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THE EDITOR'S NOTE 

If you saw "City Slickers," a 
movie a year or two ago, you may 
remember the tip a leathery old trail 
boss (played by Jack Palance) gave 
a radio salesperson from the East. 

The city slicker was vacationing 
on a cattle drive, trying to shake his 
mid-life crisis. The secret to life, for 
everybody, the wise trail boss told 
him, is just one thing. But, he 
added, each of us has to figure out 
what that one thing is for herself or 
himself. 

I think I have: When it comes to 
landscaping, never trust Rags, my 
son Ben's dog. 

It must have been one 
disappointment after 
another—all night. 

The other day my wife and I 
decided to cover a steep slope in our 
backyard with ivy. Under her 
occasionally stem supervision, I dug 
holes for a hundred plants. It would 
have been bone-jarring pick and 
shovel work, if I'd had a pick. 

I mixed planting soil, fertilizer and 
water with the clay and rock rubble 
and, where the roots of each tender slip 
of ivy would rest, sprinkled a secret 
ingredient a clerk at the gardening store 
recommended. 

The next morning I got up and 
looked out at my handiwork. Ivy was 
strewn every which way. It took a 
moment, but I figured it out when I 
thought about the secret ingredient, 
bone meal. Rags had decided there was 
a treat under every one of those plants 
and made like an armadillo. It must 
have been one disappointment after 
another for her—all night. 

Oh well. I guess there are usually 
twists and tums where nature's in- 
volved. I see that in this issue: through 
a student's discovery in Europe that led 
to control of a Willamette Valley 
orchard pest; through a red, remote- 
controlled balloon flying over grass 
turf test plots; through the shriveled 
specimens in an OSU museum that 
now are helping Oregonians protect the 
state's fish and wildlife. 

Philosophizing about nature's ways 
doesn't console Rags. It makes me feel 
a little better. 
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UPDATE 
SIBERIAN PESTS 

Several international log bro- 
kers want to import raw logs 
from Siberia into the Pacific 
Northwest for milling. They 
want the U.S. Department of 
Agriculture to set aside a tem- 
porary ban on log importation 
and allow test shipments into 
the country. 

B ut Northwest forests and Or- 
egon agriculture are susceptible 
to attacks by forest pests and 
diseases from importation of Si- 
berian logs, according to OSU 
entomologists. 

"Our forests and agricultural 
lands, especially in western Or- 
egon, are ripe for colonization 
by non-native species," said 
Jack Lattin, an OSU entomolo- 
gist who's a member of a U.S. 
Forest Service Siberian log risk 
assessment team. "We have a 
disturbed landscape with clear- 
cuts, many even-aged stands of 
largely one kind of tree and a 
mosaic of different agricultural 
crops. This is a perfect scenario 
for new pests." 

Though there are strict laws 
governing the importation of 
agricultural products, there are 
few specific regulations gov- 
erning large-scale importation 
of raw logs into the United 
States, according to Lattin. 

"Protection from these pests 
may be easy in theory but diffi- 
cult in practice," he said. "You 
will need acombination of treat- 
ments, all applied in the proper 
fashion, to be effective. Many 
of these treatments have not 
been refined or properly tested 
for use in eastern Siberia." 

Because the trees are similar, 
so are the insects and diseases, 
added Lattin. "If they are pests 
in Siberia, there is a high prob- 
ability they will become pests 
here." The Asian gypsy moth is 
an example of a pest already 
targeted for control in the North- 
west that could hitchhike over 
on Siberian logs, he noted. 

Soviet loggers at work. 

Many of the worst forest dis- 
eases and pests in eastern U.S. 
forests, including chestnut 
blight, Dutch elm disease and 
the gypsy moth, were imported 
from the Old World, said Lat- 
tin. 

The Northwest is already suf- 
fering the effects of some pest 
invasions from the Old World, 
added Tim Schowalter, a forest 
entomologist who conducts re- 
search for OSU's Agricultural 
Experiment Station. 

"Oregon has been affected by 
the gypsy moth," said 
Schowalter. "We have the white 
pine blister rust taking out our 
native western white pines and 
sugar pines. And Port Orford 
cedar root rot is eliminating one 
of the most valued trees in the 
Pacific Northwest." 

VIRUS RESISTANCE 
In experiments that hold sig- 

nificant promise for Oregon 
agriculture, OSU microbiolo- 
gists have made a crop highly 
resistant to a viral plant disease. 

The first use of this new con- 
cept yielded a resistance in to- 
bacco, a plant that lends itself 

well to genetic manipulations. 
The same technology, OSU 

researchers say, should be al- 
most directly applicable to a 
wide range of "potyvirus" viral 
diseases thatplague major crops, 
includingpotatoes, lettuce, pep- 
pers, wheat, barley and others. 
Various types of "potyvirus" 
plant diseases can cause many 
problems in crop production, 
ranging from death of plants to 
yield reductions of 10—50 per- 
cent. 

OSU has applied for a patent. 
Preliminary results of the new 
technology were published re- 
cently in a professional scien- 
tific journal, and another scien- 
tific article about the research is 
pending. 

"This could provide a whole 
new approach to the control of 
viral diseases in plants," said 
John Lindbo, a microbiologist 
and graduate research assistant 
in the laboratory of OSU Agri- 
cultural Experiment Station 
microbiologist Bill Dougherty. 
"It's adifferent type of approach 
in genetic engineering that could 
have many applications. We're 
very excited." 

The use of plants that are lit- 
erally immune to some serious 
diseases, Lindbo said, could re- 
duce the need for pesticides and 
other chemicals. 

The discovery evolved from 
work with tobacco etch virus, 
Lindbo said. Researchers took a 
gene from that virus and geneti- 
cally engineered, or inserted, it 
into the tobacco genome (a ge- 
nome is an organism's entire 
genetic makeup). 

"Most of the results were what 
we expected," Lindbo said. "But 
in one case we had inserted a 
viral gene that had been inten- 
tionally mutated, causing the 
tobacco plant to produce viral- 
derived RNA but no viral pro- 
teins." 

"To our surprise, some plants 
which express this RNA did not 
support virus replication," 
Lindbo said. "We hadn't really 

expected or predicted this." 
In most earlier attempts to 

genetically engineer resistance 
to viral plant disease—includ- 
ing a process called "coat pro- 
tein-mediated resistance"—a 
plant produced both a viral-de- 
rived RNA and protein. But that 
generally resulted in only de- 
layed or moderated disease re- 
sistance. 

The scientists are continuing 
to analyze exactly how their new 
technology provides such total 
disease resistance. 

The tobacco etch virus is a 
problem in the production of 
tobacco and peppers, and the 
OSU research findings should 
have direct application there, 
Lindbo said. 

More significant for Oregon 
is that work is underway to ap- 
ply the technology to plant dis- 
ease in potatoes—in this case, 
another virus in the "potyvirus" 
group, the potato "y" virus. That 
virus is one of the underlying 
causes of potato rugose disease. 

The potato research is being 
conducted with assistance from 
OSU's Center for Gene Re- 
search and Biotechnology. 

BUSY BREEDERS 
OSU scientists who develop 

improved cereal grain and veg- 
etable varieties for Oregon have 
been busy. The last few months 
cereal breeders have released: 

—"MacVicar," a white- 
chaffed, soft white wheat similar 
in height to the popular Stephens 
variety and with good to excel- 
lent resistance to lodging (falling 
over). 

—"Hoffman," an awned, 
white-chaffed hard red winter 
wheat with higher yields than 
hard red winter wheat commonly 
grown in the Northwest. 

—"Gwen," a medium-early 
maturing, medium-height, six- 
row feed barley intended for use 
in low rainfall, shallow soil re- 
gions of Oregon. 
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—"Gene," a soft white winter 
wheat that is awnless, early ma- 
turing and short-statured. "Gene" 
is ready for harvest five to 10 
days earlier than Stephens. 

Cereal breeder Matt Kolding 
of OSU's Hermiston Agricul- 
tural Research and Extension 
Center developed "MacVicar," 
"Hoffman" and "Gwen." War- 
ren Kronstad's campus-based 
breeding program developed 
"Gene." 

The varieties offer resistance 
to several important diseases, 
according to Russ Karow, OSU 
Extension Service cereal grain 
specialist based on the campus. 
Foundation seed for all four of 
the new varieties will be avail- 
able to Pacific Northwest grow- 
ers for fall 1992 planting, said 
Karow. 

Vegetable breeder Jim Baggett 
has been busy, too. Baggett has 
released a new processing green 
bean called "Oregon 54," two 
new seedless tomatoes called 
"Oregon Star" and "Oregon 
Pride," two new varieties of or- 
namental, or Indian, com called 
"Chinook" and "Wampum," and 
a new snap peacalled "Cascadia" 
for home and market gardeners. 

PRAIRIE 
REMNANTS 

Native grassland and wild- 
flower prairie once covered 
thousands of square miles of the 
Willamette Valley. But less than 
a tenth of a percent remains in 
natural condition, estimates 
Boone Kauffman, a researcher 
with OSU's Department of 
Rangeland Resources. 

The remnants are in roadside 
ditches, fence lines, remote, 
unplowed areas, and areas too 
rocky or wet to plow. Now 
they're in danger, says 
Kauffman. 

The last four years, he and his 
graduate students Kathy 
Connelly and Karen Finley, 
cooperating with federal and 
state agencies, have studied 
some of the largest remaining 
sections in the southern 
Willamette Valley near Fern 
Ridge Reservoir. 

"We wanted to learn if it is 
possible to bring back some 
native prairie," said Kauffman, 
a fire ecologist. "To do this, we 
needed to see if we could in- 

A camas lily. The plant is native to the Willamette Valley's grassland 
and wildflower prairie. 

crease the native grasses and 
annuals, but get rid of the invad- 
ing weeds and woody species 
that take over and shade out the 
native prairie species." 

The researchers mapped the 
plants that grew on the prairies. 
They carefully set fire to some 
study plots, looking at the 
changes in the vegetation in the 
years following the bums and 
comparing those to changes in 
unbumed areas. 

"We had a phenomenal in- 
crease in flowering of camas, 
wild onions and the federally 
listed endangered Bradshaw's 
desert parsley," said Connelly, 
who, besides being a graduate 
student, is a fire ecologist for 
the Bureau of Land Manage- 
ment in Eugene. 

She added that the fires burned 
back invading woody species 
like ash, spirea, blackberries and 
wild fruit trees. Native bunch 
grasses flowered or set seed at 
phenomenal rates. The flames 
also triggered the germination 
of seeds and released nutrients 
into the soil. 

"We have the power to main- 
tain what little of this ecosys- 
tem we have left," she said. "We 
should do it. Who knows? With 
global climate change, some of 
these species may prove to be 
very important." 

PORTLAND 
PROGRAM 

Visitors to the newest office 
of the OSU Agricultural Ex- 
periment Station won't see work 
boots, blue jeans or pickup 
trucks. They may meet John 
Green, who'll probably be wear- 
ing a sport jacket. 

Green, an international trade 
specialist hired last fall, and 
Mike Martin, a long-time OSU 
agricultural economist, are the 
research staff of the latest addi- 
tion to the Experiment Station' s 
statewide research network. The 
Station's new  Agricultural 

Trade and Marketing Program 
is situated in the Wheat Market- 
ing Center in the Albers Mill 
building on Portland' s commer- 
cial waterfront. 

The program is temporary for 
now, says Station director 
Thayne Dutson, funded by a 
U.S. Department of Agriculture 
grant. But Dutson hopes it will 
quickly demonstrate its eco- 
nomic value to the state and 
permanent funding will be 
found. 

"The new program will pro- 
vide an important link between 
OSU researchers on agricultural 
production and processing and 
the state's trade and marketing 
system," said Dutson. 

Planned projects include de- 
veloping strategies to bring new 
food processors to Oregon, 
studying implications of the 
U.S. free-trade agreement for 
Oregon agricultural trade, look- 
ing at effects of the salmon re- 
covery plan on Oregon agricul- 
ture, and studying the potential 
for commercial sales of wheat 
to less-developed countries. 

Martin, project leader for the 
program, is based on the cam- 
pus in Corvallis. He plans to 
involve undergraduate interns 
and graduate students in inter- 
national trade and marketing 
research projects. 

Helping guide the new pro- 
gram is an advisory committee 
representing food processing, 
trade, financial and marketing 
concerns in Portland, and repre- 
sentatives from Oregon's vari- 
ous agricultural commodity 
commissions and the Oregon 
Department of Agriculture's 
international trade office. 

A strategic plan includes 
"establishing connections with 
marketing and international 
trade research efforts at Wash- 
ington State University and the 
University of Idaho," said Mar- 
tin. "In addition, we've had very 
good cooperation from Portland 
State University," he said. 
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ofjuly: ? Researchers are developing 
a flesh and blood warning 
system for cancer-causing 
environmental pollutants 

BY MOLLIE MONDOUX 

The U.S. Army is looking for a 
few good fish. It wants them to 
perform like canaries in a coal 
mine, detecting a lethal presence 

before it attacks humans. 
The Army is concerned about cancer- 

causing chemicals (TNT derivatives) 
leaching into surface and ground water 
from munitions manufacturing at a 
number of sites around the country. It has 
been using a small fish, called the 
Japanese Medaka, to test the toxicity of 
ground and surface water around muni- 
tions manufacturing sites. 

But because no one species will 
respond to all carcinogens (cancer- 
causing substances), the Army needs 
another fish to use as a model in testing. 
This is where Jerry Hendricks, animal 
pathologist and an expert in fish tumor 
pathology, and George Bailey, biochem- 
ist, come into the picture. Both are with 
OSU's Department of Food Science and 
Technology. 

"We've been able to convince them 
(the Army) that the zebra fish is one they 
should look at, and they've entrusted us 
with the task of seeing just how useful it 
is," said Hendricks. 

No one species will respond 
to all carcinogens. 

Hendricks and Bailey are starting a 
five-year project, funded by the Depart- 
ment of Defense, to find out if the small, 
black and white freshwater fish, often 
found in hobby aquariums, will be a 
useful sentinel. 

Left: OSU researchers studying the zebra 
fish In the foreground are (left to right) Pat 
O'Neal-Tragen, graduate research assistant; 
Jerry Hendricks, principal Investigator; 
Theresa Ellis, research assistant; George 
Bailey, co-investigator; Dan Arbogast, senior 
research assistant. 
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"You need to know what the sensitiv- 
ity of the animal is," said Bailey. "What 
kind of carcinogens will it respond to? 
What kind of tumors will we see? In what 
organs? Are they truly malignant tumors 
or benign tumors? Maybe there are 
carcinogenic hazards in the waterway but 
this animal wouldn't develop tumors if 
you swam him around in the stuff. You 
have to really characterize the model in 
order to know how to interpret the 
results." Hendricks and Bailey aren't new 
to the study of tumor development in 
fish. For eight years they've been using 
rainbow trout in cancer research, looking 
at the ability of substances in some foods 
to inhibit cancer. 

"Those are the agents 
the Army has primary 
concerns about." 

Hendricks believes their track record 
with trout is the reason the Army gave 
them the task of studying the zebra fish. 

"A lot of the work that we've done 
with trout, we can make modifications on 
... and use as a springboard for our zebra 
fish work," he said. "Generally speaking, 
I think the evidence would indicate that 
the trout is more sensitive to at least most 
of the carcinogens that have been tested 
than these smaller fish. So we'll be using 
the trout information but probably using 
quite a bit higher doses (of carcinogens) 
for our initial testing with the zebra fish." 

First on the list of cancer-causing test 
compounds is one the OSU scientists are 
familiar with through their research with 
trout. It's aflatoxin, which comes from 
the aspergillis mold that grows on com, 
peanuts and grains that are improperly 
stored. They don't expect that aflatoxin 
exists in the water the Army is concerned 
about, said Bailey. But "it gives us a 
good starting point before we go to 
testing the more difficult compounds," he 
said. "Derivatives of TNT explosives are 
carcinogenic and those are the agents the 
Army has primary concerns about. So 
ultimately we'll get to the testing of 
those." 

Other parts of the zebra fish project 
will try to identify genes involved when 
the fish develops cancer. "If DNA 
(genetic information) is damaged by at 
least some kind of carcinogens, this 
means that specific genes must be 
damaged that are important in cancer," 

One reason zebra fish are good candidates for research is their transparent eggs. Scientists 
can watch embryos develop during the 96 hours from hatching to fertilization. 

OSU scientists pioneered the use of rainbow trout in studies of food compounds that 
promote or inhibit cancer. But they can do genetic manipulations with zebra fish that would 
be cumbersome in trout. Zebra fish reach sexual maturity in 4 months. Trout take 2 years. 
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Bailey said. He explained that these 
include proto-oncogenes (genes that, if 
mutated in particular ways, prod a cell 
toward cancer) and tumor-suppressor 
genes (genes that normally prevent a cell 
from becoming cancerous). 

Zebra fish research underway includes 
learning how to expose the creatures to 
cancer-causing agents. 

"We have one graduate student, Hsi- 
wen Tsai, who is formulating a (fish) diet 
that will float in the water, which is how 
zebra fish prefer their food, but won't 
dissolve, because we don't want the diet 
to release the (cancer-causing) agents into 
the water, we want it to be released into 
the stomach of the zebra fish," Bailey 
said. 

Bailey thinks one part of the project 
will be especially interesting. "We'll be 
attempting to make transgenetic zebra 
fish," he said. They will introduce genes 
into the zebra fish that they think will 
influence the cancer process, he ex- 
plained. Those will include genes that 
influence the growth rate of cancer, genes 
that could make zebra fish more sensitive 
to developing cancer (making them better 
suited for sentinel work), and maybe 
additional tumor-suppressor genes that 
could make the fish totally resistant to 
cancer. 

Besides the Army, there are others 
interested in using fish in cancer research 
and as sentinels for cancer hazards. 
Hendricks and Bailey participated in a 
conference and workshop held at the 
National Institute of Health Sciences last 
year on the potential uses of fish in this 
kind of research. "The National Institute 
of Health Sciences is recognizing the 

Graduate research assistant Pat O'Neal- 
Tragen anesthetizes a male zebra fish so 
she can collect sperm for experimentation. 

birds an effective early warning system. 
It is the similarities among fishes, rats, 
mice and humans, pointed out by OSU's 
research with trout, that may make zebra 
fish and Medaka fish the yellow canaries 
of the waterways. 

Hsi-wen Tsai is 
formulating a diet 
that will float. 

"We've learned a lot about oncogenes 
(cancer-causing genes) in fish," said 
Bailey. "They have oncogenes—the same 
genes that seem to go awry in rodents and 
in humans are also going awry in trout 
when they are exposed to cancer-causing 
agents. That reinforces what we [he 
stresses the collective we, referring to all 
those around the world doing cancer 
research] have learned about basic gene 

An anesthetized female heavy with eggs. Zebra fish are prolific and hardy. Researchers can 
raise large numbers at low cost. 

OSU researchers conduct the fish research at 
this lab on Highway 34 just east of Corvallis. 

value of... fish models because our 
waterways are the end repository of so 
many of the toxins we create in the 
manufacturing processes," said Bailey. 
"They wind up in the air, they wind up in 
the water, they wind up in the soil. Water 
and air are the most mobile of those 
components, especially water, so there is 
clearly national interest in this type of 
work." 

The fact that canaries were extra 
sensitive to the same odorless gas 
potentially lethal to miners made the little 

targets for cancer. It also says that at the 
molecular level, cancer in a fish and in a 
rat and in a human are pretty much the 
same process. And that represents a 
major advance in our thinking about how 
we can use animals, and even how we 
can use lower vertebrates, to help us in 
our research. Cancer is cancer, is what 
we're finding out at the molecular level. 

Mollie Mondoux is a free-lance writer In 
Corvallis, Oregon. 
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DOWN 
UNDER 
A study of hypothetical wheat 
farms in four countries shows that 
taxes are putting U.S. growers at a 
disadvantage in international trade 

merican wheat farmers could learn 

a thin" or two from the U.S. 

Olympic basketball team. When it became 

apparent the United States couldn't compete 

on the Olympic level using college players, 

the rules were changed so the best players- 

professionals from the National Basketball 

Association—could play. 

BY   TOM   GENTLE 

Right: An Australian farmer. Photo: Index/Stock. 
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Grain harvest in Oregon's Columbia Basin. OSU agricultural economist Greg Perry and Texas A&M accounting professor Clair Nixon used a 
hypothetical farm in Montana in their study of how tax policies, farm subsidies and government social programs affect wheat farming in the 
United States, Australia, Canada and France. 

Greg Perry, an agricultural economist 
for the OSU Agricultural Experiment 
Station, thinks U.S. wheat growers have a 
similar disadvantage in the international 
wheat trade. Like their basketball 
brethren who operated according to rules 
that put them at a disadvantage against 
other countries, wheat producers operate 
under government tax policies and 
practices that give an edge to two major 
rival wheat exporters, Canada and 
Australia. Another competitor, France, is 
in a position similar to the United States. 

Their work raises 
questions about some 
popular beliefs. 

For the past two years. Perry and Clair 
Nixon, a professor of accounting at Texas 
A&M, have been studying the compli- 
cated maze of farm subsidies, taxes and 
government social programs that influ- 
ence the international wheat market. 
Their work is part of a growing body of 
research that reexamines the role govern- 
ment plays in the economy and raises 
questions about some popular beliefs of 
free market economics. 

Wheat going into a storage facility in the 
western United States. 

For instance, traditional free market 
wisdom would blame farm subsidies— 
direct payments of government funds to 
farmers—and seek to equalize the 
international marketplace by eliminating 
them. And that, of course, is what the 
current round of the General Agreement 
on Tariffs and Trade (GATT) negotia- 
tions are all about 

While Nixon and Perry would agree 
that the GATT talks are a step in the right 
direction, the two researchers say that 
they simply don't go far enough. Con- 
sider what their research has shown about 
farm subsidies. Canadian and U.S. farm 
subsidies provide roughly comparable 
benefits for their respective wheat 
farmers. Australia has no wheat subsi- 
dies. And France has higher farm 
subsidies than the other three countries. 

"If all these countries eliminated their 
wheat trade subsidies entirely, France and 
the United States would still be at a 
substantial disadvantage with Canada and 
Australia," Perry said. 

If farm subsidies aren't the cause, what 
is? According to Perry and Nixon, much 
of the competitive disadvantage can be 
attributed to the different tax policies and 
social services in these four countries. 

"We know that every country has 
different tax laws and social programs," 
said Nixon. "These differences don't 
mean much to farmers who compete only 
in their own domestic markets, but when 
farmers sell in the international market- 
place, the different tax policies and social 
programs come into play. Until now, no 
one has looked at the effect they have on 
the ability of farmers to compete with 
their counterparts in other countries." 
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Their research indicates that tax 
policies and social programs have a 
significant effect on the level of return 
farmers need to stay in business. Farmers 
who pay more in taxes will have to 
receive a higher price for their wheat than 
farmers who pay less. And farmers who 
receive government social services at no 
cost will be able to stay in business with a 
smaller farm income than farmers who 
must pay for these services. 

The researchers developed hypotheti- 
cal wheat farms in New South Wales, 
Australia; Alberta, Canada; La Mame, 
France; and Montana. Using a computer- 
ized farm simulation model, they 
analyzed the financial performance of 
each farm under the tax policies and 
social programs of the respective 
countries. 

Their analysis looked at taxes on 
income, property, purchases (sales, value 

added, excise), and social security. The 
results were highly detailed, complex and 
variable. Farm size was one of the most 
difficult variables because small farms 
had an advantage in some cases and 
larger farms in another. For instance, a 
2,100-acre dryland wheat farm in 
Montana paid $2,700 more in taxes than 
its Australian equivalent and $1,300 more 
than its Canadian counterpart. But a 960- 
acre wheat farm in Montana paid less in 

THE CANADIAN WAY 

Canada does not tax single and joint income tax 
returns at different rates, whereas married couples in 
the United States pay a higher rate if they file sepa- 
rately rather than jointly. So a Canadian farm operating 
as a husband-wife partnership can pay a spouse for 
work on the farm, deduct the pay as an expense, and 

shift that income to a lower tax rate by filing a separate 
return. 

For example, a Canadian farm family with two 
children earning $100,000 a year would pay $22,500 
in federal taxes. By filing separately, the same family 
would reduce its federal tax to $18,200. 
(Amounts given are in Canadian currency.) 

Researchers Perry and Nixon used a computer-simulated farm in Alberta Province to represent Canada in their study of world 
wheat trade. 
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taxes than the same farm in Canada and 
Australia. 

While differences in income, sales and 
property taxes contributed to the varying 
tax obligations among the four countries. 
Perry and Nixon concluded that social 
security taxes were the major cause of the 
higher tax burden borne by U.S. and 
French wheat growers. Canadian social 
security taxes are modest in comparison 
and Australian wheat growers do not pay 
social security taxes at all. 

Tax policies also give preferential 
treatment to various kinds of farm 
business structures. Australian and 
Canadian tax laws favor a husband-wife 
partnership, particularly for smaller 
operations. Large Canadian wheat farms 
gain an advantage from incorporating. 
The U.S. tax structure favors large 
businesses, particularly corporations, so 
U.S. wheat farms can cut taxes—and, 
because of similar preferential treatment 
by government farm policies, receive 
more farm subsidies—by becoming 
larger and incorporating. 

"We can no longer 
ignore tax policy and 
social programs." 

"We discovered a close relationship 
between taxes and farm subsidies," said 
Perry. "The two countries that have high 
taxes, France and the United States, also 
have high subsidies. Subsidies in France 
are higher than in the United States. 
Australia has low taxes and no subsidies. 
Canada is probably positioned the best 
for competing in the international 

marketplace because it has a modest tax 
burden, but its farm subsidies are 
comparable to those of the United 
States." 

Analysis of government-sponsored, 
nonfarm social services spotlighted 
significant variations among the four 
countries in workers compensation 
insurance and medical care. The hypo- 
thetical Montana wheat farm paid $2,300 
a year in worker's compensation to 
protect against work-related injuries. And 
that amount does not include the cost of 
individual medical insurance. In contrast, 
Canadian, Australian, and French wheat 
producers can take advantage of govern- 
ment-sponsored medical, welfare and job 
retraining programs. 

Nixon describes their research as an 
attempt to look at the whole puzzle of the 

1v 1 

OSU researcher Greg Perry 

Harvest down under. Researchers Perry and 
Nixon placed their hypothetical Australian 
farm in the state of New South Wales in the 
southeastern part of the country (Sydney is 
New South Wales' main port city). 

SOCIAL SECURITY'S BITE 

Social security taxes provide a dramatic illustration 
of how the tax bite differs from one nation to another. 
The tax rates listed below apply to people, such as 
farmers, who are self-employed. 

Australia has a 1.25 percent medicare tax. 
In Canada, social security takes a 4.4 percent chunk 

of the first $24,565 of income. 
In the United States, social security takes 15.3 

percent of the first $51,300 of income and another 2.9 
percent of income between $51,300—$125,000. 

Now hold your breath. 
In France, the self-employed pay 38 percent in 

social security tax on the first $25,600 and another 
24.3 percent on all earnings above that amount. 

While French social security may appear high, Perry 
says the benefits people receive are considerable. 
French social security pays for pensions, health care, 
unemployment benefits, workers compensation, and 
generous child support. 
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Wheat in Canada's Ontario Province. Perry and Nixon concluded that Canada is probably 
best positioned for international competition because it has a "modest" tax burden, and its 
farm subsidies are comparable to U.S. subsidies. 

international wheat trade rather than the 
parts. "Based on our findings, I think it's 
obvious we can no longer ignore tax 
policy and social programs in trade 
negotiations with other countries," he 
said. 

He does not believe the current GATT 
talks are a waste of time even though 
they concentrate on farm subsidies. 
"Subsidies are still a variable in the 
equation that seeks greater trade fairness. 
We shouldn't isolate on taxes any more 
than we do on subsidies. Maybe subsidies 
can be eased in this round of negotiations 
and taxes in the next round," he said. 

One way to ease the inequities caused 
by taxes, according to Perry, would be to 
treat major tradeable farm commodities 
differently for tax purposes. 

"Their decisions have a 
significant impact on our 
ability to compete." 

Perry also pointed out that by ignoring 
the effects of domestic tax and social 
policies on net farm income during trade 
negotiations, countries might bargain 
away farm subsidies and obtain the same 
benefit indirectly through taxes and social 
programs. He said that the preliminary 
results of a study of dairy farms in New 
York, Canada, and Germany indicate that 
Germany does just that. It gives tax 
breaks to small dairy farmers to get 
around European Community prohibi- 
tions on direct subsidies that would 
achieve the same purpose. 

Generally, however, a nation's tax 
policy is driven by fiscal rather than trade 
considerations, which leads Perry to 
another suggestion. "Officials in federal 
and state government who set tax policy 
need to realize that their decisions have a 
significant impact on our ability to 
compete in world markets," Perry said. 

Nixon's and Perry's research findings 
weave greater complexity into the already 
tangled web of world agricultural trade. 
Finding ways to promote fairness in the 
international trade arena will be much 
more difficult than previously believed. 
In comparison, changing the Olympic 
rules to allow Michael Jordan and 
company to compete for the United 
States is child's play. 

Tom Gentle is a communications specialist in OSU's 
Department of Agricultural Communications. 
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BY ANDY DUNCAN 

Doug Markle earns his 
living around snakes and 
sharks. Also bears, trout, 
owls, lizards, geese, 

piranha. Not many Oregonians have 
visited the place where he works. 
Most don't even know it exists. 

I stumbled onto the path to Markle 
one day after more than a decade as 
a writer and editor with OSU's 

College of Agricultural Sciences. 1 
was on the first floor of Nash Hall, 
outside the main office of the 
college's Department of Fisheries 
and Wildlife. About to exit through 
the building's main entrance. I 
noticed that a display case contained 
some unusual knicknacks like 
rhinoceros-horn aphrodisiacs, eagle 
feather fans, shellacked green sea 
turtles and the tanned hide of a 12- 
foot python. 

When I inquired about the displa; 
the department head. Dick Tubb. 
told me he and other professors hac 
filled the case with goods confis- 
cated by the U.S. Fish and Wildlife 
Service. Their goal was to make 
students more aware of the plight o 
a lot of endangered animals and 
more aware of bans on importing 
illegal fish and wildlife materials. 

It was a pretty effective teachin 
job, it seemed to me. Still dis- 
gusted (but admittedly also fasci- 
nated) by the shameful display. I 

Doug Markle, curator of OSU's Fish and 
Wildlife Museum, with a rock fish skelet 



asked Tubb what would happen to the 
stuff when it came out of the case. He 
said the government donated it to OSU. It 
would go into the Fish and Wildlife 
Museum in the basement. Doug Markle 
was the museum curator, he mentioned. 

"There isn't another museum like it in 
Oregon," Tubb added in an offhand way. 
My curiosity tweaked even more, I 
headed downstairs to introduce myself to 
Markle, a fisheries professor I'd talked to 
on the phone from time to time. 

A cartoon said "Fish 
Worship—Is It Wrong?" 

He was in a little office dominated by 
books and computer gear. A cartoon on 
the wall said, "Fish Worship—Is It 
Wrong?" After exchanging pleasantries, 
Markle and I walked down the hallway so 
he could give me a tour of the OSU fish 
and amphibian collections, part of the 

Lois Alexander, a graduate student in wildlife 
science, measures small mammal skulls from 
the OSU museum's mammal collection. 
Those are porcupines in the foreground. 

Fisheries doctoral student Phil Harris removes a thresher shark head from its garbage can 
container. Museum specimens are treated with a formaldehyde solution to stop cell 
breakdown, then preserved in alcohol. 

Fish and Wildlife Museum. We entered a 
dimly lit room filled from the floor to its 
tall ceiling with glass and other kinds of 
containers. I checked out hundreds of 
bottles containing lizards and snakes and 
other amphibians and was soon shuffling 
down an aisle surrounded by jars holding 
the preserved remains of ocean and 
freshwater fish. One was full of animals I 
recognized, rainbow trout. Another 
contained an unfamiliar, shriveled ocean 

creature that looked kind of like an 
avocado with teeth. 

"What's in that big plastic garbage 
can? I asked Markle. He took off the lid, 
revealing the monstrous head of a 
thresher shark floating eyes up in a clear, 
foul-smelling liquid. 

As we continued the tour, the conver- 
sation turned to Oregon geography. I 
learned that in that room you can 
examine a coho salmon that once swam 

in Davis Lake south of Bend, a lizard that 
skittered across the rocks of Leslie Gulch 
near Jordan Valley in southeastern 
Oregon, rattlesnakes that slithered across 
various parts of the state, now-extinct 
lamprey eels that cruised the bottom of 
Miller Lake north of Klamath Falls. 

Markle showed me a big jar containing 
part of a sockeye salmon. There were 
teeth marks where the lower half should 
have been. He said the marks, distinctive 
to fisheries biologists, are evidence of the 
northernmost travels in the Pacific Ocean 
of the great white shark. Fishermen came 
upon the mutilated fish off the coast of 
Alaska. 

Besides doing teaching and research, 
and serving as curator of the fish and 
amphibian collections, Markle mentioned 
the university recently gave him the 
additional job of looking after mammal 
and bird collections housed in his 
department—the wildlife part of the Fish 
and Wildlife Museum. 

We went back into the hallway and 
around the corner into a room full of 
black wooden boxes to look at those 
collections. There were whole skeletons 
of geese, grouse, rabbits, shrews; the fur 
and hide of a black bear cub; the pelt of a 
wolf taken in Clackamas County near 
Portland in 1915; skulls of many other 
kinds of creatures that live or have lived 
in Oregon, and some that haven't. 

The mammal collection contains about 
300 species or subspecies and more than 
12,000 lots (each lot is an animal's skull, 
skeleton or skin, a combination of those, 
or the entire creature), explained Markle. 
The bird collection has about 991 species 
or subspecies and about 9,000 lots. 

"Because of space limitations and labor 
costs, we aren't able to accept any more 
materials for the bird collection, and we 
have to be very selective about accepting 
material for the mammal collection," he 
said. 

The bird collection is used mostly for 
educating students who'll be tomorrow's 
researchers or have jobs managing 
wildlife resources on public and private 
lands. The mammal collection, Markle 
said, is used for research and teaching. 

The fish and amphibian part of the 
museum dwarfs both the wildlife 
collections, he said. A fish collection 
used for teaching contains about 400 
species in about 1,600 bottles, and the 
fish collection used for research has 
about 200,000 specimens in about 13,000 
bottles. There are nearly 600 fish species 
in all. Also, Markle believes there are 
"probably a quarter of a million" addi- 

18    Oregon's Agricultural Progress Spring 1992 



tional fish specimens in a campus 
building that's part of OSU's School of 
Oceanography. Those, mostly from the 
Pacific Ocean, are his responsibility too. 

The numbers didn't mean much to me. 
I asked him if it was a good, bad or 
mediocre collection. He said OSU's fish 
collection is one of the most important in 
North America, especially strong in 
freshwater creatures from the Northwest 
and deep sea specimens from the North 
Pacific. Other big research collections 
include ones at Harvard, Cornell and the 

Left: These specimens give students and 
researchers the opportunity to look at 
geographic differences in hummingbirds. 

THE ORIGIN OF THE SPECIES 

Who created OSU's Fish and Wildlife Museum? 
OSU professors and students collected the majority 

of the specimens, for classes and for research projects. 
Some of the specimens go back to the late 1800s. 

"Field researchers often bring back specimens for 
the museum," said fisheries professor Doug Markle, 
the museum's curator. "Sometimes from far-off spots 
such as the Caribbean, the Gulf of California, the 
Indian Ocean, Oman, Kuwait." A recent graduate 
student contributed specimens from his thesis research 
on Asian pheasants in the foothills of the Himalaya 
Mountains. 

Much of the university helped establish and uses the 
museum, housed in Nash Hall with the Department of 
Fisheries and Wildlife in OSU's College of Agricul- 
tural Sciences. 

The Department of Zoology in the OSU College of 
Science put together the museum's amphibian collec- 
tion, originally. 

The majority of the freshwater and many of the 
ocean creatures in the fish collection came from 
Department of Fisheries and Wildlife students and 
professors. The OSU School of Oceanography contrib- 
uted many ocean specimens. And, OSU researchers 
and extension agents at the Hatfield Marine Science 
Center at Newport and in other coastal locations 
donated ocean specimens. 

The Department of Fisheries and Wildlife contrib- 
uted the majority of the mammal and bird specimens, 
but professors and students from other disciplines also 
contributed to those collections. 

Through the years, a fascinating mix of people from 
outside the university have donated creatures. 

"Biologists from the Oregon Department of Fish and 
Wildlife and other agencies send us specimens they 
think would be worth keeping, or that they want us to 
identify," said Markle. "Also, occasionally a person 

off the street or a student will bring something in. 
Graduates of the fisheries and wildlife department 
who go off in the Peace Corps, or that sort of thing, 
sometimes think of the department. One graduate 
went to Iran. Now we have one of the world's best 
collections of Iran's freshwater fish." 

In addition, "as commercial fishermen go farther 
and farther from shore they catch more strange- 
looking creatures and bring them here for us to 
identify and keep," said Markle. 

Oregonians regularly try to donate items like 
"stuffed zebras some relative shot years ago on an 
African safari," said Dick Tubb, head of OSU's 
Department of Fisheries and Wildlife. "We don't 
have room to keep that sort of thing. We don't even 
have a place to show off what we can keep. 

"It's a shame there isn't a facility where we can 
make these collections more available to the public. 
We have the stewardship of a state treasure but not 
the resources to show it off." 

Markle among the aisles of the museum's fish collection. He's 
holding a Pacific pomfret. Asian gillnetters often haul in the 
tasty creature when fishing for squid. 
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University of Washington. Also, public 
museums like the Smithsonian, the 
California Academy of Sciences and the 
Los Angeles County Museum have 
important collections. 

Another creature looked 
kind of like an avocado 
with teeth. 

The bird and mammal collections, 
though not as large, are the only ones of 
their size in Oregon, making them very 
important to students and researchers, 
especially people from outside the 
university who might not have access to 
similar creatures at museums in other 
parts of the country. 

In a painstaking job, information about 
a sizeable portion of the bird, mammal 
and fish and amphibian specimens has 
been cataloged in computer databases. 
There are hundreds of thousands of 
electronic entries representing creatures 
that swam, wiggled, soared, dived, 
climbed, galloped and growled in this 
part of the world, and some in far off 
places. 

"These collections are important for 
two reasons," said Markle. "One is their 
value to the scientific community. The 
other is their value to the public." 

ECOLOGICAL RESEARCH 

Who owns OSU's Fish and Wildlife 
Museum? Oregon taxpayers. 

"I estimate it would cost $10 
million to rebuild the collections if 
you had to start over," said curator 
Doug Markle. "The expensive part 
would be finding, collecting and 
transporting specimens. Maintaining 
the collections isn't that expensive, 
relatively speaking." 

Many OSU professors use the 
museum's specimens to do research 
for the Oregon Agricultural Experi- 
ment Station, the research arm of 
OSU's College of Agricultural 
Sciences. 

Some of the research is related to 
agriculture, forestry, fishing, hunting 
or other natural resource-related 
activities, including showing people 
working in those areas how they can 
reduce their impact on the environ- 
ment. Other research is simply 
aimed at learning more about the 
ecology of Oregon, other parts of 

the Northwest, or the oceans, particu- 
larly the parts in and around the 
Northwest. 

Lois Alexander among the black boxes 
that hold the mammal and bird collections. 
She's examining short-tailed weasels. 

Markle with a Malheur County rattlesnake, part of 
the museum's amphibian collection. 

OSU doctoral student Kamal Islam with an African pygmy kingfisher, part of the 
museum's bird collection. 
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Researchers and teachers around the 
world collect and share such materials, he 
explained. They can compare species 
from various parts of the country or the 
world in studying things like evolution 
and population distribution. 

Specimens in the collections have been 
used in many scientific investigations and 
publications over the years, said Markle. 
Future scientists will be able to go back 
into the collections to check or verify the 
results of the research, if they wish. 

Also, the specimens in OSU's collec- 
tions are important to the health of 
animals living in and near Oregon, said 
Markle. Examining specimens in the 
collections can help scientists determine 
how habitat destruction or improvement 
in a certain area is affecting a fish or 
wildlife species. 
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A great white shark dined on this Alaskan 
sockeye salmon, evidence of the predator'; 
northernmost travels in the Pacific Ocean. 
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John Poynter, a junior wildlife sciences major, examines a museum specimen in a class 
called "Wildlife Biology: Birds." A preserved American avocet, a shore bird, appears to be 
monitoring Poynter's studies. 

Markle and his graduate students are 
involved in that type of research. They're 
comparing museum specimens of two 
endangered fish in the Klamath Falls 
area, the short-nosed sucker and Lost 
River sucker, to fish they collected 
recently. This allows them to explore 
whether the fish are changing in response 
to environmental stresses like drought 
and changes in habitat caused by factors 
like farming. 

The collections are increasingly 
important in other ways, notes Markle. 
"Where economics comes into it are 
databases. A number of natural resource 
databases are starting to use these 

Right: Senior fisheries major Brent Ralston 
inspects a Dover sole. Commercial fishermen 
land huge numbers of the fish off the Oregon 
coast. 

collections. Developers may consult a 
database to find out if there's anything 
they should be worried about—say in 
building a bridge across the Clackamas 
River, or a gas pipeline somewhere. Are 
there endangered fish or wildlife in the 
area? I'm getting phone calls about just 
that sort of thing." 

Oregonians try to donate 
items like stuffed zebras 
some relative shot. 

But Markle and some of his OSU 
colleagues say there are potential 
problems with such databases. One is that 
they may be less accurate than they 
appear. The people assembling them may 
combine "soft" information, such as 
reports of sightings in an area at a certain 
point in history, with verifiable informa- 
tion such as specimens and related data in 
the OSU museum. 

Also, there are gaps in the museum's 
holdings. There are creatures that aren't 
there but should be, or aren't well 
represented (maybe there's an adult but 
not an immature specimen). The museum 
has a six-part acquisition policy. It lists 
priorities related to factors such as OSU's 
teaching and research missions and 
whether a creature is native to this part of 
the world. 

Professors and students don't wait for 
desirable specimens to fly or swim into 
their laps. "Maybe we don't have a fish 
from a certain drainage in Oregon, but 
there are reports that it's there," said 
Markle. "We try to get it." He has a 
sampling grid of likely places in the 
oceans to look for certain creatures and 
sometimes catches rides on research or 
commercial fishing boats so he can 
search for specimens. 

Not only what goes in the collections, 
but how it goes in, receives careful 
attention. With an eye to advancing 
analytical techniques, the museum is 
preserving some material differently 
these days (the traditional method with 
formaldehyde takes a lot of space and 
wreaks havoc with new molecular-level 
analyses). Freezers full of tissue samples 
are joining the shriveled fish in bottles 
and black boxes containing animal parts. 

"The direction we're going," said 
Markle, "is to broaden what will be here 
for study by future generations. If it isn't 
saved, you can never go back." 
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THE TERMINATOR 
When filbert aphids 
meet the siender 
biack wasp an OSU 
graduate student 
brought to Oregon, it's 
their worst nightmare, 
hasta la vista, baby 

BY CAROL SAVONEN 

-■'■:*•»■- 

Day after day, she placidly fed on 
sap. Inserting her sharp mouth 
parts into the tender green leaf, 
she sipped the sugars of sum- 

mer. Her soft yellow body outgrew her 
skin. She molted and grew again. And 
again. And again. She was full grown, 
ready to start producing millions of 
duplicates of herself—tiny yellow filbert 
aphids. 

A dark narrow-waisted wasp landed 
nearby. It curled its slender black 
abdomen underneath itself and stabbed at 
the tender aphid, inserting an egg into her 
translucent body. The wasp flew off. 

The aphid continued feeding on filbert 
leaf sap. Feeling sore and bloated, she 
sipped on. The wasp egg inside her 
hatched into a voracious larva and 
commenced to devour her from the inside 
out. After a few days, the aphid could no 
longer move. The fleshy wasp larva 
occupied her entire body. The aphid 
stopped, literally dead in her tracks. Her 
body was a mere shell or "mummy" for 
the growing, feeding wasp. A few days 
later, a small hole appeared, as an adult 
wasp emerged from the aphid mummy. 
The newly hatched dark wasp flew off to 
find a mate and some fresh yellow aphids 
to start the cycle again. 

You have just read part of a unique 
success story. After years of study and 
work, OSU Agricultural Experiment 
Station entomologists have found a way 
to control the filbert aphid with a small 
parasitic wasp instead of depending on 
chemical pesticides. 

Like filberts and filbert aphids, the 
gnat-sized wasp, called Trioxys pallidus, 
hails from Europe. Filberts and filbert 
aphids presumably arrived together in the 
United States from Europe in the late 
1800s. But the wasp wasn't brought to 
the New World until 1984, when an OSU 
doctoral student imported it to biologi- 
cally control the filbert aphid. Now in 
1992, the risks and hard work are paying 
off with big savings for growers, less 
pesticides in the environment and more 
sustainable filbert growing. 

The impact of the wasp on the aphid is 
spectacular, says Jim Todd, consulting 
entomologist from Salem who does 
integrated pest management in filbert 
orchards in five Willamette Valley 
counties. 

"We've had dramatic decreases in 
aphid populations and have substantially 
reduced our pest control costs," said 
Todd. "Over the last two years I have had 
a better than 75 percent reduction in 
pesticide use because of this parasite," 
said Todd. 

By eliminating the need to spray for 
the aphid, Oregon filbert growers have 
saved about $300,000 per year, almost a 
million dollars total, according to M.T. 
AliNiazee, OSU Agricultural Experiment 
Station entomologist, who has spent 20 
years working with integrated pest 
management in filbert orchards. 

Oregon's Willamette Valley produces 
more than 95 percent of the filberts 
grown in North America. Last year. 
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Oregon produced a record yield of 25,000 
tons of the small round nut on 28,900 
acres. The crop was valued at $18.5 
million, according to Stan Miles, agricul- 
tural economist at OSU. 

Extremely prolific, filbert aphids can 
produce eight to ten generations per year, 
explained AliNiazee. They weaken the 
trees by piercing the leaves and feeding 
on the sap. The aphid's sticky honeydew 
causes sooty mold and fouls orchard 
equipment. Aphid damage may also 
affect nut quality and size. Before the 
wasp was introduced, filbert growers 
typically applied pesticides one to three 
times per year to control this tiny sucking 
pest. 

Messing searched 
orchards in France, Spain 
and northern Italy 

AliNiazee started to notice something 
strange in Oregon filbert orchards in the 
1970s. The most carefully maintained 
and sprayed orchards were riddled with 
aphids, sometimes 300 or 400 per leaf. 
Yet, abandoned orchards had very few 
aphids.   "You could walk into a well- 
maintained orchard and always find 
aphids," said AliNiazee. "The more times 
an orchard had been sprayed, the more 
aphids it seemed to have. The aphids 
were out of control. 

OSU entomologist M.T. AliNiazee inspects 
filbert leaves. 

"We had a double whammy," he 
continued. "We were trying to control 
aphids, but they had developed resistance 
to insecticides. And the insecticides were 
killing off all the beneficial insects that 
might naturally keep the aphids in check." 

AliNiazee and his graduate student 
Russell Messing decided it was time to 
find out more about the role pesticides 
played in filbert orchard ecology. In 1980 
and 1981, Messing surveyed 12 filbert 
orchards around the Willamette Valley for 
the aphid's natural enemies. The orchards 
ranged from intensively managed to 
essentially abandoned. 

They found 55 species of potential 
aphid predators in the orchards including 
ladybugs, hoverflies, lacewings and mirid 
bugs. In unsprayed orchards, these 
generalist predators helped to keep the 
aphid in control. But they moved from 
crop to crop and orchard to orchard, 
explained Messing, now an assistant 
professor of entomology at the University 
of Hawaii's Branch Agricultural Experi- 
ment Station on Kauai. In commercial 
orchards where pesticides were commonly 
applied, the predators were scarce, 
allowing the aphids to multiply out of 
control. 

To find a natural enemy that might 
home in and specifically prey on the filbert 
aphid. Messing decided to search the 
native homelands of the filbert aphid for its 
natural enemies. In the summer of 1984, 

Right: Filbert aphid wasps have spread to 
orchards in every Willamette Valley county, 
providing biological control of the filbert 
aphid. The wasps help growers reduce, or 
eliminate, spraying of pesticides to kill filbert 
aphids, which can reduce nut quality and 
size. 

Left: The parasitic filbert aphid wasp, lower 
right, inserts an egg into the filbert aphid, lower 
left, a pest. The egg hatches into a larva that 
devours the aphid, leaving a bloated mummy 
like the one in the top of the photo. 

Messing loaded his bags with a makeshift 
entomology laboratory and headed off for 
Europe as part of his doctoral research. If 
he found filbert aphid wasps, he would 
bring them back to Oregon and try to 
raise great numbers for release into filbert 
orchards. 

Messing searched orchards in France, 
Spain and northern Italy for filbert aphid 
mummies, the bloated aphid bodies that 
contained parasitic wasp larvae. At night in 
his hotel room, he put mummies into 
gelatin capsules with a drop of honey in 
case the wasp emerged. He shipped the 
parasites to a quarantine facility in 
California. Later, the wasps were trans- 
ferred to Oregon for mass rearing and 
release. 

"The trip was kind of fun, but it wasn't 
as glamorous or exciting as it sounds," 
explained Messing. "Some days I would 
find hundreds of mummies in the orchards. 
Other days I could spend a whole day 
looking, but get nothing." 
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The wasps that emerged from the first 
shipment of mummies were released that 
summer in five Willamette Valley hazelnut 
orchards. During the next five years. 
Messing, AliNiazee and other co-workers 
raised more than 50,000 wasps from this 
European stock and released them at more 
than 60 sites around the Willamette 

Valley. They had no idea whether or not 
the experiment would work. The odds 
were not in their favor—less than one-fifth 
of all attempts to introduce one organism 
to biologically control another works well. 

"We didn't know whether Trioxys 
would survive in western Oregon tempera- 
tures and humidity or if they would 

In 1984 Russell Messing, an OSU graduate student, scoured European orchards for filbert 
aphid mummies. Larvae in the mummies became the breeding stock for wasps released in 
the Willamette Valley. Messing now is a researcher with the University of Hawaii. 

reproduce in the field," said Messing. "It 
wasn't until two or three years of further 
monitoring that I knew they were control- 
ling the aphids." 

Not only have the wasps established 
themselves, but they have spread. They are 
now found around every county in the 
Willamette Valley. 

"We found wasps six to seven miles 
from original release sites and have some 
indication that they have spread as far as 
ten miles away," said AliNiazee, who 
predicts that almost all Oregon filbert 
orchards will have the wasp by the year 
2000. 

Consultant Jim Todd concurs. 
"No grower that I work with had the 

wasp released on their land by OSU, but 
by 1990, 100 percent of the orchards 
where I work had it," said Todd. 

Filbert growers are also pleased. 

The wasp is also 
helping control the other 
major pests. 

"There's clouds of those guys in the 
spring," said Dave Buchanan, a Benton 
County filbert grower, whose century farm 
was the site of Messing's original releases 
in the mid-1980s. "You walk out there in 
the spring and there's wasps all over the 
place. I still get aphids, but after a few 
days, there's nothing but mummies." 

"I haven't used an aphicide in some 
time," said Homer Twedt, a Corvallis 
filbert grower since 1965, also a wasp 
recipient. "Over the years I've been very 
thankful for the wasp. I've saved about 
$400 to $500 each time I haven't sprayed." 

The biological control of the aphid with 
the wasp is also helping control the other 
two major pests on filberts—the filbert leaf 
roller and the filbert worm. Since there are 
now fewer pesticides sprayed in the 
orchards, natural predators like ladybugs 
and lacewings have a better chance of 
keeping other such filbert pests under 
control, further reducing the need for 
sprayings, explained AliNiazee. 

"Basically, we have changed the entire 
management of a crop," he said. "We hope 
to have perpetual control with no cost to 
the grower, far less environmental 
pollution, less pesticide residues on the 
crop, and have more sustainable fanning. 
These benefits are going to be enormous." 

Carol Savonen Is a science writer in OSU's 
Department of Agricultural Communications. 
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THE COLOR OF 
Tom Cook, Tim Righetti and 

their students are using 

their eyes and a balloon to 

help Oregon's $650 million 

turf maintenance industry 

reen gets people excited. 
A vault full of green backs 

I gives bankers goose bumps. 
I Getting to the green in one 

stroke makes golfers go ga-ga. And 
manicuring their green lawns is a labor 
of love for legions of homeowners. 

But green can be boring, too. Just ask 
Tom Cook. As a turf expert with Oregon 
State University's Extension Service, 
Cook gets to look at green until he's, 
well, blue in the face. 

Cook is head of the Oregon State 
University Department of Horticulture 

turf management program and an OSU 
Extension turf management specialist. 
When he's not teaching others how to 
keep turf healthy and green—turf 
maintenance is a $650 million industry in 
Oregon—he's part of a national search 
for better turf varieties. 

The OSU Department of Horticulture 
doesn't conduct grass breeding research, 
but is involved in turf variety testing. 
OSU's Lewis-Brown Research Farm is 
one of 35 sites across the nation partici- 
pating in turf variety trials via the 
National Turf Grass Evaluation Program. 
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MONEY BY BOB ROST 

The evaluators are Cook, who coordi- 
nates the OSU turf trials, and the students 
he works with. They evaluate, by eyeball, 
a long list of quality indicators, including 
turf uniformity, mowing quality and, of 
course, greenness. It's hard work. 

"Imagine that you are sent out to rate a 
trial with 125 turf varieties repeated three 
times," said Cook. "That's 375 individual 
plots you have to rate for color and other 
factors individually. 

"Say it's 85 degrees Fahrenheit out, a 
sunny day and around noon," Cook said. 
"Walking down the rows you look at a 

plot then look at the white piece of paper 
on your clipboard where you mark the 
rating, then look back at the next plot, 
back to the paper, back to the next plot 
and so forth. 

"With 375 plots to rate it's incredibly 
difficult to be as consistent on the last 
row as you were on the first," Cook said. 
"You can usually separate the best from 
the worst, but that gray area in between 
gets very gray." 

Left: The OSU Extension Service's Tom 
Cook eyes a new turf grass variety. He and 
his students are challenged with evaluating 
hundreds of plots annually. 
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Below: Experiment Station researcher Tim Righetti prepares a camera-equipped balloon for 
flight. Aerial photos, once computerized, help the Extension Service's Tom Cook evaluate 
turf grass. Above: The view from the balloon. 

Looking for some relief and a better 
way to evaluate turf, Cook got a lift from 
Tim Righetti's eye-in-the-sky. In place of 
eyeballing individual test plots one by 
one, Righetti's approach is to take an 
aerial photograph of the entire trial—all 
375 plots—with one click of a camera. 

He calls the apparatus 
"cheapo, cheapo." 

Righetti is an OSU horticulture 
professor and Agricultural Experiment 
Station researcher. His airborne contribu- 
tion to the turf program consists of a 
small helium-filled balloon used to lift a 
35 mm camera hundreds of feet into the 

OSU horticulture student Denise Carter 
studies aerial photos for clues to plant 
health. The computer is more sensitive than 
the human eye. 

sky. Righetti operates the camera with a 
radio remote control unit. 

He calls the apparatus "cheapo, 
cheapo, minimum wage remote sensing." 
Its development is part of a research 
project aimed at trying to find ways to 
monitor crop stresses in tree fruit 
orchards or field crops with low-cost 
aerial photography systems. Righetti is 
working on the project with four OSU 
undergraduate students. 

"In the turf trials situation, we're trying 
to inexpensively evaluate turf with a 
scaled-down form of the kind of remote 
sensing typically done in agriculture with 
satellites and airplanes," said Righetti. 
"With this setup we're 500 feet up in a 
blimp instead of many miles up with a 
satellite. And the costs aren't nearly as 
high either. 

"The ultimate goal of low-cost remote 
sensing is to quantify the status of a crop, 
in this case turf, by color," Righetti 
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continued. "We take the color photograph 
of the test plots and scan it with a small 
video camera, electronically loading it 
into a computer. With the appropriate 
software we can superimpose a computer 
grid on the computerized photo image." 

The computer then assigns a number 
value for red, green and blue, ranging 
from 0 to 255, to each dot or pixel within 

each grid square. The number indicates 
the intensity for the color recorded in that 
dot. Hundreds of dots make up each of 
the grids on the computer screen. The 
computer averages the values of all the 
dots in each grid and produces a number 
value for the overall color in the grid. 

"The computer is actually measuring 
light," said Righetti. "Green plant growth 

absorbs and reflects light. We capture 
that reflected light in a photograph and 
measure it. Computerized evaluation of 
color is far more sensitive to change than 
the human eye. 

"We can use regular film for visible 
wavelengths, or infrared film for infrared 
wavelengths," said Righetti. "Color in 
different parts of the wavelength spec- 

TIPS ON CARING FOR YOUR LAWN 

Professional turf managers aren't the only ones who 
care about grass. For every expert plying his or her 
trade on a golf course or public parkway there are 
thousands of homeowners tending their lawns. Some of 
them care deeply about the green carpet surrounding 
their dwellings. Others treat their home lawns like a 
worn-out throw rug, hardly worth any care at all except 
maybe an occasional mowing to keep the neighbors 
quiet. In between are the bulk of America's home lawn 
maintainers. 

Each year they spend millions of dollars and count- 
less hours trying to keep the home turf looking respect- 
able. They buy fertilizers, lawn mowers, hoses, irriga- 
tion devices of all kinds and descriptions; they debate 
whether to remove clippings from the lawn; they 
agonize over developing bare spots in the lawn; they 
worry about forces of lawn destruction both fungal and 
animal—brown patch, fairy ring, fusarium blight, leaf 
spot, powdery mildew, red thread, grubs, chinch bugs, 
flea beetles, sod webworms and un-curbed dogs. 

Clearly, the pitfalls are many on the path to an 
attractive lawn. But they can be avoided. Ray 
McNeilan, OSU Extension Service home gardening 
agent based in Multnomah County, offers the following 
general lawn management guidelines. 

•To establish a new lawn: Site preparation—tilling 
and fertilizing the soil—is important. 
There are many grass seed varieties on the 
market. Those that grow well in Oregon 
include Kentucky bluegrass, perennial 
ryegrass and fine fescue in varying combi- 
nations. Sodding is a quicker way to start a 
lawn, but lawn sod, available from turf 
farms, is expensive and perishable. You've 
got to install it quickly, and as with seeded 
lawns, site preparation is important. 

•Maintaining an existing lawn: 
McNeilan recommends wetting the soil 
6—8 inches deep once a week during the 
summer. Check water penetration by 
digging down into the turf with a pocket 
knife. The best time to fertilize lawns is in 
the spring and fall. Use either a nitrogen 

fertilizer such as ammonium sulfate or a complete 
fertilizer such as a 3-1-2 combination of nitrogen, 
phosphorus and potassium. Organic alternatives to 
chemical fertilizers are composted yard debris, fish 
meal and Milorganite (composted sewage sludge). 

Weekly lawn mowing encourages healthy sustained 
growth. On average it's best to trim most Oregon 
lawns to a height of 1 Vi to 2 inches. Watering, fertiliz- 
ing and mowing a lawn regularly will keep it healthy 
and resistant to weed and insect invasions. Chemical 
controls for weeds and insects are available but are 
often unnecessary where homeowners keep their turf 
in good shape. 

The "ecology lawn" is an alternative to traditional 
lawns. Developed by OSU turf specialist Tom Cook, 
ecology lawns include, along with the grass, various 
broadleaf flowering plants such as yarrow, English 
daisies, roman chamomile and strawberry clover. Seed 
of these plants and grass varieties such as perennial 
ryegrass, tall fescue or Kentucky bluegrass make up 
ecology lawn mix, now available at many nursery and 
garden stores. Ecology lawns bloom March through 
June and then again in August through September. The 
flowering plants in ecology lawn mix provide a 
colorful new look, but clover will attract bees, which 
some people may consider a hazard. 

Yard of the future? "Ecology lawns" combine broadleaf flowering plants with 
grasses. Some need less water and fertilizer than traditional lawns. 
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trum can provide a lot of information 
about the condition of the turf. With a 
combination of different films and 
different camera lens filters it is possible 
to evaluate many crop stress factors. 

"Color can indicate 
plant stress." 

"For example, color can indicate plant 
stress caused by infestations of pest 
insects or lack of moisture caused by 
drought conditions," he said. "We can 
find the cause of the stress with a ground 
evaluation, and in theory, measure that 
stress in a particular site over a period of 
time." 

In the case of lawn turf, the color itself 
is an important quality factor, particularly 
on golf courses. Achieving that beautiful 
color requires owners to invest in more 
intensive management. That's why 
graduates of the OSU turf management 
program, trained in methods of maintain- 
ing lawn and turf grasses and managing 
landscapes, have a high rate of success 
finding work in the growing field of turf 
maintenance. 

"The product of the turf maintenance 
industry is aesthetic quality, and color has 
a lot to do with that," said Cook. "The 
goal of the industry is to maintain that 
quality over time—eight, nine, 10 years 
or more. It's a little different than 
production agriculture where the goal is 
to take a crop out of the field. What turf 
managers want is what's left after the 
harvest." 

Breaking the industry down. Cook 
noted that there are about 150 golf 
courses in Oregon, numerous parks. 

school grounds, athletic fields, roadsides, 
airport runways, residential areas and 
commercial turf areas such as landscap- 
ing around corporate headquarters and 
similar types of businesses. 

People in the turf maintenance industry 
are divided into several groups. Cook 
explained. The largest are commercial 
and residential turf maintenance, and golf 
courses. 

"In the golf course industry the quality 
of the playing surface is the product, so a 
major amount of time is devoted to 
managing and grooming turf," Cook said. 
"In the other types of maintenance 
business the approach is to get things 

Oregon has about 150 golf courses. Turf 
selection is a key to keeping them in good 
shape, says OSU's Cook. 

OSU is identifying healthier and better looking turf grass varieties for homeowners. 

done—mowing, fertilizing, irrigating—as 
quickly as possible. Time is money." 

Although Cook emphasizes that color 
is not everything in the turf maintenance 
industry he notes that "there's certainly 
interest in naturally dark green grasses. 

"A large expanse of dark green turf on 
a home lawn or in a park always catches 
your eye, it's always impressive to look 
at," he said. 

The goal of the National Turf Grass 
Evaluation Program and turf breeding 
programs all over the country is to 
develop grass varieties that have natural 
dark green color and low nitrogen needs. 
Righetti's remote sensing system may 
play a part in realizing that goal, but in 
the meantime, Righetti's blimp may be 
put to other turf uses. 

"We're working towards correlating 
the color of the turf as recorded by a 
color photograph with nitrogen content in 
the turf," said Cook. "That would enable 
us to go out to a particular site at a 
specific time and know with some degree 
of accuracy that it contains three, four or 
five percent nitrogen. This would be an 
advantage in deciding when to make 
nitrogen fertilizer applications." 

It may also be possible to measure 
uniformity of irrigation with the blimp- 
bom camera. Cook added. Currently, 
testing for irrigation uniformity requires 
laying out a network of plastic cups over 
the area to be irrigated. 

"If the area is relatively small such as a 
putting green, it may take a hundred 
cups," said Cook. "Then we run the 
sprinkler system for a period of time and 
measure the amount of water contained in 
each cup. A complicated formula yields a 
number indicating relative application 
uniformity. It's a time-consuming task." 

With balloon technology, Cook 
believes it would be possible to bypass 
the cups and simply take an overhead 
color photograph. After feeding the 
image into a computer it would then be 
possible to map out the wet and dry spots 
in the area. 

"This would obviously be a great 
shortcut in helping to decide how to alter 
irrigation scheduling or modify irrigation 
equipment for maximum moisture 
uniformity," Cook said. 

"There are probably other uses for this 
system that we haven't thought of yet," 
said Cook. "The sky's the limit with the 
balloon technology." 

Bob Rost is an information specialist in OSU's 
Department of Agricultural Communications. 
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PROFILE 

BUDS FOR SPUDS 

Jerry Maxwell's tastebuds 
tell him it's a well-bred, re- 
fined red, a fall '91, sweet 
yet earthy, a bit bitter around 
the edges. He has one of the 
most refined palates in the 
OSU Agricultural Experi- 
ment Station system. He is 
an official taster—not of fine 
wines, but of potatoes. 

For two or three weeks 
each year, instead of his usual 
plowing, planting and irri- 
gating potato trial fields, 
Maxwell puts on his chef's 
cap. He boils, bakes, fries 
and microwaves dozens and 
dozens and dozens of pota- 
toes with strange names and 
numbers. He catches mis- 
takes before farmers grow 
them out by the millions. 

It takes more than a dozen 
years to develop a new po- 
tato variety, says Maxwell, a 
biological technician at the 
Klamath Station. All along 
the way, tubers are tested, 
retested, rejected or selected 
for their qualities such as dis- 
ease resistance, yield, size 
and shape. And for their 
cooking qualities and flavor. 

"I've seen only five or six 
types of potatoes out of hun- 
dreds of thousands of crosses 
finally become commercial 
varieties in the 26 years I 
have worked here," said 
Maxwell. 

Like people, great-look- 
ing potatoes aren't always 
the best performers. 
Maxwell's cooking trials 
help weed out losers that 
might not otherwise be found. 
If a certain type of potato 
variety is being considered 

for use by food processors in 
soup, but falls apart during 
boiling tests, it is immedi- 
ately rejected. If it is being 
bred for fast food compa- 
nies, but turns black on the 
end when it is french fried, 
why grow it? asks Maxwell. 

Only elite spuds become 
the commercial varieties we 
consume as french fries, hash 
browns, bakers and boilers. 

Next comes the flavor 
evaluation. Like fine wines, 
potatoes can range from earthy 
to bitter, bland or sweet. 

"If Jerry says it tastes like 
mud, then by golly, you'd bet- 
ter believe it tastes like mud," 
he quipped. 

At each step of the way, he 
records his findings for later 
judging. And he cleanses his 
palate with pickles. 

Jerry Maxwell 

After carefully boiling up 
a tray of sample potatoes. 
Maxwell studies their flavor, 
texture, color and whether or 
not they slough, or fall apart. 
He inserts a fork into a steam- 
ing spud. Does the potato 
slide right off the fork or must 
it be pulled off? He rakes the 
fork across the surface and 
places a small sample lightly 
on his tongue. He shuts his 
eyes, chews thoughtfully and 
swallows. Is it fluffy or 
mealy? Soggy or pasty? 

Tasting up to 50 identi- 
cally sized and cooked 
samples in a morning, Max- 
well had to to learn to pace 
himself. 

"I learned you don't need 
a large sample," he said. "The 
first time I came in to do this 
I was ready by 9 a.m. to go 
home and go to bed. Now, I 
actually lose weight when 
tasting weeks come. And I 
sure don't need much of a 
lunch." 

Though french fries lure 
station employees out of the 
woodwork for samples, they 
are hard on the cook. 

"Once they have been fried 
in grease, they all taste the 
same to me. By the end of 
three days of frying, I'm dis- 
gusted." 

Fortunately for Maxwell, 
cooked french fries are 
judged by color, not by taste. 
According to USDA charts 
on the laboratory kitchen 
wall, a golden fry without 
dark ends is perfect. Red po- 
tatoes, Klamath Station's 
specialty, are unsuitable for 
fries, he said, because they 
have too many sugars, which 
carmelize and turn unaccept- 
ably dark in hot fat. 

Maxwell figures the Kla- 
math Experiment Station 
must be in his blood. His 
family, Dustbowl emigrants 
from Kansas, saw promise in 
the Klamath Valley. His 
grandfather, George Max- 
well, now 106 years old, was 
one the first full-time em- 
ployees ever hired at the sta- 
tion when it first opened in 
the early 1940s. A string of 
Maxwells followed. 

"My aunts, uncles, father 
and mother all worked here 
at Klamath Experiment Sta- 
tion down through the years," 
he said. "And it's the only 
place I've ever worked, ex- 
cept for my stint in Vietnam. 
No two years out here are 
ever the same—there's tre- 
mendous weather changes 
and changes in the potato in- 
dustry. It's been a wonderful 
life." 

—Carol Savonen 
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