


THE EDITOR'S NOTE 

I'm sure it varies with the 
person. Family camping trips 
make me think about the water I 
drink. 

Will those little transparent 
organisms I see at night, when I 
shine a flashlight in the lake, put 
my intestines in overdrive? Is an 
elk decomposing in the creek just 
upstream from where I'm filling 
my cup? 

Out camping, we boil water, 
put tablets in it, or filter it through 
special gadgets to sanitize it. 
Those activities makes me think 
how life has changed since the 
pioneer days. Now, most of us just 
turn the tap to get a drink. If we 
live in cities, the water probably 
comes from a river, lake or reser- 
voir. In the country, from a well. 

An article in this issue looks at 
agricultural practices and ground- 
water, the deep-down water 
tapped by many Oregonians for 
drinking. The article doesn't 
deliver a definitive picture of 
groundwater quality in Oregon, 
because there's a variety of views 
on that. But one thing is clear, 
people are increasingly concerned 
about the quality of groundwater, 
even if they live in the city. It's an 
important natural resource. 

Not surprisingly, OSU's 
College of Agricultural Sciences is 
putting major emphasis on water 
quality research, teaching and 
extension work. The article dis- 
cusses several studies underway 
through the Agricultural Experi- 
ment Station, and Extension 
Service educational programs. 

Technically, my way of think- 
ing about drinking water, in a 
camping context, relates to the 
surface water in streams and lakes, 
not groundwater. But it's given me 
an opinion about the groundwater 
views of Oregonians in rural and 
urban areas. I bet a lot of us want 
the same simple things: for some- 
body to see if there's an elk in the 
creek and, if there is, drag it out. 

I'm afraid Larry Boersma, a 
researcher quoted in the article, is 
closer to reality when he says a 
complicated web of natural and 
human factors determines ground- 
water quality. He asserts that how 
each of us chooses to live—the 
way we consume natural and 
humanmade resources—is one of 
those factors. 



T%    OREGON'S AGRICULTURAL 

IfcOGRESS 
Fall 1989, Vol. 36, No. 2 

Andy Duncan 
Editor 

Tom Weeks 
Designer 

Dave King 
Photographer 

Oregon's Agricultural Progress is 
published by the Oregon Agricultural 
Experiment Station (Thayne Dutson, 
director). Send comments or questions 
to the editor, Agricultural Communica- 
tions, OSU, Administrative Services 
A422, Corvallis, OR 97331-2119. 
Written material may be reprinted 
provided no endorsement of a commer- 
cial product is stated or implied. Please 
credit Oregon's Agricultural Progress, 
Oregon State University. To simplify 
technical terminology, trade names of 
products or equipment sometimes are 
used. No endorsement of products is 
intended nor is criticism implied of 
products not mentioned. 

Free 
There is no charge for Oregon's 
Agricultural Progress. It is a report to 
taxpayers, who help fund Oregon 
Agricultural Experiment Station 
research. For a subscription, write: 
Editor, Oregon's Agricultural Prog- 
ress, Agricultural Communications, 
OSU, Administrative Services A422, 
Corvallis, OR 97331-2119. 

Cover: The production and study of 
many Oregon crops are linked to 
December 25. One stands tallest. See 
story, page 10. (Photo by Dave King) 

Private funds, provided 
by the Agricultural Research 
Foundation, are used to pay for 
color reproduction in Oregon's 
Agricultural Progress. 

UPDATE 
• Spotted Owl 
• She-Devil 
• Mutant Tomato 
• New Apples 

HOW'S THE WATER? 
Oregonians want to know. Finding 
out is a goal of several Experiment 
Station research projects. 

THE CHRISTMAS 
CROP STATE 
Tis' the season that keeps a lot 
of our farmers, scientists and 
Extension agents bustling. 

10 

GENE MAPS 
OSU researchers are among 
15 pioneers in nine states and 
Canada surveying barley's 
genetic code. 

14 

PROFILE 
Don't let the tie fool you. 
Animal scientist Fred Menino 
definitely knows which end 
of a cow is which. 

19 

Oregon's Agricultural Progress-Fall 1989     3 



UPDATE 

SPOTTED 
OWL 

The controversy is still 
raging over the northern spot- 
ted owl and logging in its old- 
growth conifer forest habitat in 
the Pacific Northwest. And OSU 
wildlife biologist Gary Miller is 
still out in the woods learning as 
much as he can about the bird. 

"We know a lot about spot- 
ted owls, but some of the ques- 
tions that need to be answered, 
such as population trends, take 
time," he said, discussing long 
term, OSU-based studies. 

An adult spotted owl 

The owls can be found from 
northern California to British 
Columbia. In recent years. 
Miller and others have put radio 
collars on several dozen and 
studied their travel habits to 
determine how much old growth 
and other forest land the birds 
use. 

"Home ranges of spotted 
owls vary widely," said Miller. 
"Most studies have shown that 

home range size increases as 
you go from south to north. In 
northern California, we see 
home ranges of around 1,000 to 
3,000 acres, and in Washing- 
ton, up to 20,000 acres per pair." 

Miller and his supervisor, 
fisheries and wildlife professor 
Chuck Meslow, and other re- 
searchers at OSU also are study- 
ing the population biology of 
the owl, keeping track of indi- 
vidual birds from year to year. 

"We are looking at such 
things as adult survival, popula- 
tion turnover rates, nesting 
success and site fidelity," said 
Meslow. "We also are looking 
at why the owls prefer old 
growth habitat." One focus is 
trying to determine if food 
sources in old-growth forests 
are most important to the bird, 
said the researchers. 

The average life span of a 
spotted owl is about 15 to 20 
years,accordingtoMiller. Most 
studies indicate the owl's popu- 
lation levels are declining over 
time, he said. 

"Such things as reproduc- 
tive rates of the owl are highly 
variable from year to year and 
must be looked at over at least 
a 5- to 10-year period," Miller 
said. 

"For instance, last year 47 
percent of the spotted owl pairs 
checked for reproduction raised 
young. This year it was only 20 
percent." 

The northern spotted owl is 
the focal point of a conflict over 
the use of old-growth forests on 
public lands. Some say old- 
growth timber is dwindling fast 
and advocate a logging ban to 
preserve the biological diver- 
sity of the forests; others say 
there is ample old-growth tim- 
ber remaining and advocate 
continued logging of huge old- 
growth trees to support the 
Northwest's timber industry. 

OSU researchers have been 
studying the spotted owl since 
the 1970s, before most federal 

agencies and timber companies 
began paying much attention to 
the nocturnal bird. 

Miller began his field stud- 
ies as a master's student under 
the supervision of Meslow, head 
of the Oregon Cooperative 
Wildlife Research Unit based at 
OSU. The unit is part of the U.S. 
Fish and Wildlife Service. 
Today Miller is a research as- 
sistant in the wildlife research 
unit. 

The OSU-based research is 
being done in collaboration with 
the U.S. Forest Service, Bureau 
of Land Management and Fish 
and Wildlife Service. 

"Our research in the west 
Cascades is being replicated in 
coastal Oregon and Washing- 
ton's Olympic Peninsula," said 
Miller, pointing out that the 
studies in other regions, with 
identical methods, add credibil- 
ity to the findings. 

SHE-DEVIL? 
HE-DEVIL? 

The sea is the earth' s night- 
mare, it's been said, and for 
evidence one need go no further 
than the warted seade v i 1 housed 
in a glass jar in the OSU fish 
collection in Nash Hall. 

It doesn't look so wonder- 
ful now, since it's been in for- 
maldehyde for a few weeks, but 
beauty wasn't what got the fish 
into the collection. According 
to Doug Markle, curator and 
fisheries and wildlife professor, 
the warted seadevil is one of the 
sea's strangest and rarest crea- 
tures. 

The specimen is a full- 
grown female about a foot long. 
Few adult individuals have been 
caught anywhere in the world, 
so this one, netted off Oregon's 
south coast near Reedsport, is a 
particular find. For Oregonians 
accustomed to fish like the svelte 
salmon ortorpedo-like tuna, the 
warted seadevil comes as a 

shock. Its warts are only a mi- 
nor oddity on the blocky, all- 
black fish's body. Far more 

Doug Markle shows off the 
warted sea-devil. 

striking is the elongated first 
ray of the dorsal fin, which 
extends into a narrow flexible 
rod about a foot long. The tip of 
the rod swells in a small bulb. 

It uses the rod and bulb as a 
bizarre fishing rod and lure. "In 
the 6,000-foot depths where the 
seadevil lives," Markle explains, 
"prey are relatively scarce and 
it is pitch black. The lure lights 
up in the dark and prey get at- 
tracted to it—and are caught." 
The fishing rig is not the most 
unusual adaptation of the 
seadevil, however. 

Attached to the belly of the 
female in the OSU collection is 
what appears to be the body of 
another fish, without its head. 

"In the deep sea," says 
Markle, nudging the append- 
age, "not only is prey quite rare, 
but seadevils themselves are 
rare, and the species has evolved 
so that when males find a fe- 
male they latch onto her, physi- 
cally." 

Scientists do not under- 
stand the process in detail, but 
they know the male bites into 
the female and then stays there. 
The two fish essentially grow 
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together. In the Oregon speci- 
men, they look 1 ike one; no break 
in the skin is apparent. 

A placenta-like structure 
develops between the bodies. 
Through it the male receives 
nutrients from the female and 
disposes of waste products. The 
parasitic male fertilizes the 
female' s eggs when she releases 
them. The male remains com- 
paratively smal 1: the Oregon one 
is a little over 2 inches long and 
1/2 inch wide, and it is the larg- 
est male ever collected. 

Scientists are intrigued by 
the apparent ability of seadevils 
to join physically without hav- 
ing one biochemically reject the 
other. "These are genetically 
distinct individuals and yet there 
seems to be no immune re- 
sponse," notes Markle. "We'd 
like to know more about how 
this is accomplished." 

Add another curiosity to the 
mysteries of the deep: the warted 
seadevil, a distortion of our 
world, yet not altogether unfa- 
miliar. A nightmare, if you like. 

MUTANT 
TOMATO 

OSU scientists studying 
tomatoes that respond abnor- 
mally to gravity say they've 
made important discoveries 
about how all plants grow. The 
researchers have obtained the 
first experimental evidence link- 
ing activities of the plant 
hormone auxin with a plant's 
physiological characteristics, 
such as the direction it grows. 

"If we better understand 
how plants grow, we might 
someday be able to make crops 
like grain or fruits grow less 
stem and more fruits," saidTerri 
Lomax, an OSU plant patholo- 
gist. 

"Auxin is very important 
to industry. Many of our herbi- 
cides, such as 2-4 D, are aux- 
ins," said Lomax. "If we can 

understand how these sub- 
stances work, we can use less of 
them or use them more effec- 
tively." Scientists discovered 
auxin more than 50 years ago, 
and much work has been done 
on the subject, but little is known 
about how it acts at the molecu- 
lar and cellular levels, accord- 
ing to Lomax. 

The tomato plants she and 
her colleagues use in their re- 
search sprawl on the ground 
instead of growing upright and 
have weak root and vascular 
systems. Researchers earlier had 
linked these symptoms to a 
single abnormal, or mutant, 
gene. 

"The easiest way to under- 
stand how something works is 
to have part of it break and find 
out what you need to do to fix 
it," Lomax said. "We were lucky 
enough to have a plant that was 
broken in exactly the right way 
to test our hypothesis." 

She and her colleague 
David Rayle, a professor at San 
Diego State University on sab- 
batical at OSU, along with OSU 
graduate student Glenn Hicks, 
used modified, radioactively 
labeled auxin. They followed 
the hormone as it moved in and 
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Bob Stebbins checks test trees 

out of plant cells and studied 
how it acted once bound to 
proteins in a cell. By comparing 
the mutant tomato plants' re- 
sponses with those of a normal 
tomato plant, the researchers 
demonstrated that the mutant 
tomatoes have an abnormality 
in the auxin-binding proteins. 
"The most difficult part of 
molecular biology is to hunt 
down a single gene and find out 
what protein it makes and what 
it does in a plant," explained 
Lomax. 

"We've made the connec- 
tion. Once you have tracked 
down the gene and its protein, it 
gives you a method to track 
down the actual piece of DN A it 
is on. Once you have done that, 
you can manipulate it for ge- 
netic engineering, which may 
eventually lead to improved 
crops." 

NEW APPLES 
Several varieties of apples 

may prove to be especially valu- 
able because of restrictions in 
the use of fungicides. These 
apples, available for use in com- 
mercial orchards, are resistant 
to scab, a disease that disfigures 
fruit. 

Bob Stebbins, OSU Exten- 
sion Service horticulture spe- 
cialist, and other fruit tree ex- 
perts tested the varieties for 
several years at the Agricultural 
Experiment Station's Lewis- 
Brown Horticulture Experiment 
Farm near Corvallis. 

Stebbins says he wasn't 
thinking in terms of alternatives 
to fungicides when he started 
the project, but it now appears 
the scab-resistant apple varie- 
ties may fill such a need. Man- 
cozeb and similar fungicides 
used to control scab are under 
scrutiny and the government 
may restrict their use. 

"All these varieties have 
shown excellent resistance to 
scab, but vary in their resistance 
to powdery mildew and an- 
throacnose [other diseases that 
affect fruit appearance]," said 
Stebbins. "And, of course, the 
size, color, maturity date, tex- 
ture and flavor differ from vari- 
ety to variety." The experiments 
started 12 years ago in an effort 
to identify for homeowners 
apple varieties that wouldn't 
require chemical sprays to con- 
trol diseases. 

In 1985, he and research 
associates began testing the 
scab-resistant apple varieties 
from other parts of the United 
States to find out how they 
would grow in Oregon. 

People interested in the 
varieties can contact Stebbins 
in the OSU Department of 
Horticulture. 

The DNA of abnormal tomato plants, like the one on the 
right, is helping Jerri Lomax study plant growth. 
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HOW'S THE WATER? 
A swirling pool of questions about groundwater has OSU 

agricultural researchers searching for answers 

BY BOB ROST 

There is a "plume" or body of 
contaminated water in eastern 
Oregon's Malheur County. You 
can't see it because it's 20 feet 

below the ground surface. But scientists 
know it's there. They've tested wells in 
the area, and they know the source of the 
contamination is agricultural chemicals. 
They've found dacthal, a herbicide used 
for weed control, and nitrates from 
nitrogen fertilizers. What they don't 
know is what, if any, health risk the 
contamination represents and how many 
situations similar to Malheur exist in 
Oregon and the rest of the country. 

One hundred and sixteen million 
Americans, nearly half the U.S. popula- 
tion, get their drinking water from wells. 
Public anxiety about contaminated well 
water has translated into pressing 
political concerns. In response, the U.S. 
Environmental Protection Agency and 
Department of Agriculture have made the 
search for solutions a priority. Any 
discussion of contamination, or pollution, 
begins with the question of source. 
Technically there are two types of 
pollution—point source, one source such 
as a factory or leaking oil tanker, and 
non-point source, a diffuse source such as 
farmers' fields. 

Point source pollution has been 
highly publicized. But non-point source 
pollution also can be a significant factor 
in the quality of groundwater. 

According to "The Rural Clean 
Water Program: A Report," a joint 
USDA/EPA publication, "Agriculture is 
not the only non-point source. Construc- 
tion, mining, runoff from streets, and 
forestry, among others, contribute a 
share. But agriculture is the major 
factor." 

Above: Oregon is famous for its 
surface water. Page 6: Many of us 
drink from wells that tap groundwater. 

In light of this, agricultural researchers 
at Land Grant universities across the 
country, including OSU, are studying the 
problem with a variety of projects. 
According to OSU groundwater research- 
ers, good answers will require a large 
investment in time. 

"Once an aquifer becomes contami- 
nated it's very difficult to clean it up," 
said Jack Istok, assistant professor in the 
OSU Department of Civil Engineering. 
Istok has conducted groundwater 
contamination studies in Malheur County 
since 1986. His area of expertise is 

groundwater hydrology, the science of 
water movement below ground. 

"An aquifer isn't like a river that is 
constantly flowing," he explained. "The 
movement of water in an aquifer is 
measured in feet per year. That means 
that whatever finds its way into the 
aquifier is likely to stay there for a long 
time." 

Istok's work in Malheur County 
includes sampling of groundwater and 
pumping tests to determine the direction 
and velocity of groundwater flow. He and 
his colleagues also have 
developed predictive mathematical 
models to indicate where the concentra- 
tion of contaminated water is going and 
how fast it is moving.The work is 
difficult and expensive. 

"It's sort of like working on the 
moon," Istok mused. "You can go there, 
you can land at certain points, but it's too 
expensive to get the thorough coverage 
that would help you really understand 
what is there." 

The bottom line for citizens, Istok 
said, is "what's going to happen to me?" 

"Most of the time, people just want 
to know 'is it in my well? what is it going 
to do to me?'," said Istok. "The first 
question is relatively easy to answer. You 
just sample and analyze the well water. 
The second question is a toxicology 
question and is controversial because no 
one has consumed 350 parts per billion of 
dacthal [the herbicide used to control 
weeds in onion fields] for 20 years. Some 
people say that much is a drop in the 
ocean, you shouldn't be worried about it. 
Others say any risk is more than they 
want to take, especially if they aren't the 
farmer but just happen to be living 
nearby." 
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Mary O'Brien, staff scientist for the 
Northwest Coalition for Alternatives to 
Pesticides (NCAP), based in Eugene, 
believes any risk incurred by consump- 
tion of contaminated groundwater is more 
than a citizen should be asked to take. 

"Groundwater is a public natural 
resource," said O'Brien, who has a Ph.D. 
in botany. "It really isn't the right of 
certain private individuals to contaminate 
the resource for other people. An aquifer 
isn't like a river or the air moving around 
us. Groundwater is a fragile resource in 
terms of its availability for contamina- 
tion." 

O'Brien has led NCAP's activities 
promoting groundwater legislation for 
Oregon. 

"In spring 1987, the DEQ was 
proposing regulations for groundwater 
contamination," she said. "Our group's 
position is that the proper way to deal 
with non-point source pollution is to 
prevent it rather than regulate it. We 
pushed for legislation carrying this 
preventive theme and succeeded in seeing 

Jim Witt, an OSU agricultural 
chemist recently retired following a 41- 
year career in research and Extension 
education, speaks of the groundwater 
problem in terms of contamination in 
specific locations. He stresses the impor- 
tance of studying how pesticides move 
through the soil, the extent of contamina- 
tion, and alternatives to current pesticide 
practices. He dislikes solutions that don't 
allow sufficient time for study of specific 
problems. 

Witt says investigating groundwater 
contamination basically means finding 
out "what is there" in any particular site. 

"The first step is to test the ground- 
water at a site and then take soil core 
samples to see where the chemical is if it 
is present," Witt said. "This is time- 
consuming and expensive, but necessary 
if we want ground truth—actual knowl- 
edge of the extent of the problem at the 
site. 

"If we find a chemical, then we have 
to look at how much of it is there, 
determine whether it's a health hazard 

Agricultural engineer Jack Istok is studying the movement of contaminated groundwater. 

much of what we wanted passed in the 
state legislature earlier this year." 

One development of the new 
legislation is a groundwater advisory 
committee, intended to represent all local 
interests whenever groundwater contami- 
nation is detected and its origin is 
determined to be non-point. 

"The group may include citizens, 
environmentalists, pesticide users or 
whoever is related to the problem and 
they are to come up with proposals for 
how the process that led to the contami- 
nation can be changed," O'Brien said. 

and then look at the farmer's use of the 
chemical to see if changing the use will 
alleviate the problem." 

Witt emphasizes that all this takes a 
lot of time, but he argues that it is time 
well spent. The alternative, he says, is to 
assume that presence of the chemical 
endangers human health and to rule that 
its use must be either radically changed 
or eliminated. 

"That approach can cause severe 
economic dislocation for the farmer and I 
disagree with it unless studies show that a 
particular chemical in a particular place is 

present in high enough concentration to 
require drastic action," Witt said. 

"It really isn't the right 
of certain ... individuals 
to contaminate." 

A known serious health risk from 
groundwater contamination is methemo- 
globinemia (blue-baby disease) caused by 
nitrates from nitrogen fertilizers that 
leach (filter down through the soil) into 
groundwater. Infants less than four 
months old are vulnerable to high 
concentrates of nitrates that, when 
converted in the body to nitrites, interact 
with hemoglobin in the blood, making it 
unable to carry oxygen through the 
baby's system. The result is slow oxygen 
starvation as the baby's blood turns blue 
throughout its body. Methemoglobinemia 
does not affect older children or adults. 

According to Jim Vomocil, OSU 
Extension soils specialist, the Oregon 
Department of Environmental Quality 
has identified nine sites in the state where 
nitrates in groundwater exceed the EPA's 
standard of 10 parts per million. Vomocil 
is one of several OSU Extension special- 
ists and agents who, in accordance with 
the USDA's national water quality 
initiative for the Cooperative Extension 
Service, are developing and delivering 
educational programs about water quality 
to the people of Oregon. 

"Of the nine sites two appear to have 
agricultural causes, one site in Malheur 
County and the other in the mission 
bottom area just north of Salem. Two 
others may have agricultural causes and 
most of the rest appear to be caused by a 
high density of septic tanks in suburban 
areas," Vomocil said. "Nitrogen in the 
tanks oxidizes and leaches into ground- 
water below." 

Vomocil emphasized the difficulty of 
knowing with certainty the sources of 
contamination. 

"I can't be sure of the degree 
agriculture is contributing to the problem 
without more evidence," he said. "I need 
more data, more numbers. We all do. We 
need more information on the locations 
of the finds, and to monitor the flow and 
content of water beneath the fields." 

A less-mentioned component of the 
groundwater problem is fecal coliform 
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bacteria contamination from septic tanks 
or livestock operations such as feedlots. 
Coliform bacteria is a by-product of 
human and animal waste. It causes 
dysentery in humans. 

Oregon's most noted case of 
coliform contamination, although not to 
groundwater, took place in the Tillamook 
Bay watershed in the late 1970s and early 
1980s. Significant amounts of manure 
from nearby dairy farms drained into the 
bay as runoff, affecting commercial 
oystering and sport fishing. 

Dairy farmers banded together with 
local residents, commercial fishermen, 
OSU researchers and Extension agents, 
and local and state officials to solve the 
problem. They managed to reduce the 
coliform in bay waters by 60 to 70 
percent. 

Although this case involved surface 
water, which is relatively easy to decon- 
taminate, compared to groundwater, the 
Tillamook Bay episode illustrates how 
concerted action and resourcefulness— 
some call it change—can solve water 
quality problems. 

Richard Adams is studying ways 
farmers in eastern Washington and 
Oregon can change their use of fertilizers 
without jeopardizing their economic 
viability. A professor in the OSU 
Department of Agricultural Economics, 
Adams and his colleague Greg Perry 
have conducted research in the Columbia 
Basin on farming practices and potential 
groundwater contamination and farmer 
reaction to it for the past one and a half 
years. The study, funded by the U.S. 
Geological Survey, is concerned with the 
link between fertilizer application, farm 
profit and potential nitrate pollution. 

"The people doing the 
using refuse to 
acknowledge the 
relationship." 

"Basically, we've analyzed how 
farmers might be affected by restrictions 
on the amount of leachate [contamination 
moving through the soil] that they would 
be allowed to pass through the root zone 
in their fields," Adams explained. "These 
restrictions could be in the form of 
government standards that would prohibit 
farmers from applying more than a 

certain amount of nitrogen fertilizer," he 
said. "Or the government might tax 
farmers according to how much nitrogen 
they apply or how much leachate they 
pass through the soil. There are a range of 
regulatory options various states have 
considered as a means of reducing nitrate 
leachate." 

Soil scientist Larry Boersma wants 400 
farmers to keep journals. 

Adams and Perry used mathematical 
models to measure crop response to 
lower levels of nitrogen application, 
taking into account irrigation manage- 
ment. They then analyzed the effect on 
crop yield and its profit or loss impact on 
the farmers. The overall goal of the study 
is to identify ways farmers can change 
their irrigation and fertilization practices 
while maintaining crop yields and profit 
margins as much as possible. 

"We found that water management is 
really the issue," Adams said. "If you can 
control how you use water you can 
control leachate to a large extent, 
particularly if the cropland is under 
sprinkler irrigation as much of it is in the 
Columbia Basin. Those farmers who 
monitor water applications closely appear 
to produce little nitrate leachate." 

Another study of farm management 
practices and their implications for 
groundwater contamination began this 
fall under the direction of Larry Boersma, 
professor in the OSU Department of Soil 
Science. 

"The project is funded by the USDA 
Cooperative State Research Service," 

said Boersma. "Its purpose is to quantify 
what farmers are really doing, how many 
pesticides and fertilizers they are actually 
putting on the field. 

"The information we have about that 
now is quite general and possibly quite 
incorrect," Boersma continued. "There is 
some information about quantities of 
pesticides and fertilizers sold, but not 
very much about time of application, 
quantities applied and weather conditions 
around the time of application." 

Boersma and his colleagues will 
collect this information from daily farm 
practice journals kept by 400 farmers in 
the Willamette Valley and in eastern 
Oregon. 

"We want to know everything they 
do to their fields throughout the course of 
the year so we can relate the use to 
whatever management practice they have 
and ultimately analyze that use in terms 
of low-input sustainable agriculture 
concepts (see page 10, Fall/Winter 1989 
Oregon's Agricultural Progress, for more 
information on these concepts). 

"Farther down the road we plan to 
use the information in constructing 
mathematical models that can help us 
understand the relationship of agricultural 
practices to the groundwater problem." 

The science of groundwater contami- 
nation is a complex and controversial 
issue. Those who wonder how big a 
problem it really is are directly at odds 
with those who say we must act now to 
stop it. In between are many researchers 
trying to understand exactly what is 
happening. 

Getting to the bottom of it all seems 
to force the issue philosophically. 
Boersma sees it this way. 

"Society has many wants. We want 
plastics, cars, gas, electricity and inex- 
pensive food with a long shelf life," he 
said. "There are consequences that arise 
out of production of all these things. The 
problem is that the people doing the using 
refuse to acknowledge the relationship 
between their wants and what the 
producer does to meet them. 

"Low-input sustainable agriculture is 
great but it could mean a more expensive 
food supply than we have now," Boersma 
said. "People are going to want a cheap 
and abundant food supply and that means 
high-input agriculture. It all adds up to a 
problem that has political as well as 
scientific implications." 

Bob Rost is an information representative in 
OSU's Office of Agricultural Communications. 
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OREGON: THE 

CHRISTMAS 
STATE 

A lot of our agricultural commodities, and the 
research that supports them, are tied to December; 

that's especially true of one green, bushy crop 

Santa's the one who'd better watch 
out when his sleigh glides down 
into Oregon. One of these 
Decembers, he may not be able to 
resist taking Mrs. Claus samples 
of our agricultural goodies. The 
reindeer might have a hard time 
getting a certain right jolly old elf 

I airborne again. 
Oregonians produce green rhododendrons for 

St. Patrick's Day, turkeys and cranberries for 
Thanksgiving and lilies for Easter. Probably, 
potatoes from the Columbia Basin find their way 
into latkas, potato pancakes made for Hanukkah, 
and french fries from the Columbia Basin sit on 
paper plates next to Fourth of July hot dogs. But the 
biggest holiday bag is filled with agricultural 
products linked to December 25th. There's plenty of 
evidence that Oregon is the country's leader in 
Christmas-related commodities. 

We're the top producer of hazelnuts and the 
little red candied cherries in fruitcakes. People 
across the country covet our holly and mistletoe. 
Oregon pears and apples go into world-renowned 
gift packs, to say nothing of our cheeses, wines and 
smoked salmon. Candy canes? We're number one in 
peppermint production. Poinsettias are a significant 
part of the state nursery industry, as a greenhouse 

domestic export plant. And though Thanksgiving 
is prime time, lots of turkeys and cranberries are 
consumed at Christmas. Walnuts, evergreen 
boughs to make wreaths ... Oregon fills lots of 
marketing nooks. 

But wait. How about that big state to the 
south and its monstrous quantities of oranges, 
tangerines, almonds, turkeys, chickens? 

"California probably would outdo Oregon in 
quantity of Christmas-related commodity sales," 
admits Kathi McClain, domestic marketing 
specialist for the Oregon Department of Agricul- 
ture. 

Never mind that, though. Here's the 
clincher: What comes first when you think of a 
Christmas crop? It's green and bushy? Right. 

Last year, Oregon growers harvested about 
7.2 million Christmas trees, mostly Douglas-fir 
and noble fir, to successfully defend our status as 
the country's perennial number one producer. 
Michigan was second, with about 5.6 million 
trees, followed by Wisconsin with 4.7 million, 
Washington with 3.2 million and California with 
2.9 million. 

This year, the experts project Oregon will 
continue to lead with a harvest of about 7.5 
million trees. About 90 percent are exported, the 
largest percentage to, ahem, California. But 

BY ANDY DUNCAN 
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Oregon Christmas trees go to most of the 
rest of the United States and many other 
destinations—China, Japan, The Philip- 
pines, Puerto Rico and Samoa, for 
example. 

They are the first 
cloned trees. 

Providing support to that bustling, 
$75-million-a-year industry presents a 
significant research challenge and, at 
times, keeps some OSU Extension 
Service agents flying around like 
Rudolph on a clear night (lickety-split). 

"Even in the best of hands, you can't 
make a number one grade Christmas tree 
out of every seedling," says Bill Proebst- 
ing, a researcher in the OSU horticulture 
department. "That's the whole purpose of 
the genetic improvement research we're 
doing." 

Proebsting is coordinating work that 
includes identifying, cloning and field 
testing potentially superior Douglas-fir 
Christmas trees (Douglas-fir makes up 
about 70 percent of Oregon's crop). He 
started about 10 years ago. This season 
Mike Stone, an innovative Salem-area 
grower, is selling a small number of 
commercial trees that originated from the 
cloning program's genetic stock. They 
are the first cloned trees to reach market. 

"We select trees for cloning by vigor 
and potential for high grade," says 
Proebsting. "Now we have about a dozen 

clones that root well, are vigorous and 
have lots of buds and nice foliage that 
responds well to shearing." 

When Christmas trees grow from 
seeds, they have differing genetic 
makeups. To produce genetically 
identical trees, Proebsting and associates 
use pruning shears to clip off off a 6-inch 
piece of stem from a "parent" tree. They 
put the piece of stem in a special growing 
medium. When roots appear, the piece of 
stem is what is called a rooted cutting. 

Grower Mike Stone eyes a cloned tree. 

PRODUCTION IN OREGON 

Some Oregonians cut wild trees for their homes. But there are two main 
types of Christmas tree production in the state: plantations, also called Christmas 
tree farms, and natural stands, where the soil isn't tilled but growers protect the 
trees from diseases and insects and shear them. Oregon, the country's leading 
Christmas tree producing state (see the accompanying article), has about 56,000 
acres of plantations and about 3,300 acres of natural stands, according to the 
Northwest Christmas Tree Association, headquartered in Salem. 

Nearby Washington, the country's number four Christmas tree producer, is 
flip-flopped. It has about 22,000 acres in plantations and about 31,000 acres in 
natural stands. 

About 70 percent of the Christmas trees grown in Oregon are Douglas-fir and 
about 20 percent noble fir. The rest are a mixture of grand fir, pines and spruces. 

Most trees are sold when they are 6 to 7 feet tall. The average farmgate 
value of a plantation tree is $10. Demand is less for shorter or taller trees. About 
90 percent of Oregon's trees are exported, most domestically, but some to other 
countries. 

Eventually it's moved outside the 
greenhouse and planted to grow a full- 
sized tree. 

Before clones of promising parent 
trees can reach market, there's the hurdle 
of reproducing large quantities of rooted 
cuttings. "I've been trying to propagate a 
few hundred rooted cuttings a year and 
give them to nurseries or growers," says 
Proebsting, a researcher and an Extension 
specialist. "They grow those to a size 
where they can use them to get more 
cuttings and increase their own supply of 
cuttings." 

"The Extension problem," he says, 
"is helping nurseries get cuttings started. 
Douglas-fir is a little tricky to root. We're 
developing a 'recipe' that contains 
techniques they can use. About five or six 
nurseries are presently working with the 
clones." 

Like clones, regular Christmas trees 
start life in a greenhouse and are planted 
outside in raised beds when seedlings are 
about six months old. At two years, 
they're planted in the field. In all it takes 
about eight years, with growers shaping 
them as they grow, to produce the kind of 
6-foot trees people buy for their homes. 

Commercial growers, especially 
successful ones, sometimes are skeptical 
about the cloning work, says Proebsting. 
Their attitude is, "Why change things?" 

"But when growers see the superb, 
I uniform quality of a rooted cutting that 
g has grown to 6 feet tall in as little as four 
j years, they become believers," he says. 
5 "In addition, these trees may be harvested 

over one or two seasons instead of two or 
three because of their uniformity. 

"The market for Douglas-fir has 
tightened up a lot. It's getting more 
competitive," he says. "Even if you got 
the same price for superior trees, they 
would sell first and you'd have more 
number one grade trees, which means 
more profit. 

"Another thing about these clones," 
Proebsting adds, "is that we hope they'll 
help us with sustainable agriculture. We 
are looking for disease- and insect- 
resistant trees to clone, which could 
reduce the use of herbicides and pesti- 
cides. Also, I'm hoping the clones will be 
more adapted to less erodible sites." 

In western Oregon's Christmas tree 
country, trees traditionally are planted on 
hillsides. "On the valley floor they 
usually grow too fast and can't be shaped 
the way people want them," says Proebst- 
ing, noting that bushier cloned trees 
might eliminate that barrier, providing 
more growing site options. 
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Cloning research is not a quick- 
payoff endeavor. 

"In the genetic improvement of 
Christmas trees, or any woody plant 
species, we have to look at the long term 
and the amount of money going into the 
work versus the potential benefits," says 
Proebsting. "We're probably not going to 
sweep the industry in the 1990s. But I 
hope by the time I retire in 30 years a 
good percentage of growers will be using 
these clones. It doesn't matter what I say. 
We need some growers to show other 
growers the benefits." 

Proebsting also conducts shorter- 
term research. One effort involves 
finding ways to keep Oregon Christmas 
trees in good condition after harvest. 

"There's been a problem in recent 
years in getting everybody from the 
wholesaler to the consumer to handle the 
trees better," he says. "The trees can dry 
out or freeze. We've shown that even in 
Oregon's driest year, our driest October, 
the trees leave here in good shape. But 
they still need to be handled carefully to 
maintain moisture and avoid freeze 
damage. The Christmas tree industry has 
an aggressive program to improve post- 
harvest quality." 

A number of OSU Extension Service 
agents and specialists are active in 
Christmas tree work. Rick Fletcher of the 
Benton County Extension Service office 
plants demonstration plots. Fletcher 
shows growers how to use "cover crops" 
such as a type of dwarf rye grass and a 
legume called trefoil. Cover crops, 
initially studied by Extension specialist 

Ray William and researcher Garvin 
Crabtree, can grow between Christmas 
trees without robbing them of water and 
nutrients. These crops stabilize hillside 
soil and keep out weeds, reducing the 
need for expensive herbicides that can 
damage trees. Also, in a Washington- 
Oregon study Fletcher and others are 
examining the impact of nitrogen 
fertilizer on Christmas trees. 

"The market for 
Douglas-fir has 
tightened up." 

With Proebsting, Ken Brown, an 
Extension Service agent in Marion, Polk 
and Yamhill counties, is trying to 
improve Christmas trees with a technique 
less futuristic-sounding than cloning. 
Brown started the work about 1975. He 
and Proebsting are exploring whether 
certain areas produce superior noble fir 
and Douglas-fir trees. With the help of 
growers, they've collected Douglas-fir 
seed cones as far south as Roseburg and 
as far north as British Columbia. 

In another part of their work, they 
are evaluating the offspring of promising 
noble fir trees. 

"We've gotten some really good 
results and showed that you can get 
higher quality, faster-growing noble fir 
trees," says Brown. 

Cloning: Researcher Bill Proebsting puts stems clipped from top Douglas-fir trees into 
growth medium. The stems produce roots and eventually grow into Christmas trees. 

In particular, noble fir grown from 
seeds collected in the Riley Peak area in 
the Oregon Coast Range, west of Dallas 
near the headwaters of the Siletz River, 
seem genetically superior to noble fir 
from other areas. 

"Nobody's really quantified this yet, 
shown it statistically," says Proebsting. 
"But I think the anecdotal evidence is 
good." 

Brown says industry collaboration is 
an important part of the work, which he 
believes complements the cloning 
project. 

"Ultimately, clones may be the way 
to go," he says. "This may be a stop-gap 
effort until the clones take over, or maybe 
there will always be some trees grown 
from seed." 

A potential weakness of a Christmas 
tree industry using only clones is genetic 
uniformity, Proebsting points out. If the 
trees are all the same genetically, a 
disease outbreak or insect invasion could 
be more devastating. Jack DeAngelis, 
researcher and Extension specialist in 
OSU's entomology department, is 
studying Christmas trees' insect enemies. 
DeAngelis is monitoring creatures such 
as the spruce spider mite that feeds on 
Christmas tree needles and can turn them 
brown. If that happens during the harvest 
year, the trees are unmarketable. 

"That's the growers' most important 
pest right now," says DeAngelis. "One 
thing we are looking at is predatory mites 
that are naturally around. We're looking 
for management practices growers can 
use to enhance survival of the predators." 

DeAngelis says it's too early too 
compare the savings in reduced pesticide 
use with labor costs of the management 
practices. 

"But we feel pretty certain we can 
control mite pests that way," he says. 
"They have a 10-year history of it in the 
state's fruit orchards. We'll take that 
work as our model." 

So, to sum up the significance of all 
this about research and Extension work, 
in a well-intended but admittedly feeble 
lyrical ripoff: You better not shout, you 
better not cry, you better relax, this is 
why—over-confidence isn't a threat. 
Industry and university people are taking 
care of business and, though there's a 
Grinch of a potential problem here and 
there, our most high-profile holiday crop 
should have a merry future. When it 
comes to agricultural commodities, 
Oregon seems in good shape to maintain 

its arguably lofty position, to remain the 
Christmas crop state. 
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To improve barley, 
OSU scientists are using new technology to construct 

BY CAROL SAVONEN 

Though scientists have the 
technology to identify, control 
and manipulate plant genes in 
the laboratory, few of their so- 

phisticated and painstaking discoveries 
have made their way into the fields. 

Barley is way ahead of the game, 
says OSU barley breeder Pat Hayes. 
Hayes and Steve Knapp, an OSU 
quantitative geneticist, are among more 
than 15 scientists in nine states and Can- 
ada working to construct a complete 
genetic map of barley. They are pioneers, 
taking the leap trying to put theory into 
practice. 

The barley genome project is a mar- 
riage of genetics and classic plant breed- 
ing, according to Hayes, an assistant pro- 
fessor in OSU's crop science department. 
A genome is an organism's entire genetic 
makeup. Most genomes are just as unique 
as fingerprints. 

"As far as I know, no one group has 
ever sat down and developed a coopera- 
tive plan for a complete functional 
genetic work-up of any one crop until we 
did," said Hayes. 

Scientists around the world are 
diving into a full-scale effort to under- 
stand the way genetic codes affect life. In 
the last two years, U.S. scientists have 
starting working on a $3 billion, 15-year 
government funded project to construct a 
map of the human genome, or genetic 
material coded on our chromosomes. The 
importance of this project has been 
compared to that of the Apollo moon 
program. 

In the wake of the human genome 
mapping project, national agricultural 
policy makers also have made genetic 
mapping a top priority. Early in 1989, the 
U.S.Department of Agriculture Agricul- 

tural Research Service (ARS) launched a 
major program to map the genes of major 
crop and forest plants. This program is 
"essential for the U.S. to strengthen and 
maintain a global position in agricultural 
efficiency and profitability," according to 
Clayton Yeutter, the U.S. Secretary of 
Agriculture. 

Yet, the cutting edge of genetic tech- 
nology and current plant breeding tech- 
niques are far apart. 

Most genomes are 
just as unique as 
fingerprints. 

-.r 
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Above: Electrophoresis, involving 
ultraviolet light and an electric field, 
helps researchers "fingerprint" genes 
Right: a barley field. 
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"Right now, most current plant 
breeding practices are similar to playing 
darts in a dark room," said Bill Isgrigg, 
director of marketing for the Washington 
Barley Commission. 

"The players don't know where the 
board is or the bull's-eye is," said Isgrigg. 
"What genome mapping projects will do 
is turn the lights on. Then, if the breeder 
is a good dart player, so to speak, he'll be 
able to hit the bull's-eye more often and 
find the characteristic he is looking for a 
lot more consistently than he was 
before." 

A few years ago, OSU's Hayes and 
two other scientists, Andrew Kleinhofs, 
professor of genetics and agronomy at 
Washington State University in Pullman, 
and Tom Blake, associate professor in the 
department of plant and soil sciences at 
Montana State University in Bozeman, 
began to think about implications of the 
new genetic technology for barley breed- 
ing: increased yields, better crop varieties 
and reduced production costs, not to men- 
tion basic information about the way 
plant genetics work. 

"Around that time, people began to 
see that there were going to be agronomic 
implications in gene expression," said 
Blake. "We knew enough about genetic 
mapping to know it was time consuming 
and that if you wanted to make any 
progress, you needed to work together as 

Research assistant Ann Corey prepares 
seedlings for study. 

a group. So we decided to try and get 
some researchers and funds together to 
study the barley genome." 

And so the barley genome mapping 
project was born. 

"Genetically, of all the crops that are 
out there, barley is the one to work on," 
said Hayes. "It only has seven pairs of 
chromosomes, is self-pollinating, has 

BARLEY IN OREGON 

Among Oregon's grains, barley is second only to wheat in 
acreage planted and annual sales value, according to Oregon State 
University Extension Service reports. In 1988, more than 167,000 
acres of barley were planted, generating more than $27 million in 
sales. 

Oregon barley has been used primarily as animal feed, but has a 
growing market in the cereal and brewing industry. With Oregon's 
relatively stable climate compared to that of the Midwest, there may 
be an increased demand for Oregon barley for both feed and malting, 
domestically and overseas, says Russ Karow, OSU Extension cereals 
specialist. 

Researchers say that barley has a cholesterol-reducing capacity 
that may be greater than oats, further enhancing its future marketa- 
bility. 

In September 1989, the Oregon Grains Commission was formed 
to focus on production, research and market development of Oregon 
barley. The commission is funded by producer assessments of $1 a 
ton on barley, rye and triticale. 

quite a bit of existing genetic work done 
on it, and true-breeding lines can rapidly 
be generated. 

"And barley is a public sector crop," 
he added, "whereas in corn, because there 
is so much money at stake, private labs 
tend to keep the genetic analysis of 
different varieties secret." 

"He'll be able to hit 
the bull's-eye more 
often. " 

The barley genome mapping group 
has grown to an impressive lot, including 
university researchers from OSU, WSU, 
MSU, the University of Minnesota, 
Cornell University, the University of 
North Dakota, industry organizations like 
the American Barley Malting Associa- 
tion, the USDA, grower-funded state 
barley commissions and three labs in 
Canada. 

"This project is especially excep- 
tional because of all the cooperation. It is 
unparalleled to have farmers, the USDA, 
industry and university scientists all 
working together. Farmer support is 
particularly critical," said Hayes. 

"If we can map the genes and find 
out exactly where the good quality genes 
are, then we can pull out these good 
genes and put them together and hope- 
fully come out with a super variety," 
explained Mike Davis, vice president of 
the Malting Barley Association, a 
national brewing group in Milwaukee and 
lobbyist to Congress for funds for the 
barley genome project. 

"Genetic engineering cannot be done 
with traditional means—we have to map 
the genes in order to do this," Davis 
added. 

Other genetic engineering applica- 
tions might include improving crop 
disease and pest resistance, identifying 
varieties, changing maturity dates, 
improving seed quality, increasing cold- 
hardiness or decreasing fertilizer require- 
ments, Davis explained. 

"A good analogy for the value of a 
comprehensive genetic map of a crop 
using these new technologies is to think 
about the value of a thorough survey and 
understanding of the land, geology, 
climate and building materials when 
planning and constructing a new city," 
Hayes remarked. 
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Genetic mapping entails figuring out 
the relative location of all the genes along 
the strands of DNA (deoxyribonucleic 
acid), large coiled molecules which make 
up the chromosomes in each cell. DNA 
contains all the information, the genetic 
code, needed to reproduce any organism. 
Just as each person has a unique set of 
fingerprints, geneticists are finding that 
plant varieties have their own unique 
genetic code or pattern. Each pattern, if 
studied in detail and compared to a 
known reference collection of patterns, 
can confirm a plant's genetic characteris- 
tics. 

To better understand the barley 
genome mapping project, Hayes asks us 
to imagine two 50-pound sacks of barley, 
one labeled "Morex" and the other 
"Steptoe," two varieties of barley used in 
the barley genome project. Morex grows 
well in the midwestem United States, 
where it has superior malting qualities, is 
popular with the major breweries and has 
high yield. But if this same variety is 
grown in the Pacific Northwest, its yield 
plummets. Steptoe, in the other sack, 
gives great yield in the Pacific Northwest, 
but has what Hayes terms "a lousy 
quality profile." 

A plant breeder might think about 
crossing these two varieties to get a high- 
yielding, superior malting and feed- 
quality barley. 

"But, with conventional plant 
breeding, or crossing, this Steptoe and 
Morex cross has little chance of success," 
Hayes said. 

Why? 
"Because genes controlling charac- 

teristics such as yield, quality and 
adaptation may be closely linked on a 
chromosome. They tend to be inherited as 
a block," he explained. 

Linkage is the term breeders or 
geneticists use for this tendency of 
certain characteristics to be inherited 
together. 

In a cross, inheritance patterns may 
be erratic because of the linkage of 
certain genes on the chromosome. It is 
often difficult to get a combination of 
good characters like high yield and 
superior malting quality to consistently 
combine if these characteristics have 
genes that are closely linked, explained 
Hayes. 

Such is the case with Steptoe and 
Morex. When very different barley 
varieties such as these are crossed, 
breeders often get disappointing results. 

At the same time, over the past 
century, breeders have assembled 

favorable genes in linkage groups and 
linkage is the basis for genetic mapping, 
according to Hayes. If breeders see 
certain consistent traits inherited together, 
they assume there is gene linkage. If they 
see more variety in inherited traits, they 
assume the genes are further apart on a 
chromosome. 

"Linkage maps are painstakingly 
assembled," explained Hayes. "They 
have to be based on characters that can be 
readily analyzed—controlled by single 

But recent developments in molecu- 
lar genetics enable researchers to look at 
the genetics at the actual DNA, or 
molecular level. These are the tools 
Hayes and his colleagues are using. 

The genetic material in each variety 
of barley, or any other organism, is made 
up of different sequenced DNA strands. 
Molecular biologists can characterize the 
uniqueness of an individual variety of 
barley by breaking down the DNA 
strands into pieces with enzymes and 

Barley breeder Pat Hayes, left, and Ph.D. student Chen Fuqiang examine seedlings 
that will be used In the genome mapping project. 

genes with readily detectable or measur- 
able effects. Examples of such character- 
istics are green versus red stems, or rough 
versus smooth beards on seeds." 

They serve the 
geneticist much like 
stakes serve a surveyor. 

Of all the traits in a plant, those like 
yield and quality, termed "quantitative 
traits," were extremely difficult to locate 
by traditional linkage mapping, because 
often more than one gene or section of 
chromosome contributes to these charac- 
teristics, he commented. 

sorting the resulting pieces into unique 
band patterns in a process called electro- 
phoresis. 

With a radioactively labeled piece of 
a known sequence of DNA, called a 
"probe," a gene mapper can sort out 
certain bands of DNA. Ultimately, the 
group plans to have marker probes 
located along about every 10 percent of 
the length of each barley chromosome as 
landmarks. They serve the geneticist 
much like stakes serve a surveyor. When 
exploring new territory on the chromo- 
some, breeders will be able to "see" 
where a new gene is located in relation to 
the known marker. 

Because each barley variety has a 
distinctive DNA sequence, the same 
probe and the same enzyme used to cut 
the DNA to pieces may result in a 
completely different combination of 
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different-lengthed DNA fragments. 
Therefore, two barley varieties like 
Steptoe and Morex will have distinctive 
electrophoretic band patterns. Scientists 
call the distinctive bands of different- 
length fragments of DNA restriction 
fragment length polymorphisms (RFLPs). 
The banding pattern that these pieces of 
DNA make on an electrophoretic gel is 
termed an "RFLP" profile. 

"We're like Columbus 
setting out to look for 

Asia." 

Genetically analyzed barley crosses 
will be grown out across the continent 
and monitored for economically impor- 
tant traits such as malting quality, 
environmental adaptation, kernel plump- 
ness and yield. The ultimate goals of the 
project are to learn more about the 
relationship of barley genetics to these 
economic traits. 

"Armed with this knowledge, we 
will be able to decide how best to 
assemble the genes to maximize barley 
producers' profitability," said Hayes. 

But, a genetic RFLP profile for a 
barley variety with known probes along 
each of the chromosomes serves no 
practical purpose unless it is tested in the 
barley fields, warned Hayes. 

This year, in the OSU crop science 
greenhouses, Hayes crossed Steptoe and 
Morex barley. He then developed a set of 
700 true breeding individual plants using 

Hayes records barley crossing data. 

a technique that halves the time to 
develop a true-breeding line, he ex- 
plained. 

Later, he will randomly select 100 of 
these plants for genetic mapping and field 
testing. In field trials across the country, 
characteristics such as yield, seed size, 
heading date, height, disease and malting 
quality will be measured and analyzed. 

The result is a phenomenal amount 
of data, requiring analysis on a main 
frame computer, said Hayes. Classic 
genetic linkage maps, RFLP profiles and 
the location of markers on the barley 
chromosomes will be statistically 
correlated with field trial results from 
across the country, he explained. 
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It can take eight years to develop a barley strain that breeds true. Researchers will treat 
these seedlings with a chemical that can halve the process. 

"What we hope to do with these probes is 
to identify some locations on the chromo- 
some that will be closely correlated with 
desirable traits such as good quality or 
adaptation," said Hayes. 

"We would like to be able to say, 'a 
characteristic like maturity is always 
found near this probe marker.' Then, if 
you can relate characteristics with known 
markers, you someday might be able to 
analyze a few plants' DNA and search for 
a marker known to be located near a gene 
controlling a desired characteristic on its 
electrophoretic gel. If the probe sticks, 
odds are it has the good characteristic you 
are looking for," explained Hayes. 

The government is looking at the 
barley genome mapping project as a 
model for their program, according to the 
Washington Barley Commission's Bill 
Isgrigg. 

"We had already put our barley 
genome mapping proposal together and 
the ARS contacted us to figure out how 
we did it. So in a way, the barley industry 
is a leader and may set a pattern that 
many other grain groups will follow," he 
said. 

Project members are aware that 
genome mapping and genetic engineering 
alone are not a panacea for agriculture. 

"We have to remember that field 
testing is always going to be the ultimate 
answer to any of this," said Hayes. "In 
other words, we can never just sit in the 
lab and select for characteristics like 
yield. All we are doing with this new 
technology is to increase our efficiency. 
It may make us better plant breeders. And 
as we become better breeders, we can do 
a better job of satisfying the demands and 
needs of people who grow barley for a 
living." 

And as with many new ventures, 
more may surface than expected. 

"Half of what we might find along 
the way may not have immediate 
application, but it is going to open up a 
new understanding of things," said 
Hayes. "We hope to add to the knowl- 
edge about the regulation of gene 
expression in plants." 

"We are looking for genes control- 
ling yield and quality, but what we seek 
is not necessarily what we will find. 
We're like Columbus setting out to look 
for Asia. Instead we might find the New 
World. We may discover a lot more 
along the way." 

Carol Savonen is a science writer and editor in 
OSU's Office of Agricultural Communications. 

18  Oregon's Agricultural Progress-Fall 1989 



PROFILE 

THE COWBOY 
FROM HAWAII 

Fred Menino studies the 
beginning of life. 

The research focus of the 
animal scientist is early 
embryo development. He's 
studying what the embryo is 
doing in its first 12 to 14 
days. Much of his work in- 
volves what happens before 
the 10th day. 

Although about half of 
his research work focuses on 
cattle, he and his graduate 
students also observe embryo 
development in sheep, swine, 
rabbits and mice. Menino 
says he and his people are 
trying to understand "how a 
lot of automatic mechanisms 
work." 

One of the keys, Menino 
believes, may be plasmino- 
gen activator (PA), an en- 
zyme that triggers the pro- 
duction of plasmin and may 
be influential at the "hatch- 
ing" stage when the devel- 
oping embryo breaks out of 
its casing. Plasmin is known 
for dissolving blood clots. 

Menino knows that the 
amount of PA present 
reaches its highest level just 
as hatching occurs, but he's 
still uncertain about PA's 
exact function. He does know 
that embryos that develop 
successfully in culture pro- 
duce more PA than those that 
do not. 

Eventually, Menino 
notes, PA may become a 
marker to help the livestock 
industry determine embryo 
viability which is currently 
evaluated visually. This 
marker could be measured in 
a few hours and would pro- 

vide information that could 
lead to higher pregnancy 
rates from embryo trans- 
plants. 

But Menino's work isn't 
confined to just one enzyme. 
For instance, he and a gradu- 
ate student are investigating 

interest in embryology was 
sparked by a microbiologist 
he worked with. 

He came to the Pacific 
Northwest first as a graduate 
student at Washington State 
University. Although he was 
interested in physiology, he 

Fred Menino 

a process that could lead to 
"cloning" outstanding bulls. 
It's still too early to tell just 
what they'll find. 

A native of Hilo, Ha- 
waii, Menino was raised on a 
small cattle ranch. He earned 
his bachelor's degree in bi- 
ology from the University of 
Hawaii at Hilo, where his 

also had "one eye on veteri- 
nary school" when he arrived 
in Pullman and found him- 
self in a department loaded 
with reproductive physiolo- 
gists and an embryologist 
who became his major pro- 
fessor. 

Thoughts of becoming a 
veterinarian vanished. He re- 

turned to the University of 
Hawaii to teach and do re- 
search. 

So, what brought a 
cowboy from Hilo to OSU in 
1985? 

"The position," he says 
simply. During his three 
years on the Hawaii faculty, 
he spent about 75 percent of 
his time teaching and 25 
percent in research, which 
wasn't enough. The OSU 
position is just about re- 
versed. 

Menino still does some 
teaching, or as he explains, 
"I'm 100 percent responsible 
for a class on reproduction 
of domestic animals, about 
40 percent responsible for 
applied reproduction tech- 
niques, and I help with ad- 
vanced reproduction and 
serve as a guest lecturer in a 
few other classes." 

However, about 70 per- 
cent of his time is devoted to 
research, his first love. 

When describing how he 
feels about his work, Menino 
uses adjectives such as "in- 
triguing," "satisfying" and 
"exciting." When he isn't 
working, Menino enjoys 
fishing, racquetball and 
hunting, none of which claim 
a lot of his time these days. 

"I find the work enjoy- 
able because we're dealing 
with species of major impor- 
tance to human life," he 
explains. His goal is to con- 
tribute new knowledge to the 
animal industry, to be used 
in other research and in ap- 
plications that benefit both 
producers and consumers. 

-Leonard J. Calvert 
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