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SHADOWING 
OREGON'S 
CHINOOK 
... No. 890 tore upriver as if possessed, 
past the Yamhill County vineyards and 
the rolling farmland of Marion County. 



THE EDITOR'S NOTE 

There's something fishy about this 
issue and obviously it begins with the 
cover. We almost didn't put the salmon 
there, because the previous issue's 
cover had a starfish. My nightmare was 
readers addicted to aquatic openings, 
demanding the next issue start with sea 
urchins or kelp worms. 

But Mark Floyd's article on page 
16, about a study of chinook salmon, 
deserves the attention—as much for 
what the study represents as for what 
the article reports on the creatures' 
migratory quirks. 

The study is an example of the work 
of university researchers who for years 
have collected information related to 
salmon in the Columbia River system. 
The work reaches far from the water. It 
has piled up data about how land man- 
agement affects streams, the econom- 
ics of activities within the river system, 
and other pertinent topics. 

As you probably know, the federal 
government is considering whether 
populations of wild salmon in the 
Columbia system need protection. The 
university research base will be useful 
as public agencies, private companies 
and taxpayers like you and me form 
opinions on what should be done. 

The salmon debate reminds me of 
something the dean of OSU's College 
of Agricultural Sciences, Roy Arnold, 
reported last summer after hosting 
public meetings around the state to 
collect Orcgonians' thoughts on a new 
operating plan for the college. 

"One message that stood out 
because we heard it so consistently," 
Arnold said, "was how much people 
look to OSU as an objective source of 
information on natural resources policy 
issues." 

The College of Agricultural Sci- 
ences has been positioning itself so it 
will be able to continue effectively 
performing its various roles, including 
natural resources information-gather- 
ing by its research arm, the Agricul- 
tural Experiment Station. The position- 
ing includes organizing undergraduate 

teaching programs around six core 
curriculum areas, attempting to add 
more international scope to academic- 
offerings, encouraging multidisciplin- 
ary research and extension programs, 
and setting up more short-term task 
forces to work on issues important to 
Oregon. 

Now because of Measure 5, the stale 
property tax limitation passed in Nov- 
ember, the new operating plan may be 
especially significant, a head start. 

The college's leaders are using the 
plan to find ways to comply with the 
specifics and the spirit of the budget 
the Governor proposed so state govern- 
ment can function within the limita- 
tions set by Measure 5. One of the 
college's challenges will be making 
reductions in research and extension 
work so that the reductions do mini- 
mum harm to agriculture, fisheries and 
forestry—the natural resource-based 
industries that have major impact on 
the state's economy (and thus on all 
Oregonians). 

Agriculture, fisheries and forestry 
revolve around ever-changing living 
systems, and they're at the mercy of 
outside factors such as shifting world 
markets. They rely on the steady, 
integrated delivery of research support 
from several academic disciplines to 
keep them responsive and competitive. 
Measure 5 has made the task of 
sustaining a critical mass of scientists 
and teachers in each of the vital 
subject-matter specialties more diffi- 
cult. It's ironic this challenge comes 
when, more and more, we're reminded 
research can help us make informed 
decisions about how to protect our 
natural resources—the Columbia River 
system and its fish, for instance. 

HOMS 
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UPDATE 

THE BEST APPLES 

Americans have strong opin- 
ions on which apple is the best. In 
the first events of a sort of tasting 
Olympics at OSU, new varieties 
from overseas defeated long-time 
U.S. favorites like Red Delicious 
and Mclntosh. 

Fuji, from Japan, and 
Braebum, from New Zealand, 
came out on top in the testing, 
coordinated by Bob Stebbins, a 
tree fruit specialist with the OSU 
Extension Service. 

Stebbins started the project 
five years ago because he wanted 
to evaluate the many new apple 
varieties developed in recent 
years in other countries and in 
the United States. There hasn't 
been much apple variety taste 
evaluation research in the United 
States since 1972, he said. 

Other varieties that tasters 
rated high were Melrose, Elstar, 
Gala, Liberty, Jonagold, Spartan 
and Empire. The tasters com- 
pared these and other new apples 
to traditional varieties such as 
ACE Delicious, New Spur Red 
Delicious, Golden Delicious, 
Newtown and Gravenstein. 

All apples the panels sampled 
were grown in an experimental 
orchard at OSU's Lewis-Brown 
Horticultural Research Farm near 
Corvallis. Stebbins recruited 
tasters by circulating invitations 
to students and others at OSU. 
Tasting sessions drew 40 to 70 
tasters. 

"The project is market ori- 
ented," said Stebbins. "By 
evaluating new varieties for taste 
and comparing them against va- 
rieties grown in Oregon for many 
years, it's possible to recommend 
the best of the new varieties to 
our commercial apple growers." 

Oregon apple growers already 
are planting some Fuji and 
Braebum trees and probably will 
plant more as trees are available, 
said Stebbins. 

Stebbins, who plans to con- 
tinue the project through 1995, 
stressed that taste is the most 
important factor measured. 

"There is no attempt to exam- 
ine the effect of cultural practices 
or storage conditions on taste in 
apples," he said. "The trees in the 
project have all been grown and 
maintained in a standardized way 
and all the apples harvested and 
stored according to common 
commercial practices." 

OSU's "apple Olympics" Is focusing mainly on taste, says coordinator 
Bob Stebbins. 

BERRIES MAY GET 
NEW PACKAGING 

Some day, if researchers can 
overcome a humidity problem, 
packing berries and other small 
fruits in "modified atmospheres" 
may help Oregon producers tap 
fresh markets in other parts of 
this country and in Northern Eu- 
rope and on the Pacific Rim. 

"Modified atmosphere 
packaging means creat- 
ing an atmosphere in- 
side a product package 
by adjusting the con- 
tent of oxygen, carbon 
dioxide and other gases 
contained within," said 
Daryl Richardson, Ex- 
periment Station horti- 
culture researcher. "This 
adjusted atmosphere can 
prolong the shelf life of 
fresh fruits and veg- 
etables, giving producers 
more flexibility in serving mar- 
kets for fresh products." 

Modified atmosphere tech- 
nology can be applied to most 
fruits and vegetables, but 
Richardson has concentrated on 
raspberries, blackberries and 
blueberries the past few years. 
These berry crops are worth more 
than $20 million annually to the 
Oregon economy. 

Usually, small fruits are 
packaged in small plastic or 
molded fiber-board baskets 
covered with perforated plastic 
films or plastic lids. Richardson 
is experimenting with non-per- 
forated and semi-permeable 
plastic film coverings, which are 
vital to maintaining the proper 
atmosphere. 

A lot of food packaging is the 
barrier type, Richardson noted. 
It is designed to seal the outside 
atmosphere away from the prod- 
uct. A significant difference in 
modified atmosphere packaging 
for fresh fruits is that the package 
has to breathe, or slowly ex- 
change gases with the external 
atmosphere. The breathing is 

important because fresh-picked 
fruits continue to absorb oxygen 
while expending carbon diox- 
ide, just as they did when at- 
tached to the plant. 

"The goal of our research," 
said Richardson, "is to control 
that exchange by filling the 
package with a balance of oxy- 

gen and carbon dioxide and then 
allowing the slow exchange of 
the atmosphere inside the pack- 
age with the outside environment 
at a pre-determined rate." 

Permeable plastic films are a 
key to the technique, he said. 

The size of the holes in the 
film, and their number per unit of 
area, determine the rate at which 
the packaged atmosphere will 
exchange with outside air. 
Matching the right plastic with 
each type of fruit is crucial be- 
cause different fruits breathe or 
respire at different rates. 

However, Richardson and 
other researchers are having a 
problem with high humidity in- 
side the packages, which en- 
courages fungal growth. If that 
problem can be overcome, shelf 
life for small fruits could go from 
four to 10 days to three or four 
weeks, he said, opening new 
markets. 

"Restaurants in the big cities 
such as New York, Chicago and 
Los Angeles are an excellent 
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market for fresh berries. And then 
there is the Scandinavian market 
and Northern Europe in general. 
The Scandinavians love Pacific 
Northwest berry products. We 
already ship a large amount of 
frozen berries and berry syrups 
to them, but the short shelf life of 
fresh berries has kept us out of 
their fresh market." 

The Pacific Rim offers 
promise, too. Richardson sees 
Japan, Hong Kong and Singapore 
as potential markets for fresh 
Oregon-grown berries. 

SEABIRD FOUND 
IN MATURE FORESTS 

Researchers watched the 
black and white, robin-sized bird 
zoom through the forest and dis- 
appear high in a 165-foot tree. A 
second bird flew out of the tree. 
This was evidence parents were 
trading off incubation duty on a 
nest. But still, Kim Nelson hired 
a climber to scale a nearby tree 
and look through a spotting scope. 
The climber saw one adult sitting 
on a bed of thick moss. "It was 
pretty exciting. I could hardly 
believe it," says Nelson. 

For decades, people had seen 
marbled murrelets fly from the 
ocean into Oregon's coastal for- 
ests, their bills laden with fish. 
But no knew exactly where they 
nested. 

Last summer, after three 
years of systematic study. Nelson 
and her crew of research assis- 
tants found a nest high in the 
canopy of an old-growth Dou- 
glas-fir. A few weeks later, they 
found another nest in a similar 
location. Now the researchers are 
making significant strides in 
learning about the biology of the 
elusive seabird. 

The marbled murrelet has 
come under intense scrutiny by 
natural resource managers, bi- 
ologists and foresters because, 
like the spotted owl, it is thought 
to depend on mature and old- 

growth forests for survival, ac- 
cording to Nelson, a research bi- 
ologist with the Oregon Coop- 
erative Wildlife Research Unit 
based atOSU. In January of 1988, 
environmental groups petitioned 
the U.S. Fish and Wildlife Service 
to list the marbled murrelet as 
threatened under the federal En- 
dangered Species Act. A decision 
is expected any day. 

the marbled murrelet, but it took 
me until spring of 1986 to verify 
that the mysterious bird I was 
hearing was the marbled 
murrelet," she said. 

Nelson began studying the 
bird full time in 1988. In 1989, 
her group spent an entire field 
season surveying Coast Range 
environments. They surveyed 
young second-growth forest. 

A drawing of elusive marbled murrelets. 

Studying the creature isn't 
easy. It flies 50 to 60 miles an 
hour, darts in and out of the forest 
canopy, and is most commonly 
seen in the wee hours of dawn 
when it comes inland from the 
sea to feed young and socialize. 
Nelson and her crew usually are 
up observing murrelet activity 
by 4:30 a.m. 

The nature of marbled 
murrelets' inland travel was a 
mystery until 1985, when Nelson 
heard seabirds in the Coast Range 
while studying cavity-nesting 
birds for her master's degree at 
OSU. She heard the calls as far 
inland as Mary' s Peak, more than 
30 miles from the ocean. 

"I knew all the forest bird 
calls and I knew something about 

mature forest, and old-growth 
forest plots the length of the state 
looking for the habitat the birds 
preferred. 

The vast majority were in old 
and mature forests between 
Newport and Coos Bay, within 
12 miles of the coast, according 
to Nelson. "The larger the stand 
of intact older forest, the more 
often we saw the birds," she says. 

Nelson still hadn't found a 
nest. So in 1990 she took a new 
approach—studying groups of 
birds in known locations. The 
researchers found the first nest 
May 18 on Siuslaw National 
Forest land about 11 miles from 
the ocean. They found the sec- 
ond nest, which also contained 

one egg, July 12 on Bureau of 
Land Management land about 
16 miles from the ocean. 

The egg in the first nest 
hatched in three weeks, and the 
young bird died six days after 
being blown out of the nest in a 
windstorm. A chick in the sec- 
ond nest disappeared six days 
after it hatched. "We believe it 
was eaten by a great homed owl, 
based on circumstantial evi- 
dence," says Nelson. 

The researchers suspect they 
have located a third nest in a 
forest near the northern Oregon 
coast, says Nelson, but they 
haven't confirmed the finding. 
Beginning in April, they plan to 
use sensitive sound detection 
equipment to locate more nests. 

Every observation Nelson and 
her crew make about nesting 
behavior adds to what little is 
known about the seabird. 

"We are practically at ground 
zero when it comes to really 
knowing why these birds come 
so far inland and what really 
makes them tick," says Nelson. 

Based on ocean surveys, bi- 
ologists estimate there are about 
1,000 nesting pairs of marbled 
murrelets in Oregon. The bird, 
found from the central California 
coast to the Aleutian Islands of 
Alaska, appears to be declining 
throughout its range, says Nelson. 
Biologists estimate that several 
thousand marbled murrelets died 
asaresultof the£mj« Valdezoil 
spill in Alaska in 1989, she says. 

The Oregon Cooperative 
Wildlife Research Unit is oper- 
ated by the U.S. Fish and Wild- 
life Service, the Oregon Depart- 
ment of Fish and Wildlife, and 
the Department of Fisheries and 
Wildlife in OSU's College of 
Agricultural Sciences. The U.S. 
Forest Service, the U.S. Bureau 
of Land Management and the 
National Council of Paper In- 
dustries for Air and Stream Im- 
provement also are contributing 
to the marbled murrelet research. 
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A CLOUD OF 
QUESTIONS 

What should Oregon expect now 
that "killer bees" have buzzed 

into the States? 

Ready or not, here they come. Advancing like a weather 
front, Africanized honeybees have been breeding their 
way north from Brazil for the last three decades. 
■   The day of reckoning approaches—U.S. Depart- 

ment of Agriculture scientists discovered the notoriously 
defensive honeybee north of the Mexican-Texas border in 
October. Experts say it could be only a year or two until it or 
hybrids will turn up in Oregon. 

As the Africanized honeybee works its way north, eventu- 
ally to Oregon, a cloud of questions precedes it. Are these 
Africanized bees really the "killer bees" of supermarket tabloid 
fame? Will a more temperate climate moderate this tropical 
bee's success? Will these new bees make it dangerous to work 
and play in Oregon's rural countryside? Will the practice of 
beekeeping change? How will Oregon agriculture be affected? 

Michael Burgett, OSU Agricultural Experiment Station 
honeybee expert, and other honeybee researchers around the 
country, are working hard to answer questions like these. 

Bee experts are quick to tell you the Africanized honeybee 
and domestic European honeybee are actually one and the 
same species. Apis mellifera. Originally from Africa, honey- 
bees spread into Europe many thousands of years ago. The 
bees eventually became more docile than their tropical African 
cousins. Settlers brought these mild-mannered European 
honeybees to the New World, which did not have a honeybee 
before European settlement. 

The popular press sometimes calls the Africanized honeybee 
the "killer bee" because of its highly reactive nature. Over the 
last 30 years, hundreds of people in Latin America reportedly 
have been stung to death, although, as the bee has come north 
into Central America, the number of stinging incidents has 
dropped drastically. 

Biologists brought the tropical African honeybee to Brazil 
from South Africa in 1956 in an attempt to breed a honeybee 
for the New World tropics. 

Instead, tropical America got a fiasco. 

BY CAROL SAVONEN 

Right: Africanized bees in Costa Rica attack scientists who 
provoked them intentionally to study their hostility. 
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for another $3 million. Each spring, about 
70,000 hives from Oregon and Washing- 
ton go to California to pollinate the 
almond crops. 

"Commercial beekeeping is so 
incredibly migratory," he said. "For 
example, Florida beekeepers go to North 
Dakota in the summer to make honey. So 
do some Oregon hives. So when our bees 
come home, they bring back any parasite 
or disease of the Florida bees. They 
might pick up the African genes the same 
way. In the United States, any bee disease 
or genetic condition can enter one state 
and be anywhere else in one to two 
years." 

Beekeepers will have to replace 
queens often with certified European 
queens to slow Africanization. But this 
presents a paradox, Burgett said. 

"The area with major queen produc- 
tion is the southern U.S., the same areas 
where Africanized bees can live. We 
expect to see a lot of queen breeders 
moving north to avoid Africanization, or 
[they will] go out of business." 

Left: Entomologist Mike Burgett, in his OSU 
office, believes pure Africanized bees 
wouldn't fare well in Oregon's climate. But 
he wonders about the impact of interbreeding 

on Oregon's bees. 

OREGON'S HONEYBEES HAVE OTHER WORRIES 

Oregon honeybees face other threats besides 
Africanized honeybees. 

Two species of parasitic mites, tiny relatives of 
ticks and spiders, are infesting honeybee colonies 
around the country—the tracheal bee mite and the 
varroa mite. 

The mites spread into Oregon when commercial 
hives are routinely trucked to different regions of the 
country to pollinate crops. 

Tracheal mites, first identified in Oregon in 1985, 
live in the breathing tubes of honeybees. They feed on 
bee blood, weakening the honeybees from loss of 
blood, and from secondary infections that often 
follow. Some beekeepers have lost 20 to 30 percent of 
their hives to tracheal mites, according to Mike 
Burgett, OSU Agricultural Experiment Station bee 
expert. A miticide is available but its effectiveness is 
uncertain. 

Tracheal mites are a serious problem but they pale 
in comparison to the varroa mite, the second major 
mite threat, explained Burgett. 

"The tracheal mites don't always kill a bee 
colony," he said. "With varroa mites, there are no ifs, 

ands or buts. If a colony is infected and not treated, it 
will die within 24 to 36 months." 

Last fall, varroa mites were discovered for the first 
time in Oregon and have now been identified in every 
major region of the state except the Willamette 
Valley. 

"But it's just a matter of time until it arrives here 
too," said Burgett. 

The varroa mite pierces the outside skin of honey- 
bee pupae and drinks their blood. As a result, newly 
hatched bees are deformed and underweight. They are 
killed by worker bees when they hatch. 

A miticide is available for treatment of varroa 
mites, but can be very expensive. 

Both the varroa and tracheal bee mite have spread 
into wild populations of honeybees, which may 
exceed the number of commercial honeybees in the 
state. Serious agricultural impacts are possible, 
Burgett warned, because some crops like strawberries 
are almost exclusively dependent upon wild honey- 
bees for pollination. 
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Most beekeepers, state agriculture 
officials, growers and researchers agree 
with Burgett that the Oregon honeybee 
industry will be affected by Africaniza- 
tion. The nature of beekeeping itself will 
most certainly change, said Burgett. 
"Because of their swarming, it's difficult 
for a beekeeper to get a population of 
Africanized honeybees in a colony big 
enough to produce a lot of honey," he 
said. "It takes a good beekeeper to handle 
these things. They are not very transport- 
able. If you work the colonies too much, 
they will leave." 

Burgett predicts beekeepers will have 
to reduce the number of colonies they 
keep and spread the colonies further 
apart. "What's happened in Central and 
South America," he said, "is that these 
bees come through and most beekeepers 
say, 'To hell with it, I'm not going to 
work with an animal that eats me alive 
every time I come out in the bee yard,' 
and they quit. 

"In Belize, in the last two years about 
50 percent of the beekeepers have quit 
because it's no longer easy to keep bees. 
They just flat out abandoned their bees 
and walked away." 

Although some beekeepers are selling 
out, many are "stubborn individualists" 
and may stick with beekeeping, said Bill 
Rufener, a professional beekeeper and 
chairman of the Oregon State Beekeepers 
Association's subcommittee on the 
Africanized honeybee. 

"Some of us just don't want to join the 
flock that quits," said Rufener. "Our 
biggest concern as beekeepers has more 
to do with the public reactions to this bee. 
We are still naive enough to think we can 
still keep bees, if the public will let us do 
it." 

Rufener and Burgett worry that the 
public's panic over Africanized bees will 
put pressure on public agencies to restrict 
beekeeping, especially in urban areas. 
"What the public doesn't realize is that 
there are about two to three times as 
many wild hives in the state as registered 
hives," said Burgett. "The wild hives are 
everywhere and they can't be regulated 
by law." 

Public education will be key as the 
Africanized honeybee draws near. 

"We need to teach the public that we 
do need bees and beekeepers for pollina- 
tion needs," Rufener said. "Beekeepers 
are trained technicians and will be an 
important resource rather than a liability 
in the community. We will need skilled 
people to pick up swarms of feral [wild] 

Public education will be 
key as the Africanized 
honeybee draws near. 

Africanized bees and to educate the 
public about the bee." 

The Oregon Department of Agricul- 
ture (ODA), the state agency that inspects 
and regulates the honeybee industry, 
doesn't foresee many major regulatory 
changes. 

"Bees now have to be inspected and 
certified as being disease-free to cross 
state lines. The same will probably hold 
true for Africanization," said Dave 

organizing an interagency Africanized 
honeybee advisory group for Oregon. 
The agency is in constant touch with the 
U.S. Department of Agriculture's 
monitoring program in the southern states 
because "they could come into Oregon on 
a ship any time," noted Turner. 

When it comes to predicting how well 
bee management will work, all eyes are 
on Texas. 

"Texas will serve as a beautiful 
paradigm for us," said Burgett. "We will 
learn a lot from them as far as what sort 
of reactions we should be making, what's 
successful and what's failing." 

ODA's Turner agrees. 
"We are interested in not just how the 

bee fares in Texas, but also how well 
their task force performs during the 
crisis," he said. 

Attracted by a special fragrance, Oregon honeybees, of European origin, form a "beard" on 
a beekeeper visiting the OSU campus. Each year honeybees pollinate about $300 million 
worth of the state's pears, apples, plums, apples, cherries and vegetable and clover seed. 
The bees produce wax and honey worth about $3 million. 

Turner of ODA's Commodity Inspection 
Division. "Testing for Africanization will 
probably cause everything to come to a 
dead stop at first, until more local labs 
can definitively identify the bees. We will 
also be a little more active in regard to 
complaints of feral bees. Once the bee 
arrives and becomes localized, there will 
have to be an organized effort to go and 
get swarms." 

ODA has bee traps up in the state and 
is monitoring them for Africanized 
honeybees, said Turner. They are also 

Burgett can even look on the bright 
side. 

"We could have hybrids that have 
some excellent aspects of African bee 
biology, such as disease resistance. If we 
could take the disease resistance portion 
from Africanized bees' genetics and stick 
it into the European genome, with high 
honey production and low defensive 
response, wouldn't that be wonderful?" 

Carol Savonen is a science writer in OSU's 
agricultural communications department. 
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LEAN AS A 

HOG? 
C.Y. Hu hopes to use the immune 
system to destroy fat cells 

BY BOB ROST 

Ever since swine first graced the 
planet's barnyards, they've been 
synonymous with fat. If con- 
sumption far exceeds nutritional 

needs, it's "pigging out." 
C. Y. Hu may change the way we 

think about pigs. The assistant professor 
in the OSU animal science department 
has spent the last five years studying their 
fat cells, trying to develop "fat destroy- 
ers" that will help growers produce 
leaner, meatier pigs. If he succeeds he'll 
revolutionize pork's image, and in the 
process perhaps bring a few new sayings 
into the lexicon—"where's the pork" or, 
maybe, "lean as a hog." 

In response to an increasing consumer 
demand for leaner meat, several pharma- 
ceutical companies are marketing growth 
promoting chemical compounds that 
cause sheep, beef and pigs to produce 
more lean tissue and less fat. However, 
this approach may not be acceptable to 
consumers who have grown increasingly 
wary of meat from animals raised on 
feeds containing chemical additives. 

Hu's research is based on the idea of 
using the pig's immune system to 
produce leaner pork products. One line of 
investigation involves developing a 
vaccine based on a unique protein 
isolated from pig fat cells. Another 
involves manufacturing antibodies in the 
laboratory that producers can inject into 
pigs to destroy fat cells directly. 

Left: Pigs at OSU's campus Swine Center. 
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ood old No. 890. Sam Bradford 
recalls fondly, was one crazy fish. 
After he and Sam first got ac- 

quainted at Willamette Falls, No. 
890 tore upriver as if possessed, past the 
Yamhill County vineyards and the rolling 
farmland of Marion County. He was 
making 25 miles a day, against a pretty 
strong Willamette River current at that. 

Bradford wasn't really surprised. The 
homing instinct of adult chinook salmon 
has been pretty well documented and the 
OSU research assistant just figured No. 
890 was hot to spawn. 

/ 

Migrating salmon do get 
lost, say researchers using 
radio gear to learn more 
about the creatures' travels 

BY MARK FLOYD 

But when the fish got almost to Salem, he 
stopped. Was he tired? Confused? Afraid of 
shopping malls? Whatever demons possessed 
No. 890 to charge upriver went through an 
attitude adjustment. He turned around and 
headed downriver. Twenty-eight miles in one 
day. Another five miles the next. 

"It looked to us like he was going to run 
right back to the Columbia River." Bradford 
said. 

But No. 890 was full of surprises. On the 
fifth day of his journey, the fish abruptly 
changed its mind once again and swam 15 
miles upstream. On day six, 18 miles back 
downriver. Another day of downriver drifting 
took the fish within a short cast of Willamette 
Falls, where he and Sam had met. 

Then No. 890 disappeared. The jet boat, 
which had raced up and down the Willamette 
River between Oregon City and Salem, could 
find no trace of "that crazy fish." A week later, 
Bradford received a tag in the mail from a 
fisherman who had caught No. 890 a ways up 
the Molalla River, of all places. 

OM WEEKS 
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always proved to be a bit more difficult 
to rear at hatcheries. The impacts of 
crowding fish may be subtle—behavior 
during migration may be altered, or the 
timing upset. Biologists from the Oregon 
Department of Fish and Wildlife were 
ready to test the oxygenation process; 
unfortunately, they had nothing to 
compare it to. Before finding out if new 
hatchery methods might affect migration, 
scientists had to find out what "normal" 
fish do when they're released from the 

...They realize that 
salmon—like humans- 
are prone to error. 

hatchery and go to sea, then years later, 
return from the ocean. 

Schreck is a nationally recognized 
expert in the physiological effects of 
stress on salmonids. He proposed 
implanting radio transmitters in both the 
juveniles and returning adults. The 
process is quick, simple and effective. 
Even more important, it doesn't appear to 
alter the behavior of the salmon. 

Tracking the fish has brought the 
researchers some unexpected bits of 
information. Not only do they have an 

Left: Adult chinook salmon that returned 
from the ocean to a Columbia River 
hatchery. 

THE TASK FORCE ON WILD SALMON 

dile researchers plan to continue studying hatchery- 
reared salmon, and possible interactions with native 
populations, wild salmon in the Columbia River and its 
tributaries are under intense scrutiny these days. 

Recently, scientists in Oregon, Idaho and Washington 
formed an interstate task force to pull together expertise on 
the fishes' future. The reason, highly publicized lately, is 
that certain subspecies may be threatened by extinction. 
The National Marine Fisheries Service (NMFS) is consid- 
ering whether to list them as threatened or endangered. 
More than 100 other subspecies could come up for consid- 
eration in the next few years, scientists say. 

"Agricultural research directors at Idaho, OSU and 
WSU see an opportunity for the three universities to play a 
unique role in addressing what may become one of the 
region's greatest public policy issues," said Thayne 
Dutson, OSU Agricultural Experiment Station director. 

"Scientists at the Land Grant universities have studied 
salmon and their environments, as well as the regional 
economies, for many years." 

Dutson noted that listing of salmon subspecies as 
threatened or endangered could affect farming, transporta- 
tion, electric power generation, recreation and other 
activities in the Northwest. 

"This is an issue today, but the roots of the problem 
probably pre-date construction of Bonneville Dam," he said. 
"This is not simply a question of salmon. The scientists ... 
[say] the real questions are those of maintaining a healthy 
ecosystem for all living things and of the values our society 
places on a planet occupied by diverse species." 

Economists, biological scientists and other experts from 
WSU, Idaho and OSU are working on the wild salmon task 
force. OSU agricultural economist Ludwig Eisgruber is task 
force coordinator. 
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The antenna and earphones help researchers stay tuned to a salmon fitted with a transmitter. Some 40 percent of the chinook that use the 
fish ladder at Willamette Falls near Portland aren't accounted for upstream. Discovering why is one goal of the chinook migration study. 

idea of the pattern of fresh water migra- 
tion, they realize that salmon—like 
humans—are prone to error. This may 
lead fisheries managers to revise their 
thinking when adopting plans to protect 
fish runs. 

Various Columbia River stocks are 
dwindling, Bradford said, and may 
someday join the spotted owl on a 
threatened species list. Because of that, 
fisheries managers may want to examine 
more closely the straying nature of 
salmon, he added. 

"We tracked one fish who went back 
down over the (Willamette) falls, all the 
way to the Columbia River," Bradford 
said. "But we really couldn't track it any 
farther. When the BPA found out the fish 
went to the Columbia, they got excited 
and provided us with a helicopter. We 
chased the fish by helicopter — it's 
probably in Idaho by now." 

Despite excess noise and static, the 
researchers found two other fish that had 
returned to the Columbia River. The 
question: Were these Willamette River 
fish that gave up on the way home? Or 
were they heading farther up the Colum- 
bia River and took a wrong turn at the 
Willamette? 

If it is the latter, it could have signifi- 
cant consequences for Columbia River 
runs, Bradford said. 

"The Willamette River gets tremen- 
dous pressure from sports fishermen," he 
pointed out. "At any time, you can see 

three hoglines set up across the river. It is 
a reasonable possibility that fish destined 
for the Snake River, or upper Columbia, 
strayed into the Willamette and were 
subjected to that pressure. We just don't 
know yet. We don't want to be in a good 
guy-bad guy situation with this. We're 
scientists. We're simply trying to find out 
all we can so the resource managers can 
make the best-informed decisions." 

"...This research could 
leave managers with 
more options...." 

According to Bradford, the compari- 
son between the spotted owl and Colum- 
bia River salmon is inevitable, though the 
situations differ somewhat. 

"Contrary to the spotted owl situation, 
this research could leave managers with 
more options for the salmon—like having 
your cake and eating it too," he said. 

Most of the 1990 field work for the 
Willamette Spring Chinook Migration 
Study is over. Charts indicating migration 
patterns of juvenile and adult fish have 
been completed and will be compared to 
another group of salmon next year— 
including fish raised in the ODFW's 
oxygenated water study. 

The researchers also plan to expand 
their testing area to include the 25 miles 
from the falls at Oregon City to the 
mouth of the Willamette. They will look 
at how groups of juveniles, raised in 
different levels of oxygenated water, fare 
after their March release into the river. 

They also will no doubt be casting a 
sharp eye toward the Columbia River to 
see if any of the returning adults, tagged 
at Oregon City, have strayed while en 
route to the Snake River or other points 
eastward. It could help explain the 
mystery of the disappearing chinook in 
the upper Willamette. 

In all, the OSU researchers plan on 
radio tagging about 140 fish next year. At 
a cost of about $150 per transmitter, 
that's a pretty significant investment. But 
data gained from the study, and the 
potential of higher yields through 
oxygenation, make that investment 
worthwhile, Schreck said. 

"There is a strong feeling that the 
main crunch time for salmon is between 
their release and the end of the first year 
thereafter," Schreck said. "They are in 
the river, in the estuary, or near shore. 
Anything we can do to help the salmon in 
the first year will be beneficial to the 
population because 95 percent of the fish 
probably meet their demise in the first six 
months to a year of their release." 

Mark Floyd is a writer in OSU's Office of 
News and Communications Service. 
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NOTHING 
TO CROW 
ABOUT 
Some roosters with a problem 
may help OSU researchers 
unlock secrets of male fertility 

ub-fertile roosters may not 
have great self-esteem, but 
they've been great subjects 
for study by three genera- 
tions of OSU poultry 
scientists. 

Probably. OSU's strain of Dela- 
ware chickens don't even know 
they're unusual, perhaps unique, 
in their contribution to science, 
specifically the biology of reproduc- 
tion. They just go along reproducing 
themselves and their '"flaws"—to the 
delight of scientists like David P. 
Froman, leader of an Agricultural 
Experiment Station project called 
"Factors Affecting Reproductive 
Efficiency of Male Poultry." 

In fact, OSU's Delaware roosters 
may be the only vertebrate model in 
the world available to scientists in 
which sub-fertility stemming from 
sperm degeneration is a heritable 
trait. This makes them especially 
valuable for research which could 
have implications for other verte- 
brates, including humans. 

BY LEONARD J. CALVERT 

Right: One of OSU's Delaware roosters. 
Photo: Tom Gentle 
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THE NATURAL 
By Carolyn Peterson 

John E Kennedy 

was president 

when Medford's 

Peter Westigard 

began studying 

how to control 

pests with less 

disturbance to the 

environment 

Long before fanners heard about 
the dangers of DDT or Alar, 
before scientists confirmed that 
agricultural pesticides some- 

times were applied needlessly or in doses 
higher than the environment could 
tolerate, before supermarket chains 
bothered to label their unsprayed produce 
"organic," natural enemies of pests 
helped farmers protect their crops. 

In the decades just after World War II, 
farmers found themselves reaping the 
benefits of chemical research begun 
earlier in the century. Where Oregon fruit 
growers had once expected crop losses 
and imperfections in fruit shipped to 
market, agricultural chemicals made 
higher yields of more attractive products 
a reality. When fields were sprayed on 

Left: Entomologist Peter Westigard of OSU's 
Southern Oregon Agricultural Experiment 
Station. Above: Westigard checks pest 
damage to a pear. 

schedule, good crops could be harvested 
nearly every year. Chemicals promised 
prosperity and an easier way of life. 

But some researchers weren't con- 
vinced of the superiority of chemical 
farming. They doubted the effectiveness 
and safety of the chemicals. And some 
simply preferred a more natural way of 
growing food. At places like the Univer- 
sity of California at Berkeley, these ideas 
and concerns developed into a program 
called Integrated Pest Management 
(IPM). 

OSU entomologist Peter Westigard 
was among those California researchers 
studying pest control with IPM. But, he 
admits, when he arrived at OSU's 
Southern Oregon Agricultural Experi- 
ment Station in Medford in 1962 he had 
no idea how complex the job would 
become, or that nearly 30 years later he 
would still be seeking answers. 

An IPM program combines use of a 
pest's natural enemies, often called 
predators, with use of chemicals. The aim 
is to control the pest with the least 
possible disturbance to the environment. 
How much of each is used depends on 
the availability and effectiveness of 
natural enemies, the condition of the 
environment, and the economic serious- 
ness of an infestation. Before a chemical 
is applied, the grower must find damage 
in the field that indicates treatment is 
needed. Because these factors vary from 
one farm to the next, there is no single 
correct plan of action, only a single goal. 

Designing an IPM program can be a 
lot like betting on a horse race. Using 
data on the number of pests in the 
orchard and how much damage they are 
doing, the grower estimates the total crop 
damage expected. With this estimate in 
mind, the grower then selects the 
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chemical and natural controls needed to 
keep damage below an economically 
acceptable level. If the estimate is too 
high, the grower wastes money on labor 
and materials. If the estimate is too low, 
the grower may lose a significant portion 
of the crop or receive a lower price for 
the fruit. The key to IPM is estimating the 
potential damage level so the best treat- 
ment is used at the critical time. 

Programs must be developed individu- 
ally for each crop because the plant- 
insect cycle of life differs for each 
species. Also, if orchards planted with the 
same crop are infested with different 
pests, different programs must be estab- 
lished for each situation. There was little 
information about natural predatory 
patterns when Westigard started at the 
station. 

"To make predictions about when to 
start using chemicals, we had to build up 
a data base of information about pest 
density, damage rates, and potential 
damage. It took us 15 years just to get 
enough information so we could be 
comfortable substituting an IPM program 
for a chemical-based management 
program," he says. 

Later, his research focused on a 
synthetic compound known as a sex 
pheromone. It mimics the scent of a 
female codling moth (a pear pest) ready 
to breed. When the compound is placed 
in dispensers within an orchard, the scent 
diffuses, making it impossible for males 
to locate females. Without reproduction, 
there are no future generations to plague 
the orchard. 

IPM programs must be 
developed individually 
for each crop.... 

Using the sex pheromone saves an 
orchard from the general toxic effects of 
a pesticide used to kill the codling moth, 
whose larvae bore into fruit. With the 
pheromone, other insects in the orchard, 
including good predator bugs such as 
ladybird beetles, are spared. These insects 
feed on pear psylla, tiny aphid-like 
insects that secret a substance that mars 
pear skins, making the fruit unsalable. 

"There's a step by step progression in 
developing programs like these," says 
Westigard. "When you find something 
that may work for one insect, you look 

for something that will treat the next 
problem without interfering with the first 
treatment." 

Much of his recent research has 
centered on insect growth regulators, 
called IGRs, including one called 
Dimilin. IGRs suppress key pear pests by 
preventing them from reaching adulthood 
and breeding. "These compounds 
interfere with biochemical mechanisms 
not found in warm-blooded animals," he 

says. "But unfortunately none of them 
have received full registration from the 
federal government." 

What the sex pheromones and IGRs 
do have is clearance from the government 

Many of us have bitten into a piece of fruit 
and discovered one of these: the codling 
moth worm. Westigard has helped southern 
Oregon growers control the pest without 
destroying natural enemies of other pear 
pests. 

Consumers' demand for perfect-looking pears is costly 
in several ways."... Just a little lowering (of the 
standards) could help the environment," says Westigard. 

28 Oregon's Agricultural Progress Fall/Winter 1991 



Westigard checks a sticky trap for codling moths. In the Integrated Pest Management 
approach he advocates, monitoring of pest numbers helps growers use chemical or other 
control measures only when economically warranted. 

for experimental use on up to 500 acres 
of commercial orchard land. Both can 
control pests while saving growers 
money, testing shows. 

"The days of inexpensive 
chemicals are over." 

With agricultural chemicals cheap to 
buy and easy to apply, IPM had little 
appeal for growers in the 1960s and 
1970s. But lately, with chemical prices 
rising steadily and insects becoming 
resistant to pesticides, growers have 
begun seeking options for pest control. 
Their interest came just as Westigard had 
enough information to begin making 
general recommendations for IPM 
programs. 

"The days of inexpensive chemicals 
are over. We've figured IPM costs at 
about $160-$200 an acre, compared to 
$450 or more per acre for chemicals 
applied on a calendar schedule. They 
[growers] don't make any more on their 
fruit now than they did then, so there is 
more interest in finding a way to control 
the pests for less money," he says. 

IPM programs got their real start 
among growers in southern Oregon's 
pear industry nearly a decade ago, when a 
few industry leaders decided to try the 
program. Others saw it could work and 
began trying it, too. 

"Horticulture researchers can do all 
kinds of research, but until their methods 
are tried by growers you don't know how 
they're going to work," he says. "What 
success we've had has been due more to 
grower cooperation and willingness to try 
the programs than anything else." 

Private IPM consultant fees average 
$25 per acre. Westigard estimates 60 to 
65 percent of the orchards in the Medford 
region are under some type of monitoring 
program. 

Another factor in the increasing use of 
IPM is the availability of fewer farm 
chemicals. The U.S. Environmental 

Westigard estimates Integrated Pest 
Management costs southern Oregon pear 
growers about $160-$200 an acre, 
compared to $450 or more per acre when 
they apply chemicals on the traditional 
calendar schedule. 
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Westigard had no idea how complex his research challenge was when he arrived in Medford in 1962. Today, environmental concerns, 
government regulations and rising production costs are making the data he's amassed increasingly important. 

Protection Agency now requires millions 
of dollars' worth of research on chemi- 
cals before approving them for sale. For 
crops planted on relatively few acres, like 
pears and apples, the costs of the studies 
may exceed revenues from sales of the 
chemical. Often, chemical companies opt 
to take a product off the market rather 
than incur the expenses of registration. 

But ironically, the same regulations 
that caused growers to turn to IPM now 
may be turning them away from it. 
According to Westigard, the EPA 
requires of potential IPM compounds the 
same data that is needed to register a 
pesticide or herbicide, even though the 
IPM compound may never come in 
contact with food or sources of ground- 
water. The cost of these studies has kept 
many IPM compounds, including 
Dimilin, off the market. 

Usually calm and even-tempered, 
Westigard is quick to take policy makers 
to task. 

"We've tried 10 IGRs [insect growth 
regulators] over the years, but none have 
been registered yet, though some of them 
work. It's possible that Dimilin may be 
toxic to certain waterway organisms, but 

it is much less toxic than many of the 
chemicals we use now. But the EPA 
doesn't look at all the alternatives and 
authorize the least harmful. They just 
refuse to accept any compound with any 
problem, even if it is safer than what is 
already in use. 

"We not only have to 
teach the grower, we 
have to teach the public." 

"Any chemical is disruptive to some 
degree. We should be asking, 'What is 
the best thing we can do if we're going to 
continue growing food to these stan- 
dards?' and then selecting what is least 
disruptive to the system," he says. 

The problem is fueled, he adds, by 
consumer demand for fruit with a perfect 
appearance, which may be almost 
impossible to grow without frequent 
chemical applications. Federal marketing 
standards prevent the sale of pears with 

psylla skin stains larger than a dime, even 
though the stains are nontoxic. 

"We not only have to teach the 
grower, we have to teach the public," 
says Westigard. "Pears have a relatively 
low injury threshold, but appearance is 
important, so the pressure is always on 
the grower to grow a pear that looks 
good. Like everybody else, growers care 
a lot about the environment, so I hate to 
see such high standards for fruit when 
just a little lowering could help the 
environment." 

Environmental concerns, government 
regulation, rising production costs. These 
have pear growers glancing nervously at 
the future—open to pest control innova- 
tions like sex pheromones and insect 
growth regulators. But they're also open 
to help from the past, from the era before 
synthetic chemicals when natural 
enemies were major weapons in a 
grower's arsenal. Peter Westigard's three 
decades of research is looking more 
valuable every day. 

Free-lance writer Carolyn Peterson 
lives in Corvallis. 
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PROFILE 

A TEACHER FAR 
FROM IVY HALLS 

Matt Kolding is sitting in the 
dry grass at the edge of a plowed 
field taking a break. But two 
young women keep interrupting. 

Kolding has spent the day on 
a self-propelled, tractor-sized 
planting device sowing seeds in 
carefully staked out plots. Now, 
while he rests, his two high- 
school-aged assistants are oper- 
ating the planter. He patiently 
answers their questions, mostly 
about where to find sacks of 
particular types of seeds. When 
the seeds sprout and grow, the 
field will become a patchwork of 
experimental wheat. 

"I like listening as you go 
through afield [harvesting]. You 
can hear right away when the 
combine is cutting bad wheat, or 
cutting good wheat. I almost 
salivate when it's cutting good 
wheat," he says, a playful grin 
spreading on his sun-darkened 
face. 

"I'm a dying breed in the 
academic world," he says, ex- 
plaining that there aren't many 
researchers like him who don't 
have a Ph.D. or even a master's 
degree. "There' s a danger in that. 
The University might lose 
something, some of the wisdom 
of the common person. Once in a 
while you have to get right down 
to ground level." 

That's where Matt Kolding 
started life. The cereals breeder 
at OSU 's Hermiston Agricultural 
Research and Extension Center 
grew up in North Dakota's Red 
River Valley about 80 miles from 
Canada. 

"Mom was a teacher and Dad 
had the kind of farm all econo- 
mists would say you couldn't 
make a living on. They raised 
eight kids, a few cows, oats, flax, 
wheat, barley. We had com. It 
was an old-style European farm.'' 

Kolding has strong childhood 
memories of standing under hay 

wagons and riding on horse- 
drawn wheat harvesters. As a 
young adult he studied industrial 
arts at a trade school, farmed a 
couple of years, and worked on 
the railroad and at otherjobs. The 
closest he came to higher edu- 
cation was guarding an agricul- 
tural university in Seoul, just af- 
ter the fighting stopped in the 

and farmed until 1962. By then 
he'd managed to save some 
money and decided he wanted to 
go back to school. 

A high school FFA (Future 
Farmers of America) teacher 
recommended a university out 
West. Kolding had visited Or- 
egon and liked the state, so he 
headed for Corvallis. By 1967 he 

Matt Kolding 

Korean War. By the time he got 
out of the Army his father had 
retired. He rented the family's 
400 acres, and additional land, 

had a degree in botany and a job 
as a technician with crop scien- 
tist Wilson Foote, then leader of 
OSU's cereal breeding research. 

In 1971 Foote asked him to take 
a job doing research in eastern 
Oregon. 

Kolding and his wife loved 
the Columbia Basin. "This is 
wheat heaven," he says. "But 
from a research standpoint there 
are always challenges. It's agood 
place for diseases and pests." 

He worked with other OSU 
cereals breeders, including 
Chuck Rhode at the Pendleton 
branch station and campus-based 
scientist Warren Kronstad, who 
taught him crop breeding as an 
undergraduate. Through the 
years, Kolding developed a spe- 
cial feeling for the problems of 
growers in the high-elevation 
farming areas of northeastern 
Oregon, where the harsh climate 
is a lot like North Dakota's. 

In 1993 when he retires, he'll 
will be able to look back on re- 
search accomplishments such as 
developing new varieties of 
barley and the world's first winter 
variety of an animal feed grain 
called triticale. He's putting the 
finishing touches on an early- 
maturing soft white winter wheat 
he hopes to release soon. So when 
he's asked what will make him 
proudest, his answer is surprising. 

Nodding toward one of his 
young assistants operating the 
planting machine, Kolding talks 
about the people just out of high 
school, or in between college 
terms, who've worked with him. 
They' ve gone into many kinds of 
careers, includingagriculture. He 
mentions one who was "real 
promising but handicapped by 
family problems." He encour- 
aged her through undergraduate 
and master's degree studies be- 
fore she died an early death from 
cancer. 

"If I've helped one of these 
kids," he says, "that would be the 
contribution that means the most 
to me." 

-A.D. 
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