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THE EDITOR'S NOTE 

Remember Lou Gehrig. the New 
York Yankee who set baseball's 
endurance record? I've discovered a 
printed equivalent. 

In 1953 the Korean War ended. 
Britain crowned Queen Elizabeth II. 
Stalin died. New Zealander Edmund 
Hillary and Tenzing Norgay, a Sherpa 
guide, climbed Mount Everest. Dwight 
Eisenhower became president of the 
United States. And, I recently realized, 
in Corvallis the Oregon Agricultural 
Experiment Station hired a young 
writer named Robert Mason to be the 
first editor of a new magazine with the 
unwieldy name of Oregon's Agricul- 
tural Progress. 

They kept their 
eyes on the ball. 

"Most agricultural experiment 
stations across the country were 
putting out these dull project reports, 
really abstracts of their scientists' work 
for the year—almost entirely unread- 
able for the general public," recalls 
Mason, now a venerable professor in 
the OSU statistics department. "The 
experiment station directors weren't 
very happy. Many considered annual 
reports a waste of money. But a federal 
law required an annual report." 

A national organization called 
Agricultural Communicators in Educa- 
tion was asked to look into the prob- 
lem. An informal subcommittee came 
up with a new way to report research 
results to the public: magazines. 

"Broodiness: Is It Bad?" asked a 
teaser next to a black and white photo 
of chickens on the cover of the first 
issue of Oregon's Agricultural 
Progress, in the fall of 1953. 

Through the years that followed, 
Oregon's Agricultural Progress 
changed from time to time, as maga- 
zines must to remain vital. In the mid- 
1980s, a grant from the Agricultural 
Research Foundation, a private, non- 
profit foundation that helps fund the 
Experiment Station's research, allowed 
the addition of color photography. 

The last 14 years. I've had the 
pleasure of working on the publication. 
Researching this or that, I've thumbed 
through more back issues than I care to 
recount. I could write about the lows 
and highs, curiosities, and so on. 

I'll simply say: Oregon's Agricul- 
tural Progress is more than ink and 
paper. It's people—a stream of writers, 
designers, photographers, editors, 
secretaries, scientists, extension agents, 
administrators and others. For 40 years 
they kept their eyes on the ball, slap- 
ping out singles and doubles and 
triples. Running out weak grounders 
and pop flies. Striking out here and 
there. Even hitting a home run or two. 

Who knows what the next four 
decades wll bring? Maybe we'll com- 
municate on an electronic highway. 
Maybe we'll go back to using carrier 
pigeons. But to all those people who 
were Oregon's Agricultural Progress 
the first 40 years, I tip my hat. 
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UPDATE 

FRESHER PEARS 
You may find better fruit in 

the grocery story if researchers 
at OSU's Mid-Columbia Agri- 
cultural Research and Exten- 
sion Center are successful in 
refining the controlled atmo- 
sphere storage system used for 
winter pears. 

By further reducing oxygen 
and carbon dioxide in sealed, 
controlled atmosphere storage 
rooms, the researchers hope to 
extend the time the fruit can be 
kept and eliminate the need to 
use a chemical that prevents 
browning of pear skins (a physi- 
ological disorder called super- 
ficial scald). 

Pear production is increasing, 
creating a need for improved 
storage. 

The prolonged storage will 
enable consumers to enjoy fresh 
winter pear varieties from Sep- 
tember to June, while giving 
Northwest growers, whose pro- 
duction has almost doubled in 
the last 15 years, more time to 
sell their fruit. The Anjou pear 
variety makes up 60 to 70 per- 
cent of the harvest, following 
by Bosc and Comice pears. 

In the past there were two 
methods of storing fresh winter 
pears, explains Paul Chen, a 
horticulturist at OSU's Hood 
River center who specializes in 
post-harvest physiology: 

One was to place the pears in 
common air storage at minus 1 
degree Celsius (30 degrees 

Fahrenheit). With this storage 
method fruit maintains its qual- 
ity for five months. 

The other method was tradi- 
tional controlled atmosphere 
storage, which extends the pe- 
riod to eight months. Pears were 
kept in a sealed room contain- 
ing an atmosphere with 2 per- 
cent oxygen, plus 1 percent 
carbon dioxide, with the tem- 
perature held at minus 1 degree 
Celsius. 

"In the old days, 60 to 70 
percent of the fruit was placed 
in air storage; 30 to 40 percent 
in CA [controlled atmosphere] 
storage," said Chen. "The in- 
creased production, however, 
has created a need to extend the 
marketing season even further." 

By lowering the oxygen to 1 
percent, the storage period can 
be stretched to nine months, he 
said. The carbon dioxide level 
must be dropped also to pre- 
vent the core of the pears from 
turning brown. Bags of lime are 
used to absorb carbon dioxide 
in the experimental storage sys- 
tem. 

Currently, Chen points out, 
pears are drenched before they 
are stored with a chemical 
named ethoxyquin, an antioxi- 
dant, to prevent superficial scald 
during storage. Chen believes 
holding pears at a very low oxy- 
gen level will prevent scald 
damage, eliminating the need 
for the chemical. 

This will be particularly im- 
portant, said Chen, if the Envi- 
ronmental Protection Agency 
outlaws use of the chemical, as 
some think the agency might. 
Marketing pears not treated 
with the chemical may fit con- 
sumer buying trends, too, he 
added. 

The Hood River research is 
being done in relatively small 
experimental storage rooms 
(they hold up to 600 packed 
boxes). The findings are being 
shared with operators of large 
fruit packing houses, where 
storage rooms may hold as 

many as 50,000 packed boxes. 
Packers, in turn, are making 
suggestions for further research. 

Because of the high cost of 
operating the equipment that 
creates the new, lower-oxygen 
controlled atmosphere, Chen 
believes commercial packers 
may use a combination of stor- 
age techniques. Pears could first 
be put in storage with very low 
oxygen and later rotated to a 
room with a higher oxygen 
level, or to air storage. 

PIONEER CREAM 

We all scream for ice cream. 
Or at least that's what those 

of us who really like Rocky 
Trail may need to do to keep it 
on the market. 

Now that the Oregon Trail 
celebration is winding down, 
Floyd Bodyfelt, an OSU Ex- 
tension dairy processing spe- 
cialist and Agricultural 
Experiment Station researcher, 
who developed the commemo- 
rative flavor, says the ice cream 
may disappear. That will disap- 
point the many people who 
wrote and called him to say 
how much they enjoyed the 
chocolate ice cream rippled 
with blackberry puree and stud- 
ded with hazelnuts. 

One note said, "My husband 
and I really love your new ice 

cream flavor—Rocky Trail. 
The best thing about it is the 
kids don't! I hope it stays on the 
market. It hasn't stayed in the 
store very long. It sells out too 
fast." 

Others agreed that it's an ice 
cream for adult tastes. "So 
adults are happy because the 
kids aren't eating it first," said 
Bodyfelt, then added, "kids 
want their chocolate simple. 
They want plain chocolate, or 
chocolate on chocolate, or 
chocolate syrup on chocolate, 
or double or triple chocolate, 
but don't bother them with the 
nuts." 

Bob Eberhard, sales manager 
for Eberhard's Dairy Products 
in Redmond, said that news 
didn't surprise him, but added 
that he never had any children 
turn it down. Of the specialty 
ice creams produced by his 
company. Rocky Trail became 
their number one seller last sum- 
mer. He admitted, however, that 
they promoted it more than 
usual. 

Bodyfelt, Eberhard and 
Lorinda Moholdt of the Oregon 
Dairy Products Commission 
were instrumental in getting 
Rocky Trail ice cream on the 
market. 

Bodyfelt and his students 
handled the formulation por- 
tion of the project. Moholdt 
made the chocolate flavor her 

Flody Bodyfelt with a spoonful of his latest creation. 
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only prerequisite, feeling it rep- 
resented the dust and dirt of the 
trail and would be more popu- 
lar than vanilla. 

Hazelnuts were chosen be- 
cause 99 percent of hazelnuts 
grown in North America are 
produced in Oregon. They also 
symbolized the rocks in the trail. 
And since the pioneers ate na- 
tive blackberries as they 
struggled through the moun- 
tains near Mount Hood, Cas- 
cade Mountain blackberry 
puree was rippled through the 
ice cream. Five dairies produced 
Rocky Trail ice cream during 
the summer months. 

Whether the companies con- 
tinue making Rocky Trail will 
be an individual decision of 
each dairy, said Eberhard. His 
company is giving it strong con- 
sideration, but may change the 
name, he said. 

MALES MORE 
MORTAL 

An OSU graduate student 
who spent five months a year 
from 1988-90 living among 
mule deer in eastern Oregon 
suggests an alternative strategy 
for managing the species, in- 
cluding accelerating the har- 
vest ofdoes to increase numbers 
of bucks. 

Regulations in Oregon are 
designed to focus hunting pres- 
sure on bucks, explains Marty 
Main, a doctoral student in 
OSU's Department of Fisher- 
ies and Wildlife. The strategy 
is to protect a large number of 
does to enhance the production 
of fawns. 

But Main's research into the 
sexual segregation of mule deer, 
conducted around Hart Moun- 
tain in southeastern Oregon, and 
followup studies of white-tailed 
deer in Texas, found that the 
feeding patterns ofdoes results 
in severe competition with 
fawns. When the number of 
does reaches a saturation point. 

A mule deer buck on the eastern Oregon horizon. 

the mortality rate of fawns in- 
creases. And male fawns are 
the first to die. 

"It's one reason why we're 
seeing these tremendously 
skewed male-female ratios in 
mule deer populations, and 
probably for white-tails," Main 
said. "The overall decline in 
deer numbers likely is related 
to loss of habitat over the last 
few decades and these declines 
tend to encourage traditional 
buck-only harvest strategies." 

Main, whose major profes- 
sor is Agricultural Experiment 
Station wildlife ecologist Bruce 
Coblentz, set out to determine 
why bucks and does segregate 
themselves during most of the 
year. They usually mix only 
during the fall breeding season 
and in large herds on the winter 
range. The answer, he found, is 
survival. 

Does select their home range 
for successful rearing of fawns. 
Main said. Groups ofdoes will 
choose areas with suitable feed, 
protection for their fawns 
against coyotes and otherpreda- 
tors, and a close proximity to 
water. Does tend not to stray 
from these areas while their 
fawns are young, so the ani- 
mals quickly deplete preferred 
food items. 

Bucks will choose an area 
away from does and fawns. 
They are not tied to an area by 
caring for fawns as are does and 
will range widely and risk for- 
aging in areas where they are 
susceptible to predators such as 
cougars. 

"The males are genetically 
driven to eat as much as pos- 
sible during the spring and sum- 
mer to build up fat reserves, 
because during breeding they 
may lose as much as 30 percent 
of their body weight," Main 
said. "They have only limited 
opportunity to regain any 
weight before winter." 

"It is not to their advantage 
to compete for food in areas 
heavily used by does and 
fawns," Main added. "They're 
not in a race with the females; 
they're in a race with other 
males ... and with time." 

Male fawns suffer a much 
higher mortality rate. Main said, 
because they grow faster than 
female fawns. What food the 
young males eat goes to the 
animals' growth, not necessar- 
ily fat reserves. If the winter is 
harsh, or if the vegetation in the 
home range of does and fawns 
has been depleted, more male 
fawns than female fawns will 
die. 

Female fawns, not as geneti- 
cally predisposed for rapid 
growth as the males, are more 
likely to survive. 

Hunting pressure on bucks 
further skews the ratio, he 
added. 

"Perhaps a better method of 
increasing the number of male 
fawns that survive the winter is 
to harvest more females," Main 
said. "The argument you often 
hear is that 'if you have more 
mommies, you'll have more 
babies.' I would argue that if 
you have too many mommies, 
you'll end up with poor habitat 
conditions and more dead fawns 
in the winter." 

Main suggests adopting the 
theory of "Linked Sex Harvest 
Strategy," espoused by Dale 
McCullough, deer expert from 
the University of California- 
Berkeley. McCullough says 
improved harvest and produc- 
tion of deer can be achieved by 
setting an annual harvest of does 
as a percentage of the number 
of bucks taken. 

CATALOG 
AVAILABLE 

InJuly of 1992afireinthe 
printing building destroyed 
many of the OSU Extension 
Service's and Agricultural Ex- 
periment Station's publications. 
They ranged from pamphlets 
on how to raise various crops in 
home gardens or commerically 
to how to buy food or take care 
of aging loved ones. 

Quite a few have been re- 
printed. For a copy of the bro- 
chure that lists the Educational 
Materials available from the 
Experiment Station and the 
Extension Service write: Publi- 
cations Orders, Agricultural 
Communications, OSU, Ad- 
ministrative Services A422, 
Corvallis, OR 97331-2119. 
There is no charge for the Edu- 
cational Materials list. 
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GROUSING 
An OSU wildlife biologist says his research shows the bird is in trouble 
and degraded habitat is why; others contend we need more information 

BY CAROL SAVONEN 

Dawn in Harney County. I 
awake to ice-cold air, scented 
with sagebrush. The rain fly 
of my tent crackles with frost 
from a clear, early spring 

night in Oregon's sagebrush desert. To 
the east, the first rose of dawn washes 
the stars from an indigo night sky. 

"Come on, let's go—it's time!" 
whisper the researchers in the next tent, 
whose idea of a good time is to get up at 
4 a.m. to see birds. 

Donning boots stiff with cold, I 
stagger out of my tent, pulling on my 
hat, coat and mittens. Pushing through 
sage and the remains of last year's grass 
poking though frozen ground, we head 
up the treeless rise ahead, faintly lit by 
the slow arrival of a late March dawn. 

"Shh, stop," hiss the biologists, who 
know this place well. "You can hear 
them already." 

A squeaky gulp and hollow "plop" 
punctuate the still air. More follow in 
rapid succession, sounding like someone 
playing with a child's squeaky toy, 
gulps, accented with sharp plop-plops. 

We creep close to the edge of the 
basalt rise and look down the slight 
slope. In a small clearing, the early light 
reveals half a dozen squat birds, the size 
of small turkeys, spread amongst the 
sage brush. 

Sage grouse. Puffing up their finely 
feathered white breasts, the grouse hold 
their fanned tails of sharply pointed 

Left: A male sage grouse in eastern 
Oregon's high shrubland. Lewis and Clark 
called the birds "cocks of the plains." 

feathers stiffly erect. Drawing back their 
wings in spasmodic shrugs, they gulp 
more than a gallon of air each, and 
shudder forward with a rubbery-sound- 
ing "boink." Two mustard-yellow air 
sacs emerge from thick white breasts, 
inflating rhythmically, balloon-like, with 
a strut and gulp. Suddenly released, the 
sacs deflate with a popping noise. 

When the explorers crossed 
the Rockies, sage grouse 
lived almost every place 
sagebrush grew. 

The males were gathering at their 
annual lek, or communal strutting 
ground, to show off their stuff, claim 
their territories and defend these small 
patches of sagebrush desert from other 
males. The females usually show up a 
few days or weeks later, watch the 
males, select a partner and mate. The 
hens then go off and nest in a secluded 
sage and bunch grass area. With luck and 
no predators, a hen's clutch of seven or 
eight eggs will hatch about a month later. 
After hatching, the hens will gradually 
move their young to where food is 
plentiful—to wet meadows, lush stream- 
side areas and lake beds. The young will 
become independent in 10 to 12 weeks. 

Lewis and Clark first described sage 
grouse as "cocks of the plains." When 
the explorers crossed the Rockies in the 
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early 1800s, sage grouse lived almost 
every place sagebrush grew—from 
southern British Columbia, east to the 
flanks of the Rockies, south through the 
Columbia Plateau in southeast Washing- 
ton and south towards the Mojave Desert 
of California, including much of central 
and eastern Oregon. 

"Vast tracts of land in 
Oregon now support 
few or no sage grouse." 

In the 1940s, biologists classified the 
sage grouse in two subspecies, the 
western sage grouse and eastern sage 
grouse, explained John A. Crawford, a 
wildlife biologist with OSU's Agricul- 
tural Experiment Station. The western 
subspecies was defined as originally 
ranging from southern British Columbia 
down through eastern Washington and 
most of central and eastern Oregon. Now 
it remains only in certain areas of eastern 
Washington and eastern Oregon, the 
majority in Harney and Lake counties. 
Intense agricultural development 
eliminated it from Canada, Washington 
and the Columbia Basin in Oregon. The 
eastern subspecies, healthy in number, 
lives in Wyoming, Idaho, Montana, 
Nevada and a corner of southern 
Malheur County in Oregon. 

Biologists' ideas about what consti- 
tutes a subspecies are constantly 
changing, now that new genetic research 
tools have become available. Currently, 
the two subspecies of sagegrouse are 
considered separate. But the situation 
may change, said Crawford. At this 
year's Western Sage Grouse Workshop 
in Fort Collins, Colorado, a group of 
game biologists suggested that additional 
genetic work is necessary to determine if 
the two subspecies are truly genetically 
different. A third subspecies in Colorado 
also has been proposed. 

Regardless of their subspecies status, 
the western sage grouse has declined in a 
large part of its original home country, 
said Crawford. And a species may be 
listed as "threatened" or "endangered" 
under federal endangered species laws if 
it has declined in a "substantial" portion 
of its range, he explained. 

"There are now vast tracts of land in 
Oregon which used to have sage grouse 
that now support few or no sage grouse," 
said Crawford. 

The night is clear and cold on the quarter-million-acre Hart Mountain National Wildlife 
Refuge near Lakeview, Oregon, as research assistant Mike Fastabend, left, and fisheries 
and wildlife master's student Anita DeLong fit a radio transmitting collar on a sage grouse 
hen. DeLong and other graduate students of OSU wildlife biology professor John Crawford 
have studied sage grouse in southeastern Oregon the last six years. 

Department of Fish and Wildlife 
(ODFW) and the U.S. Fish and Wildlife 
Service (USFWS). Early census and 
harvest records gave Crawford a general 
sense of the relative abundance of sage 
grouse through time. In the 1950s, 
hunters shot more than 20,000 birds 
during general sage grouse seasons. By 
the 1980s, hunting had been restricted to 
permits only, and fewer than 1,000 birds 
were taken annually. 

Crawford found other disturbing 
trends in the ODFW and USFWS data. 
There was an overall decline in the 
percentage of sage hens producing 
young, and major decreases in the 
number of chicks produced per adult. 

"We had a double problem—fewer 
broods and smaller broods," he said. 
"That information led me to believe that 
sage grouse had a nesting problem and 
probably a brood-rearing problem." 

He decided to design studies to help 
pinpoint the reasons for these declines. 
How were successful and unsuccessful 
hens different? What was different 
between a nest that was raided by 
predators and one that wasn't? What did 
successful and unsuccessful hens eat? 
What did chicks eat and how did that 

This bird froze when Delong shined a 
searchlight on it. Fastabend captured it in a 
net. 

What was happening to the western 
sage grouse? wondered Crawford. 
Having studied other declining species of 
grouse, including the Columbian sharp- 
tailed grouse, he had an idea how to go 
about studying them. 

First, he examined existing informa- 
tion. There were more than 40 years of 
sage grouse data collected by the Oregon 
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relate to their survival? In what types of 
habitats did the successful and unsuc- 
cessful hens and chicks spend their time 
feeding? 

For the past six years Crawford and 
his graduate students have been working 
in southeastern Oregon to solve these 
mysteries. Between 1989 and 1992, they 
studied nesting and brooding sage grouse 
on two study sites. One, on Hart Moun- 
tain National Wildlife Refuge in Lake 
County, has some of the better popula- 
tions of sage grouse, and the most intact 
sagebrush-bunchgrass ecosystem, in the 
state. The second site. Jackass Creek, a 
Bureau of Land Management (BLM)- 
administered site in Harney County, has 
a more typical, lower population of the 
birds. They live on degraded, overgrown 
sagebrush habitat with sparser native 
grass and fewer non-woody native 
plants, according to Crawford. 

Studying sage grouse isn't easy. It 
involves spending long, cold snowy 
nights in early spring searching for 
female sage hens with a spotlight, or 

Wildlife biologist John Crawford examining 
a sage grouse specimen in an OSU lab. 

netting them to put radio collars on them 
so you can pinpoint their locations in 
hundreds, maybe thousands, of square 
miles of sagebrush country. 

"I remember some nights out there, 
trapping grouse in blizzard conditions," 
said Anita DeLong, who recently 
finished her master's research project on 
sage grouse with Crawford. "The snow 
would come down so hard that you 
couldn't see landmarks to find your way 
back." 

Sage grouse research also means 
hiking cross-country over rough lava 
slopes for days, weeks and even months 
to try to locate radio-collared birds 
transmitting faint and elusive signals. It 
includes identifying and counting partly 
digested contents of grouse stomachs to 
figure out what the birds eat. It also 
entails countless hours measuring and 
determining what species of grass and 
other plants grow around successful and 
unsuccessful nests. 

Over the three-year period at Hart 
Mountain and Jackass Creek, Crawford 

MAKING IT HOME AGAIN 

How do biologists restore habitat? In many regions, 
land managers are attempting to revive degraded habitat to 
bring back dwindling native fish, plant and wildlife 
populations with the help of fire. 

"We have to understand the processes that influence 
habitat quality—like climate, fire, water quality and land 
use—for everything from mice to grouse to predators," 
said Bill Pyle, chief biologist for the Hart Mountain and 
Sheldon Antelope National Wildlife Refuges, who did his 
graduate studies in OSU's Fisheries and Wildlife Depart- 
ment. 

"We can't control climate, but we can control water 
quality and land uses and use fire," explained Pyle. 
"Controlled burns on the refuges will be more cost 
effective and benefit many species." 

Fire and climate were once the major forces influencing 
the Great Basin environment prior to European settlement, 
explained Rick Miller, professor of rangeland resources at 
OSU's Eastern Oregon Agricultural Research Center in 
Bums. 

"After European settlement, in the late 1800s, we had 
rapid changes," explained Miller. "There was a decline in 
fire, [we had] livestock grazing, cultivation, introduced 
exotic species like cheatgrass and knapweeds, water 
diversion, roads and climate change, all influencing the 
landscape. You need to lay all these factors on top of one 
another and see what has happened to the landscape. 

"Prior to European settlement, woody species were kept 
at bay by fire," continued Miller. "There was a mix of 
habitats—bunchgrass lands and forbs were maintained by 
fire. Woody species like sage and juniper were kept in 

check. Now, without periodic fire, shrubs and juniper 
have increased, forbs have decreased and bunchgrass has 
slowly declined." 

Fire can help restore sage-bunchgrass habitat, ex- 
plained Boone Kauffman, associate professor in 
rangeland resources at OSU. Kauffman specializes in the 
role of fire and ecosystem responses. He studies the 
ecological effects of prescribed fire in eastern Oregon, 
including the John Day Fossil Beds and the Ochocho 
Mountains. 

"Following fire, we have seen increases in bunchgrass, 
bitterbrush and native wildflower species," said 
Kauffman. "And there's tremendous increases in flower- 
ing and seed production in these species too. 

"For sage grouse, we need a mosaic of native bunch- 
grass, native wildflowers and sagebrush," he said. "If we 
grow more native bunchgrass, then predators will have a 
harder time finding the grouse nests." 

Managing habitat on the landscape level, using natural 
tools like fire, is the wave of the future for land manag- 
ers, Pyle believes. 

"The only way we can address declining wildlife 
populations is to manage the landscape on a large-scale 
basis," he said. "There is an increasing consensus that we 
can't manage for single species anymore. Single species 
management is just too expensive. There's too many 
species that are in trouble. 

"But we need to learn to change our perspective and 
think long-term," added Pyle. "Maybe 20 years down the 
line we will see results." 

Carol Savonen 
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and his students radio-collared 278 sage 
grouse hens and monitored 124 nests. 
They looked at the type of vegetation the 
hens nested in, whether the nest eggs 
hatched and, if so, how long the chicks 
lived. They studied what the hens ate 
before egg laying and what chicks ate 
after hatching. 

"Loss of nests to predators 
seems to be a result of 
habitat inadequacies." 

Their studies indicated western sage 
grouse reproduction is precariously low. 
Many of the hens didn't nest at all. Of 
hens that did nest, predators ate many of 
the eggs and chicks. Hens had lower 
nesting success in areas with habitat 
degraded by grazing, crowded by shrub 
build-up due to fire suppression, and 
choked with aggressive, non-native 
weeds like cheat grass . Of all the chicks 
produced by 278 hens studied at both 
sites, only nine chicks lived until fall. 

Successful nests, those that hatched 
young, were surrounded with significant 
amounts of tall (greater than 7 inches) 
native bunchgrass left over from the 
previous year. Crawford says the grass 
helps hide the nest from predators like 
coyotes, ravens and ground squirrels. 
Relatively dense sagebrush also helped 
conceal nests from flying predators such 
as hawks, ravens and owls. 

"We found three and one-half times 
more tall residual [last year's growth] 
grass at successful nests than at nests 
raided by predators," said Crawford. 
"Therefore, loss of nests to predators 
seems to be a result of habitat inadequa- 
cies." 

They studied the diets of hens and 
found that the hens ate native wildflow- 
ers such as milkvetch, hawksbeard and 
desert parsley (up to 50 percent of their 
diets). The wildflowers are termed 
"forbs" by range scientists and contain 
more nutrients essential for reproduc- 
tion—protein and phosphorus—than 
sagebrush. 

"Forbs are more important in the diet 
of the hens and chicks than we sus- 
pected, and grasses are more important 
as cover for nesting," explained 
Crawford. 

They found that successful broods of 
chicks used a wider variety of habitats 
for food than previously known. 

Delong listens for radio signals from hens fitted with collars. She and Fastabend, in the 
background looking through binoculars, monitored the birds over a three-year period at 
Hart Mountain and Jackass Creek. Such research indicates sage grouse reproduction is 
precariously low, contends John Crawford, Delong's major professor. 

"Hens move chicks around from big 
sage to low sage to lake beds and 
meadows," said Crawford. "The success- 
ful chicks at Hart Mountain ate a larger 
proportion of forbs and insects than the 
less successful chicks at Jackass Creek, 
which fed on a higher percentage of 
sage." 

These studies confirmed trends in the 
earlier ODFW and USFWS data, 
according to Crawford. Indeed, he says, 
the majority of the populations of sage 
grouse in Oregon are already in trouble 
and may be headed into further decline. 

Since much of the native habitat of 
sage grouse is on public lands, a decline 
of the western sage grouse may heat up 
the debate over the issue of cattle grazing 
on public lands and the way public lands 
are managed. Conservationists and 
biologists are predicting more conflict. 

"The sage grouse is an example of one 
of the species that is being hit the hardest 
by the effects of heavy grazing," said 
Paul Ketcham, conservation director for 
the Portland Audubon Society. 

"We have a problem—the sage grouse 
is declining in both its range and in 
numbers and in productivity," he said. 
"But, since nothing is being done right 
now to address this problem by public 
land managers, we may have to list the 
bird as 'threatened' in order to change 
the way agencies like the Bureau of Land 
Management and the Forest Service 
administer the land. We can't wait 
around. We are figuring out how to 
proceed. Our options are either petition- 
ing the U.S. Fish and Wildlife Service to 
protect the bird under the Endangered 
Species Act or work with the agencies to 
get grazing practices on public lands 
changed. " 

Professional opinions vary about the 
status of sage grouse in Oregon. Scien- 
tists debate about the interpretation of 
historical data on hunting and bird 
numbers. They disagree about whether 
the bird is one subspecies or two. And 
they can't see eye to eye about what 
factors to study, how to interpret a 
landscape or how to determine what is 
important to the bird. 
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Anticipating the mating season, male sage 
grouse fight over territory. 

ODFW biologists Mitch Willis and 
George Keister interpret the historic 
ODFW and USFWS sage grouse data 
differently than Crawford. Though they 
say the birds have declined drastically 
since the 1950s, they say that the smaller 
population of birds has been holding its 
own since the 1970s. 

"For the past 17 years, there has been 
no significant change in productivity or 
abundance of the western sage grouse in 
Oregon," said Keister, citing an ODFW 
report he co-authored and published last 

April with Willis and others. "They are 
at self-sustaining levels. It's a fairly 
abundant bird, but it's just hard to see. " 

Although they haven't studied sage 
grouse, range scientists Rick Miller and 
Marty Vavra, who work at OSU's 
Eastern Oregon Agricultural Research 
Center at Burns, have concerns about 
Crawford's interpretation of landscape 
condition and historic factors. 

ODFW biologists 
interpret the historic 
data differently. 

"Conducting research on rangelands is 
always a challenge, especially when 
large areas are needed, as in the case 
with many wildlife studies," said Rick 
Miller, a professor of rangeland re- 
sources who studies range plant 
responses to the environment. 

Miller has concerns about wildlife 
studies that compare numbers of birds on 
two different habitat types. 

"It is essential to know the climate, 
soils and vegetation patterns when 
conducting wildlife studies," he said. 
"The mountain big sagebrush plant 
communities at Hart Mountain, where 
nesting success was greatest, are wetter 
and differ in climate, soils, plant compo- 
sition and cover than the considerably 
drier mixed Wyoming big sagebrush and 
low sage communities at Jackass Creek. 
Comparing the nesting success and 
attributing it to range conditions between 
very different sites is like comparing 
apples and oranges." 

There are many more questions to be 
answered in future studies, suggested 
Miller. How does nesting success vary 
with wet and dry cycles or the cyclic 
nature of predator populations? How 
does nesting success vary across differ- 
ent communities, ecological conditions 
and management practices? 

"We are overlooking many important 
questions and may miss the combination 
of factors related to nesting success of 
sage grouse if we don't look at the 
complete picture," said Miller. 

"Natural resource management is 
complicated," added Marty Vavra, 
superintendent of OSU's Eastern Oregon 
Agricultural Research Center at Burns. 
"We should consider as many factors as 
possible before drawing conclusions 
from the historical data." 

"It is very difficult to compare sage 
grouse numbers between the 1950s and 
1990s," continued Vavra. "Cattle grazing 
impacts were greater in the 1950s. 
Predator control in the 1950s was very 
intensive on all rangelands. There was 
also much greater control of sagebrush, 
particularly with herbicides, on public 
lands." 

Crawford tries to stay out of the fray. 
He said the public land management 
agencies have not always wanted to 
agree with his conclusions—that habitat 
is the most important factor determining 
whether sage grouse will reproduce 
successfully. 

"We have a lot of denial that there is a 
problem with the sage grouse," he said. 
"A huge amount of energy of the public 
land agencies and environmental groups 
is spent blaming. 

"Some blame predators as the major 
cause of the decline," he continued. 
"Others say exotic weeds and animals 
are the problem. Then there's some that 
say lack of wildfire has caused the 
habitat to degrade. And many blame 
cattle. There's even some that say the 
sage grouse is doing OK or coming back. 

"But every one of our studies showed 
forbs and grasses to be the limiting or 
controlling factors during the reproduc- 
tive period," he said. "Most of our losses 
of study nests were from predators, but 
predators are only a symptom of de- 
graded habitat conditions, not the main 
cause of the loss." 

Crawford and Hart Mountain National 
Wildlife biologists say that the solution 
is to manage not for a single species, but 
for an entire ecosystem. Then the 
benefits will be widespread. 

"The sage grouse is a symptom of the 
decline of an ecosystem," he said. "The 
solutions are not simple. It means 
restoration of soils and vegetation. 

"The bottom line is that much of the 
sage grouse habitat is so degraded from 
poor land management that it is inad- 
equate for successful sage grouse 
reproduction. We need to manage for the 
proper kind of herbaceous cover if we 
are going to have successful production 
of sage grouse young. We have to restore 
habitat and bring back a balance of grass 
and forbs into the sagebrush community. 
Otherwise, there will be pressures 
brought to bear on management agencies 
by those concerned about the future of 
the sage grouse in Oregon." 

Carol Savonen is a science writer with the 
Oregon Agricultural Experiment Station. 
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TOPS IN HOPS 
Al Haunold is one of the world's few hop breeders: 

beer drinkers taste his success; so does Oregon's economy 

ISI 
oticing my baffled expression 
at the trellised fields we were 
driving past early last spring, 
my friend explained they were 

hops yards. I saw only row upon row of 
tall poles supporting a wire grid high 
above the barren-looking ground. 

Green vines were sprouting from the 
soil by the time we returned to the area a 
few weeks later. On another trip not long 
afterwards, I pulled the car off the road 
and watched workers attaching the vines 
with strings to the wires overhead and 
securing the bottom end of the string 
near the base of each plant with small 
metal clips. 

My fascination with hops grew almost 
as rapidly as the plants. It didn't flower, 
however, until I met Al Haunold, a U.S. 
Department of Agriculture plant geneti- 
cist who works at OSU. He is one of a 
handful of people worldwide who still 
breed hops, and his work has been 
instrumental in changing the varieties of 
this plant grown in the Pacific North- 
west. 

Oregon's commercial hop industry 
dates from the 1880s. In 1992, 7,900 
acres were under production, generating 
estimated sales of $22 million from the 
plant's pine cone shaped flowers, used 
by the brewing industry. 

Hop research began at OSU (at that 
time called Oregon State College) in the 
1930s. Haunold's predecessor, Stan 
Brooks, started selection of the first new 
variety in the 1950s, but it wasn't 
released for public use until 1971, six 
years after Haunold joined the program. 

Left: August hop harvest at Mission Bottom 
Farms near Salem, Oregon. Photo: Bob Rost 

BY JOAN DRAKE 

Named Cascade, a significant amount is 
still planted in Washington state and 
about 100 acres in Oregon. 

After Brooks transferred to another 
part of the country, Haunold began 
developing a variety similar to Fuggle, 
an English downy mildew-resistant 
aroma hop widely grown in Oregon at 
that time. "Our objective was to develop 
something similar, but with a higher 
yield," explained Haunold. His new hop, 
Willamette, was released in 1976. In 
1992 this single cultivar accounted for 
70 percent of Oregon's hop production. 

The Willamette project mirrors 
research Haunold has conducted to 
develop other new varieties. He starts by 

cross-breeding single plants that have 
characteristics similar to those he 
desires. 

Oregon's commercial 
hop industry dates 
from the 1880s. 

Hops are judged by the quality of their 
oils—myrcene, humulene, caryophyllene 
and other minor components—and by 
their resins, or bittering compounds. 
Through analysis of the ratio and 

Veteran hop breeder Al Haunold checks the condition of plants growing at the OSU hop 
yard off Highway 34, just east of Corvallis. It can take 10 years to develop a new variety. 
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chemical composition of these two 
components, Haunold can determine 
whether the plants have commercial 
potential. 

"They want a consistent 
product from one 
brewery to another." 

Other important considerations 
include whether the variety matures early 
or late and how many of the small, light 

green cones it yields. Chemists must also 
look at storage stability of the resins the 
brewer wants for beer flavoring. 

Once Haunold makes final selections, 
they are raised on three-acre commercial 
plots in Oregon, Washington and Idaho 
for at least four years. During this period 
varieties with biological problems are 
screened out, explained Haunold. Then, 
based on the growth results, brewers 
choose ones they like. 

The next step is to produce beer on the 
scale it would be made in a brewery and 

Left: Hop vines climb up string attached to 
overhead wires and stakes in the ground. 

HARVESTING HOPS 

Although hops have been grown in many parts of 
the United States since the early 1800s, today only 
Oregon, Washington and Idaho raise them commer- 
cially. All Oregon production is in the Willamette 
Valley, from Independence to St. Paul. 

Gone are the days when the cones were harvested 
by hand and it took 500 people five weeks to pick 35 
acres. Today a crew of about 30 can process 600 
acres in around four weeks. 

I joined hop breeder Al Haunold in late August, 
near the hop yards that had fascinated me for months, 
to watch the beginning of this year's harvest. He had 
told me ahead of time that it was a million dollar 
operation, but I was still surprised at the size and 
complexity. 

Two generations of the Weathers family run 
Mission Bottom Farms near the Wheatland Ferry. 
They raise seven different hop varieties on their 760 
acres. 

The harvest window for a variety lasts about two 
weeks. Early harvest yields 1,100 to 1,200 pounds 
per acre; late harvest, typically 2,000 pounds per 
acre. 

A huge mechanical harvester moves through the 
yards, its downward curving knives cutting the vines 
without damaging the wires. Two men guide the 
falling vines into the bed of a truck the harvester 
pushes along in front of it. Three other men swinging 
machetes have passed through minutes before the 
harvester, slicing the lower ends of the vines free a 
few feet above the plant's crown. 

When the truck is full, it pulls away and another 
quickly moves into position. The filled truck heads 
immediately for the processing plant, where the vines 
are quickly hung on conveyor belts that deliver them 
to a giant picking machine. 

It's noisy, an aroma of hops permeates the air and 
fine yellow dust from the resin glands covers every- 
thing in the building. The hops drop below the picking 
mechanism and the stripped vines move on to a 
machine that converts them into mulch, which gets 
tilled back into the hop yard soil. 

Another series of conveyor belts removes remnants 
of stems and leaves and transfers the cleaned hops to a 
two-story building for drying. Here a $30,000 ma- 
chine spreads the cones 32 inches deep in wire-floored 
bins lined with cloth. Heat from gas-fired burners is 
pumped into chambers below the kilns and dries the 
hops as it rises. This takes six to nine hours, depend- 
ing on the variety. 

Years ago workers removed the cones by hand, but 
today the cloth lining is used to pull the hops into a 
trough with another conveyor belt in the bottom. They 
are moved to a storage bin on the lower floor and 
cooled for 24 hours, before being compressed into 200 
pound bales. 

Depending on the buyer's preference, plastic or 
burlap is used to encase the hops. The bales are then 
shipped to warehouses for cold storage. 

Until 30 years ago, most hops were used in the leaf 
form. One third of all hops are still used as leaf hops, 
but another third is processed into extract. 

The concentrate, which looks like honey, can be 
packaged in any size requested by the customer. It 
remains stable almost indefinitely and is well suited 
for export because it's easy to handle and the concen- 
trated volume reduces shipping costs. 

The final third of hops is ground, formed into 
pellets and vacuum-packed in gas impermeable 
pouches. These, too, are excellent for ocean shipping. 
The package size can be customized so the brewer just 
has to open and put it in the brew kettle. Pellet hops 
remain stable for several years under cold storage. 
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have a taste panel rate the product made 
with each hop as acceptable, similar, 
different or objectionable. Based on 
these findings, a decision is made on 
whether to use the variety. 

"If so, then they request we release it 
as a commercial variety for public use," 
said Haunold. A name is selected and the 
variety is released for commercial 
production under a tri-state agreement. "I 
figure it takes about 10 years until all the 
answers are in for a new hop variety." 

Even after a new variety is released, 
you won't find it in bottles and cans in 
the supermarket for a few more years. 
Growers need to learn how to handle 
new varieties that may differ not only in 
maturity, but also in drying and process- 
ing characteristics and disease 
susceptibility. 

Brewers, too, must experiment with 
new types. "They know if they buy hops 
from Oregon and hops from Washington 
there will be differences, so they take 
that into consideration," added Haunold. 

Breweries use three forms—leaf hops, 
extracts and pellets—either alone or in 
combination. Their exact brewing 
formulas are usually proprietary infor- 
mation. 

"There's no real formula for success. 
It depends on the type of flavor charac- 
teristics they want to impart to their 
beer," said Haunold. "Many, particularly 
those with more than one brewing 
facility, are concerned about not chang- 
ing the flavor. They want a consistent 
product from one brewery to another, 
regardless of what part of the country it 
is located in." 

Hops are judged by the 
quality of their oils. 

Despite the recent emergence of 
microbreweries in the United States, 
these small operations account for less 
than one percent of the total beer 
production in this country. They typi- 
cally brew full-bodied, aromatic beers 
that use more malt and twice the hops, 
and sell at premium prices. 

"If our large breweries would use 
hops at even near that rate, we wouldn't 
have enough in the world to go around," 
said Haunold. "So we'd have to find 
more, which we would happily do." 

Also, if brewery giants such as 
Anheuser-Busch, Miller Brewing, 

This machine's knives cut the vines without damaging the wires. Workers guide the vines 
into the truck bed. Machetes are used to slice the lower end of the vines. 

In this three-story building conveyer belts move hop vines from the trucks to a picking 
machine that strips the vines and separates cones from leaves and stems. 

Adolph Coors, Heileman and others used 
hops on that scale, they would have to 
charge more for their product, added 
Haunold. Taxes, packaging and advertis- 
ing costs, along with price wars, make it 
a cut-throat business. 

"There are oodles of different types of 
bread, but how frequently and how 
regularly does the average housewife 

buy French bread or sourdough French 
bread?" asked Haunold, as an analogy of 
the beer types. "You buy it occasionally, 
maybe once a week. But most people 
don't eat it every day. And that's the way 
it is with microbrews." 

Also, the trend today is toward lighter 
beers. Even European beers have become 
lighter, although Haunold doesn't think 
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they will ever be as low in bitterness as 
our major brands. 

"We live in a climatic zone that is 
different from Europe. Here, particularly 
in the southern part of the country, many 
people drink beer for thirst," said 
Haunold. "Ice cold, it doesn't give you 
that much flavor." 

The Austrian-born hops breeder 
enjoys the whole range of brews, but 
only imbibes with a meal, and rarely has 
more than two a day. Although Haunold 
uses moderation in that respect, he goes 
all out in his work. 

After releasing Willamette in 1976, 
his attention turned to raising the alpha 
acid, or bitterness, level of hops. Most 
varieties have from 4 to 10 percent, but 
through cross-breeding, Haunold and 
coworkers boosted the alpha acid in two 
varieties—Galena and Nugget—to 
between 13 and 16 percent. 

"They (the two varieties) gave this 
country a reputation for producing super- 
alpha hops that few locations around the 
world can match," said Haunold. 
"Increased bitterness means you need 
less acreage, but led to more plantings in 
the U.S. because those hops can be 
produced more economically here than 
anywhere else." 

It brought about increased export of 
hops, the majority of which are now 
supplied by only five countries—the 
U.S., Germany, the Czech Republic, 
Slovenia and England. "In 1992 I think 
we exported an all time record, or at least 
close to it," said Haunold. 

By the mid 1980s, Haunold's work 
had turned to aroma-type hops with 
lower bittering content. There are three 

Left: Haunold pruning experimental hops in 
his campus greenhouse. 

A VARIETY FOR YOUR YARD 

Hop growers aren't the only people interested in Al 
Haunold's work. One variety he developed, which has 
dark red stems and leaves, has drawn the attention of 
Oregon's nursery industry. 

The variety produces cones that can be used in beer 
making, but it isn't vigorous enough to be used for 
commercial production, explained Haunold. When 
word got out about the unusual plant, the ornamental 
industry requested it be released for public use. 

Since doing so in 1992, Haunold has received twice 
as many requests for root cuttings as he has been able 
to fill, more than 400. Two to three more arrive each 
week. 

Haunold agrees the variety would look attractive in 
a garden setting. In three or four years, the plants will 
grow a strong enough crown to climb 10 to 12 feet 
when tied from above. 

Another variety he is growing has yellow foliage. 
"It must have originally come out of England, because 
the oldest I've been able to trace it back to was a hop 
called Sunshine that came (into the U.S.) in the 1930's 
from Wye College, a hop research institute in southern 
England," said Haunold. 

He discussed the variety with an expert at Harvard's 
Arnold Arboretum who believes this plant, too, may 
be valuable to the nursery industry. "So I'm looking at 
some types and might write one or two up this winter 
for release. 

"And then he asked if 1 ever grew variegated ones," 
said Haunold. "And 1 said, yes, I've found such types 
also, and always selected against them and thrown 
them out. And he said, 'Don't do that.' So I'll keep 
my eyes open for something like that too. 

"But that's really a sideline. It's not part of my job 
and I never even thought that anybody would be that 
interested," said Haunold. "But, if there's a certain 
segment of the population that would like this type of 
thing, well, why not? 

I don't only work for the hops industry, 1 work for 
the general public. And if they derive a benefit, we can 
release it." 

Left: Nurseries like the variety Blue Northern Brewer. But 
developing ornamental hops is "a sideline," says Haunold. 
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Haunold developed Cascade, Liberty and Willamette, shown left to right. In 1992, Willamette made up 70 percent of Oregon's 
hops. U.S., Japanese and European brewers are interested in new plants he hopes to test commercially in 1994. 

Freshly picked cones spread across the floor of a kiln where hops are dried before baling. 
Oregon's hop industry had sales last year estimated at $22 million. 

major groups: Hallertauer mittelfruh, 
Tettnang and Saaz. Each is different in 
terms of their aroma potential, but major 
brewers are using increasing amounts of 
such hops. 

His search for a variety close to the 
German hop, Hallertauer mittelfruh, 
yielded three recently released varieties: 
Mt. Hood, Liberty and Crystal. "They 
differ in maturity and somewhat in 
quality, but all have traits of traditional 
European noble aroma hops." 

He is now working on the Tettnang 
group. Three selections that brewers 

thought had potential were planted in 
three-acre commercial tests in 1993. 
Haunold expects one of those to be 
released about 1998. 

Meanwhile, he has begun single plant 
selection of the Saaz group, reported to 
be the most flavorful, most aromatic hop. 
It's the highest-priced hop in the world 
and, until fairly recently, came only from 
Czechoslovakia (now called the Czech 
Republic). 

Haunold obtained some original Saaz 
stock through an exchange for high-alpha 
material. "But it was full of viruses. It 

took a pathologist in Washington a year 
to clean it up," said Haunold. "I didn't 
take it that seriously; I thought it was 
hopeless." 

But lo and behold, when the variety 
was tried in the far northern part of Idaho, 
the plants looked completely different. 
Yield was about 20 percent higher than in 
the original country and they were virus 
free, said Haunold. There are now about 
1,400 acres of that hop under cultivation. 

He expects to have three or 
four ready for commercial 
testing as early as 1994. 

From a group of 25 plants produced 
through cross-breeding, he expects to 
have three or four Saaz-type seedling 
selections ready for commercial testing in 
three-acre plots as early as 1994. U.S. 
brewers, in addition to Japanese and 
Europeans, are showing great interest in 
these higher-yielding seedling selections. 

"That means a new Saaz-type hop 
should be well on its way before 1 retire 
sometime in the middle of 1995," said 
Haunold. It also means that during his 
30-year career in hop research, this man 
will have developed new varieties for 
every hop category. Beer drinkers will be 
tasting the results of his effort for years to 
come. 

Writer Joan Drake lives in McMinnville, 
Oregon. 
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TASTE 
Scientists 

..jrimcnt sta. 
:hreat to the bay crabs Oregontans 

love to catch 

hat came to be Know 
,'   disease mystery be";1 

enough. 
Bob Olson was working in the 

Fish Disease Research at OSU's 
Science Center in Newport when Miiosh 
Popovich, retired vice-president for administra- 
tion at OSU. brought in some Dungeness crabs 
he had caught in Alsea Bay. 

"He said the crabs had a bad taste and thai 
their flesh didn't look right. He wanted me to 
look at them." Olson said. 

Gumshoe, sleuth, scientific flatfoot: These 
aren't the words Olson would probably use to 
describe his job. A researcher at OSU's Coastal 
Oregon Marine Experiment Station, he special- 
izes in diagnosing fish diseases. He is particularly 
interested in diseases caused by parasites— 
animals that live on or in another organism. The 
parasites Olson generally deals with are tiny, 
one-celled animals called protozoans. 

BY TOM GENTLE 

■^. 

ils^ ess 

m. 
Rich Chllders. an OSU graduate student in 
wildlife, collects crabs from Yaquina Bay on the 0 
Coast. The creatures will be studied at the Coastal 
Oregon Marine Experiment Station at Newport. 
Photo: Tom Gentle 
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Olson first looked for the obvious 
suspect. The first thing that came to 
mind was a protozoan parasite found in 
crabs and fish. Known as microsporidia, 
these parasites invade the muscle tissue 
of the host animal where they produce 
great numbers of spores that eventually 
occupy the entire muscle. The crab, its 
muscles weakened by the invading 
spores, ultimately dies from starvation or 
becomes easy prey. 

"An important thing to remember is 
that microsporidians infecting crabs and 
fish do not pose a danger to human 
health. They are very specialized 
protozoan parasites that survive only in 

certain kinds offish and crustaceans. The 
only reason to avoid eating infected 
crabs is that they don't taste as good as 
healthy crab," Olson said. 

Microsporidians infecting 
crabs and fish do not pose 
a danger to human health. 

But we're getting ahead of our story. 
Before he finally solved the needle 
disease mystery, Olson was, like 

Columbo, going to have to doggedly 
pursue his elusive culprit. 

Under the microscope, it was obvious 
that something was wrong with the crabs 
Popovich brought in. "The meat in a 
healthy crab should have a translucent 
appearance before it's cooked. But in 
these crabs the flesh looked white—as if 
it had already been cooked." 

Nor did he find the microsporidian 
characteristics he expected. 

"I saw these long, needle-shaped 
structures that I couldn't identify. They 
didn't match anything I knew about or 
could find in the scientific literature. 
Microsporidians are usually oval-shaped 

Parasite expert Bob Olson, left, and microbiologist Paul Reno examine an adult male Dungeness crab suffering from needle disease. 
They're at OSU's Hatfield Marine Science Center at Newport. 
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HIS FINGER WAS SPARED 

Rich Childers came to OSU to study for a master's 
degree in fisheries and wildlife and in the process 
became an expert at catching Dungeness crabs. Since 
he began sampling crab populations in September 

1991, he has caught and measured 6,209 crabs. He has 
taken more than 3,000 crabs from Alsea Bay alone. 
He averages 75 crabs an hour. 

Except the ones from Alsea Bay, all the crabs are 
returned to the estuary they came from 
after Childers measures them and 
checks for the presence of the needle 
disease. 

For bait, he prefers rockfish carcasses 
that he obtains from local seafood 
processors. Sometimes he uses raw 
chicken, especially if sea lions are 
around to steal the bait from his crab 
pots. "Sea lions won't touch chicken," 
he said. 

He's only been pinched by a crab 
once, while sampling a commercial crab 
catch in Crescent City, California. He 
reached for a crab and another crab 
underneath it got hold of his index 
finger. "I thought it was going to take 
my finger off," he said. His finger was 
spared, but not his fingernail. 

Left: Rockfish carcasses are Rich Childers 
favorite crab bait. 

and these needle-like organisms didn't 
even come close," Olson said. 

Still, Olson wasn't ready to abandon 
his suspicion that a microsporidian was 
the culprit. He wanted to look at the crab 
tissue through an electron microscope, a 
task he had to perform at the OSU 
Electron Microscope Service Lab on the 
Corvallis campus. 

The microscope is the Sherlock 
Holmes of the scientific world. Employ- 
ing an electron beam rather than ordinary 
light and focusing with electric and 
magnetic fields in place of glass lenses, 
the electron microscope allows scientists 
to examine objects thousands of times 
smaller than can be seen under a tradi- 
tional microscope. 

The electron microscope confirmed 
what Olson was reluctantly concluding: 
The problem was not caused by 
microsporidia. 

"Although the electron microscope 
enlarged the needles, the internal detail 
of the needle material was not visible. 
With microsporidia, it's easy to see the 
internal parts," Olson said. 

Having exhausted the investigative 
techniques available to him, Olson 

turned to scientific colleagues through- 
out the United States and Canada. 
Perhaps one of them would recognize the 
needle-shaped structures. But they, too, 
were baffled. 

Olson's investigation had reached a 
dead end—at least temporarily. 

In the meantime, the need to solve the 
needle disease mystery became more 
urgent. While attempting to identify the 
needles, Olson sampled the crabs in 
Alsea Bay where the infected crabs had 
been caught. He found that 25 percent of 
them had the needle structures in their 
tissue. "That's a surprisingly high 
percentage. A level of one percent or so 
would be more normal and wouldn't 
cause us any concern," Olson said. 

Olson sampled the crabs 
in Alsea Bay. 

With so many crabs in Alsea Bay 
affected, the needles became more than 
objects of scientific curiosity. 

When the OSU Agricultural Experi- 
ment Station established its branch 
station at the Hatfield center, several new 
people were added to expand the 

Left: A sport crabber measures his catch to 
see if it's keeping size—5 3/4 inches 
across the shell. 
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research capabilities of the coastal 
station. One of them was Paul Reno, a 
microbiologist. There had been little 
progress on the needle mystery when he 
arrived in Newport in 1990. 

Olson enlisted Reno in his attempt to 
identify the needles. 

"At this point, we had rejected the 
microsporidian hypothesis, so we didn't 
know if they were bacteria, crystals, 
fungal spores or what, " Reno said. He 
conducted a series of biochemical tests 
to see if he could isolate characteristics 
that would help identify the organism. 

The tests indicated that the needles 
were, in fact, living entities. But what 
struck Reno even more was how resistant 
the needles were to the tests. "They had a 
tough external coating that resisted 
biochemical analysis," he said. 

"I stared at those 
photographs for a 
couple of weeks until 
the light finally went on." 

From the start, Olson had to scramble 
for funding to support his efforts to 
identify the needles. With money from 
the Oregon Agricultural Research 
Foundation and a Mamie Markham grant 
(a fund provided to the Hatfield Center 
by a woman from Arch Cape, Oregon), 
he recruited Richard Childers, a graduate 
student working on a master's degree in 
fisheries and wildlife. 

Childers began sampling the crabs in 
Alsea Bay on a regular basis. It was his 
work that eventually provided the 
evidence that led Olson and Reno to the 
solution of the needle mystery. 

"Olson mentioned that we seemed to 
find crabs that were either clean or 
heavily infected. He wanted one in the 
early stages of the disease. After about 
four months of collecting, I had enough 
experience at identifying infected crabs 
that I was able to recognize one that was 
only lightly infected," Childers said. 

There weren't many needles in the 
tissue of this particular crab, but there 
were numerous round-shaped structures 
that Olson studied and photographed 
under the electron microscope. 

Right: Needle disease infection rates vary 
over time and bay to bay. One survey 
showed 1 percent in Yaquina Bay. One in 
Tillamook Bay, 42 percent. 

"I stared at those photographs for a 
couple of weeks until the light finally 
went on," Olson said. The round struc- 
tures had characteristics associated with 
microsporidia—the organism he had 
dismissed earlier. 

Things suddenly began to fall into 
place. The researchers had discovered a 
highly unusual microsporidian. The only 
ones similar to it are several rod-shaped 
microsporidians found in freshwater 
invertebrates in Europe. But unlike its 

European counterparts, the one found in 
Dungeness crab is much thinner. 

"The needles are so thin that you can't 
see any internal details with a regular 
light microscope and their insides are too 
dense to reveal clear details under an 
electron microscope," said Reno. 

Although they still haven't fully 
described the interior of the needles, both 
researchers believe they have discovered 
a new species of microsporidia and 
perhaps a new genus. 
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The successful identification of the 
needles was only the beginning. In fact, 
the solution of one mystery has created a 
number of questions that need to be 
answered. Childers' sampling of the 
crabs in Alsea Bay indicated that the 
prevalence of the disease varied from 14 
percent to 25 percent on a monthly basis. 

He also sampled other estuaries and 
found crabs infected with the needles 
were present in other Oregon bays, as 
well as in Washington and California. In 
neighboring Yaquina Bay, 1 percent of 
the crabs were infected—an expected 
level that is typical of other crustacean 
microsporidians, according to Olson and 
Reno. 

But a sample of 260 crabs taken from 
Tillamook Bay in 1993 had a 42 percent 
infection rate. California's Humboldt Bay 

of the disease varies so much from one 
bay to another. Perhaps some bays have 
characteristics that favor the disease, such 
as sandy or muddy bottoms. Or perhaps it 
is the density of the crab population in 
each bay. This is one of the questions that 
further research will attempt to answer. 

Moreover, the disease appears to exist 
primarily in estuaries. Samples of the 
commercial Dungeness crab catch— 
samples taken solely from legal-sized 
crabs in the ocean—have had levels of 
infection far under one percent. However, 
smaller, sublegal crabs that had the 
highest infection rates in estuaries have 
not been examined from the ocean as yet. 
Levels of infection in these smaller crabs 
will be determined in further research 
that has been funded by the Oregon Sea 
Grant Program. 

Healthy crabs have translucent flesh like the leg on the botton. Crabs Infected with needle 
disease have white flesh that looks cooked, like the top leg. 

had an infection rate of 15 percent. In 
Coos Bay, 12 percent of the crabs 
sampled contained the needle-shaped 
microsporidians. In Washington, only 2 
percent of the crabs in Grays Harbor had 
the needles, while eleven percent of the 
crabs in Willapa Bay were infected. 

The infection rate for all these bays 
except Alsea and Yaquina are based on a 
single sample, according to Childers, and 
could change significantly if sampled on 
a regular basis. 

Still, the three researchers confess that 
they do not understand why the incidence 

"It appears that recreational crabbers 
are the only ones likely to encounter poor 
tasting crab caused by the needles. And I 
want to emphasize that the disease poses 
no danger to humans," said Olson. 

In Dungeness crabs, however, the 
disease develops slowly and eventually 
kills the crab. Crabs can be infected for 
up to a year before they are affected by 
the disease. Moreover, the disease 
appears to be easily transmitted from one 
crab to another. Diseased tissue has been 
fed to healthy crabs and they all subse- 
quently developed the disease. 

"Given what we now know about this 
particular microsporidian and the 
prevalence of the infection in some 
estuaries, we are concerned that it may 
have a substantial impact on crab 
populations and the sport and commer- 
cial crab fisheries," Olson said. 

Dungeness crab populations have long 
been known to rise and fall in a fairly 
predictable 10-year cycle. The cycle has 
generally been attributed to ocean 
conditions, such as the strength of 
currents. But Olson and Reno speculate 
that the needle disease may also play a 
role in this population cycle. 

"It appears that 
recreational crabbers 
are the only ones 
likely to encounter poor 
tasting crab caused 
by the needles." 

The potential threat to the West Coast 
Dungeness crab population was one 
reason the researchers received Sea 
Grant funds to address questions raised 
by their work so far. 

"It's clear the microsporidian disease 
is a major problem and we need to know 
more about it," said Bob Malouf, Sea 
Grant director. He noted that Olson had 
submitted a similar proposal several 
years earlier that was not funded— 
primarily because the organism had not 
been identified at the time and, in the 
highly competitive world of grants, it 
was difficult to justify funding the 
project. 

He credits the teamwork of Olson, 
Reno and Childers for making significant 
breakthroughs. "I've seen researchers 
work on problems like this for 10 years 
and not make such rapid progress," he 
said. 

Rapid, perhaps, in terms of science. 
But for Olson, it seems like a long time 
ago that Popovich, the retired OSU 
administrator, brought some funny 
looking, poor tasting crabs into his 
laboratory and asked, innocently, if he 
would take a look at them. Little did he 
know it would make such a great 
detective story. 

Tom Gentle is a communications specialist 
with OSU's Sea Grant Extension program. 
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Hermiston has hecome Oregon's center for 
controversial field research with hioengineered 

plants; it started with the insect on the opposite page 

"ennision. in northeastern 
Oregon, lies just far enough 
off Interstate 84 to get by- 
,passed by most travelers. 

It's the relative isolation, along with 
desirable agriculture conditions, that 
make the area around this small town 
ideal for field testing transgenie 
vegetables—plants to which genes 
have been added to overcome inher- 
ent weaknesses or improve upon 
natural qualities. 

"We're where (standard) crops are 
being grown and we don't have a 
large population around us," said 
Gary Reed, superintendent of OSU's 
Hermiston Agricultural Research and 
Extension Center. "Radical extrem- 
ists get over-represented by the press 
and Congress because they're outspo- 
ken and organized, but they're 
probably less than one-thousandth of 
I percent of the population. There's 
not much likelihood of Finding a 

person like that in our population of 
1 H.OOO. Most people around 
Hermiston understand where their 
food comes from and appreciate the 
need to search for better ways to 
produce our food." 

Although transgenie research is 
controversial. Reed doesn't believe 
the work being done at the center is 
likely to cause an adverse response 
anywhere in Oregon. Before the 
project was begun, he and OSU 
administrators met with environmen- 
tal groups to let them know what 
they were going to do and why it was 
going to be done. 

Trials at the 300-acre station 
include potatoes able to fight their 
own battles against a pest, tomatoes 
that have the longevity to ripen 
longer on the vine and still not spoil 
before reaching the consumer, and 
squash resistant to a virus that 
disfigures the fruit. 

BY   JOAN   DRAKE 

Right: A hungry Colorado potato beetle. Photo: Bob Rost. 





Another drawing card of the center is 
its balanced team of scientists. On the 
potato project, varietal developer Dan 
Hane handles the species evaluation, 
horticulturist George Clough looks at the 
growing traits, pathologist Phil Hamm 
does disease research and entomologist 
Reed evaluates how insects react to the 
modified plants. 

Also, added Reed, "we do the job 
right. We go the whole nine yards. We 
follow every rule spelled out by APHIS, 
the federal Animal and Plant Health 
Inspection Service, and we do a lot of 
other things—like restricting entry 
during the times that there are products 
in laboratories and greenhouses. 

Transgenic potatoes 
were first field tested 
at the center in 1991. 

"We follow rules on taking care of the 
crop in future years - making sure there 
is no residual crop left. We bury product 
six feet deep to make sure we get rid of 
it. We do everything the way it's 
supposed to be done and because of that, 
we're attractive to industry." 

James Stamp, of Agritope, said the 
main reason his company chose the OSU 
branch station to conduct their work was 
because it has an ideal climate for 
growing tomatoes. He added that 
location (representatives of the 
Beaverton company can drive to 
Hermiston on a regular basis) and the 
willingness of researchers were other 
important factors. 

Transgenic potatoes were first field 
tested at the center in 1991. Stringent 
guidelines were set up governing all 
aspects of the project. Before the 
research began, approval had to be given 
by OSU's Biosafety Committee and 
APHIS. 

The Monsanto Company of St. Louis, 
Missouri has developed a strain of the 
Russet Burbank potato variety that 
contains a bacterial gene that kills the 
Colorado potato beetle when it munches 
on the plant's foliage. The strategy 
involves a crystal-like protein, produced 
by bacteria called Bacillus thuringiensis, 
or B.t., to make the plants self-protect- 
ing. The technique has already been 
tested successfully on tomato, cotton and 
tobacco plants to fend off attacks by 
caterpillars. 

For the past 10 years B.t. has been 
known to be fairly effective when used 
as a spray on potato plant foliage, but it 
loses potency after prolonged exposure 
to sunlight. Insertion of the gene into the 
plant converts the action from a foliar to 
a systemic insecticide so, simply 
speaking, the transgenic plants manufac- 
ture their own insecticide. 

"Pacific Northwest potato growers 
had not observed Colorado potato beetles 
since applications of aldicarb, a very 
effective insecticide, began in 1974," 
said Reed. "In the first season after 
aldicarb was removed from the market 
by the manufacturer, Colorado potato 
beetles reappeared." 

Approved insecticides are currently 
protecting potato crops from the insect, 
but the beetles have become resistant to 
these products in other places where 
aldicarb is no longer used, explained 
Reed. The transgenic plants may be able 
to eliminate that problem in the Pacific 
Northwest, where potato sales for 1992 
were estimated to be $883 million. 

Scientists also hope the genetically 
altered plants will reduce the need for 
pesticides, herbicides and fungicides. 
The U.S. Department of Agriculture 
estimates growers spend $75 to $ 100 
million annually to control Colorado 
potato beetle infestations on one million 
acres of potatoes. 

Following a beetle attack, adjacent 
plantings at the center painted a dramatic 
picture. Plots of standard plants, un- 

Left: Umatilla County Extension agent Phil 
Hamm with crook neck squash genetically 
altered so it's immune to a virus. 

Gary Reed, left, superintendent of the Hermiston Agricultural Research and Extension 
Center, and Hermiston high school students Will Anderson, center, and Kyle Rankin count 
aphids on potato plants. This research is an outgrowth of transgenic potato work. 
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Unchecked, Colorado potato beetles can spread rapidly. USDA estimates U.S. growers spend more than $75 million a year on control. At 
Hermiston, OSU scientists are testing plants developed by the Monsanto Company. The plants contain a gene that kills the pest when it 
eats their leaves. 

treated with insecticides, were entirely 
wiped out. Plants on the edges of trials 
treated with currently approved insecti- 
cides were damaged, but the beetles had 
died before they penetrated the middle of 
the plot and thousands of the dead insects 
covered the ground. The B.t. potato 
plants showed no signs of damage. 

A second year of field testing 
transgenically modified large tomatoes 
also was conducted at the center last 
summer. The cooperative study with 

WHO PAYS THE BILL? 

Agritope was expanded this year to 
include trials on a fresh market tomato 
variety and one used for processing. 

The goal is to lengthen ripening time 
on the vine while maintaining enough 
firmness for the fruit to be transported to 
market. When tomatoes mature on the 
plant, you add a lot of sugars and flavor 
you don't get if you pick them green, 
explained research assistant Elaine 
Urban. It would be a definite sales 
advantage. 

In addition, researchers are trying to 
produce a more uniform product—one 
with fruit that matures at the same time 
to facilitate mechanical harvesting. 
Records are being kept on when the 
tomatoes set, are mature but still green, 
and reach the "breaker stage" (just 
beginning to show color). 

This was also the first year of field 
tests on transgenic squash. A gene is 
placed in some of the plants to make 
them immune to zucchini yellow mosaic 

The general mission of the Oregon Agricultural 
Experiment Station, defined by associate director V. 
Van Volk, is to conduct research and provide technol- 
ogy transfer to improve agriculture, in its broadest 
sense, for the citizens of Oregon. 

Approximately 50 percent of the operating money 
for the station, which includes the headquarters in 
Corvallis and branches across the state, comes from 
grants and contracts from federal agencies, private 
industry, commodity commissions and other organiza- 
tions that have an interest in improving the economy 
of the state through improved agriculture. 

Funding from these sources enables stations to have 
larger programs—to do much more, said Volk. But 
when a chemical or biotech company proposes a 
project to the station, "we look at what it is that they 
are looking to do. We weigh that against what is the 
benefit to the people of Oregon, and then what can we 
learn about this as a technique or as a tool that we may 
be able to utilize in other ways as well." 

It's a linkage between private industry, the Experi- 
ment Station and the grower. For example, if a 
company has a new pesticide, the Extension Service 
and Experiment Station tests it to find out positive and 
negative aspects, answers to questions farmers will 
have about the product. Their research can also 
uncover other benefits, explained Volk. 

Contracts between a company and the station 
carefully spell out guidelines: what kinds of data will 
be collected, how it will be used, how the material 
will be handled, how they will regulate access to the 
material. 

"We have to be careful that we just don't work for 
private companies," added Volk. "But we watch 
pretty carefully to see it doesn't happen—that, in fact, 
we maintain independence and must see some benefit 
beyond just exactly that particular product." 

Gary Reed, superintendent of OSU's Hermiston 
Agricultural Research and Extension Center, concurs. 
"We get requests all the time to do research that 
would be of benefit to a company, but would not 
necessarily be of any benefit to my growers. And we 
make the policy that we don't take that." 

Nor do they accept projects if a company requires 
total confidentiality. "But a lot of times we can do a 
job that is very essential for industry and at the same 
time that job is very essential for our growers," added 
Reed. 

Talking specifically about the transgenic work 
being done at his center. Reed added, "If we, for 
instance, can get this marketed, and it looks like it 
might be in the marketplace sometime in 1998 or 
1999, it will save tremendous dollars to the potato 
growers in the Pacific Northwest that they now apply 
to control the Colorado potato beetle. 

"It will more than likely improve the environmen- 
tal situation. There will be a lot less pesticide used. 
We'll get to the point on the green peach aphid where 
we are scouting it and applying pesticide only on a 
necessary basis. It can have tremendous economic 
return to the people of Oregon because the grower— 
what he sells his crop for—is almost governed by 
what his production costs are. The vast benefit is at 
the consumer level." 
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virus, a disease that causes deformation 
of yellow crook neck squash, turns green 
zucchini yellow and yellow zucchini 
green. 

"Zucchini yellow mosaic virus is 
important to the area at times. We don't 
understand where it comes from, but 
think there are plants that harbor the 
virus from one year to the next," ex- 
plained pathologist Hamm. "Some years 
we have a real problem, others we don't; 
but it's a devastating disease when you 
have it. If you can grow transgenically 
produced squash plants that are immune, 
what a benefit you would have." 

Proponents believe 
consumers will be the 
primary beneficiaries. 

The squash become infected when 
aphids carrying the virus transmit it as 
they feed on the plants. The disease can 
also be spread by people brushing against 
the foliage as they walk through a field. 

In the trials, researchers are making 
sure plants get exposed to the virus in 
every possible way. "Then the key is are 
they going to come down with the virus 
and if they do, do they still produce 
marketable fruit or not," said Hamm. 
"And if they do, at what quantity do they 
produce the marketable fruit." 

This is a cooperative project with 
Asgrow Seed, a division of Upjohn in 
Kalamazoo, Michigan. At the end of the 
initial season all the plants and fruit were 
autoclaved (placed in a pressurized 
steamer which totally destroys the plant 
tissue after it has been analyzed.) 

Proponents of transgenic research 
believe consumers will be the primary 
beneficiaries, through lower retail food 
prices and increased availability, diver- 
sity, quality and convenience of retail 
food products. Others, however, hold 
differing views of the potential benefits 
and risks of agricultural biotechnology. 

Dan McGrath, an OSU extension 
agent in Marion County, admits the age 
of genetic engineering is here and there's 
no turning back. But he cautions that it's 
as powerful a tool in nature as nuclear 
energy, and points out that we will need 
to go through the same process of 

Right: Research assistant Elaine Urban 
with tomatoes genetically altered so they 
ripen longer on the vine and don't spoil 
before getting to the market. 
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Left: Reed with potato plants destroyed by 
the Colorado potato beetle. Genetically 
altered plants to his right resisted the pest. 

becoming responsible for the manipu- 
lation of genetics as we have done with 
nuclear energy. 

"As we learn about genetic engineer- 
ing and learn to dramatically speed up the 
transfer of genes from one species to 
another, it's important that we not make 
mistakes as we did in the early period of 
nuclear energy development," said 
McGrath. "There's a lot of chaos in the 
movement of genes in nature. We cannot 
predict with certainty that the genes we 
move around won't escape and give rise 
to unthought of consequences. 

"The proper attitude is to recognize the 
power of this tool and to treat it with 
respect," said McGrath. And he added 
that "nature will respond. She will flow 
around whatever changes we pitch at her. 
It's ridiculous to suggest that the Colo- 
rado potato beetle won't eventually 
become resistant to B.t. in potato tissue 
and to B.t. in general. We need to plan 
for that," added McGrath. 

He also stressed the need for non- 
scientists, as well as scientists, to be 
included as decisions are made about 
where and when genetic engineering is 
used. "That includes environmental 
advocates, mothers with babies, every- 
one," said McGrath. 

Gwendolyn Bane, a representative of 
the Northwest Coalition for Alternatives 
to Pesticides (NCAP), said she has 
concerns about the appropriateness of 
biotechnology in general to farmers. "I'm 
conducting a program for sustainability 
for farmers and that means less input off 
the farm. Biotechnology sometimes 
seems to be working against that in the 
fact that they (the researchers) are trying 
to create more inputs that farmers can 
buy, once again, off the farm." 

Top: Dead potato beetles in a research plot. 
Left: Russet Burbank tubers from plants with 
the B.t. gene. 

"This technology is highly expensive 
and will be costly to farmers. Another big 
boom for the seed industry," added Bane. 

"Our other concern is, is this going to 
increase the use of B.t.? Here at NCAP 
we're trying to get people to lessen their 
dependence on the use of pesticides, 
period, whether it be microbial or the 
conventional types," explained Bane. "If 
this is going to increase the use of Bt, 
how does that fit into sustainability?" 

Some groups and 
individuals still have 
questions about safety. 

Despite strict guidelines, some groups 
and individuals still have questions about 
the safety of transgenic foods, A recent 
op-ed article in the Washington Post 
favoring the foods brought a response 
from two staff scientists at the National 
Wildlife Federation, who pointed out 
that the Food and Drug Administration 
review program is mostly voluntary, so 
the engineered foods may not be scruti- 
nized. They also raised a concern that 
most biotech products won't be labeled. 

"Genetic engineering allows the 
transfer of proteins from foods like 
peanuts, which are highly allergenic, into 
foods like potatoes, which are not," said 
the scientists. "Sensitive individuals who 
now avoid peanuts will have no way of 
knowing that they should avoid pota- 
toes." 

Vegetarians, too, have voiced con- 
cerns over labeling because some 
transgenic experiments have involved 
transferring animal genes into plants. 
This and other issues have attracted the 
attention of some religious groups, as 
well as individuals that simply feel the 
process is "unnatural." 

According to Reed, the work being 
done at Hermiston doesn't entail using 
animal genes. "It involves manipulating 
the genetic material, not going and 
getting genes from other sources. 

"The B.t. potato is one of the most 
exciting things I've seen in a long, long 
time," said Reed. "If we don't run into 
too much objection, I believe it will have 
an impact far exceeding the benefit of 
insecticides. But it's a 25- to 30-year job 
to get there. It won't happen overnight." 

Joan Drake, of McMinnville, Oregon, writes 
a nationally syndicated food column. 
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msTENar, 
WANT NOT 
Antonio Torres' 

thinking goes 

beyond 'clean 

your plate) he 

wants us to eat 

the packaging 

BY CYNTHIA ZANETTI 

It's six p.m. Your stomach is doubled in 
knots. Out of the freezer and into the oven 
goes a combination pizza, while the plastic 
bag and dandelion-yellow box are tossed into 

the garbage can. The timer slowly ticks, ticks, 
ticks, as the smell of melting cheese and sizzling 
pepperoni permeates the room. 

The pizza is out of the oven. You slice it 
quickly, grab a piece and chomp ... into a 
soggy crust. 

It's a familiar scenario that 
occurs with more than just 
frozen pizza. There are 
many food products on the 
market that lose quality the 
longer they sit on the shelf. 

Fortunately, people like 
J. Antonio Torres are 
working on this problem. 

ILLUSTRATION: TOM WEEKS 
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As a food scientist with OSU's 
Agricultural Experiment Station, Torres 
studies edible food packaging and 
coatings to find ways of preserving, and 
enhancing, the quality of packaged food. 
These biodegradable materials also 
would help reduce the environmental 
impact of packaging materials (like pizza 
boxes). 

A package is not just a container, 
Torres said. It is a part of the preserva- 
tion of food. If the packaging is 
inappropriate, the food has only been 
processed, not preserved. 

"In foods, if you think from a cost 
point of view, packaging can decide the 
cost of the product," Torres said. 

Torres was just trying 
to solve one problem: 
moldy dog food. 

For example, with beer the cost of the 
bottle, the label and the cap must be 
considered, in addition to the beer itself. 
The result is a cost ratio of six to one; the 
packaging can cost six times as much as 
the beer. 

Packaging food is not simple. Food 
needs to be protected from light, oxygen, 
moisture and microbes, and such 

protection requires complicated forms of 
packaging. Each packaging problem is 
different, but in many instances, edible 
materials could be part of the solution, 
Torres believes. 

The type of edible materials depends 
on the product. Edible materials can be 
used to coat food, or they can be put 
inside food products—between layers, he 
said. 

When he started doing the experimen- 
tation that led him into packaging 
research, Torres was just trying to solve 
one problem: moldy dog food. Tempera- 
ture fluctuations in storage caused 
condensation to form on the pet food. 
That provided a good environment for 
mold growth. Torres solved the problem 
by placing a thin layer of an antimicro- 
bial agent on the surface of the food. To 
prevent the diffusion of the antimicrobial 
agent into the food, he investigated the 
use of a protein coating as a barrier. Only 
then did Torres begin thinking of how he 
might contribute to research underway in 
the area of edible packaging. 

These days at universities and within 
the food science industry researchers 
basically are studying three types of 
edible coatings: 

—Several have been prepared from 
modified forms of cellulose, a complex 
carbohydrate in plants' cell walls that 
already is used in many food products. 

Left: Food scientist Antonio Torres shows 
off a few traditional products he's examined 
in the OSU lab where he experiments with 
edible food packaging. Above: Some 
products need packaging "within." Torres 
solved the soggy cone problem in this 
frozen ice cream product. 
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—A second coating under study is 
made from protein obtained from sources 
such as soybeans, wheat, corn and milk. 
Torres' original work was with zein, a 
protein in corn. 

—A third group of materials under 
investigation is made up of carbohy- 
drates called polysaccharides (the pectin 

used in making jelly is an example). One 
polysaccharide studied at OSU is 
chitosin, a chemically modified version 
of chitin, the hard coating found on 
shellfish. 

These three substances are technically 
appealing, Torres said, because they 
have long molecules that can function as 

OSU food science and technology graduate student Edgar Tello, from Guatemala, tests an 
edible food coating concoction. Torres is Tello's major professor. 

Torres and other researchers around the world studying the feasibility of edible food 
packaging hope to help reduce the cost, improve the quality and reduce waste. 

the matrix forming the film or coating. 
An overall reason edible packaging is 
gaining in appeal is the consumer, he 
said. 

Consumers are very emotional and 
subjective in their reactions, and they are 
very issue-oriented, Torres believes. In 
the 1960s, he says, the issue was 
fortification. Consumers were concerned 
about nutrient deficiencies and wanted 
foods fortified with vitamins and 
minerals. In the 1970s and 80s, natural 
foods gained in popularity. Consumers 
wanted foods free of additives, preserva- 
tives and pesticides, as they still do. 
Today, protecting the environment has 
moved high on the consumer agenda, he 
says. Consumers are reacting against the 
amount and type of packaging used on 
foods. 

Consumers are reacting 
against the amount and 
type of packaging. 

Cellulose-based coatings have 
received a lot of attention in the last few 
years. In 1988, Torres was contacted by 
the Drumstick Company of Columbus, 
Ohio, which produces frozen ice cream 
cones called "Drumsticks." The cones 
are sold in vending machines, supermar- 
kets and conveniences stores. The 
company had a problem: ice cream 
moisture seeping into the sugar cone. 
Torres designed a cellulose-based 
coating to go between the cone and the 
ice cream. The coating proved to be 
effective. 

Cellulose-based coating ingredients 
are acceptable to consumers, he said, 
because people know their origin in 
nature. Various forms of modified 
cellulose are often used as bulking 
agents in products such as salad dress- 
ings. 

Relatively recent attempts to coat food 
with other substances haven't always 
been successful. For example, a soybean 
coating for cheese developed for the 
Japanese market hit a roadbfock when 
marketers decided it changed the texture 
and flavor in ways that would offend 
Japanese consumers. However, it may be 
possible to disguise such coatings, or give 
them desirable flavors, Torres noted. 

Using edible, protective coatings on 
food to extend shelf life is not a new 
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Torres' OSU colleague Miriam Gonzalez, a visiting professor of civil biochemical engineer- 
ing from Universidad Arturo Pratt in Iquique, Chile, checks data on the respiration qualities 
of food coatings. 

Discarded food packaging adds significantly to America's growing landfills. 

concept. Coating fresh citrus fruits with 
wax can be traced to 12th or 13th century 
China. However, these coatings had 
drawbacks. They adversely affected the 
fruit respiration and caused fermentation. 

Gelatin films were proposed in the 
19th century to preserve meats and other 
foods. In the 1930s, paraffin waxes were 
commercially available for coating citrus 
fruits and vegetables, and in the 1950s, 

emulsions of carnuba wax oil (from a 
type of palm tree) were developed for this 
purpose. 

In the last 30 years fruit coatings 
initially used for their functional proper- 
ties became popular for their visual 
appeal. Shiny, well-preserved apples 
became so popular that coatings were 
used on every fruit imaginable—a big 
mistake, Torres said. 

Fruit is a living entity. It perspires and 
needs oxygen. Coating other fruits in the 
same manner as apples affects their 
physiology and results in loss of quality, 
because the coatings currently available 
are unsuitable, said Torres. The same 
goes for vegetables. 

"The Army, for example, 
wants to reduce the 
packaging for its rations." 

Torres and associates at OSU have 
applied much of their effort to a basic 
step in food coating research. They've 
developed methods, and custom-build 
equipment, for measuring the properties 
of food coatings before they're even 
placed on products. Torres may have a 
new idea or two for research when he 
returns to OSU's Department of Food 
Science and Technology after his current 
sabbactical leave. He's working for a 
year at the Technology Center of Kraft 
General Foods near Chicago. 

The future of edible food coatings is 
unclear, but the prospect of producing 
better and safer food products, and 
eliminating packaging waste (fewer trips 
to the garbage can and recycling con- 
tainer), is tantilizing. 

"There's a tremendous need not yet 
satisfied," said Torres. "The Army, for 
example, wants to reduce the packaging 
for its rations. A lot of research was done 
in the 1940s. Then the effort went away. 
But it came back in the 1980s." 

He offers examples of nightmares in 
food processing that edible coatings 
might end: Keeping the bread in sand- 
wiches sold in vending machines from 
getting soggy; keeping mold off salamis; 
producing coatings for the outside of 
foods such as chickens and turkeys that 
wash off in water, reducing or eliminat- 
ing the need for chemical preservatives 
(many foods spoil from the outside in, he 
notes). 

Instead of nightmares, Torres has 
dreams. Imagine: You wash a "bag," toss 
it in boiling water, wrapper and all, and 
watch it dissolve into an aromatic, 
delicious soup. No trip to your garbage. 
No waste for the landfill. If Torres and 
other food packaging researchers are 
right, it's not that farfetched. 

Cynthia Zanetti recently received a journal- 
ism degree from Oregon State University. 
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PROFILE 

'A MIGHTY FINE 
CONTRIBUTION' 

Twenty years ago Luther 
Fitch jumped a fence. 

"I guess, from a practical 
standpoint, I shifted from work- 
ing with things to working with 
people," said Fitch, who retired 
October 31 after 33 years with 
OSU—the first 12 as an Agri- 
cultural Experiment Station sci- 
entist at Ontario and the last 21 
as an Extension agent at 
Hermiston. 

"One thing I tried awfully 
hard to do in my career was 
maintain a focus on service to 
the citizens of the state," he 
said. A key to that was recog- 
nizing the value of sugges- 
tions—big and small—from the 
citizens he was serving. Fitch 
believes. 

Before heading off to his 80- 
acre land tract in Idaho to con- 
centrate on private life, he 
shared some thoughts on 
changes that have occurred in 
Oregon agriculture during his 
OSU career, and he talked about 
one especially sharp piece of 
advice received a long time ago. 

"When 1 came here, it was 
still in a very rapid growth 
stage," Fitch said about 
Hermiston, his home the last 
two decades. The initial big 
development at that time was 
named Desert Magic, but the 
locals called it Desert Tragic 
because of the tremendous 
amount of blowing sand. The 
soil was very sandy and when 
they disked it up, it blew. We 
were sending our soil to Walla 
Walla in mass." 

Researchers and innovative 
farmers had already begun to 
work out some good no-till 
methodology, particularly for 
planting corn, to combat the 
erosion, continued Fitch. He 
helped move that effort forward. 

He also helped organize the 
Oregon Hay Growers Associa- 
tion. Fitch and his brother had 

run a dairy farm in Idaho, so he 
had first-hand knowledge when 
dairy farmers and growers came 
together to set standards for hay. 

They chose what, at that time, 
was a revolutionary process for 
evaluating the crop called "rela- 
tive feed value" and set a na- 
tionwide first for equating value 

Through most of his career 
in research and extension work. 
Fitch has seen high technology 
rapidly replace manual labor. 
B igger often has been perceived 
as better. But the many Orego- 
nians who've come to know 
and appreciate Luther Fitch 
know he has a sense of humor. 

Luther Fitch with his special knife. 

with hay quality. For this work, 
the National County Agents 
Association gave Fitch an Out- 
standing Contribution Award. 

Later, his work shifted to 
potatoes. He's been involved in 
major changes in that industry 
as well. "I've seen the potato 
seed industry develop from a 
thought process to actuality in 
northeast Oregon," he said. 

Once again he had back- 
ground, this time from the years 
as a researcher at OSU's 
Malheur Experiment Station in 
Ontario, where he'd done po- 
tato variety testing and experi- 
mented with potato nutrition 
and chemical and mechanical 
control of weeds. 

and he enjoys putting the world 
in a practical perspective. 

Discussing the unpredictable 
nature of where contributions 
to research might come from, 
he recalled a day long ago when 
he and Neil Hoffman, a former 
superintendent of the Malheur 
Experiment Station, were cut- 
ting some cereal plots by hand. 

"We were using a big, long 
sickle," said Fitch. "It cost $20 
and was touted as the finest 
hand sickle for that kind of work 
that was available anywhere. It 
was also made of stainless steel, 
and you always had to have a 
whetstone in your pocket be- 
cause it needed sharpening ev- 
ery few minutes." 

Yoshi Nakada, who lived on 
the neighboring farm, was 
working nearby. 

"She shook her head and told 
us there must be a better way," 
said Fitch, "but we explained 
the test plots were too small to 
use regular equipment for har- 
vesting." 

"Yoshi said, 'Well, okay, but 
let me help you.' She disap- 
peared, but came back about a 
half hour later with a little hand 
sickle," continued Fitch. "She 
told us, use this. Neil looked at 
it — with the little short blade it 
didn't look like much — and 
told her he would, in a little 
while. 

"So she stood there for a 
little bit, then told him to use it 
NOW," said Fitch with a 
chuckle. "He said, 'Well, all 
right," tried it for a few little 
swipes, got a surprised look on 
his face and tried it a little more. 

"Then she said, 'like this,' 
bent over and made a couple 
slices, kind of pulling it instead 
of hacking," explained Fitch. 
He tried it and said "My gosh," 
grabbed his $20 sickle and 
threw it as far as he could. 

The tool was actually a rice 
knife. "The Japanese have used 
them for centuries to harvest 
rice," said Fitch. "She had gone 
into Ontario to a Japanese store 
and paid 50 cents for it." 

Word has gotten around, so 
now, 20 years later, the knives 
sell for $2.50 or $3, but are still 
a bargain for the researchers 
who still harvest small plots by 
hand. 

"They never wear out and 
they never get dull. I've used 
them to reach under the ground 
in sandy soil to cut roots and 
everything else, and I've never 
dulled one yet," said Fitch. "As 
far as I' m concerned, that was a 
mighty fine contribution to ag- 
ricultural research." 

—Joan Drake 
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