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I'm sort of a packrat and recently I came upon 
an old hard-bound book, a Shakespeare collec- 
tion my uncle gave me, with some treasures of 
the past stuck between the pages. One was a 
faded little publication. It was sort of a diary, 
white with the universal 4-H club symbol, a 
ereen four-leaf clover, on the front. 

I came upon some 
treasures of the past. 

I'd forgotten I was ever in 4-H. My family 
moved several times when I was growing up. 
We lived in the country and in the city, or at 
least the surburbs. Apparently, in that publica- 
tion I was required to record notes on what I 
was doing to promote safety around the house. 

There, on the first page, was the unsteady 
handwriting of a 9-year-old: "HAZARD — 
Found a piece of sharp wire in my pig's pen. 
ACTION — Took wire out of Porky's pen." 

O.K.. so I admit my pets' names weren't very 
creative. But the faded little publication, from 
the mid-fifties, started me thinking about just 
how pervasive the organization that sponsors 4- 
H around the country, the Extension Service, 
has been in American life. 

In Oregon today Extension Service specialists 
on the OSU campus, and agents in almost every 
county, work with Agricultural Experiment 
Station scientists to deliver research-based 
information to Oregonians who need it. 

Look for Extension in the articles in this 
issue. You'll see examples of why the organiza- 
tion is still an important part of our lives, no 
matter where we live. 
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UPDATE 
BEER, WINE ENTER 
THE CLASSROOM 

How did the ancient Egyp- 
tians brew beer? Why did the 
U.S. pass prohibition laws? 
What is involved in making wine 
and beer? Which city in Oregon 
has the most microbreweries 
in the world? 

Students are getting answers 
to these and other questions in 
a new OSU course being taught 
this fall by three Agricultural 
Experiment Station scientists. 

Mark Daeschel, a food mi- 
crobiology professor, is teach- 
ing "Introduction to Wines, 
Beers, and Spirits" with col- 
leagues Barney Watson and 
Alan Bakalinsky in OSU's De- 
partment of Food Science and 
Technology. The course ad- 
dresses the historical, societal 
and scientific aspects of fer- 
mented beverages. 

Daeschel said the course is 
one of several being developed 
in the department to create a 
fermentation option within its 
food science degree program. 

He explained that given the 
burgeoning wine and 
beer Indus-      ^^^H   |^^^ 

try in Oregon, OSU graduates 
with this fermentation empha- 
sis in their bachelor's study will 
have a competitive advantage. 

"Interest has grown recently 
in what we call 'stylistic' and 
'hand-crafted' beers," Daeschel 
said. "People are getting away 
from what I call the 'Wonder 
Bread' beers, those that the U.S. 
produces in mass quantities. 
And Oregon is at the forefront 
of this movement." 

Daeschel noted that Portland 
has the most microbreweries of 
any city in the world. He also 
noted that the Pacific North- 
west grows all of the hops for 
the United States, specifically 
in the Yakima and Willamette 
Valleys. 

Wine is an important part of 
the state economy, too, he added. 
The number of Oregon winer- 
ies has increased dramatically 
over the last 20 years, accord- 
ing to Daeschel, and we now 
have about 105 wineries in this 
state. 

Daeschel also points out that 
the "spirits" component of the 
state's fermentation industry 
is growing. Two fairly new 

distilleries make use of 
k Oregon's "huge, wonderful 
^ fruit crop" of apples, 

peaches, pears and apri- 
cots by producing fruit 

brandies. 

TINY KIWIFRUIT 
LOOKING GOOD 

A tiny relative of the brown, 
fuzzy-skinned kiwifruit increas- 
ingly common in Oregon 
supermarkets in recent years 
shows promise as a new 
Oregon crop, according to an 
OSU researcher. 

Extension horticulture spe- 
cialist Bernadine Strik is con- 
ducting trials on the smaller, 
smooth-skinned kiwifruit at 
OSU's North Willamette 
Research and Extension Center 
at Aurora, about 20 miles south 
of Portland. 

Strik calls them "Arguta," or 
hardy, kiwifruit. The variety 
with the most commercial po- 
tential, called "Ananasnaya," 
typically is ready for commer- 
cial harvest in mid- to late-Sep- 
tember, according to Strik. 

At the North Willamette 
Center, researchers and fruit 
tasters harvest the small kiwi- 
fruit from research plots and 
compare the size and flavor with 
standard commercial kiwifruit 
varieties and other species. 

"The Arguta kiwi has a very 
high aromatic flavor. You open 
the fruit and it has this real bright 
green color with the attractive 
black seed arrangement, just 
like the regular kiwi does," 
said Strik of the one-inch-long 
kiwifruit. 

Grower Mark Hurst, of Hurst 
Berry Farms in Sheridan, is 
marketing the smaller kiwifruit 
under the name "Baby Kiwi," 
which he coined. Hurst started 
testing commercial interest in 
the fruit in 1993, when he took 
a batch to a Produce Marketing 
Association show in Washing- 
ton D.C. 

"The response was over- 
whelming. People liked the fact 
that you didn't have to peel it, 
and the flavor is great," he said. 

His company has planted 6 
acres of the Arguta type, which 
will produce fruit in 1997. 

Helen Cahn, a research techni- 
cian at OSU's North Willamette 
center, with "baby kiwis." 

Meanwhile, Hurst is getting 
his supply this year from about 
five growers in the Willamette 
Valley. 

Strik said she expects com- 
mercial acreage to increase to 
about 50 acres in the next few 
years. The Arguta plant pro- 
duces fruit in its third year, with 
a yield of about 50 to 100 pounds 
per plant, according to Strik. 

Both Strik and Hurst feel that 
once consumers have tasted 
this new kiwifruit variety, 
interest will grow. They believe 
Oregon has the potential of be- 
coming the biggest Arguta kiwi 
supplier in the country. 

"Technically kiwifruit is a 
berry. From that perspective it's 
nice for Oregon and marketers 
like Mark Hurst to have this 
new kiwifruit to increase the 
large selection of berries avail- 
able here in Oregon," said Strik. 
The biggest buyers of Oregon 
berry exports are the eastern 
United States and Asia, particu- 
larly Japan, she noted. 

All kiwifruit, including the 
well known fuzzy-skinned, egg- 
sized type called "Hayward," 
originated in Asia. Strik said 
Italy is the leading producer 
of Hayward kiwifruit. New 
Zealand and California are the 
second and third largest pro- 
ducers of that type. 
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Oregon's climate and soils 
are better suited for growing the 
smaller Arguta kiwifruit, ac- 
cording to Strik. Some varieties 
of the smaller kiwifruit have 
been grown in British Colum- 
bia, but Hurst claims kiwifruit 
grown in Oregon taste better. 

Strik has tested several vari- 
eties of the grape-sized Arguta 
kiwifruit and says the 
Ananasnaya variety has the 
greatest commerical potential. 

Unlike some of the other 
species tested, the Arguta type 
grows best in full sunlight, 
which is an advantage when 
growing large numbers of plants 
in a field, according to Strik. 

CROP RETURNING 
TO ONTARIO AREA 

The state of Washington may 
have a new competitor in as- 
paragus production. Research 
at OSU's Malheur Experiment 
Station at Ontario suggests 
farmers in that area may want to 
consider growing the crop. 

Asparagus and supersweet 
corn are being field tested at the 
OSU experiment station as al- 
ternative crops, explains Erik 
Feibert, a research assistant who 
conducted trials. 

The branch experiment sta- 
tion is conducting the research 
in cooperation with American 
Fine Foods. The company plans 
to contract with growers in the 
area for production of aspara- 
gus and supersweet com for can- 
ning. 

Greg Willison, an American 
Fine Foods representative, said 
the minimum yield required to 
make a profit on an asparagus 
crop is 4,300 pounds per acre 
and noted that researchers ex- 
pect at least that much, based on 
the OSU field tests. 

Traditionally, the Yakima 
Valley in Washington has been 

the principal producer of as- 
paragus in the Pacific North- 
west. But Willison explained 
that the acreage where aspara- 
gus is grown in Washington is 
declining due to labor disputes. 

Reintroduction of this crop 
in the Ontario area, where it was 
grown years ago, would pro- 
vide a boost to the Malheur 
County economy, according 
to Feibert. 

"Not only will the growers 
have an alternative crop and 
make money off of it, but the 
jobs provided in the processing, 
canning, labeling and shipping 
will have an economic impact 
on the area and on Oregon," he 
said. 

He added that growers also 
will benefit from having yet 
another option to include in crop 
rotation. This should help the 
Treasure Valley's main crops 
of potatoes, sugar beets, onions 
and alfalfa by improving soil 
quality. 

Trials with supersweet corn 
include the SH-2 shrunken 
supersweet variety. Willison 
said if the results show this type 
will grow well and give good 
yield in the area there is the 
potential for a significant in- 
crease in acreage. 

EXTRA STRAW MAY 
HELP POWER CARS 

OSU researchers are making 
progress in developing technol- 
ogy to convert excess straw, 
com stalks, wood scraps and 
other waste material into a high 
quality fuel. 

They are fine-tuning a pro- 
cess that can create ethanol from 
these agricultural or forestry 
residues, which in turn can be 
blended with gasoline to pro- 
duce "gasohol." 

Such products can reduce the 
need for imported oil while 
improving engine performance 
and reducing harmful emissions, 
the researchers say. 

But in the face of looming 
budget cuts for research on 
renewable energy, whether the 
technology enters the commer- 
cial marketplace may depend 
on social, environmental and 
political forces as much as 
technical feasibility. 

"In a purely economic sense, 
it may never be as cheap or easy 
to make a fuel as it is to mine a 
fuel," said Andy Hashimoto, 
the head of OSU's Department 
of Bioresource Engineering. 

"Even so, with the progress 
that's been made we're in 
the ballpark," he said. The 
processes that we're working 
on are promising for several 
reasons, including economic 
feasibility and environmental 
sensitivity." 

In aresearch effort supported 
by the National Renewable 
Energy Laboratory, OSU sci- 
entists have worked towards an 
optimal method of converting 
crop or forest residues into 
ethanol. Hashimoto is a princi- 
pal investigator on the two-year 
program, along with Michael 
Penner, an associate professor 
of food science and technology, 
and Michelle Bothwell, an as- 
sistant professor of bioresource 
engineering. 

Compared to the fairly simple 
process of making ethanol out 
of sugar-laden com or wheat, 
crop residue conversion "is a 
fairly touchy process," 
Hashimoto said. A careful and 
precise control of temperature, 
time and acidity is essential. 

Some of the biological com- 
pounds in plants, such as the 
lignin in trees that gives them 
their stiffness, are practically 
non-degradable. But other parts, 
such as cellulose and hemicel- 
lulose, can be "solubilized" in 
sequential steps to make them 
release their natural sugars. 

OSU researchers have now 
developed processes that suc- 
cessfully recover 85 to 90 
percent of the sugars in these 
compounds. Pilot tests with the 
latest approaches developed at 
OSU are underway at laborato- 
ries in Golden, Colorado. 

"In theory, of course, it 
makes great sense to produce 
fuels with waste residues in- 
stead of crops such as com that 
can be used directly by humans 
or animals," Hashimoto said. 

The environmental case for 
these fuels, he said, is also sig- 
nificant. Ethanol has more oxy- 
gen in it than gasoline, and a 
blend of gasohol bums more 
completely and reduces hydro- 
carbon emissions. It's not the 
only viable alternative fuel, 
Hashimoto said, but it's a lead- 
ing contender in a multi-billion 
dollar debate about energy 
resources, fuels and the envi- 
ronment. 

Also,unlike "mining "of 
oil and gasoline, agricultural 
production and use of waste 
biomass for fuel does not yield 
a net addition to the world's 
carbon budget—a concern 
in the greenhouse effect. 

In Oregon, such a fuel tech- 
nology might provide a use for 
wood wastes or excess straw. 
There's also interest in farming 
fast-growing hybrid poplar 
trees as a fuel resource. 
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UPDATE 
HOW'D THEY COME? 
WHY'D THEY STAY? 

OSU and federal scientists 
are studying the environmental 
impact of a voracious trans- 
planted predator many Orego- 
nians probably think is a native: 
the bullfrog. 

The researchers say their 
main concern is that bullfrogs 
will speed the demise of native 
fish and wildlife already in de- 
cline. 

These include the Oregon 
chub, listed as endangered on 
the federal endangered species 
list, and candidates for the en- 
dangered species list such as the 
red-legged frog and the western 
pond turtle. 

"We don't know exactly 
when or how bullfrogs came to 
Oregon and other western states, 
but their historic range is east of 
the Rocky Mountains," said 
Bruce Coblentz, a wildlife bi- 
ologist with OSU's Department 
of Fisheries and Wildlife. 

"One book says they were 
introduced to western Oregon 
in the late 1920s or early 1930s," 
said Maura Naughton, a 
federal wildlife biologist at the 
W.L. Finley National Wildlife 
Refuge just south of Corvallis, 
who is working with Coblentz 
on the study at the Finley refuge. 

"It appears bullfrog's diets 
include anything that moves that 
fits within the width of their 
mouths," said Coblentz. In 
bullfrog stomachs, he and an 
OSU student have found crea- 
tures ranging from aquatic in- 
sects to fish, newts, garter snakes 
and a shrew (a small mouselike 
creature). 

The researcher noted that fish 
in Oregon did not evolve with 
the bullfrog and some species 
may be "easy pickings" because 
of the frog's technique of watch- 
ing for water movement and 
hopping on its prey, head first. 

Bullfrogs spend most of their 
lives in the water. Research at 
shallow ponds on the Finley 

Fisheries and wildlife professor Bruce Coblentz holds a bullfrog he 
removed from a shallow pond on the Finley National Wildlife Refuge. 

wildlife refuge is focusing on 
learning more about their diets 
and how they recolonize areas. 

"One of our major concerns 
here on the refuge," said 
Naughton, "is in finding out if 
you reduce their numbers in a 
pond, how quickly can they 
come back?" The creatures are 
so widespread that eradicating 
them would probably be impos- 
sible, she noted. 

Coblentz specializes in 
studying and removing animals 
introduced into ecosystems 
where they are not native. Steve 
French, a senior in OSU's 
Department of Fisheries and 
Wildlife from Eugene, is work- 
ing with him. 

The two are using spinning 
rods baited with worms and 
other foods, and gigs, to remove 
bullfrogs from some Finley 
ponds. Besides analyzing the 
frogs' stomach contents, they 
are recording their age, sex and 
other characteristics. Also, 
French is recording data on how 
quickly the creatures return to 
a pond that dried up last year. 

Joe Kiesecker, an OSU 
graduate student in zoology 
who has studied how bullfrogs 

affect frogs native to Oregon, 
said he believes the greatest 
impact may be early in life. 
"Bullfrogs feed on the tadpoles 
of other frogs. Also, they may 
displace other frogs from their 
native habitat," said Kiesecker. 

He notes that a book titled 
"Amphibians and Reptiles of 
the Pacific Northwest" recounts 
that 18 adult bullfrogs were 
released in the Grants Pass area 
in 1931 by people who brought 
them to the state with the goal of 
"frog farming"—selling their 
legs as a delicacy. 

According to Al Smith of the 
Oregon Department of Fish and 
Wildlife, bullfrogs were de- 
clared a game fish by the legis- 
lature "many, many years 
ago." Harvesters must have an 
angling license. 

HAVE YOU TRIED 
ACORN FLOUR? 

For a university science class 
it was unusual. For example, 
one day the guest lecturer, a 
retired railroad engineer, began 
with a chant. 

"That was from my mother's 
tribe. It was meant to unstop 

your ears," explained George 
Fence, a tall man with wire- 
rimmed glasses who offered a 
kindly smile to the 35 students. 

The course was "Ecosystem 
Science of Pacific Northwest 
Indians," which OSU's College 
of Agricultural Sciences offered 
last spring and plans to again 
this spring. 

According to Mike Burke, 
an associate director of the Ag- 
ricultural Experiment Station 
and an associate dean of the 
college, the purpose is "to bring 
students a view of a different 
cultural perspective of how 
natural resources are managed 
and used. 

"The European method sort 
of underpins our way of doing 
things," said Burke. "This 
course contrasts that with in- 
digenous systems, or systems 
that are a mixture of European 
and Native American." 

A parade of guest speakers, 
most land managers and other 
leaders from Northwest tribes, 
sharedtheirperspectives. Fence 
lives near Talent in southern 
Oregon and is involved in an 
attempt to construct a function- 
ing Indian village on 77 acres of 
public and private land. 

He wo ve a picture of a way of 
life in southern Oregon that 
dates back "at least 10,000 
years," noting that some of 
Oregon's earliest inhabitants 
used acorns instead of "exotic 
plants like wheat and barley" 
to make flour. There is evidence 
they did variety selection re- 
search with acorn trees, said 
Fence. 

"A lot of you know about 
kiwis, papayas and pineapples. 
How many of you know about 
acorns, a native food in Oregon?" 
he asked students. 

"I think this might be the first 
course of its kind, designed 
by native people," said Judith 
Vergun, director of OSU's 
Native Americans in Marine 
Sciences program. 
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She explained that 63 mem- 
bers of Indian tribes in Oregon 
and two members of Alaskan 
tribes developed the course's 
curriculum in a consensus pro- 
cess that took a year. 

Vergun taught the course 
with Bodie Shaw, a graduate 
student in OSU's College of 
Forestry who's a member of the 
Confederated Tribes of Warm 
Springs. 

"One reason I wanted to be a 
teaching assistant for this," said 
Shaw, "was that I wanted to 
learn the perspectives of other 
tribes." He said many Indian 
students enrolled in the course 
noted in weekly essays that they 
were surprised to learn "this or 
that about their heritage." 

Non-Indian students also ad- 
mitted to having impressions 
about the history of Indians in 
the Northwest shattered, added 
Vergun. 

"A lot of what we're talking 
about is communication," she 
said. "Learning to appreciate 
each other's cultures and learn- 
ing to work together as opposed 
to separately." 

Burke noted that this winter, 
as last winter, professor Judith 
Li in OSU' s Department of Fish- 
eries and Wildlife will offer a 
course called "Multicultural 
Understanding of Natural Re- 
source Management." That 
examines the perspectives of 
several cultures, including 
European, Asian and Native 
American. 

SOUR CREAM CAN 
GET TOO PERKY 

There's good news about 
imitation and reduced fat, or 
"light," sour cream often con- 
sumed by Americans who eat in 
fast food restaurants and those 
who count calories. 

OSU food scientists believe 
they've discovered how to give 
it more of the rich, buttery fla- 
vor of regular sour cream. 

"A small molecule called 
diacetyl gives many dairy foods 
their rich, buttery flavor," 
explained Floyd Bodyfelt, an 
OSU Extension Service dairy 
specialist. 

But manufacturers often add 
too many stabilizers and mask 
the buttery flavor while trying 
to make a "perky" imitation or 
light sour cream product that 
will keep its shape when 
streaked across burritos or baked 
potatoes, Bodyfelt said. 

However, a Ph.D. student in 
Bodyfelt's laboratory, Scott 

Rankin, has collected data that 
shows some stabilizers will keep 
sour cream firm without mask- 
ing the delicate flavor imparted 
by diacetyl. 

In his research Rankin de- 
signed a gas-tight container to 
measure the number of odor 
molecules in the vapors rising 
from sour cream samples con- 
taining various combinations of 
stabilizers. He found that using 
guar gum as a stabilizer gives 
sour cream products firmness 
without inhibiting the buttery 
flavor. 

Bodyfelt believes Rankin's 
findings will help sour cream 
manufacturers more carefully 
select and balance stabilizers 
and enhance the presence of the 
aromatic diacetyl molecule. 

"The larger, more progres- 
sive companies who are con- 
cerned with the sensory and fla- 
vor qualities of their product 
will be interested in these re- 
sults," said Bodyfelt. "And they 
may opt to change the levels or 
types of stabilizers employed in 
manufacturing sour cream." 

A LITTLE WINDOW FOR A BIG PROBLEM 

Downy brome, a plant most 
eastern Oregon farmers and 
ranchers know as "cheatgrass," 
is originally from Europe and 
Asia. It's been a menace to hu- 
mans in the Northwest since the 
days of the European settlers, 
who accidentally brought it 
across the ocean. 

In disturbed areas on grass- 
lands, the opportunistic plant 
can replace more desirable na- 
tive plants. And it's a major 
problem for dryland wheat farm- 
ers. They routinely leave some 
of theirfields fallow (unplanted) 
for a year so moisture will accu- 
mulate in the soil. That's when 
cheatgrass moves in, sucking 
up water and nutrients intended 
for the next wheat crop. 

But now a researcher at 
OSU's Columbia Basin Agri- 
cultural Research Center near 
Pendleton has found that grow- 
ers have an extra "little window 
of opportunity" when they can 
get rid of cheatgrass. 

"In the past we've always 
felt you'd missed the boat if it 
was too wet or for some other 
reason you got in a bind and 
didn't get around to treating 
cheatgrass before it headed out 
in a fallow field (produced seed 
heads at the end of its stems)," 
says weed scientist Dan Ball. 
"But our recent studies show 

there's a little bit of a lag time 
after the plant heads out before 
viable seed production begins." 

During that 10-day to two- 
week period after it heads out 
and before seed production be- 
gins, farmers can kill the plant 
with proven techniques such as 
spraying it with a herbicide or 
plowing itunder. Ball explained. 

Cheatgrass is an especially 
tough problem for wheat grow- 
ers. Ball noted, because its life 
cycle is similar to that of their 
main crop, winter wheat, which 
they plant in the fall. Cheatgrass 
germinates in the fall, grows 
through the winter and sets seeds 
in the spring. 

Wheat farmers usually kill 
cheatgrass in fallow fields in 

the spring, when the plant is 
growing through stubble left 
from the previous harvest but 
has not yet produced seed heads. 

Every year, he says, he and 
the others at the research center 
are approached by a few farm- 
ers who, due to bad luck with 
machinery or weather, have 
cheatgrass in their fallow fields 
that has headed out. 

"We're certainly not saying 
growers should wait to control 
their cheatgrass. That increases 
the chances of viable seeds 
spreading and uses up valuable 
moisture. We'vejust found that 
they may have a little extra time 
to get the job done before 
cheatgrass produces seed." 

Researcher Dan Ball with cheatgrass he planted at the Columbia 
Basin Agricultural Research Center to learn more about how to 
control the weed. 
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Left: OSU researchers 
dyed these maraschino 
cherries with radish 
pigment instead of the 
typical synthetic dye. 
Right: Senior research 
assistant Bob Durst 
washes radishes for 
experimentation. 
Photos: Lynn Ketchum 

ROOTING FO 

OSU researchers looking for a new way to 
dye cherries dug up the lowly radish 

BYJOHNSCHMITZ 

i ne of the world's least trendy vegetables— 
the radish—may someday lead a much 
more glamorous life, and it will owe it all 

'  the maraschino cherry. 
For some time now food scientists have 

been experimenting with natural colorants as an alterna- 
tive to the synthetic FDC Red # 40 dye, also known as 
Allura Red. which is used to color maraschinos. It now 
appears that the pigments found in certain varieties of 
radishes, those pungent little roots that belong to the 

according to Oregon Slate University food scientist Ron 
Wrolstad. 

But first, a little history on the maraschino cherry. 
Many Oregonians are surprised to learn that the 

crunchy little bright red orb, which is now a big hit in 
many parts of the world, was developed at OSU. The m; 
behind its creation was none other than Ernest Wiegand. 
the founder of OSU's Department of Food Science and 
Technology who, back in the early 1920s, was looking f 
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those made in this state start out as fresh, 
light-skinned Royal Annes grown mostly 
in the Willamette Valley. 

Shortly after harvest the "Annes" are 
brined for several months to chemically 
preserve them and firm up their flesh. 
The brining process destroys their natural 
color and much of the natural flavor. The 
practically colorless fruit is then flavored 
and dyed, two operations referred to in 
the trade as "finishing." The distinctive 
flavor found in red maraschino cherries 
actually comes from almond oil. 

It was Wrolstad who first hit upon the 
idea of using the natural red pigment of 
the radish, found primarily in its skin, to 
color maraschino cherries. Over the 
years, he said, numerous other fruit and 
vegetable pigments, such as those found 
in beet juice and blackberry juice, have 
been tried but with less satisfactory results. 

So why is it, then, that when it comes 
to maraschino cherries the radish appears 
to have won out as the natural colorant of 
choice? According to Wrolstad, there are 
two chief reasons. 

First, one of the major challenges 
natural colorant contenders face with 
maraschino cherries is that the fruit is 
packed in clear glass and stored at room 
temperature. These two conditions can 
greatly speed up any color changes that 
may want to take place, said Wrolstad. 

Most of the maraschino 
cherries consumed today 
are processed in Oregon 
and Michigan. 

Of all the natural pigments studied to 
date, radish extract keeps its color the 
longest when packed in clear glass and 
stored at room temperature. In fact, 
studies at OSU so far show that cherries 
colored with radish pigment remain 
virtually unchanged after six months. 

Ironically, one pigment that did not 
measure up well at all as a maraschino 
cherry colorant was cherry juice concen- 
trate itself. Researchers at Michigan State 
University found that its color began to 
give out after just four weeks in the jar, 
which is totally unacceptable when you 
consider that maraschinos often sit 
around for months before being purchased. 

The other reason radishes come out 
head and shoulders above other natural 
colorants, said Wrolstad, is that the 
pigment in their skins, called anthocya- 

OSU graduate student Monica Guisti, of Lima, Peru, with synthetic dye and dye made from 
radish pigment. 

Hermiston researcher Gary Reed grew 700 
pounds of radishes for the coloration 
research. 

nin, is closer to the hue consumers are 
used to. He added that color, along with 
texture and taste, is one of the chief 
characteristics consumers judge food by, 
and, because it's usually the first feature 
to be noticed, is most important. 

So strong is the influence of color on 
foods that oftentimes an off color, 
although it has no taste at all, can distort 
the perceived taste of a food in the mind 
of the consumer. And since the color of 
Red #40 has already been firmly estab- 
lished as the "official" color of mara- 
schino cherries, it's important that any 
alternative be close to it in hue. 

One point Wrolstad stressed is that 
during the extraction process most of the 

Winter radish varieties like this one, red 
inside and out, yield more pigment. 

radish flavor is removed from the 
pigment. His research group is working 
on refining extraction and purification 
procedures so they will meet with FDA 
approval. The group also is evaluating 
flavor and color strength and stability. 

Though Wrolstad may be the top 
banana behind maraschino cherry 
colorant research at OSU, most of the lab 
work is performed by Monica Guisti, a 
food science master's degree candidate 
from Lima, Peru. It's Guisti, with 
Wrolstad's guidance, who has been 
extracting pigment from radish skins, 
making syrups from it and analyzing 
various concentrations. 

Wrolstad said that experiments to date 
have included the coloring of bleached 
cherries with both FDC Red #40 and 
radish anthocyanin extract at two 
concentration levels. The syrup composi- 
tion was identical for all with regard to 
syrup components such as sugar, citric 
acid, flavoring and preservatives. 

As is the case with most food research, 
Wrolstad and Guisti aren't satisfied with 
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testing just one variable. They've 
broadened their search to include about 
30 cultivars (cultivated varieties) of 
radish. The first year of the research 
program, 1993, they worked only with 
pigment extracted from radishes pur- 
chased from a Corvallis grocery store and 
grown by SIRI Produce Inc. of Oregon 
City. However, the last two years OSU 
researchers at Hermiston and Corvallis 
have grown radishes for the experiment. 

Jim Baggett, a vegetable breeder with 
the Oregon Agricultural Experiment 
Station in Corvallis, was responsible for 
selecting the radish varieties used in the 
project. He scanned several commercial 
seed catalogs from around the world to 
find those cultivars that seemed to have 
the desired pigment characteristics. 
Although most of the pigment in radishes 
is found in and near the skin, there are 
varieties, said Baggett, that also have a 
significant amount within the flesh itself. 

Radishes supplied to the colorant 
project came in all shapes and sizes: 
round, oval and up to 10 inches long. 
Baggett noted the pigment that Wrolstad 
and Guisti are after seems to strengthen 
the older the radishes get. The cultivars 
were left to grow long past the traditional 
eating size. 

"These radishes get pretty interesting 
after they get old," said Baggett. "The 
pigments seem to be intense but they're 
pretty bad-looking radishes. You'd never 
eat one of them." 

The other half of the radish supply 
picture is found in eastern Oregon at 
OSU's Hermiston Agricultural Research 
and Extension Center. Gary Reed, the 
superintendent of the center, is providing 

the colorant research team with the same 
radish varieties being grown in Corvallis. 
Last year Reed delivered to the food 
science lab in Corvallis 700 pounds of 
radishes grown on a 70 foot by 70 foot plot. 

Reed said that because Hermiston is in 
the "banana belt" of that part of the 
country, temperatures do not differ greatly 
from those in Corvallis. In each area it 
takes from 45 to 60 days to grow the 
radishes to the desired size and pigment 
content. 

In addition to containing more pigment, 
older radishes also are lots hotter than 
those picked for human consumption, 
noted Reed. "They become like red 
peppers," he said. 

Last year Guisti received a total of just 
over 65 pounds of radishes with which to 
work. From that, she was able to extract 
0.3 ounces of purified radish anthocyanin 
extract with which to conduct her 
experiments. 

OSU food scientist Ron Wrolstad is 
contemplating uses for radishes like these, 
once their pigment is removed. 

Horticulture professor Jim Baggett is growing radish varieties at the OSU Vegetable Farm 
near campus for cherry coloration research. 

In the pigment-extraction process 
radish peelings are first frozen in liquid 
nitrogen before being shattered into a fine 
powder. The pigment is then extracted 
from the powder by several chemicals to 
produce an intensely red solution. 

To date, all of the experimental work 
done in the colorant project has been 
performed on a small scale inside the 
laboratory. Wrolstad said that this year he 
and Guisti are moving operations into the 
pilot plant, which is actually a small food 
processing facility inside Wiegand Hall 
on the OSU campus, the university's food 
science building. If the project continues 
to look promising there, building a full- 
scale pigment-processing plant will be 
the next step. 

It is estimated that $500 
million worth of the 
pigments are sold each year. 

Does the research buck stop at the 
radish? Apparently not. Food scientists at 
OSU also plan to focus their investigative 
curiosity on other naturally occurring 
pigments, such as pigments in black corn 
and red potatoes. Like radishes, Wrolstad 
noted, corn and potatoes can be grown 
and harvested in large volumes with 
modern mechanized farming practices. 

Wrolstad said that the international 
market for natural colorants is by no 
means small. It is estimated that $500 
million worth of the pigments are sold 
each year, with Japan accounting for 
$100 million of that. 

Two primary funders of the OSU 
colorant research are the state cherry 
commissions in both Oregon and 
Washington. The Center for Applied 
Agricultural Research (CAAR), part of 
the Oregon Department of Agriculture, 
also has contributed significantly to the 
project. 

It's unknown whether Oregon will 
become the radish capital of the world if 
Wrolstad's and Guisti's research proves 
to have commercial value. But when you 
consider that hundreds of tons of mara- 
schino cherries are produced in the state 
each year, the radish crop is sure to 
accelerate in direct proportion to the 
demand for its pigment. 

Free-lance writer John Schmitz lives in Salem, 
Oregon. He has a degree in food science and 
technology from OSU. 
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BAD NEWS BASS 
In northeastern Oregon, OSU fisheries biologists 

are monitoring invaders that may threaten 
native fish, including salmon 

BYYOLANDAM.CALVILLO 

he snorkeler drifts with 
1 the river current, his 

sleek blue wet suit 
glistening in the sun. 
Using rocks on the river 

bottom, he pulls himself out of the 
current into a quiet pool and contin- 
ues to search. Rainbow trout and 
whitefish dart away as he ap- 
proaches and silt swirls before his 
mask. A shadow cast by a boulder 
looks promising and the snorkeler 
turns to look under the rock. 

Suddenly, a fish face flings itself 
at his eyes, pectoral fins and gills 
flaring menacingly. Joe Ebersole 
yelps into his mouthpiece. He's 
being attacked by a male small- 
mouth bass guarding its nest! 
Ebersole marvels as the flustered, 
but fearless. 10-inch-long bass 
swims in circles, guarding a wrig- 
gling black mass of bass hatchlings. 

The discovery of the nest early 
last August was Ebersole's and his 
colleagues' first in the Wenaha 
River, where it winds through a 
wild canyon in northeastern Or- 
egon. According to Ebersole, the 

IVI. UHLVILLU 

nest is evidence that smallmouth 
bass are moving into the tributaries 
of the Snake and Grande Ronde 
Rivers. Such a move, which has 
already occurred in Joseph Creek 
nearby, is not good, he says. It may 
threaten native populations of 
salmon and trout. 

"Unlike the native fish species in 
the river, smallmouth bass are very 
territorial and they are a different 
kind of predator," says Ebersole. He 
explains that smallmouth bass were 
introduced into Oregon rivers 
during the I80()s when settlers came 
to the state and wanted to catch 
familiar fish. 

Smallmouth bass are a favorite 
among sport anglers even today. 
But until recently they have occu- 
pied bigger rivers like the Columbia 
because smaller waterways have 
been too cold for them. Bass prefer 
temperatures of 60 to 75 degrees 
Fahrenheit, whereas salmon and 
trout require 40- to 65-degree 
temperatures. 

"We know that one reason the 
bass are migrating to these smaller 
rivers is because the water is heat- 
ing up," says Ebersole. "And the 
waters heat up because more 
streamside vegetation has been 
removed by both commercial and 
private activities." 

Ebersole explains that cotton- 
wood trees and willow bushes along 
the banks cool the water in 

Far left: OSU's Joe Ebersole in the Wenaha 
River. Photo: Tom Gentle. Left: A smallmouth 
bass. Photo: Photo Researchers, Inc. 



small rivers and creeks. But other trees 
do too, he adds, pointing to ponderosa 
pines and deciduous trees farther away 
from the Wenaha River. He explains that 
they cool water only a few meters 
underground that seeps into the river. 
This groundwater seepage creates cold 
pockets, providing refuge for salmon and 
trout during hot days. 

Ebersole is a research assistant with 
Oregon State University's Department of 
Fisheries and Wildlife. His supervisor, 
fisheries professor Bill Liss, is the 
principal investigator for a larger, 
climate-related project that includes the 
smallmouth bass study. 

Liss says most studies on declining 
salmon populations focus on the fate of 
older fish passing through the Columbia 
River dam system towards the ocean. 
But he believes non-native fish such as 
bass may have a significant impact on 
salmon populations at an early stage in 
the salmon's lives. 

"I was surprised how far 
bass had penetrated." 

"I was surprised to see how far up 
these streams [Snake and Grande Ronde 
River tributaries] the smallmouth bass 
had penetrated," says Liss. He explains 
that in the summer of 1994, Ebersole and 
other members of his research team 
mapped distributions of smallmouth bass 
in Joseph Creek, a tributary of the Grande 
Ronde. 

Liss says smallmouth can eat salmon 
and trout, but they also can hurt native 
species in other ways—by competing for 
food and space. 

"The significance is that salmon may 
be beginning to interact earlier in their 
life cycle with a non-native predator and 
a competitor," he says. "It's something to 
be concerned about, given the decline in 
salmon in the Columbia River." 

• • • 
It's a couple of weeks after Ebersole 

discovered the smallmouth bass nest. To 
get to his campsite on the Wenaha River, 
photographer Tom Gentle and I drive at 
night past Joseph Creek Canyon, down a 
steep, dusty, curving road. In spite of the 
cooling image of the snow-flecked 
Wallowa Mountains we spy to the south 
before sundown, we expect 100-degree 
weather the next day. The next morning 
dawns salmon-pink and is quickly 
cloaked by a dense blanket of clouds, its 

Ebersole and his wife Lisa hike from their camp to a stretch of the Wenaha River where 
they'll work together to record fish types and numbers. 

As Joe Ebersole snorkels, Lisa Ebersole records data he shouts to her. Joe found a 
smallmouth bass nest In the Wenaha River last summer. The non-native smallmouth enter 
traditionally cold rivers when the temperature Increases. 

frayed edges losing puffy fragments as 
they billow across the sky. 

"If it stays cloudy like this, the water 
temperature won't go up as much as 
usual," remarks Ebersole as he surveys a 
pile of wet suits, snorkel masks, waders 
and boots: gear we need for both crossing 
the river and observing fish. 

We wade across the river to a pool, 
where Ebersole checks electronic 
thermometers submerged near the bank. 
Temperatures are recorded in a metal 
box, one of several he'll collect at the end 
of the study, for a record of the shifting 
climate in the Wenaha. He pokes another 
thermometer, attached to a 4-foot-long 
probe, into the water. The mid-morning 
temperature in the pool is 54 degrees 
Fahrenheit, too cold for bass to be active. 

"We mapped out the areas of cold 
water to see where they might be coming 
from given the shape of the valley floor, 
and learned quite a bit about where we 
might find seepages of cold water in the 
channel," Ebersole says. Now he and 
others can predict where the cold regions 
are by looking at the shape of the land. 
"Some of these cold regions are heavily 
used by salmon and trout," says Ebersole. 
His studies have shown higher densities 
of fish in the cold-water zones, especially 
when the streams get above 70 degrees 
Fahrenheit. 

When the water temperature gets this 
hot, salmon and trout have to work harder 
to cool off. Their need for oxygen 
increases while the oxygen concentration 
in the water decreases. The fish die from 
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a lethal combination of burning and 
asphyxiation. 

Because the water in rivers and 
streams is dynamic, it flows through a 
varied riparian topography. The tempera- 
ture of the water changes, cooling as it 
passes through gravel bars or under shade 
and warming as it riffles over sun-heated 
rocks. Thus the river is composed of 
threads of temperature gradients, slipping 
over and under one another as surging 
currents weave a complex thermal tapestry. 

"We have lost a lot of this thermal 
complexity in the rivers due to land use," 
Bill Liss says. "This is just as important 
as the increase in temperature." 

Besides vegetation removal, another 
cause of the higher river temperatures 
may be a steady increase in global 
temperature, Liss asserts. The project he 
and Ebersole are working on is part of a 
larger effort by the U.S. Environmental 
Protection Agency to predict how global 
climate change will affect bodies of water 
and creatures that dwell in them. 

"We've not only reduced the numbers 
of salmon, but also their diversity, which 
makes the salmon unable to respond well 
to fluctuations in temperature and other 
environmental stresses," says Liss. He 
emphasizes that the loss of cold water 
refuges for salmon and trout may ulti- 
mately contribute to the extinction of one 
or more species. 

• • • 
Standing downstream from the pool 

containing the bass nest, Ebersole squeezes 
his sinewy frame into a wet suit and dons 
his snorkel mask. As he eases himself 

into the river I enter it too and follow him 
closely while he counts fish and shouts 
out the sizes and types to his wife, Lisa, 
who is his mapping assistant for the day. 

Having grown up near farm ponds and 
creeks in Pennsylvania, and spent much 
of his childhood suspended in streams 
observing fish, Ebersole swims ahead 
confidently. With his arms and legs as 
fins, he almost looks like a fish himself 
—a large, strange, blue-colored chinook 
facing the stream flow, surveying rainbow 
trout and whitefish in the middle of the 
channel. 

"One 10-centimeter rainbow to my 
left, and one zero plus rainbow," Ebersole 
shouts to Lisa, who follows us along on 
the bank, map and pen poised to scribble 
observations. "Two 7-centimeter white- 
fish," he continues. 

Ebersole maps sections of the river 
four times a day to get a picture of where 

Besides land use, global warming may be 
affecting water temperatures, says fisheries 
professor Bill Liss. 

Ebersole, talking with Lisa Ebersole, Is studying sections of several Oregon rivers to map 
where various fish species relocate in response to temperature changes. 

various fish species relocate in response 
to temperature changes. At night, he's 
observed the guardian smallmouth bass 
sleeping, while hungry squawfish inch 
closer to the hatchlings. 

Finally, we approach the nest to look 
for the bass hatchlings, called fry, and the 
feisty 10-inch (25-centimeter) male bass 
Ebersole saw guarding them. But the nest 
is empty. 

We approach the nest 
to look for the bass. 

A few finger-length sculpins are 
burrowing in silt that has settled on the 
small pebbles the parent bass gathered to 
protect the fry. Some squawfish are 
swimming nearby. 

We scan the area. Ebersole looks for 
the fry while my untrained eyes peer into 
the green murk, trying to distinguish trout 
from whitefish. Sediment churns in front 
of my mask. A large olive-green fish 
flashes by. Is it the bass? Ebersole looks 
around the boulders where I saw the fish, 
but he can't confirm my sighting. And he 
sees no sign of the bass fry. 

"A heron could've gotten him, or an 
angler could've caught him," Ebersole 
says of the male bass. Or, he adds, "a 
large fish might've just chased him away, 
or maybe the young died from a drop in 
temperature, which means there's no 
reason he'd want to stick around." 

Ebersole explains that Joseph Creek, 
where smallmouth have successfully 
established themselves, has experienced 
more logging and agricultural activities at 
its headwaters than the Wenaha River. 
That may have led to higher temperatures 
favorable to bass, he speculates. 

"But the fact that riparian vegetation 
does a lot to contribute to cool water 
temperature has already been estab- 
lished," Ebersole says. "We want to do 
some modeling with our data to find out 
what effects different temperature 
regimes have on the native and non- 
native fish communities and on their 
interactions in these streams." 

For now, Ebersole is relieved by the 
premature disappearance of the nest in 
the Wenaha River pool. Perhaps small- 
mouth bass are not rearing young in 
there, after all. At least, not this season. 

Science writer Yolanda Calvilio wrote this article while on 
temporary assignment with OSU's Department of 
Agricultural Communications. 
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Researchers are eyeing pluses and minuses of this former 
Oregon crop, used to make linen and linseed oil 

By Leonard J. Calvert 
and Joe Marks 

Cleopatra knew about flax. In 
her days along the Nile 
linen cloths, which are made 
from flax, were highly 
prized. But the plant itself 

flourishes in cool climates like parts of 
the former Soviet Union, Belgium and 
Oregon's Willamette Valley. 

What Cleopatra liked about linen is 
still popular today. The absorptive and 
evaporative qualities of flax fiber with its 
waxy hand make it especially desirable 
for clothing in hot climates. Linen 
garments are comfortable because they 
don't cling to the body, allowing air to 
circulate. The look is crisp, although 
linen does wrinkle. 

From what we know, a Mrs. John 
Kirkwood grew the first flax in Oregon in 
1844 near Tualatin in Washington 
County. She crossed the plains in 1843 
and may have brought the seed with her. 
The flax she grew was processed, spun, 
woven and made into clothing and other 
household items. 

Oregon flax must have been pretty 
good. Records show that flax grown in 
Marion County in 1875 was exhibited at 
the Centennial Exposition in Philadel- 
phia. The flax fiber was awarded a 
bronze medal and a certificate saying that 
it was "an extraordinary length with 
superior gloss and silky finish." 

A twine mill was operating in Linn 
County as early as 1876. It had a capacity 
of 5,000 pounds of twine per month. The 
Oregon Agricultural Experiment Station 
issued its first flax publication in 1897. 

Oregon's fiber flax industry reflected 
the fact that flax is the strongest of all 
natural fibers. Most of the state's flax 
fiber became fishing nets, upholstery and 
even fire hoses. In fact, one main market 
for early Oregon flax manufacturing 
plants was twine for sewing wheat sacks. 
A key reason Oregon manufacturers 

Flax harvest last summer at the Lou 
Kokkeler farm just north of Eugene. 



Mabel and Jessie Blackwell "wigwam" fiber flax near Monroe in 1944 for the Benton County 
Flax Growers' Cooperative. In Europe's commercial fields today, huge round bales of flax 
have replaced bundles like these. 

Spools of coarse yarn used to spin flax in 1941 at the Salem Linen Mill. By 1943, Oregon 
had 14 mills. Several factors contributed to flax's decline in the state after World War II, 
including competition from European flax and cotton and synthethic fibers. 

addressed this market niche by producing 
coarser yarns, threads and toweling was 
because mills in the eastern United States 
dominated the production of fine woven 
articles, using imported European flax. 
But Oregon producers also grew some 
oil-seed flax, selling the linseed oil that 
comes from those plants. 

The state's early flax industry was 
small and kept alive by state agricultural 
leaders. It received a big boost in 1915 
when the legislature appropriated 
$50,000 to establish a processing plant in 
the state penitentiary. The plant was set 
up to provide a processing facility and 
market outlet for growers, employment 

for inmates, and to put the state in a 
leading position in developing the 
industry. Supposed to be self-supporting, 
the prison plant, known as the State Flax 
Industry, required subsidies and loans 
until 1923. The state-owned plant could 
process flax from about 3,000 acres. 

Later, in the 1920s and 1930s, commu- 
nities sought government aid to increase 
processing capacity. Cooperatives were 
formed and plants were built, some with 
private funding. 

This put Oregon in a good position at 
the onset of World War II, which 
disrupted production of flax throughout 
Europe. Some Oregon flax growers 

began selling seed to South American 
countries interested in establishing their 
own industries. Because of demand, 
prices went up, acreage increased and 
more plants were built. However, the 
market collapsed shortly after hostilities 
ceased and flax had almost disappeared 
from the Oregon scene by the mid-1950s. 
A 1953 Agricultural Experiment Station 
bulletin on flax shows 14 processing 
mills in 1943. Ten of the mills closed 
between 1945 and 1949. 

Even in its heyday, flax was not a 
"megaplayer" in Oregon agriculture, like 
wheat, for example. But it was signifi- 
cant. Harvest peaked at 18,000 acres in 
1942. Production reached 37,000 short 
tons of flax and flax fiber that year. By 
1951, the number of acres harvested was 
just over 2,000 and production was 3,400 
short tons. 

Production was concentrated in the 
Willamette Valley counties of Marion, 
Clackamas and Lane. Good soil was 
equal in importance to a cool, moist 
climate in determining quality and yield. 
Chehalis and Willamette soil types 
seemed to be best for flax production. 

Harvest peaked at 
18,000 acres in 1942. 

At first, flax was thought to be an 
excessively heavy, soil-depleting crop 
because successive plantings on the same 
ground did poorly. However, OSU 
scientists found that production decline 
was caused by disease and recommended 
a rotation with grain, clover and a 
cultivated crop. 

The rapid decline of Oregon's flax 
industry reflected the re-entry of Euro- 
pean flax and linens into the marketplace, 
the emergence of cotton as a dominant 
fiber in textiles and the availability of 
synthetic fibers such as nylon after the war. 

Work by OSU agricultural engineers 
and crop scientists solved many of the 
production and harvest problems facing 
early producers. At the same time, textile 
researchers in OSU's School of Home 
Economics were studying ways to use the 
flax fibers. Researchers produced a 1940s 
Agricultural Experiment Station bulletin 
called "Weaving with Flax." It focused 
primarily on the potential for use in 
upholstery and other home furnishings. 
Because flax is resistant to sunlight, it 
makes excellent home furnishings, such 
as draperies. 
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Today, for several reasons, flax is back 
—in the research area, at least. One of the 
main reasons is that the state is phasing 
down open burning of grass seed fields 
after harvest, a practice that helps grass 
seed farmers control weeds and diseases. 
Growers are seeking rotation crops. 

A team led by Steve Knapp, a profes- 
sor in OSU's Department of Crop and 
Soil Science, is looking at ways to help 
the state re-enter the flax sweepstakes. 
Researchers are studying old varieties to 
see which work best and trying to develop 
varieties better suited to modern farming. 

"The Oregon Department of Agricul- 
ture is sponsoring our research," said 

Knapp. "The aim of the project is to 
reintroduce fiber flax production to 
Oregon. The hope is that grass seed 
farmers will be able to rotate their fields, 
especially those used for certified seed 
production, from grass to flax, breaking 
insect and disease cycles and controlling 
troublesome weeds while producing a 
cash crop. 

"The main limitation to reintroducing 
flax to Oregon is attracting industry to 
build processing facilities here," added 
Knapp. "Flax processors usually supply 
planting and harvesting equipment, 
which is quite specialized." 

"Flax is not a mystery crop; growers 

Last spring, senior research assistant Daryl Ehrensing of OSU's flax research team checks 
varieties in test plots at the university's Hyslop Farm near Corvallis. 

At harvest, flax is pulled out of the ground 
because the plant's roots also contain 
valuable fiber. Besides, it's almost too tough 
to cut. 

know how to grow it," said Daryl 
Ehrensing, a senior research assistant 
who works with Knapp on the OSU 
research team. "But some things have 
changed. Farmers are using new herbi- 
cides, for example, and we need to know 
if there will be any problems of herbicide 
carryover on the flax." 

Jim Crane, an OSU research techni- 
cian in crop and soil science, started 
working with flax when he came to the 
university more than 25 years ago. He 
notes that flax is "making a worldwide 
comeback" and growers here could be in 
a favorable position. 

"The main limitation is 
attracting industry to build 
processing facilities here." 

"When I came here, the program was 
near its end," Crane said. "We were 
looking at winter hardiness. We wanted 
to be able to grow a winter crop instead 
of a spring one that requires spraying for 
weeds. A winter crop would produce a lot 
higher yields than anything you could do 
in the spring, because the weather for 
growing the crop is much more favorable 
in winter—cool, moist." 

OSU is reviving its flax breeding 
program. Crane and colleagues are using 
standard plant crossbreeding techniques 
to develop winter-hardy oil-seed variet- 
ies, and they plan to use improved 
European plants in developing new fiber 
varieties suited to Oregon. 

A flax comeback couldn't happen at a 
better time. "There seems to be a fiber 
crisis—for paper and fiber to make 
reinforced boards," Ehrensing says. 
"We've already begun work with a local 
paper mill to see how flax can replace 
other sources. 

"We grow champagne-quality flax 
here," he continues. "We seem to have 
the best climate in the U.S. It compares 
with Belgium, Normandy and similar 
areas that produce the highest quality flax 
in the world. We have cool, wet springs 
ideally suited to produce good yields on a 
quality crop." 

Adds Crane: "If we can take better 
advantage of the winter weather here, 
we'll be even farther ahead. That's why 
we're working on improved varieties. 

Left: Linseed oil comes from flax seed. Some 
varieties yield more oil; some more fiber. 
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Sure, we still have the old varieties, and 
they're quite good. More than 30 years 
has already gone into this work, so I'm 
optimistic that even better varieties are 
just this close," he says, holding his index 
finger and thumb less than an inch apart. 

This year, some of the best varieties 
were grown side-by-side in research trials. 

"We grow champagne- 
quality flax here." 

"We're looking for improved fibers 
that will be used across the board—for 
paper, rope, fabric," Ehrensing says. 

Ehrensing explains that producing 
improved varieties of flax means getting 
genetic material from a federal repository 
in North Dakota, producing enough seeds 
from that material for experimentation, 
and crossbreeding those flax varieties 
with other varieties. 

"Also," he says, "we're thinking of 
crossbreeding Cascade, a fiber flax 
variety released by OSU in 1946, with 
modern European varieties." The goal, he 
says, is to combine the European variet- 
ies' resistance to diseases and to lodging 
(plants falling over before harvest) with 
the OSU variety's heartiness under 
Willamette Valley climate and soil 
conditions. 

Other questions needing further study 
include agronomic practices and fiber 

Right; Ardis Koester, a textiles and clothings 
specialist with the OSU Extension Service, 
holds fabric made with flax grown in Oregon 
in the 1940s. 

quality, weed control and the develop- 
ment of winter fiber flax varieties. The 
most recent winter variety release by 
OSU was "Linore" in 1962. The breeding 
program has maintained a pure stock line 
of all important varieties, so further 
improvements are likely. 

Also subject to improvement are the 
processes that transform fiber flax into 
line fiber for spinning. These processes 
are harvesting, deseeding, retting, 
scutching and hackling. Here's a brief 
explanation of the processes: 
■ Harvesting. The flax plant is pulled 

from the ground because the fiber 
extends into the roots. Cutting the plant 
would leave several inches of fiber in the 
stubble. Several types of pulling ma- 
chines are available that will harvest 
more than two acres per hour in a three- 
ton-per-acre crop. 
■ Deseeding. Removing seedpods 

from the flax stem is the first of several 
stops in a flax processing mill. The seeds 
are valuable for planting or for linseed oil 
or flaxseed meal. 

■ Retting. Retting, meaning rotting, is 
performed in large tanks of warm water. 
Bacterial action dissolves thin-walled 
tissues surrounding flax fiber and certain 
gums binding the fiber to woody portions 
of the stem. 
■ Drying. After it's retted and 

drained, flax is dried. 
■ Scutching. Dried, retted straw is 

scutched—that is, passed through a 
machine that breaks the straw and then 
separates the fiber from the woody 
portion of the stem. 
■ Hackling. During hackling, hanks 

of fiber (hanks are scutched fiber) are 
drawn through wooden or wire combs to 
remove short, tangled fibers and to 
straighten and separate long fibers. 
Hackled fiber is graded, bundled and 
prepared for shipping to the flax-spinning 
mills or textile mills. 

OSU scientists are convinced that flax 
processing can be streamlined and 
continuous rather than seasonal. They are 
experimenting with the European method 
of retting flax, which is to leave it in the 

OSU research technician Jim Crane, bundling flax grown In Hyslop Farm test plots, first 
studied flax more than 25 years ago. 
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Above: Flax fiber. Below: OSU researchers and farmers roll flax from field experiments into 
huge bales. They plan to send it to mills on the East Coast and in Europe for testing. 

field after harvest where rain or dew wets 
it, triggering the desired bacterial 
breakdown. 

"It could be very signifi- 
cant economically. It'll 
reduce labor costs." 

"We have eleven growers, predomi- 
nantly grass seed growers, in the 
Willamette Valley participating in a 
feasibility study," says Ehrensing. "Last 
summer they grew about 40 acres of flax 
so we could test the field retting concept 
in our climate. If we finds this works in 
the Willamette Valley it could be very 
significant economically. It'll reduce 

b labor costs, for one thing." 
■      Even though the Willamette Valley is 
§ one of the world's best places for flax 

production, the success of its flax will 
depend on being competitive with 
producers elsewhere in the world, notes 
Ardis Koester, a textiles and clothing 
specialist with the OSU Extension 
Service. 

The textile and clothing industry is 
"globally interdependent," Koester 
points out. For instance, cotton may be 
grown in country A, processed in 
country B, sewn in country C, and sold 
in country D. 

Koester believes flax's re-emergence 
in the apparel industry may have more to 
do with the break-up of the Soviet Union 
than a renewed interest in natural fibers. 
She notes that high-quality flax is once 
again available from Eastern Europe for 
use by spinning mills in Ireland and 
elsewhere. 

With all the developments, growers 
are optimistic that the crop OSU agricul- 
tural economists once called "one of the 
elite crops of the Willamette Valley," 
because it required the best soils, might 
again take its place in Oregon's agricul- 
tural panoply. 

But they might heed comments from 
Murray Wade, writing about flax in the 
first issue of Oregon Magazine in 1930: 
"Flax, like anything else, requires 
intelligent farming. It won't do its best 
with poor seed poorly produced, on poor 
soil and with no practical work." 

Len Calvert, of Eugene, recently retired from 
OSU's agricultural communications department. 
Science writer Joe Marks works at the University 
of Missouri at Columbia. 
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RISE OF THE 
RATITE 
A flightless bird is 

soaring high in 

Oregon. OSU has 

even started the 

West Coast's first 

emu research program; 

ostriches are next 

BY BOB ROST 

The emu has a checkered past. 
In this century alone the 
flightless bird with hairy 
feathers, a native of Australia 
and Tasmania, has gone from 

being worshipped as a god to being 
declared a scourge on the land. But now 
its reputation is on the rise again. 
Because of its nutritious, low-fat meat 
agricultural entrepreneurs around the 
world, including the Pacific Northwest, 
consider the bird one of the most promis- 
ing agricultural commodities of the 1990s 
and beyond. 

Certainly, anyone studying the bird's 
history might marvel at its longevity and 
adaptability. The emu and its cousins the 
ostrich, rhea and cassowary, all part of an 
order of birds with flat breastbones and 
small wings called ratites, are millions of 
years old. Emus are thought to have 
roamed the Australian Outback 80 
million years ago. 

The native people of Australia, the 
aborigines, give the emu credit for 
creating the sun. According to their 
mythology, the world was dark, except 
for moonlight, when the emu and the 
brolga, another primeval creature, started 
arguing over whose future chicks would 
be more important. The brolga grabbed 
an egg from the emu's nest and tossed it 
far into the sky. The yolk burst in an 
eruption of flames, which splashed 
against piles of wood gathered by the Sky 
People. Thus, the sun was created. 

The aborigines' reverence for the emu 
sprang from their dependence on the bird. 
For centuries, it was literally the core of 
their existence. They depended on the 
emu for food, clothing and shelter. One 
writer described the emu as the Austra- 
lian version of the American buffalo, 

long the core of existence for Native 
Americans who lived on the Plains. 

But the Europeans who eventually 
settled in Australia considered the emu a 
pest of agricultural crops. Australian 
farmers eventually persuaded the 
government to declare war on the 
aborigines' sacred bird, sparking the 
"Emu War" of 1932. The government 
sent a machine gun unit of the Royal 
Australian Artillery to western Australia 
to thin out the birds, which were eating 
crops and destroying fences. The bird's 
speed (30 mph on flat ground) and 
elusiveness proved more than a match for 
military firepower. The "war" ended in a 
month with only 12 emus dead. Farmers 
gave up and built emu-proof fences. 

The aborigines give 
the emu credit for 
creating the sun. 

Following the Emu War, there was an 
uneasy peace between Aussie farmers 
and the emu. Then, in the 1960s, some- 
one hatched a bright idea. Why not use 
the plentiful bird as a meat animal? After 
all, it's actually kind of a big chicken. 

Big, indeed. A full-grown emu can 
grow to 6 feet in height and weigh 120 
pounds. Among birds, emu are second 
only to ostriches in size. They are 
relatively tame and, in the wild, eat plants 
and insects. Emu live 20 to 25 years and 
continue to produce young for most of 
that time. 

The idea of emu ranching caught on in 
Australia. By the early 1980s, it had 
arrived in the United States. Marketers 
believed emu meat would fly with U.S. 
consumers because of the growing 
interest in comsuming healthier food. 
Emu meat, which is red and often 
described as tasting like beef, is touted as 
a low-fat product high in protein and iron. 

The last decade and a half, the emu has 
taken hold with U.S. agricultural entre- 
preneurs looking for new and different 
agricultural commodities. There are more 
than 10,000 emu growers in the United 

Right: A mature female emu at Vincent's 
Ratite Ridge Farm, Philomath, Oregon. 
Photo: Bob Rost 
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States and more than 1.5 million emus. 
The highest concentration of emu 
ranching is in Texas, but there are about 
700 producers in the Pacific Northwest, 
with some 300 in Oregon. Large-scale 
growers are apt to have 20 to 30 pairs of 
the birds and smaller growers generally 
have one, two or three pairs. 

Brochures claim pure emu 
oil has a 40 percent skin 
regeneration factor. 

The emu making up U.S. commercial 
flocks are not imported from Australia, 
according to Gary Smith, an emu rancher 
near Dallas, Oregon. "Australia has had 
laws in place restricting the export of 
native birds for many years," he said. 
"The emu in commercial flocks here are 
descendents from emu in U.S. zoos." 

The emu is relatively easy to manage, 
Smith noted. They're naturally inquisi- 
tive and even seem friendly if they aren't 
threatened, he said. 

In Oregon, emu meat has received 
approval for human consumption and is 
served at a handful of restaurants. 
Clearing this important hurdle has brought 
emu producers a step closer to their goal 
of realizing the emu's potential as a 
competitive agricultural commodity. 

In Oregon these days, emu sell for 
$500-$700 apiece, and one used for 
breeding purposes can be more valuable 
than that. And meat isn't the only emu 
product. Producers believe good markets 
will be developed for emu hides and emu 
feathers and for oils rendered from emu 
fat. Marketing brochures claim French 
scientists have found pure emu oil has "a 
40 percent skin cell regeneration factor" 
(more than the key ingredient in widely 
used anti-aging creams). The brochures 
also say emu oil has been found to relieve 
pain and to protect human skin from 
over-exposure to the sun. There are 
fishing flies made with emu feathers, art 
pieces made from emu eggs, wallets 
made from emu skin. 

Producers, as you might expect, speak 
of the bird as the ideal agricultural 
animal. According to Bill Perrin, an emu 
producer in Hood River and vice presi- 
dent of the Oregon Emu Association, the 
emu is not expensive to produce, many 
emu can be grown on relatively little 
agricultural land, emu are not hard on the 
land, and almost all of the bird can be 
utilized. 

"The Pacific Northwest climate is 
ideal for these birds," Perrin said, "which 
is one reason why there is increasing 
interest in emus in the area." 

Dean Ganes, president of the Oregon 
Emu Association and an emu grower in 
the Tillamook area, said the association 
started in 1993 with about 20 growers. 
Today there are 150 members, said Ganes, 
and the organization is "growing fast." 

Perrin said domestic demand for emu 
meat in the United States exceeds the 
supply and he mentioned Japan and 

Europe as potential export markets for 
emu meat. 

But there is a down side to the emu 
story. Although interest in emu produc- 
tion has grown in the United States over 
the past 15 years, emu research has 
lagged behind. There is little science- 
based information available on how to 
produce the birds efficiently. Jim 
Hermes, a poultry specialist with the 
Oregon State University Extension 
Service, decided to do something about 
that recently. In the process, he started a 
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Philomath rancher Dave Vincent, with a flock of yearling (year-old) birds, believes the emu 
about to take off as an agricultural commodity. 

An emu hatching in OSU's Dryden Hall. A total of 26 hatched from eggs donated by emu 
ranchers for research in the university's Department of Animal Sciences. 
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one-of-a-kind university-based research 
project on the West Coast. 

"It's a ratite research program. Not just 
emu," said Hermes. "We just don't have 
any ostriches yet." 

With emu, Hermes' first goal is to find 
out what kind of feeds are best for them. 
The program is jointly supported by OSU 
and the Oregon Emu Association. 

"Efforts to develop this bird as a 
commodity are in their infancy," he said. 
"The first task is to find out how to 
produce these birds efficiently. Their feed 
is similar to what we feed poultry." He 
and a graduate student, Carol Allen, are 
studying growth rates and feed conver- 
sion rates. Emu nutrient requirements are 
unknown, Hermes noted. 

"Our concern now is to make industry 
growers aware that there isn't anything 
magical about feeding these animals," 
said Hermes. "No matter how exotic an 
animal is, if you can find out their 
nutrient requirements you can get them to 
grow by feeding them normal things. 
There are lots of feeds out there that emu 
growers have to choose from. Prices vary 
from $300 to $900 per ton." 

There's no scientific reason to believe 
emu require some kind of special feed, 
according to Hermes. 

"Many thought that was the case 40 
years ago with poultry," he said, "but 
we've learned a lot since then. The 
situation with emu is just like it was in 
the beginning with turkeys, chickens or 
cows. We're feeding our emus a meat- 
chicken starter diet versus an egg-chicken 
starter diet right now and they seem to be 
doing well on both diets. Corn and 

soybeans are the basic ingredients of 
those diets. Some vitamin supplements 
are added along with minerals and salt. 

"We don't know what to expect from 
these animals," he continued. "Our 
research view is that they are an agricul- 
tural commodity. Some people may 
consider them pets or a particularly exotic 
animal, but our outlook is that emu are 
a salable product. Growers here in 
Oregon have very definite ideas about 
the marketability of emu meat, hides and 
oil products." 

OSU Extension specialist Jim Hermes, left, 
and graduate students Carol Allen and 
David Cunningham weigh a young emu in a 
specially built wooden enclosure. 

Gary Smith, owner of Harvest Bird Ranch near Dallas, Oregon, displays several products 
made from emu hides, oil and feathers. Smith has raised the birds since 1981. 

The OSU emu research program 
hatched its first chicks early last summer. 
Even that turned into research because 
almost nothing is known about incuba- 
tion time, temperature and other factors. 

They are considered poul- 
try by some growers and 
livestock by others. 

"The eggs were donated by various 
emu growers around Oregon and Wash- 
ington, and we incubated them in the 
same incubators we've used for years for 
chicken and turkey eggs," said Hermes. 
"The hatching process was interesting 
because we didn't know how it would go. 
Some birds pop out of their shell fairly 
abruptly. Others push their way out 
slowly. The emu hatched gradually and 
many didn't hatch. We'll improve 
hatching rates as we learn more about 
these birds." 

OSU animal scientist Peter Cheeke is 
studying how emu respond to feed 
additives. Cheeke and graduate student 
David Cunningham recently divided the 
OSU emu flock of 24 birds into control 
and experimental groups and are looking 
at how the birds respond to a recently 
developed feed additive called mannan- 
oligo-saccharide. 

"This product consists of small 
carbohydrate molecules that affect of the 
functioning of the gut," said Cheeke. 
"The additive is supposed to improve the 
feed conversion rate of the animal while 
improving its resistance to disease. 
Results so far indicate that emu do well 
on this feed additive and if further 
evaluation of the product supports early 
findings, this may be something that can 
help emu growers improve the efficiency 
of production." 

Hermes noted their size contributes to 
the uncertainty of how to manage emus. 

"They are slightly smaller than the 
ostrich, which is the biggest bird around," 
he said, "and emu are more docile than 
the ostrich, but the emu is still a very 
large animal. They are considered poultry 
by some growers and livestock by others. 
I look at them more as a big chicken than 
a little cow." 

Bob Rest is an information representative 
in OSU's Department of Agricultural 
Communications. 
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DON'T BE SORRY, 
If an OS U team is successful, I11II ITIIsRL I F. 

more people will serve the chicken 
of the sea on fancy china 

BY RON LOVELL 

Tuna. You've known it for 
years as a staple for lunch 

mixed with mayonnaise 
on white or wheat. It's 

good. It's cheap. It's 
available. It truly is the "chicken of 

the sea." 
Tuna in splendid isolation on a 

large white china plate surrounded 
(but not touched by) a few peas and 

baby carrots or crunchy vegetables of 
indeterminate origin or a few strands 

of angel hair pasta in a fine restaurant 
specializing in nouvelle cuisine? 

Highly unlikely. That kind of treat- 
ment has long been reserved for 

tuna's snooty colleague in the fish 
hierarchy. the salmonat least until 

now. 
The collapse of the Pacific North- 

west salmon fishery has caused 
serious losses in employment and 
income for coastal communities in 
Oregon and elsewhere. These losses 

have led fishermen to look to alba- 
core tuna as an alternate source of 

income. 'it is," says Gil Sylvia, an 

economist with the OSU Agricultural 
Experiment Station's Coastal Oregon 

Marine Experiment Station in New- 
port, "an excellent fish." 

Before these fish can realize their 
potential, however, several major 
problems must be solvedin market- 

ing and in freshness and safety. 
Sylvia is doing marketing research. 

Ed Kolbe, acting program leader for 
OSU's Sea Grant program, and Ken 

Hilderbrand, an Extension Sea Grant 
sea food processing specialist, are 

coordinating the work of an interdis- 
ciplinary team to develop solutions to 

the problem of safety. 
Tuna hasn't always been an 
orphan. It used to be big in Oregon, 

with canneries in Astoria alone 
employing 6,000 to 7,000 people, and 

equally large numbers working 
elsewhere along the Pacific coast to 

process the fish. But gradually, 
companies relocated canneries to 

places like Samoa where labor is 
cheap. As a result, fishermen cannot 

market their catches in Oregon as 

they once did and foreign canneries 
won't take tuna that has not been 

frozen. Because most boats operating 
out of Newport only ice their catches, 
the fish can't be shipped as far and 
the market is severely limited, 

according to Hilderbrand. 
A few fishermen have taken to 

selling whole albacore straight off 
their boats on the docks in Newport, 
often at $1 a pound (versus 65 cents a 

pound from a cannery). A few others 
are custom canning tuna and market- 
ing it by mail to customers all over 
the country. 

But when they're hawking their 
catches on the docks, fishermen 

aren't out at sea doing what they do 
best: fishing. Worse, the fishermen 

are facing a public resistance to 
eating tuna any other way than out of 

a can. Using funds from the Coastal 
Oregon Marine Experiment Station, 

OSU Sea Grant, the U.S. Department 
of Agriculture, the Oregon Depart- 

ment of Economic Development, 
Newport Shrimp, Inc. and other local 

Right: An albacore off the Southern California coast. 
This tuna's hooked on a fisherman's line. Photo: Roy Pettus 
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sources, Sylvia and Hilderbrand have set 
out to develop a long-term, profitable and 
sustainable alternative to salmon for local 
fishermen. 

"The nation doesn't 
know anything about 
Oregon albacore." 

This spring, Sylvia organized a survey 
team of graduate students who traveled to 
New York, Chicago, Los Angeles, Seattle 
and Portland to conduct 100 interviews 
about albacore tuna with fish wholesalers 
and people working in large restaurants, 
retail chains and delicatessens. The 
interviewees were asked their reactions to 
buying, selling and eating eight albacore 
products, ranging from tuna loins to tuna 
steaks to smoked tuna to tuna lox. The 
results, now being analyzed, will play a 

Right: Haejung An, a food scientist at the 
Seafoods Laboratory at Astoria, is part of an 
OSU team studying how fishermen can keep 
albacore tuna fresh and safe. 

role in later marketing efforts. "The 
nation doesn't know anything about 
Oregon albacore," explains Sylvia. 
"This stuff is only sold and recognized 
in the state." 

Sylvia's effort is the second to involve 
tuna. In the first in 1983-84, the West 
Coast Fisheries Development Foundation 
and the Western Fish Boat Owners 
Association worked together to set up a 

HOLY MACKEREL: THERE ARE LOTS OF TUNA 

Although albacore tuna is found in all the world's oceans, 
the Pacific variety is one of the finest in quality. It ranges in 
size from 10 pounds to as large as 60 pounds, and is also 
found in the Mediterranean. It is marketed as the only tuna 
that can be called "white meat" tuna. 

Tuna, the largest member of the mackerel family, 
contains other species. The little tuna, or false albacore, 
averages 10 pounds and is found in open Atlantic waters 
north to Cape Cod. The oceanic bonito, or skipjack, is a 
warm water fish reaching 20 pounds in weight. The bluefin 
tuna, at 200 to 1,000 pounds the largest of the species, 
swims in the Atlantic as far north as Nova Scotia. The 
yellowfin tuna is smaller (averaging 
125 pounds) and more southerly in 
range. 

Adult albacore first spawn when 
they are about six years old in an area 
stretching across the Pacific to south 
of Hawaii. The adults remain in the 
central Pacific, while the immature 
albacore migrate extensively through- 
out the North Pacific. 

The northern substock appear 
offshore Oregon in late June or early 
July and swim northward as waters 
warm. They spread to British Colum- 
bia until early October before heading 
west again. (The southern substock 
arrive off southern California in June 

and swim north to San Francisco, where they remain until 
October.) 

Albacore is caught by fishermen sailing in specially 
constructed albacore trollers. A typical 47-foot trailer 
gathers its fish by towing as many as 13 lines of varying 
lengths through the water. A lure is attached to the end of 
each unweighted line. The lines are attached to a pair of 
outriggers or poles that, when lowered to a 45-degree angle, 
hold the lines away from the boat. The trailer is steadied by 
a stabilizer attached to each pole. The gear is designed to 
withstand the strike of the hard-hitting albacore. Fish are 
pulled on board by hand or by pulleys located on the stern. 

(A good day's catch might be 300 
tuna, ranging from 15 to 20 pounds 
each.) Once onboard, the fish are 
allowed to cool down before being 
placed on ice or refrigerated in the 
hold. (This is where the danger from 
histamines is the greatest.) 

Albacore prefer water from 58 to 64 
degrees Fahrenheit. Typically, they 
are found outside 50 miles offshore— 
too far for most sports boats. Trollers 
range as far as 1,000 miles offshore; 
some venture to the mid-Pacific. An 
average trip lasts six days if ice is used 
to cool the fish, or 75 days if the boat 
has onboard freezing. 

Left: A fisherman hauls in an albacore 
hooked off the Oregon coast. 
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marketing strategy to sell albacore. 
Federal money from the Saltonstall/ 
Kennedy Act paid for the program, which 
never really got beyond the stage of 
producing a lavishly printed restaurateur's 
guide and albacore recipe cards for 
distribution in fish markets. This effort 
stalled at the production of these materi- 
als, however, and never won the coopera- 
tion of the fishermen. This meant that 
quality could not always be controlled. 
"It is key to get the albacore name 
known," says Sylvia. "It did all of that 
but the boats and fishermen were not 
committed. Nothing more happened, but 
we're still using the expensive booklets." 

Sylvia and Hilderbrand are determined 
that the new marketing effort include the 
fishermen, who must be encouraged to 
catch the fish and keep it fresh and intact 
once it is caught. 

The look of the albacore is vitally 
important if it is destined for more than a 
can and a place between two slices of 
bread. Albacore fillets must look good if 
buyers are to be enticed. One way to 
avoid appearance problems is to improve 
handling techniques once the fish are 
reeled in. Albacore are usually caught in 
bunches, then tossed aside on the deck 
while the fishermen go after more. The 
fish then flop around on the deck and 
bruise themselves. 

Would the addition of an extra crew 
member to take care of the fish be cost 
effective? Should fewer fish be caught on 
a boat? Sylvia and Hilderbrand are trying 
to find out. 

Equally vexing is the problem of 
product safety. Improper cooling of 
albacore tuna can cause them to produce 
histamine, a toxin associated with food 
poisoning outbreaks sometimes referred 
to as scombroid poisoning. The formation 
of this toxin in tuna can be prevented by 
chilling the fish immediately after they 
are caught. 

Once histamine forms in fish, neither 
butchering, freezing nor cooking will 
remove it. Scombroid poisoning symp- 
toms in humans include everything from 
a metallic, sharp or peppery taste in the 
mouth to nausea, vomiting, abdominal 
cramps, diarrhea and a fast pulse. Antihis- 
tamines relieve symptoms fairly quickly. 

Histamine production is very slow at 
ice temperature and fish held below 40 
degrees Fahrenheit usually become 
visibly spoiled before becoming toxic 
with histamine. However, fish mishandled 
before freezing can be toxic, or become 
toxic later after thawing, if they are again 
mishandled during storage or processing. 

Histamine can form rapidly in fish that 
are held in the "danger zone" at tempera- 
tures above 59 degrees, but the formation 
is stopped by temperatures below 40 
degrees. The U.S. Food and Drug 
Administration (FDA) says that fish not 
quickly chilled after capture may become 
toxic within 6 hours at 90 degrees or 
within 24 hours at 70 degrees. 

Frozen albacore unloaded from a freezer 
boat. The fish are hot (about 85 degrees 
Fahrenheit) when caught and must be 
chilled quickly to prevent problems. 

The FDA has proposed that regula- 
tions to detect harmful elements like 
histamines be in place by 1996. These 
HACCP (Hazards Analysis and Critical 
Control Point) programs are a driving 
force in current OSU tuna research, 
because if an albacore cannot be certified 
"safe" it cannot be sold. 

Would the addition of 
an extra crew member 
be cost effective? 

The control plans for albacore tuna 
will focus on the formation of histamine, 
which researchers feel can be controlled 
by rapidly chilling and holding the fish at 
a low temperature. The proposed FDA 
maximum level for histamines is 5 
milligrams per 100 grams; any fish 
containing histamine above this level will 
have to be discarded and destroyed. The 
regulations specify control measures to 
either document cooling procedures 
onboard each vessel or measure hista- 
mine levels in fish off-loaded at the dock. 

This is made more difficult by the fact 
that tuna are extremely hot when caught: 
85 degrees Fahrenheit, or about 15 to 25 
degrees warmer than the water. Control- 
ling histamines through proper handling 
is a solution that, if carefully documented, 
is meant to get around the requirement to 
measure the histamine level of each fish 
on the dock. Measuring histamine 

OSU Extension seafoods processing specialist Ken Hilderbrand, left, and economist Gil 
Sylvia chat with a fisherman unloading albacore in Newport, Oregon. The two are 
coordinating efforts to help Oregon fishermen make sure tuna is fresh and safe. 
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currently involves time-consuming and 
expensive laboratory procedures that may 
cause processors to avoid purchasing and 
processing albacore. 

To learn more about how onboard 
handling affects histamine formation, 
Hilderbrand and Kolbe organized a 
project in the summer of 1994 to measure 
onboard chilling rates of troll-caught 
albacore and to show how these and other 
handling procedures influence histamine 
formation in fish landed at the proces- 
sors' docks. 

Cormac Craven, a graduate student in 
the OSU Marine Resource Management 
Program, conducted at-sea research in the 
summer of 1994. He made trips aboard 
commercial albacore boats that had ice- 
chilled systems. He purchased and 
evaluated four different commercial 
temperature monitoring systems, mea- 
sured temperatures of landed albacore 

and collected samples for shoreside 
histamine analysis. His data were also 
intended to indicate some preliminary 
effects of chilling rates (under ice or slush- 
ice holding), bleeding, spiking or gutting. 

At the close of the 1994 season, 
histamine levels in more than 25 of 
Craven's samples were measured in on- 
campus labs by OSU food scientists 
Mark Daeschel and Beatrice Gloria. 
(Sylvia and another graduate student, 
Maurice McCarthy, evaluated additional 
samples for quality and effect on market 
value.) Preliminary data showed hista- 
mine levels ranging from a high of about 
1.5 milligrams to less than 0.5 milligrams 
per 100 grams in all fish that had been 
chilled in slush ice. These concentrations 
are well below the maximum level 
proposed by the FDA. 

Craven headed out to sea again 
recently to continue his on-board research. 
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Economist Gil Sylvia, with an albacore poster, is trying to help Oregon fishermen identify 
new markets for the tasty tuna (note the fish's distinctive long pectoral fin). 

A grilled albacore tuna steak. Reeling from a declining salmon fishery, Oregon fishermen 
hope Americans outside the Northwest soon come to see albacore tuna as a delicacy that is 
the equal of salmon. 

In October, additional research began to 
broaden his data on chilling rates, slush 
ice and tank design and operation, 
usefulness of temperature monitoring, 
and on microbial species present in the 
fish or transferred from structures or 
tanks. (This and additional data will help 
Sylvia continue his marketing studies.) 

The team has already made some 
preliminary recommendations: decks 
might be covered with foam pads, for 
example, to prevent bruising; fish might 
be clubbed on the head or spiked in the 
brain (to immobilize them and keep them 
from thrashing); their core temperature 
might be cooled to 50 degrees Fahrenheit 
in the slush ice tank, then chilling on ice 
continued in the ship's hold (to reduce 
the time fish remain at temperatures that 
allow rapid histamine production). 

In August, another project commenced. 
Principal investigators are Haejung An, 
an assistant professor of food science at 
the OSU Seafoods Laboratory in Astoria, 
part of the Coastal Oregon Marine 
Experiment Station, and Daeschel, Gloria 
and Kolbe. Their aim is to look at 
different chilling strategies to determine 
the most efficient and effective. They will 
examine fish sampled by Craven for 
histamine and other microbial levels and 
compare chill rate data with histamine 
levels in fish. They will evaluate various 
handling and killing procedures for their 
efficiency in reducing histamine concen- 
tration. Kolbe hopes that a quick hista- 
mine test can be developed for use by 
fishermen and processors at the dock. 

The aim is to achieve HACCP-based 
guidelines for the tuna fishing industry. 
The guidelines will satisfy the proposed 
FDA regulations to ensure the safety and 
quality of albacore tuna products. "The 
recommendations and understanding of 
handling and chilling requirements will 
minimize histamine levels and enable 
processors and fishermen to modify 
practices accordingly," says Kolbe. 

Adds Sylvia: "None of these factors 
work in isolation. Marketing and sales 
strategies relate to quality and safety. But 
how do we do it and make economic 
sense?" 

Many fishermen are asking themselves 
the same question. Their futures and the 
development of a new fishery to take the 
place—at least in part—of the increas- 
ingly scarce salmon depend on the answers. 

Writer Ron Lovell lives on the Oregon coast. 
He recently retired as a professor of English and 
journalism at OSU. 

30    Oregon's Agricultural Progress Fall 1995 



PROFILE 

A NEW CHALLENGE 

"You really want to know 
who I am?" Lyla Houglum 
asked an interviewer recently. 
"I'm just a kid who grew up on 
a wheat, barley and cattle ranch 
17 and a half miles out of Sun- 
burst, Montana, population 
about 300 if you include the cats 
and dogs. We lived 120 miles 
north of Great Falls, a couple of 
hours east of Glacier Park and 6 
miles south of the Canadian 
border. It's the kind of country 
where you can look out and see 
the curvature of the earth. 

"I was the second of six chil- 
dren," she continued. "I have an 
older brother, three younger 
brothers and a younger sister. I 
did farm-girl stuff typical for 
that period—sewed, babysat, 
sang in the choir and played the 
saxophone in the high school 
band. In the summer I cooked 
for the harvest crew so my 
mother could go to town and 
pick up machine parts, get 
grain tested, and things like 
that. 

"It may sound weird these 
days, but I grew up just thinking 
I'd get married and be a mom. I 
was an average student. To be 
perfectly honest, I went to col- 
lege [at Montana State Univer- 
sity in Bozeman] because my 
boyfriend went there." 

Then things started changing. 
Houglum and the boy broke 

up. Later, tired of school, she 
and a friend considered drop- 
ping out to become stewardesses. 

"But my friend stayed, so I 
did too," she recalled. "Then a 
couple of really good teachers 
got ahold of me." 

By 1972, she had a bachelor's 
degree in home economics, with 
an option in business. After 
graduation, she student taught 
and had an internship with the 
Montana Extension Service. 

"What I liked about Exten- 
sion was that the job was differ- 
ent every day," she said. "It was 
teaching, which I'd discovered 

Dean Lyla Houglum 

I liked to do, but it was less 
formal and you didn't have the 
same students every day." 

In 1973, she got a job with 
the Extension Service in 
Hamilton, Montana. She was 
there, in Ravalli County, 7 years 
as a home economist who also 
worked with the 4-H and com- 
munity development programs. 

Eventually, she decided she 
needed to get a master's degree. 
About that time, she took a 
workshop in conflict resolution. 

"I really liked the workshop, 
and I learned that the instructors 
all had speech backgrounds," 
she explained. So Houglum, 
who says she "was shy as a 
child and tried to get out of 
taking a speech class in under- 
graduate school," made a list of 
universities in several parts of 
the United States with good 
speech programs. Eventually, she 
chose the University of Oregon. 

She was in Eugene 5 years, 
getting master's and doctoral 
degrees in speech communica- 

tion, teaching communication 
classes and working as a con- 
sultant teaching communication 
skills to supervisors from pub- 
lic and private businesses. 

About the time she finished 
her Ph.D., she learned about a 
job opening at OSU. She joined 
the OSU Extension Service in 
1985 as a 4-H youth develop- 
ment specialist. 

"Basically, my job was to 
help 4-H agents around the 
state," she said. 

She must have done a pretty 
good job. In 1990 the Extension 
Service picked her, first on a 
temporary basis, to be its asso- 
ciate director for counties. 

"I wasn't going to apply," 
she remembered, "then Tom 
Zinn (a now-retired Extension 
administrator) talked me into it. 
I thought maybe I'd get the ex- 
perience, then go back to my 
specialist job." 

Five years later, with Exten- 
sion rocked by funding reduc- 
tions related to Oregon's Ballot 

Measure 5, OSU Provost Roy 
Arnold asked Houglum if she'd 
take another administrative job. 

"1 was terrified, literally, and 
inclined to say no," she recalled. 
"But my husband Mike encour- 
aged me to think about it." 

In January 1995, she was 
named OSU's interim Dean of 
Extended Education and Ex- 
tension Service Director. The 
18-month assignment is at what 
many see as a turning point for 
Extension. Funds are shrinking, 
though Oregonians' needs in the 
areas Extension addresses, such 
as agriculture, forestry, nutri- 
tion and adult and youth devel- 
opment, are increasing. 

Under Houglum's leadership 
Extension personnel are assess- 
ing what shape the organization 
should take and what it should 
work on. "One of the primary 
things I'm picking up in meet- 
ings we' ve held across the state," 
said Houglum, "is that people 
want to be at the table to talk 
about what Extension is going 
to be like in the future." 

Extension agents and special- 
ists are poring over state demo- 
graphic trends and talking to 
citizens to make sure the orga- 
nization addresses the issues Or- 
egonians consider most critical. 
And Houglum wants to make 
sure "there's a strong connec- 
tion between the entire research 
base on campus and people 
working in the counties." 

She believes there's "a dis- 
connect" between urban and ru- 
ral Oregonians. "But gangs 
aren't just a Portland problem," 
she said. "And agriculture goes 
far beyond farming areas." 

She hopes her rural back- 
ground will serve her well talk- 
ing to urbanites about how rural 
issues affect them, and to rural 
Oregonians about how urban 
issues affect them. 

"Home, farm, family," she 
said. "Those things still mean 
everything to me." 

—Andy Duncan 
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