertainty—only 
some. 

"Where patterns converge 
and there is concordance, you 
observe certain features. 
Where they converge and are 
not synchronous or concor- 
dant, you observe other fea- 
tures. When all the scientists 
at universities agree, the devil 
will be measuring sub-zero 
temperatures." 

"Disagreement is part of 
science. It stimulates more 
and better experimentation," 
said Charles Boyer, head of 
OSU's Department of Horti- 
culture. 

"The controversial issues 
do not have simple answers. Our function is to explore alterna- 
tives, some of which may seem undesirable when viewed 
within the context of present practices," said Benno Warkentin, 
the crop and soil scientist. 

"The public doesn't understand that it is in the limelight of 
disagreement that new knowledge is ultimately developed. If 
we didn't disagree, that would indicate we fully understand a 
particular issue (or at least think we do) and there is a single 
solution," said Bob Beschta, a hydrologist in OSU's College of 
Forestry. 
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"It is part of the scientific method, and more importantly for 
the public, consistent with the premises of a democratic soci- 
ety, that 'truth' or 'progress' emerges from disagreement," said 
philosophy professor Courtney Campbell. "As someone once 
put it, 'when we all think alike, no one thinks at all. I think a 
healthy science and a healthy democratic society will encour- 
age debate and disagreement as a method to truth and knowl- 
edge So we don't find ourselves subjected to the tyranny of 
consensus." 

"All in all, I'd say the fact that OSU's scientists don't 
present a united front on controversial issues is good," said 
animal science professor Peter Cheeke. "Society has to solve 
its problems. Professors can help by providing technical input 
and educating people so they develop the thinking skills and 
critical analysis techniques." 

Cheeke's animal science department colleague Fred 
Stormshak said there is a problem with disagreement, but sci- 
entists aren't the problem. 

"Scientists propose hypotheses and test them. They publish 
their results, often including speculation on what the results 
suggest. Then scientists challenge scientists. That's the process. 
But the public doesn't understand the nuances of this scientific 
method. Cripes, today some people out in the mainstream of 
society don't even know what DNA is," said Stormshak. 

"The public doesn't know the difference between solid 
science, having hard data, and speculation and interpretation by 
individuals when they are going past their data. The public 
needs to be able to ask the key questions about these things— 
what is the evidence; has it been confirmed; what part of what 
the scientist says is speculation—to know how seriously to take 

things. And I think the public has to share in solving this prob- 
lem [of ignorance of the scientific method]." 

Others said scientists do, and should, work together. 
"Complex problems are difficult to come to agreement on," 

said science historian Paul Farber. "Scientists often can, and 
do, come together, but it usually takes time (and money). Since 
science is open-ended, there is always room for disagreement. 
What the science community works toward is general agree- 
ment on basic issues. The media can distort the picture by 
focusing on a single individual (or small group) who disagrees 
with the general consensus." 

Agricultural economist Ludwig Eisgruber noted 
that today's troubling, controversial issues 
evolve in an uncertain environment where avail- 
able scientific evidence usually has to be ex- 
trapolated and results projected. Scientists can 

help, but the public and the politicians drive the process, and 
should. 

"I must hasten to add," he said, "that scientists can do and 
must do better. For one, scientists must reverse the trend to- 
wards more and more reductionist research (research that aims 
at understanding more and more of the smallest component of a 
system at the expense of understanding the system as a whole). 
The science community must strive for balance between reduc- 
tionist and synthesizing research. 

"Further, scientists, particularly those in the natural sci- 
ences, have to learn what public policy educators learned some 
time ago. Scientists will have to get together with the objective 
of providing a coherent overview of what is known along with 

YOUR UNDERSTANDING OF SCIENCE AFFECTS YOUR LIFE 

(Following is part of a news release sent out last year by 
OSU's Department of News and Communications Services.) 

Millions of students, much of the public and even some 
science teachers have serious misconceptions about the 
nature and process of science, a new study suggests. It says 
new approaches to the problem are needed. 

Even among teachers in the field, there's sometimes a 
misunderstanding about how science works and too much 
emphasis on facts, findings and results, rather than the sci- 
entific process, say educators at Oregon State University. 

"Science is a way of thinking that's often misunderstood 
and even distrusted by the public," said Norman Lederman, 
an OSU associate professor of science and math education. 

"But understanding modern science is still essential for 
people to make logical decisions that are important to their 
lives," he said. "One's understanding of science can affect 
your choices in food, medical care, personal behavior and 
much more." 

In the past, Lederman said, many people felt that science 
could provide absolute truth and definite facts that were 
beyond question. Experts today know that science is a pro- 
cess of constant change, continual challenge of old ideas 
and theories based on the best data available at the time. 

What science can offer, he said, is a systematic way of 
looking at the universe, with accepted rules of observation, 
certain procedures and descriptions of how theories are 
developed. 

His research suggests that some major changes are 
needed in science education, Lederman said. They include: 

—Teachers should use less absolute language and talk 
more about probabilities, theories, evidence and how ideas 
are developed. 

—The science curriculum should have less emphasis on 
fact memorization and more on the process of science. 

—Creativity and imaginative ideas should be encour- 
aged, not subdued, and those ideas should be explored from 
a scientific process. 

—It's time to pay more than lip service, as educators 
have been doing for decades, to the idea of students ac- 
tively doing science instead of listening to lectures. 

"Kids often forget the facts and details," Lederman said. 
"But if they remember the process of science, how to ob- 
serve and study and make sense of the world around them, 
that can be of value for a lifetime." 

—David Stauth 
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an evaluation of the degree of certainty of alternative actions 
by the public." 

"The pressure of individual or small-group grants does 
suppress participation of many scientists in broader cooperative 
ventures. Hence, we don't often enough get together to find 
solutions to societal concerns," said Dick Smiley, superinten- 
dent of the Columbia Basin Agricultural Research Center at 
Pendleton. For that to happen. Smiley added, "society must 
assume a higher proportion of the cost for public research." 

I 
've spoken to quite a few people who complain about, or 
praise, scientists they believe are advocates for certain 
positions on issues related to their fields of study. I 
asked faculty members their thoughts on that and 
received many lively 

responses. 
"What do you mean by the 

word advocate," said Carl 
Schreck, a federal fisheries 
biologist stationed at OSU? "I 
would challenge any scientist 
on this campus to show you a 
proposal that they have had 
funded where they didn't 
vigorously advocate their idea 
or concept. 

"We are often put in a 
situation where two different 
user or interest groups ask for 
your opinion—should we turn 
right or left? If you say, 'I 
suggest that you go left,' then 
you're an advocate for that 
direction. The point is, many 
scientists don't have the 
luxury of not being able to 
answer special interest groups' 
questions. If you stay in the 
lab all the time, then you 
aren't put on the spot. The 
trick is to always be totally 
honest. Preface your com- 
ments with the confidence you 
have in your belief or answer. 
Is it based on lots of evidence 
or is it your best swag guess? 

"Scientists must always be readily willing to admit they 
were wrong. That's the difference between being a scientist 
advocate rather than a religious advocate: A scientist must be 
totally willing to send even their most fundamentally held 
scientific 'truisms' or principles down the drain." 

"University faculty should not be promoters, but they should 
definitely scrutinize and support and defend the valid informa- 
tion of their colleagues," said Jim Green, an OSU horticulture 
professor. 

"Resource scientists are very much interested in providing 
basic information about ecosystems and how they work to the 
general public in an educational venue," said Judith Li, another 

"The public doesn't know the difference 
between solid science and speculation." 

OSU fisheries biologist. "Therefore we consider it our respon- 
sibility to respond to requests from the public for informative 
presentations and we often seek opportunities to do so." 

"As Jim Karr [a University of Washington professor who 
developed an "index of biological integrity"] expressed it, if an 
engineer goes under a bridge and notices cracks, it is not advo- 
cacy to let the public know about these cracks and to identify 
the various scenarios that could result or be pursued," said Li's 
fisheries colleague Stan Gregory. "Think of any course in sci- 
ence at a university that limited itself to the empirical results of 
experimentation. Both students and administrators and the 
public would cry for application and relevancy." 

"Scientists have that right [to be advocates] as private indi- 
duals. But they need to be very careful to make it clear 

they're speaking as private 
citizens—put people on notice 
they're not talking about their 
science but their beliefs," said 
Thayne Dutson, the dean of 
OSU's College of Agricultural 
Sciences and director of the 
Agricultural Experiment Sta- 
tion. 

"Advocacy may be justi- 
fied as a scientist in certain 
circumstances if you're sure of 
the data. But it's very easy to 
lose effectiveness, to be seen 
as an ally of one group or 
another. When you get to 
opinion and internal beliefs 
not based on scientific data, 
it's very dangerous if you're 
talking as a university em- 
ployee. People know who you 
are and that your work in- 
volves science for a public 
institution." 

"We need to provide infor- 
mation and interpretations of 
that data," said Marty Vavra, 
superintendent of the Eastern 
Oregon Agricultural Research 
Center at Burns. "But you're 
not a scientist if you're an 

advocate. Advocacy is a problem if you're doing it in your 
field. I don't see how we can separate ourselves out as private 
citizens if we advocate. People know your name as a scientist 
in your field." 

"As public servants, perhaps we should keep our individual 
advocacy private," said Al Mosely, an OSU crop scientist. 
"However, we should be prepared to present facts to any and 
all parties." 

"Personally, I don't believe that scientists with academic 
appointments at public universities should be advocates," said 
Richard Adams, an OSU professor of agricultural and resource 
economics. "It creates too much potential for mischief and 
ultimately damages the credibility of all academic research. I 
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A REALITY CHECK 
How do scientists suggest you decide how much weight 

to give the results of an experiment you read or hear about? 
Here's what several OSU researchers recommend: Learn 

all you can about the background of the scientist or scien- 
tists who did the research, how the research was conducted, 
and how the article reporting the results was reviewed to 
detect bias, shoddy methodology or plain old mistakes. This 
is just common sense: Check a product out before you buy 
or reject it. 

A publication that might help in this general area is 
Using Scientific Input in Policy and Decision Making by 
Paul Adams, an OSU Extension Service forest watershed 
specialist, and forestry graduate student Anne Hairston. 

The Extension circular features a list of questions you 
can ask technical experts called in to help on policy issues. 

Another section shows how to sort through different kinds 
of information. Adams warns that in assessing information 
about controversial issues you're likely to encounter not 
only facts but also an assortment of values, myths and 
unknowns. 

"By asking the right question," he says, "you may find 
that a scientist is saying things that are backed up by little 
or no hard evidence. Or that other scientists hold very dif- 
ferent opinions." 

You can order single copies of the publication by mail at 
no charge from Agricultural Communications, OSU, Ad- 
ministrative Services A422, Corvallis, OR 97331-2119. 
Ask for EC 1441. 

think some of the current problems faced by higher education 
are the result of a loss of trust by the public and their elected 
representatives in our collective objectivity." 

"This is very tricky," said Paul Farber, the science historian. 
"Scientists need to separate their private advocacy roles from 
their professional ones." 

I often hear people talking about "hired guns," scientists 
finding and reporting what a special interest wants them 
to. I asked about that. 

They're around, most faculty members told me. "But 
it is generally a small part of the story," said Farber, the 

science historian. "Scientists recognize hired guns and don't 
take them seriously as independent scholars." 

But the public often does take them seriously, others told 
me. "People have to ask for the data and who a person works 
for," said Marty Vavra, the Bums research center superintendent. 

How can OSU researchers do a better job of helping Orego- 
nians with controversial issues, I asked the faculty members? 

"By educating policy makers as to the role of science in 
solving problems—both the potentials and the limitations, and 
by involving ourselves in discussions as participants with the 
assumption that we have as much to learn from the other in- 
volved parties as the other parties have to learn from us," said 
Dan Arp, a professor of botany and plant pathology. 

"Science isn't about getting all the answers at one time," 
said Thayne Dutson, the agriculture dean and Experiment Sta- 
tion director. "It's examining pieces of a puzzle. Discarding 
some, keeping others, and going forward. It's moving toward a 
continually changing picture of what truth is and what is real, 
and giving the public the best information we have as we get it. 

"We need an effective system for identifying what the next 
controversial issues will be so we can design research that 
addresses these issues. And we need to work together to get a 
total view, a systems view, of issues. Take the salmon issue. In 
1984 there were record salmon runs. Since salmon runs have 
been markedly reduced, people have identified as the culprits 
drought, seals, shad, El Nino, high seas fishing, sport fishing. 

dams, cattle and irrigation. Most people want to blame one 
thing. But salmon live in a system where many things are inter- 
twined. 

"When I talk about interdisciplinary research I don't mean 
group think. I mean good experimental design that expands the 
purview of the hypothesis, looks at more parts of the system, 
sorts more relationships out before the results get to the public, 
and offers more alternatives to the public. We won't get there 
overnight. But we can make progress. We are making progress. 
There is an increase in funding for interdisciplinary studies that 
consider larger parts of the system." 

"It is in the limelight of disagreement 
that new knowledge is ultimately 
developed." 

"Oregon has changed dramatically since the beginning of 
OSU," said fisheries biologist Stan Gregory. "Many of these 
transitions have been painful to particular groups or communi- 
ties. We can serve Oregonians best by providing clear and 
well-considered perspectives on the challenges that change 
creates. In many cases, we will be able to provide alternatives." 

How can OSU scientists be more helpful? "Easy," said Jay 
Pscheidt, an Extension specialist in botany and plant pathology. 
"Get out of the damn lab or office and see Oregon as the 
people do." 

• •   • 
Well, there it is, a sliver of what I came up with when I 

asked OSU faculty their thoughts on bias in science. 1 didn't 
find widespread agreement on much except this: One way 
research serves society is by continually exploring and docu- 
menting possibilities. Often those possibilities conflict. 

Andy Duncan edits Oregon's Agricultural Progress. 
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THE POTATO EATER 



Through much of history a certain fungus has ravaged spuds, BY JOE MARKS 
causing untold human suffering; now it has attacked Oregon fields 

1 aeo. a nas 
into Irish potato fields. 
killing the crop on the top. 

rotting the tubers below and causing a 
nationwide famine. The famine killed 
hundreds of thousands of the Irish. 

The fungus never went away. For 
years it was controlled, though, with 
adjustments in cropping practices and. 
more recently, w ith a chemical that 

The fungus got tougher. A strain 
resistant to the chemical started to 
emerge. Scientists called it Al. insen- 
sitive. Growers called it other 
names—unprintable here. 

Then another type appeared, which 
scientists (with little imagination) 
called A2. 

Now the worst has happened. AI 
and A2 have mated. This could pro- 
duce an even more aggressive strain 
of the fungus. In North America, the 
first progeny ever seen of this union 
made in hell may well have been 
fungi identified in 1993 around 
Hermiston. Oregon. 

There will be no repeat of the Irish 
disaster in the Pacific Northwest. In 
fact, if the growers here plant their 
spuds deep, get a little help from the 
weatherman, stay aggressive with 
protective fungicides, and harvest 
only after the vines have been killed, 
the late blight fungus will never get a 
toehold. 

In the heart of potato country, sci- 
entists and Extension specialists at the 
Oregon State University (OSU) 
Hermiston Agricultural Research and 
Extension Center have dug in their 
heels to set the late blight fungus 
packing. They keep in constant touch 
with colleagues around the world who 

The Potato Eaters, Vincent Van Gogh 
(Superstock) 



They aren't ready to panic, but there is 
a state of urgency. Here's what's happen- 
ing. 

Strains of the late blight fungus that 
are resistant to the most widely used and 
effective fungicides have been identified 
in at least nine states and are probably 
present in at least four others. Resistant 
strains of the fungus also have been 
found in Canada, Egypt, Israel, Japan, 
Korea, Russia and South America. 

"Late blight attacks foliage 
and has a potential to wipe 
out a field in three days." 

The fungicide metalaxyl (trade name 
Ridomil) was used widely and repeatedly 
on the Al fungus, the same one that 
wiped out the Irish potato crop starting in 
1845. The fungus developed resistance to 
metalaxyl where cool, wet years encour- 
aged the fungus spores to develop and 
spread. 

It wasn't until the 1970s that the vari- 
ant known as A2 made its way to Europe 
from Mexico, where the blight originated. 
No one knows how the A2s got into 
North America but they turned up in 
1990 near Vancouver, British Columbia, 
and in Athens, Pennsylvania, 10 miles 
from the New York border. They were 
found by Kenneth L. Dehl, scientist with 
the U.S. Department of Agriculture. 

Since then, a resistant, imported A1 
variant was found as well, and damaged 
Washington crops in 1990. The first 
resistant strain in the Pacific Northwest 
was found in 1991 in the Columbia Basin 
near Moses Lake, Washington, 80 miles 
north of the Hermiston center. 

Ironically, in 1992, Phil Hamm, an 
Extension plant pathologist at OSU's 
Hermiston Agricultural Research and 
Extension Center, surveyed 1,500 square 
miles in the southern Columbia Basin— 
50,000 acres of potatoes—and found no 
resistant strains. 

Then something awful happened. "In 
1993 there was lots of the resistant fun- 
gus," Hamm said. "It increased dramati- 
cally. It was, by our tests, exclusively 
resistant to Ridomil. Resistant strains 
were also reported from the potato grow- 
ing region in western Oregon." 

Hamm blames two factors for the 
sudden burst in blight. One was the 
weather: cool, humid and rainy straight 

Phil Hamm, an OSU Extension agent In Umatilla County, and Jean Corp, an agricultural 
consultant, look for symptoms of late blight in a research plot in a commercial field. 

types intact. Pretty soon, the whole popu- 
lation of late blight fungi is one that can 
survive Ridomil. "If protectant fungicides 
are not also applied in a timely fashion to 
stop this insensitive population then the 
epidemic can really get started," said 
Hamm. 

"Late blight attacks foliage and has a 
potential to wipe out a field in three 
days," he said. "The foliage dies fast, and 
that reduces yield. Even worse, the spores 
get knocked to the soil by rains and irri- 
gation, and as tubers enlarge and crack 
the soil, the spores get to the tubers and 
rot them." 

If by chance one of those spore-in- 
fested tubers gets put into storage, well.... 
You've heard one rotten apple can spoil 
the whole barrel? One rotten potato can 
ruin the whole bin. 

"The potatoes get mushy," Hamm 
explained. "Late blight starts a problem 
but bacteria finishes it. The fungus dam- 
ages the tissue in the tuber first and the 
opportunistic bacteria turns the potato 
into mush. The mush runs down to the 
next potato below and destroys that one, 
and so on." 

In Oregon's potato growing country 
from 1990 to 1993, growers had above 
average rainfall and below average tem- 
peratures. Late blight is a mild weather 
fungus that loves moisture. The spores 
moved easily on the wind. Blight blos- 
somed. 

In 1994 growers experienced some of 
the same cool temperatures. But more 
drying wind and a wider application of 

A potato leaf damaged by the fungus. Its 
spores make potato tubers susceptible to 
attack by bacteria. 

through three growing seasons in an area 
normally dry and hot. 

Another was the fungicide strategy. It 
hadn't been tough enough. 

Hamm explains that Ridomil, a sys- 
temic fungicide, is the "silver bullet" 
growers use to control late blight. They 
apply it to the leaves and it moves 
throughout the plant. But Ridomil isn't 
enough. They also have to apply protec- 
tive fungicides before the fungus infects 
the plant. 

Once late blight gets a head start, 
Ridomil will kill the fungi sensitive to 
that fungicide, leaving all the insensitive 
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HUNGER IN IRELAND 

When the blight now found in U.S. potato fields 
struck Ireland 150 years ago, results were devastating. 

The potato crop was indispensable to the Irish; it 
was the only source of food for many. When the blight 
hit in 1846 and 1847, vast numbers died. 

Land holdings were small. Of the 700,000 in Ire- 
land, about 300,000 were less than 3 acres. Every little 
farm had to support a family, but without potatoes the 
people could not survive. 

Attempts to relieve the universal distress were inef- 
fective. Large supplies of corn were imported by the 
government and by charitable agencies. Subscriptions 
poured in from the United States and other countries. 

Emigration was the chief escape from death by star- 
vation and typhus, and the Irish population fell from 
8.5 million in 1845 to 6.5 million in 1851. 

protective fungicides, applications based 
heavily on OSU Extension and research 
recommendations, substantially reduced 
blight damage, although the fungus is 
still present. 

In other parts of the country, late 
blight caused considerable damage in 
1994. How long it will remain subdued 
in the Columbia Basin may depend on 
the weather as much as anything else. So 
researchers at the USDA's Agricultural 
Research Service (ARS) in Beltsville, 
Maryland, have potato plants growing in 
greenhouses there and in field plots in 
Maine that resist both the Al and A2 
types. They made the first breeding cross 
11 years ago, so some of the germplasm 
has been exposed to the fungus and has 
resisted it for 10 years. 

At the ARS laboratory in Madison, 
Wisconsin, plant physiologists have used 
genetic engineering to fuse leaf cells 
from a wild potato species with leaf cells 
from a cultivated potato variety to pro- 
duce what is called a somatic hybrid. 
The hybrids are fertile and are as resis- 
tant as the wild species are to virulent 
types of the fungus. Potato breeders will 
evaluate these lines, which could be 
ready for commercial use in a few years. 

Researchers are testing potato variet- 
ies already in use for susceptibility to 
late blight. Field tests in 1993 confirmed 
that many of the varieties planted early in 

the season are highly susceptible to the 
fungus. "We think these varieties played 
a big role in the epidemic last year," said 
Hamm. "The fungus produced huge num- 
bers of spores that infected the larger 
plantings of the later-planted varieties, 
particularly Russet Burbank." 

Hamm figures good cultural practices 
and the wise use of protective and sys- 
temic fungicides will keep late blight 

from destroying Pacific Northwest potato 
crops until more resistant potato varieties 
are developed. But, he says, those variet- 
ies will have to be pretty tough to cope 
with the "new" late blight that could be 
developing. 

If you put the Al and A2 types to- 
gether, you produce an oospore (pro- 
nounced "oh-oh spore"). "The oospore is 
resistant to environmental factors, heat, 
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Potato harvest near Hermiston, Oregon. Cooperative weather and good farming practices 
have staved off major damage from late blight. But more dangerous strains of the fungus are 
showing up. 
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cold and drought," Hamm says. "The 
oospore is a product of sexual recombi- 
nation and is also more resistant to soil 
fumigation. It allows the fungus to sur- 
vive in ways it wasn't able to before. 

"All the late blight fungi we've found 
in this area in 1992 are A Is. In 1993, we 
confirmed that we had A2s. More re- 
cently. Bill Fry, scientist at Cornell Uni- 

Left: An infrared photo of a circular potato 
field in the Columbia Basin. The green area 
is infected with late blight. The fungus killed 
leaves, reducing the heat generated in that 
area. Below: An up-close view of a field with 
late blight. 

versity, tested material we isolated and 
suspects we have the progeny of A1-A2 
matings." 

The good news in the Pacific North- 
west is all the cooperation. In addition to 
Fry's, Hamm gets a lot of help from two 
research colleagues at Washington State 
University: Debbie Inglis at the Mount 
Vernon Research Center and Dennis 
Johnson at Pullman. He gets most of his 
research funding from the Oregon Potato 
Commission, plus Ciba Plant Protection 
and United Agri Products. 

"We think that our 
growers have the strategies 
to stay ahead of the blight." 

At Agri Northwest, a corporate farm 
in Plymouth, Washington, OSU scientists 
are comparing different methods of ap- 
plying protective fungicides: (1) aerial 
spraying; (2) application through pivot 
irrigation systems; and (3) application via 
ground equipment. Agri Northwest pro- 
vides the farm and applies the material 
through its pivot irrigation system; Agri 
Northwest provides aerial application of 
material; and a firm called Columbia 
Basin Spreaders supplies ground applica- 
tion equipment. Two other firms, Ciba 
Plant Protection and Isk Bioscience, are 
helping with the testing, too. 

Near the Hermiston Station, John 
Walchli and his brother Skip allow re- 
searchers to conduct late blight control 
plots including different methods of spray 
control. 

"On our different plots, including 
those at Agri Northwest and the Walchli 
farm, we are looking at spray patterns 
and spray coverage at all three points of 
the canopy—top, middle and lower—to 
see if the material is adequately applied 
and to see how well it redistributes after 
it is wetted by irrigation," Hamm said. 
"The hope is to increase control through 
better application of the fungicide." 

The battle against late blight will be a 
long one and may be expensive, says 
Hamm. 

"We think that our growers have the 
strategies to stay ahead of the blight," he 
said. "We just want to keep improving 
those strategies." 

Science writer Joe Marks works at the 
University of Missouri, Columbia. 
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PROFILE 

HE'S ENVISIONING 
THE 21ST CENTURY 

The Oregon Trail makes 
some of us think of dusty faces 
... determined men, women and 
children trudging through heat, 
cold, hunger, thirst, sickness, 
the death of loved ones. Those 
2,000 miles make George Keller 
think of education. 

It's not surprising. A marine 
geologist and OSU's vice pro- 
vost for research and interna- 
tional programs, Keller has been 
a teacher, researcher, adminis- 
trator, or combinations of those, 
most of his adult life. 

"A lot of Oregonians may 
not realize it, but OSU is only 
25 years younger than the Or- 
egon Trail," he says. "What im- 
presses me is that the Orego- 
nians of yesteryear had the vi- 
sion we hear so much about 
these days. For whatever rea- 
son, they created educational 
institutions—not just OSU— 
that helped the state meet the 
challenges of the 20th century." 

What about the challenges 
of the 21st century? 

"I believe this is a potential 
turning point in the state's his- 
tory," he says. "I think it's im- 
portant for Oregonians to take a 
look back at where we've come 
from, and ahead to where we 
might be going." 

Keller, who's nearing retire- 
ment, has been. 

"With some extra motiva- 
tion provided by the cutting 
back that seems to have swept 
the state," he says, "I've been 
taking another look at OSU. 
What I see is a place the pio- 
neers could appreciate, a place 
positioned to work alongside 
other institutions to help Or- 
egonians tackle what's ahead. 

"OSU is internationally rec- 
ognized in such areas as agri- 
culture, forestry, engineering 
and oceanography. But the in- 
stitution hasn't forgotten its 
roots. The faculty and staff still 

believe in the mission of edu- 
cating Oregon's leaders of the 
future; creating new knowl- 
edge; bringing that knowledge 
to Oregonians who can use it." 

However, there is danger on 
the campus, Keller believes. 

"In my opinion the worst of 
it isn't shaped like a budget 
ax," he says. "For the most part, 
OSU hammers away in the re- 
search area on federal and pri- 
vate grants and contracts. About 
86 percent of our research fund- 
ing is external to the state. 
Where state support is critically 
important is in teaching. But 
even there a loss of more state 
dollars isn't 
the biggest 
threat, I don't 
think. 

"A bigger 
threat is the 
signal Ballot 
Measure 5 is 
sending— 
that faculty 
and higher 
education it- 
self are not 
valued. It's a 
very demor- 
alizing thing. 
It puts a kind 
of contagious 
uncertainty 
in people's minds." 

Keller frets about a domino 
effect. 

"What I' m going to say now 
may surprise you," he con- 
fesses, "coming from a person 
with my job: I don't believe 
research is the main reason fac- 
ulty come to our campus. Most 
are here because they want to 
be in teaching, connected with 
young people. 

"A teacher involved with 
research is apt to be using the 
most current information. But 
the really important point is that 
many, many people who teach 
are supported in part through 
research dollars. If, for some 
reason, OSU soloed on state 

George Keller 

support, I'd probably say we 
should put the majority of our 
resources into teaching. 

"But let's get real about who 
we could hire if we didn't have 
the huge infusion of research 
grants and contracts. We 
wouldn't have this kind of in- 
stitution, in size or quality. Fac- 
ulty entrepreneurship in re- 
search allows us to bring in 
talent Oregon couldn't touch 
otherwise." 

Keller says his job is to help 
faculty do what they do best. 

"A university isn't like an 
old-time company where the 
bosses set the course and the 

troops follow 
it, and a uni- 
v e r s i t y 
shouldn't be 
like that. 
Many suc- 
cessful com- 
panies aren't 
like that. Our 
faculty mem- 
bers are ex- 
perts in their 
fields, and 
about 99 per- 
cent of what's 
done here is 
through their 

      initiative." 
Keller has 

pondered the roles of various 
state institutions. 

"I've heard OSU criticized 
for overlap with the University 
of Oregon," he says. "Put us 
together and we' re smaller than, 
say, the University of Illinois. 
The U of O has a different mis- 
sion than OSU, which is a Land 
Grant, Sea Grant, Space Grant 
institution and addresses more 
of the resource and technical 
needs of the state. I'm a great 
supporter of the U of O. They 
have world-renowned expertise 
in areas we don't. The only 
place it's them or us is on the 
athletic field. 

"Portland State may have 
some of the same programs, but 

it does a fine job and has a 
different clientele than OSU or 
the U of O. And for other stu- 
dents in the state, the regional 
colleges and private institutions 
meet their needs." 

He notes that state funding 
only covers about 25 percent of 
the public higher education 
budget. Despite that, he ac- 
knowledges, some people still 
may feel Oregon is over-in- 
vested in higher education. 

"This thinking troubles me," 
he says. "But if that is the think- 
ing, we should at least use what 
we have. Work it. Figure out 
ways to fine-tune our assets 
while being very careful to 
avoid wiping out programs im- 
portant to Oregon's future— 
programs it will cost us dearly 
in time and money to rebuild." 

The challenges of the 21 st 
century will be formidable, 
Keller believes. 

"We all want to live in a 
place that's economically 
healthy, but also one that's nice, 
unspoiled. The trick will be to 
find balance when so many 
sides are drawn," he says. 
"There's an important role for 
universities and colleges in ex- 
amining situations and options. 
There's also an important role 
in the classroom, helping the 
coming generations develop 
perspectives that will help them 
avoid pitfalls of the past. 

"Ballot Measure 5 has had 
its benefits. It's helped us think 
about how we can be more in- 
novative and made us ask if 
we're up with the times. Now 
let's move on. There's no doubt 
in my mind Oregonians can 
balance our financial concerns 
with the need to invest in our 
children's future—find a 'win- 
win zone' for the state in the 
higher education area. This is 
going to take bigger thinkers 
and harder workers. But antici- 
pating the needs of the Oregon 
of tomorrow will pay off." 

—A.D. 
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