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THE EDITOR'S NOTE 

There are four feature articles in important impact on all of Ore- 
this issue and two of them deal gon's natural resources. 
with timber-related research. ... 

It leads me to point out, once 
again, that the work done by Research and teaching go arm 
Agricultural Experiment Station in arm in the OSU College of Ag- 
scientists is diverse. There's ricultural Sciences, and if you 
research supporting the manage- watch Oregon Public Broadcasting 
ment of pretty much all of Ore- at 10 p.m. on Tuesday, October 
gon's natural resources. 10, you'll have a chance to see an 

David Stauth's article "The unusual outcome of that called 
Bear Facts" looks at a study of "The Cowboy in Mongolia." 
animals that are damaging trees. The program tells the story of 
The study's goal is to provide in- Oregon rancher and Vietnam 
formation to government agencies veteran Dennis Sheehy. Sheehy 
and private companies that will did his Ph.D. work in rangeland 
help them find a creative solution management under the supervision 
to the problem. of Marty Vavra, superintendent of 

Another timber-related article, OSU's Eastern Oregon Agricul- 
by Bob Rost, focuses on a study of tural Research Center at Bums. 
the compatibility of growing trees That training helped him return to 
and raising livestock. The article Asia 20 years after the Vietnam 
reviews one 25-year-old experi- war, with his wife Marcie and 
ment. their three children to help Mon- 

In "Top Pest," Carol Savonen golian livestock herders with an 
gives us a biology lesson on a ecological problem. 
newcomer to the state, the Russian The film was produced through 
wheat aphid. Tom Gentle's article the College of Agricultural Sci- 
on the greenhouse effect looks at ences. It will be playing before a 
three scientists' views of a phe- national PBS audience the week of 
nomenon that could have an October 10. 
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UPDATE 

GREEDY 
JUNIPERS 

The Western juniper tree, not 
popular with ranchers and 
rangeland managers, is expand- 
ing its territory in Eastern Ore- 
gon thanks to its heartiness and 
a little help from benefactors 
such as birds, sagebrush and 
early settlers. 

Forests of juniper have more 
than doubled since the turn of 
the century, now cover about 

Overgrazing of Eastern Ore- 
gon rangelands around the early 
1900s allowed sagebrush to be- 
come more widespread, con- 
tributing to the juniper spread, 
according to Eddleman. 

"We've learned that sage- 
brush provides an ideal micro- 
climate for Western juniper tree 
seedlings," he said. "Once the 
seedling grows above its sage- 
brush host, the juniper is well- 
established enough to survive 
on its own." 

Junipertrees on the range near Redmond in Central Oregon. 

two million acres of Eastern 
Oregon rangeland, and are 
spreading fast, says Lee Eddle- 
man, OSU range scientist. 

Eddleman and other research- 
ers in the Department of Range- 
land Resources have been study- 
ing Western junipers for sev- 
eral years to learn more about 
their impact. 

The trees "completely take 
over any site they become es- 
tablished on," said Eddleman. 
"The elimination of vegetation 
beneath the trees leaves the soil 
bare, rendering the land useless 
for grazing livestock" and pro- 
moting erosion, he explained. 

DAVE KING 

The Western juniper adapts 
well to dry areas such as Eastern 
Oregon's high desert country, 
outcompeting other plants for 
available moisture. Range fires 
controlled the spread of the tree 
until the late Nineteenth Cen- 
tury. But settlers suppressed the 
fires, saving thousands of young 
juniper trees that would have 
burned. 

Small birds like the robin and 
the Townsend's Solitaire help 
the juniper by eating its berries 
and transporting seeds to other 
areas. The tree also gets a boost 
from its sexual characteristics. 
It can be a reproductive female 

or a stress-resistant male, de- 
pending on the environmental 
situation. 

"Eliminating it altogether 
from an area by cutting or bull- 
dozing it isn't economical or 
even necessary in many cases," 
said Eddleman. "The best ap- 
proach ... appears to be thinning 
stands by cutting selected trees 
and leaving them where they 
lay, or cutting the branches from 
the trunk and spreading them in 
the immediate area. 

"Whole trees cut and left lying 
down provide good cover for 
wildlife," he added. "Slash cut 
from the trees and spread around 
provides ground cover for newly 
seeded grasses and shrubs." 

SOMETHING 
WILD FDR 
DREGONIANS? 

When Pat Hayes moved from 
Minnesota to Oregon he threw a 
handful of Minnesota wild rice 
seed into the fish pond in his 
Corvallis yard, thinking noth- 
ing would happen. 

"But it did. It's grown and set 
seed for the past three years," 
said Hayes, an assistant profes- 
sor in the OSU crop science 
department. 

"This gave me an idea," said 
Hayes. "Why couldn't we try to 
grow wild rice on some of the 
wetter valley soils in western 
Oregon that traditionally are 
suitable only for grass seed 
production?" 

A grower acquaintance, Phil 
Killinger, heard Hayes talking 
about his idea and offered the 
use of a small field near Halsey 
for an experiment. 

Hayes, an Experiment Sta- 
tion cereal breeder, and Russ 
Karow, an OSU Extension 
Service cereals specialist, re- 
ceived a small grant from the 
Oregon Department of Agricul- 
ture's New Crops Board to help 
defray the cost of the research. 

"We are going to see if we 
can produce wild rice economi- 
cally in Oregon and see what 
kind of quality we get here," 
said Hayes. "There's tremen- 
dous untapped demand out there 
for wild rice, especially if you 
establish a niche with a pre- 
mium product." 

Actually a species of aquatic 
grass, wild rice grows naturally 
in standing water along shallow 
lake shores and slow-moving 
rivers of the upper Midwest and 
Canada. It was traditionally har- 
vested by Native Americans 
who flailed the mature grain 
into their canoes, Hayes ex- 
plained. 

"But now," said Hayes, "more 
than 95 percent of the world 
production is cultivated in pad- 
dies. It's emerging as a crop of 
commercial importance." 

California is the leading wild 
rice producer. The state pro- 
duced 19 million pounds in 
1985, according to Hayes. 

"So if they can grow it suc- 
cessfully there, maybe we'll find 
we can grow it here in Oregon, 
too," he said. 

"Our big challenge is to see if 
we can capitalize on our winter 
rains by capturing run-off by 
diking poorly drained low-lying 
ares. If we can keep the wild 
rice in standing water until it 
matures we will probably get a 
successful crop," he said. 

But, like a wild animal newly 
taken from its natural habitat, 
wild rice is still quite untamed, 
Hayes cautioned. 

"There is tremendous vari- 
ability in a population of wild 
rice. On one hand, it's unpre- 
dictable as far as characteristics 
like maturation dates and seed 
size. But on the other hand, this 
variability gives plant breeders 
great room for progress — we 
can select those individuals who 
have desirable characteristics, 
such as early maturity," he said. 

Unlike many grass crops, 
wild rice straw does not have to 
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be burned and is relatively free 
ofdisease, he said. Birds are the 
major wild rice pest in Califor- 
nia. 

"But the only pest I've seen 
on my wild rice pond at home," 
Hayes said, "is the neighbor's 
Labrador retriever that comes 
and swims in my pond and 
knocks everything over." 

NEW SQUASH 
AND LETTUCE 

The Oregon Agricultural 
Experiment Station and the 
Washington Agricultural Re- 
search Center have jointly re- 
leased new varieties of head 
lettuce and winter squash. 

They are Summertime head 
lettuce, developed by OSU 
horticulture researchers Jim 
Baggett and Bill Mansour, and 
Sugar Loaf and Honey Boat 
winter squash, developed by 
Baggett. 

Commercial lettuce growers 
in the Northwest now primarily 
use the Salinas variety, but it 
does poorly in mid-summer tem- 
peratures. The Ithaca variety of 
head lettuce is more heat-resis- 
tant but breaks up easily when 
handled and ships poorly. Sum- 
mertime was developed from a 
cross of the Salinas and Ithaca 
varieties to overcome these 
problems. 

"The interest in Summertime 
may be primarily commercial," 
said Mansour, "but home gar- 
deners might find the new vari- 
ety a welcome addition as well." 

Summertime also is resis- 
tant to bolting (the plant going 
to seed rather than producing a 
solid head), brown-rib (dark- 
brown, discolored leaf ribs) and 
tip bum (browning of leaf tips 
within the lettuce head), all 
disorders aggravated by high 
temperatures. 

Sugar Loaf and Honey Boat 
winter squash were developed 
for improved flavor and quality 
and uniform shape. 

"Sugar Loaf and Honey Boat 
should be popular with home 
gardeners, but both should have 
good market potential also," said 
Baggett. "Both of these Deli- 
cata-type varieties are higher in 
quality than the Table Queen 
squash variety most commonly 
found in commercial markets." 

A limited number of packets 
of trial seed for the new head 
lettuce and winter squash varie- 
ties are available at no charge. 
Send a self-addressed, stamped 
envelope to Jim Baggett, OSU 
Department of Horticulture, 
Corvallis, OR 97331. 

VIRUS 
SPREADING 

OSU researchers have been 
cautioning the ornamental plant 
industry and the growers of 
some vegetable crops in Ore- 
gon to guard against the spread 
into the state of tomato spotted 
wilt virus, a disease that is caus- 
ing problems in some otherparts 
of the country. 

Research is underway at 
OSU to develop control meth- 
ods for the disease, which can 
weaken or even kill plants, but 
there is no known treatment once 
a plant is infected, according to 
OSU plant pathologist Tom 
Allen. 

The virus has been found in 
a few Oregon greenhouses. 
There are more than 300 in the 
state's $35-million-a-year orna- 
mentals industry. 

Tomato spotted wilt virus has 
been found in tomato and pep- 
per fields in California and in up 
to 40 percent of some peanut 
fields in Texas. One greenhouse 
operation in North Carolina is 
said to have lost 12,000 hang- 
ing floral baskets of impatiens. 
The virus also has caused trouble 
in lettuce crops in Hawaii. 

Researchers have known 
about the virus for decades. 
Among the reasons it is causing 
problems now may be that one 

strain has mutated into a more 
virulent form, scientists specu- 
late. 

A common insect, the West- 
ern flower thrips, transmits the 
virus from plant to plant. Elimi- 
nation of the insect would stop 
the spread of the virus, accord- 
ing to an OSU entomologist, 
Jack DeAngelis. But that would 
be difficult, said DeAngelis. 
The insect has developed resis- 
tance to pesticides used to con- 
trol it. 

"At this point we're recom- 
mending that any incoming 
plant material to a greenhouse 
be isolated until you're sure it's 
virus-free," DeAngelis said. "If 
a greenhouse becomes infected, 
the only solution is to remove 
all the plants, bum them, and 
treat the facilities to control the 
thrips repeatedly. It takes a 
major cleanup effort." 

"One time we got little 
alarm systems with strings 
that trip them, and another 
time we shipped 11 55-gallon 

PUT LUCK 
Lately the Oregon media 

have been publicizing how 
Oregon's illegal pot industry 
turned into a small pot of gold 
for agricultural research. 

It started several years ago 
when Ron Mobley, superin- 
tendent of the Southern 
Oregon Agricultural Experi- 
ment Station at Medford and 
chair of the Jackson County 
Extension Office, talked with 
First Sergeant Jim Dukes of 
the Oregon State Police's 
Medford Patrol Office. 

Since then "I'd estimate 
we've gotten $20,000 to 
$25,000 worth of abandoned 
equipment and we're putting 
it to good use," said Mobley. 

He is referring to grow 
lights, pumps, portable 
generators, irrigation equip- 
ment, wheelbarrows, lighting 
timers, rakes, shovels, 
glassware and other property 
the Oregon State Police seized 
from marijuana growers and 
illegal drug manufacturing op- 
erations. 

Ron Mobley poses with 
equipment the State Police 
confiscated from marijuana 
growers. 

drums of ether to campus to 
be used in the chemistry labs," 
said Mobley. Ether is a basic 
component in illegal metham- 
phetamine laboratories. 

"The equipment is given to 
OSU after the legal process, 
which can take up to two 
years, has run its course and 
no one has appeared to pick 
up the goods," said Dukes. 

At one time, "property like 
this was merely hauled out to 
the dump and run over with a 
Caterpillar so it couldn't be 
used again," Dukes said. 

DAVE KING 
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THE 

BEAR FACTS 
Tree damage is rising; scientists are 

searching for the reason why 

01 ne hot, muggy day a couple of summers ago 
Bill Noble was picking his way through 

the tangled brush of the Oregon Coast Range 
to set out bait in a bear trap. He had gloves on and both 
hands full of bloody meat. Coming over a small rise, he 
came face to face with a black bear, a large male. 

The animal apparently had been interrupted during 
the act of mating and did not seem in a very good mood 
about it. Indeed, he appeared surly. Noble stared at the 
bear. The bear stared back. 

Noble, a graduate student in OSU's fisheries and 
wildlife department, has studied grizzly bears in Alaska 
and he had a pistol. But it was strapped to his waist. The 
bear was only 30 feet away and could cover that much 
ground very quickly. Besides, Noble is a wildlife 
biologist, not Wyatt Earp. The stare-off continued for 
what he describes as "a very lo-o-ng 10 seconds." Then 
the animal turned and walked away. 

BY     DAVID     STAUTH 

Opposite: Much remains to be learned about Western Oregon's bears. s 
m 
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Bear research can be a little different. 
It's usually not done in a nice clean labo- 
ratory. It's more like getting up at 5:30 
a.m. to go into the woods, working there 
past 11 many nights. In Noble's case, it 
includes facing black bears while armed 
with a tranquilizer needle on the end of a 
long stick. 

But he and some other researchers feel 
the project they're working on is worth 
the sacrifices. The bottom-line reason for 
the study is that bears are killing conifer 
trees by peeling the bark off in the spring 
to eat the sweet "cambium" layer 

learned about those animals' nutritional 
needs and behavioral patterns. 

Dave DeCalesta, a former OSU 
wildlife professor now with the Forest 
Service in Pennsylvania, was involved in 
the start of the black bear research 
project. It was launched, he explains, 
after Oregon foresters began to notice 
increased damage to conifer trees. 

"It's a problem seen in Washington 
State much earlier, maybe 20 years ago," 
said DeCalesta. Washington's solution 
was to allow expanded hunting and 
reduce the bear population, he said. In 

Researcher Bill Noble, with compass, collects data about the location of a bear 
wearing a radio collar. 

underneath. Often the trees damaged are 
20 to 30 years old, very valuable because 
they are nearly halfway to their age of 
harvest. It's not a new phenomenon, and 
it's not clear whether the damage is being 
inflicted by most bears, or just a select 
few. But it's apparently getting worse, 
especially in certain areas. No one quite 
knows why. 

There are about 14,000 to 19,000 black 
bears roaming around the western part of 
Oregon, the Oregon Department of Fish 
and Wildlife estimates, and wildlife 
biologists agree much remains to be 

Oregon, the decision was made to look 
for an alternative. 

Oregon's timber industry, the Oregon 
Department of Fish and Wildlife, the 
Bureau of Land Management and the 
Oregon Department of Forestry decided 
to commission a study to gather more in- 
formation about the bears. It was initiated 
through the Forest Research Laboratory 
in OSU's forest science department. 
From the beginning, the goal of the 
project was to learn more about what the 
animals do and why, said DeCalesta. 

Noble, who had experience studying 
bears, agreed to do the study as the 
research for his master's degree in 
wildlife biology. He began under 
DeCalesta's supervision. Now his major 
professor is OSU fisheries and wildlife 
professor Charles Meslow. 

"Our level of knowledge about black 
bears and tree damage is so limited that 
almost anything we learn will be a help," 
said Meslow, who heads the Cooperative 
Wildlife Research Unit, based at OSU 
and operated by the U.S. Fish and 
Wildlife Service, the Oregon Department 
of Fish and Wildlife and OSU's Depart- 
ment of Fisheries and Wildlife. 

According to Meslow, there is no 
doubt that bears are killing trees, but the 
magnitude and geographical extent of the 
problem are less clear. 

"It would be hell if I 
didn't love the work." 

"I think it's true that the damage is 
worsening," he said. "One simple 
explanation is that modem timber 
management is improving the habitat for 
black bears, and their numbers are 
increasing. In certain places and at certain 
times the damage can be severe. The 
current research is exploring the relation- 
ships of bear numbers, habitat use, and 
tree damage." 

Other research projects on the black 
bear in western Oregon have been 
underway for several years, and studies 
have been done previously, but "it will 
still take a while to get any definitive 
answers," Meslow said. A careful study 
is essential, he said, because the issues 
are publicly controversial as well as 
scientifically complex. There are groups 
championing the rights of bears, for ex- 
ample. 

"There are some difficult questions 
here and it's difficult research," Meslow 
said. "The Coast Range is a nasty area to 
work in. We aren't stumbling around 
those thickets because we like to go 
sightseeing." 

To that. Noble would say "Amen." 
"It would be hell if I didn't love the 

work," he said. 
The design of the project calls for 

trapping and placing radio collars on 
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TOM AND PAT LEESON 

Black bears strip tree bark to eat to the sweet "cambium" layer underneath. 

bears in two areas of private and public 
timber lands around the town of Alsea in 
the central part of the Oregon Coast 
Range. The two areas are intriguing to 
scientists. They have apparently similar 
terrain and vegetation, but in one area the 
level of bear damage to trees is high and 
in the other it isn't. The researchers want 
to find out why and, in the process, learn 
all they can about bear diets, behavior, 
lifestyle, and other habits, all of which 
may relate to the tree damage issue. 

The two men spoke 
only in whispers. 

In the spring and fall of 1988, Noble 
succeeded in placing radio collars on 14 
bears. Last spring, he concentrated on 
radio telemetry. That's a fancy word for 
crawling up and down muddy gullies, 
trying to locate and identify his various 
bears on a daily basis and document their 
movements and activities. 

"The collar on each bear has a distinct 
frequency so we can identify it as an 
individual," Noble said. "With my 
receiver and directional antenna, I can 
locate a bear up to five miles away if 
we're both on a high point and in a line 
of sight. But with obstructions, that range 
can drop in a hurry to about half a mile or 
less." 

There are various theories about why 
bears in the different areas have different 
behavior patterns. Noble said. Part of it 
may be learned behavior. The bear cubs 
may learn from their mother how to strip 
bark off conifers. A stand of trees of a 
certain age may be more vulnerable, and 
tree density may be a factor. The trees 
may be a secondary food bears eat when 
their densities are high. 

"Right now, no one is sure why this 
tree damage phenomenon is occurring, 
why areas that are seemingly similar 
would have different levels of damage," 
Noble said. "There likely will not be a 
simple answer." 

On a routine day during the collaring 
effort. Noble would bounce up and down 
more than a hundred miles of logging 
roads in the Coast Range, checking 
snares. If he found a bear, the real work 
began: putting the radio collar on, 
determining the animal's weight, age and 
sex and taking a sample for blood 
chemistry analysis. 

Oregon's Agricultural Progress     9 



The process is intriguing to watch. On 
one occasion, Noble had snared a female 
bear in the low-damage area. Mark 
Gourley, a reforestation expert with 
Starker Forests, Inc., was helping him 
handle the animal. 

The bear was tranquilized with a "jab 
stick" and laid prone in a small clearing 
in the woods with her head facing slightly 
downhill to prevent any collection of 
saliva. Sunlight filtered softly through the 
trees, mosquitoes swarmed overhead, and 
the two men spoke in whispers to avoid 
any disturbance to the bear (the animals 
can react to audio stimulation even when 
drugged). 

"We once caught a 
grizzly bear by two 
toes." 

The collar, carefully fitted to the bear, 
included a degradable canvas section that 
would fall off after a couple of years. The 
bear's ear was tagged to so it could be 
identified in the future. 

With a grunt and a heave, the two men 
lifted the bear in a large sling to weigh it. 
Blood was drawn for a laboratory 
analysis, which might offer clues about 
its general nutritional status. The paw and 
chest size were measured. 

In one of the more interesting proce- 
dures, Noble did a delicate piece of 
dentistry. The first premolar, the smallest 
tooth in the animal's mouth, was pulled 
to allow precise determination of the 
bear's age. Noble didn't seem disturbed 
by having to poke around in the mouth of 
a mean-looking animal with intimidating 
fangs (canines, technically speaking), and 
the operation went smoothly. 

The procedure was soon done and the 
bear released. The two men quickly left 
the area. Then Noble realized he had left 
an instrument near the now-free bear and 
he went back, even more quickly, to 
retrieve it before the animal woke up. 

"Black bears can be a dangerous 
animal, and you have to respect them," he 
said. "But even so, they're not in the 
same league as a grizzly." 

When damaged by bears, Douglas-firtrees 
like this one often begin to decay. 
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"A bear can damage 
50 or more trees a 
day." 

In Montana, where he earned his 
bachelor's degree at the University of 
Montana in Missoula, Noble did three 
seasons of grizzly bear research near 
Glacier National Park as part of a project 
to determine the status of the bear popu- 
lation. 

Fisheries and wildlife professor Charles 
Meslow with a black bear skull. 

"On that project we once caught a 
grizzly bear by two toes," he said. "That 
offered a fairly good adrenaline rush. A 
black bear will usually sit quietly and let 
you tranquilize it with a jab stick. But a 
grizzly is just too aggressive. It will try to 
charge, so you have to stay way back and 
use a tranquilizing gun." 

For forest resource managers this 
research in the Oregon Coast Range may 
indicate innovative new ways to deal 
with an old problem. 

"Our company suffers hundreds of 
thousands of dollars in bear damage," 
said Gourley, the forester with Starker 
Forests. "During the May to June damage 
season, a bear can damage 50 or more 
trees a day, and we've seen severe 
impace to entire stands. Even if a tree 
lives, it often gets decay and rot in the 
lower portion and loses much of its 
value." 

Starker Forests and Willamette 
Industries, companies assisting in the 
research with OSU, are actively trying to 
develop alternatives to the traditional 
methods of dealing with bear damage. 

"Right now, there's only four things 
we can do with the bears that might 
help," Gourley said. "Feed them, kill 
them, move them, or ignore them. And 
there are some considerable drawbacks to 
each of those approaches. We'd like to 
have some better options." 

Before that, the OSU scientists have a 
lot to learn. But the biology of Oregon's 
black bears is fascinating. For instance, 
they have extremely high cholesterol 
levels but don't die from heart problems. 
They're fond of disgusting, rotten food 
that would make a garbage collector 
cringe. Male bears cannibalize their 
young, a rather unusual form of popula- 
tion control. They're reclusive animals 
and, though they prowl the woods in 
considerable numbers, they are rarely 
seen. 

There are still a lot of loose ends and 
not a lot of answers. But, as Meslow 
noted, the OSU research "should at least 
bring us to the point we're asking the 
right questions." 

The reddish brown trees were killed by 
bears. Timber companies say such 
damage is expensive in some locations. 

David Stauth is a science writer 
in OSU's Department of Information. 
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N THE WOODS 
H arvesting trees in Oregon's vast forests of pine and Douglas-fir 

means money in the bank for Oregonians. And planting trees for 
those felled means forests for the future to keep the money flowing. 

But the simple act of planting a new tree in the forest begins a 
war of sorts. The battle is for survival and the competition is fierce. 

BY BOB ROST 
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It takes 60 years or more for a stand of 
timber to reach maturity. That's why 
foresters like to get new trees off to as 
strong as start as possible. The first- 
problem is getting new forests through 
the early years when grasses and weeds 
compete with little trees for the soil 
nutrients and moisture essential for 
growth. 

It's like the problem gardeners have 
getting tomato plants to grow in a garden 
covered with dandelions and other weeds. 
The solution is to hoe out the weeds, 
leaving the valued plants access to all the 
water and soil nutrients they need. But 
hoeing weeds on thousands of acres of 
forest land isn't practical. 

A baby Douglas-fir's vulnerability to 
weed competition extends for up to a 
decade. To help young trees reach adoles- 
cence, foresters usually conduct a weed 
and grass control program in replanted 
forest areas for two to five years. 

Forest managers have long used 
herbicide sprays, and sometimes manual 
labor, to suppress plant competition in 
replanted forests. Both practices are 
costly. Also, spraying in forests was 

"It's expensive to 
control weeds." 

banned by court order on all federal 
forest lands in Oregon and Washington 
over the past 8 years. The ban was 
recently lifted. 

Bill Krueger, head of the OSU 
Department of Rangeland Resources, and 
Marty Vavra, rangeland resources 
professor and superintendent of OSU's 
Eastern Oregon Agricultural Research 
Center, are studying an alternative— 
using livestock grazing to control weeds 
and grasses in replanted forests. 

Their project began in the early 1960s 
under Don Hedrick, OSU professor of 
range management, and Bob Keniston, 
professor of forestry, both now retired. 
Krueger and Vavra have been working on 
the project since 1971. 

"The intent of the program is to 
examine the grazing of livestock in new 
forest plantations in both eastern and 
western Oregon over a period of several 
years," Krueger explained. 

"Cost is our main concern," he 
continued. "It's expensive to control 
weeds in forest plantations, whether 
using herbicide sprays or manual labor. 

BILL KRUEGER 

Cattle graze at OSU's Hall Ranch near Union in Eastern Oregon. Experiment Station 
scientists began a study of the impact of livestock grazing in new forest plantations on the 
Hall Ranch 25 years ago. Range scientist Bill Krueger 

BOB ROST 
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Above: A panorama of harvested and 
replanted timberland In Oregon's Coast 
Range. Battling plants that compete 
with young trees is an expensive and 
sometimes controversial (in the case of 
herbicide use) undertaking. 

"Grazing livestock for weed control cuts 
costs significantly while at the same time 
producing marketable sheep or cattle on 
the land." 

With the ban on herbicide use, grazing 
livestock for weed control gained 
additional significance in the early 1980s 
as a non-chemical alternative for forest 
management. 

The forage for livestock consists of 
vegetation growing on the site or grasses 
seeded at the same time the forest planta- 
tion is established. The grasses displace 
weeds and appeal to the livestock, en- 
couraging them to eat the competing 
plants and not the trees. 

The U.S. Forest Service has been 
using sheep and cattle to control weeds in 
plantations for several years in the 
Siuslaw National Forest. Forest Service 
officials coordinate the Siuslaw grazing 
program with the Oregon Department of 
Fisheries and Wildlife to improve 
Roosevelt elk habitat and enhance tree 
growth. 

Steve Sharrow, professor of rangeland 
resources at OSU, conducted a research 
program with the U.S. Forest Service in 

"Those trees were 
planted 25 years ago." 

the early 1980s that studied the feasibility 
of plantation grazing in the Oregon Coast 
Range. 

According to Gene Klingler, district 
silviculturist and leader of the grazing 
program in the Siuslaw National Forest, 
controlling weeds manually costs the 
Forest Service $115 per acre, while using 
herbicide sprays costs from $110 to $143 
per acre. 

Grazing sheep to control weeds in 
sections of new plantations costs $10 per 
acre or less each time a flock is taken 
onto a grazing site (for administration 
and payments to graziers). 

Forest weed control costs on public 
and private lands vary according to 
climate and geographical characteristics. 

In another part of the study, conducted 
on Hall Ranch acreage at the Eastern 
Oregon Agricultural Research Center's 
branch in Union County, cattle were 
grazed on 5-acre plots at the rate of 1.3 
animals per acre. They were in reforested 
areas planted with ponderosa pine, 
Douglas-fir, western larch and western 
white pine. 

"Those trees were planted 25 years 
ago," said Krueger. "Observations since 
then indicate conifer growth is signifi- 
cantly greater in plots grazed by cattle 
compared to plots where cattle were 
excluded." 

"Grazing animals in forest plantations 
for weed control has potential as long as 
the program is managed properly," said 
Vavra. "You can't turn the cows loose in 
the forest in May and then gather them up 
in October and expect the method to 
work well." 

Vavra added that the major factors 
affecting tree mortality in grazed planta- 
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lions in the Hall Ranch study were not 
animals eating trees but the condition of 
the tree seedlings at planting time and the 
skill of the tree planter. 

"The quality of the seed stock and 
how well it's planted are much more 
critical to the survival of the trees than 
any grazing animal that comes along 
later," he said. 

The Hall Ranch grazing study is 
projected to continue beyond the turn of 
the century. 

"The first commercial harvest of some 
of the trees on the Hall Ranch acreage 
will take place after the Year 2000, not 
too long before I retire," said Vavra. "In 
the meantime we'll continue collecting 
data on cattle, forage production and tree 
growth." 

One of the Pacific Northwest's largest 
timber concerns, Weyerhauser Company, 
has grazed cattle in forest plantations on 
company lands in the Klamath Falls area 
for the past 10 years. According to John 
Monfore, who coordinates the project for 
Weyerhauser, the grazing has worked 
well. 

"We have approximately 600,000 
acres in the grazing program," said 
Monfore. "Weyerhauser leases tracts of 
forest land to cattle producers who 
transport the cattle and provide riders to 
keep the livestock spread out over the 
leased area." 

Weyerhauser started 
their grazing program 
in 1979. 

According to Monfore, the keys to 
success in the Weyerhauser grazing 
program are moving the cattle in early, 
keeping them well distributed on planta- 
tions and under control with riders, and 
grazing enough cattle to insure uniform 
control of vegetation competing with 
young trees. 

Weyerhauser has leased forest land to 
cattle producers in the Klamath Falls 
region for grazing since 1910, said 
Monfore. A problem with the cattle 
browsing new trees developed when the 
company shifted some of that land to 
even-age management (large sections of 
forest are clear-cut and replanted with 
tree seedlings). 

"One solution was to take livestock 
off the plantations completely," said 

BOB POST 
Left: Forest ecologist Mike Newton. Right: The competi- 
tion for nutrients and water can be fierce for conifer 
seedlings like this one, which is dying. 

The Hall Ranch near Union, where Experiment Station scientists are collecting data on cattle, 
forage production and tree growth. "The first commercial [timber] harvest... will take place 
after the Year 2000, not long before I retire," says researcher Marty Vavra. 
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"It too has costs and 
impacts on forest 
environment." 

Monfore. "However, through studies we 
conducted and with knowledge of the 
work OSU has done on forest grazing, we 
arrived at the conclusion that increasing 
cattle numbers in the plantation would 
work best." 

Weyerhauser started their grazing 
program in 1979 and the company plans 
to continue it in the Klamath Falls region. 
However, there are no plans to try a 
similar project on Weyerhauser lands 
west of the Cascades. 

"We keep up with work OSU is doing 
on forest grazing but we haven't seen 
anything yet in the grazing research on 
the west side that looks like it will work 
for us," said Monfore. 

Mike Newton, professor of forest 
ecology in the OSU College of Forestry, 
believes that "although it's successful at 
some points in the experimental phase," 
grazing livestock in forest plantations on 
a large scale will be damaging to forest 
ecosystems and "probably not usable" in 
improving tree survival. 

"The emphasis in the range work has 
been on whether the animals can remove 
the vegetation and whether they injure 
the trees," said Newton. "My focus has 
been on the performance of the trees and 
the environmental impact of the 
practice." 

On balance, said Newton, study results 
available now do not make it clear that 
conifers in western Oregon plantations 
grazed by livestock do better than those 
in plantations where herbicides are used 
for weed control. 

"It is difficult to make a clear case on 
this point because it has not been possible 
to make a side by side comparison of tree 
response to livestock grazing versus 
herbicide use on federal lands," he noted. 

According to Newton, the forage 
grasses introduced in some grazing 
programs also tend to displace native 
plants, which in turn eliminates certain 
food sources for native wildlife. 

In addition, Newton pointed out that 
seeding the grasses in the plantations is 
expensive. Another cost with grazing 
sheep is the need for a shepherd to look 
after the animals at the plantation site. 

"Operationally it has been proved 
possible to graze livestock on limited 
acreages in forest plantations, but it 
remains to be seen whether the practice 
can be effectively employed on a broad 
scale," Newton said. 

Sheep are able to graze steeper sites 
with little difficulty but cattle are most 
effective on more level ground, Newton 
explained, and the cost of transporting 
the livestock to and from the site is sig- 
nificant. 

"The presumption with use of herbi- 
cides in forests has been that the impacts 
of those treatments are themselves 
undesirable—impacts on water resources, 
wildlife and native plant species," said 
Newton. "Livestock grazing is an 
alternative to other weed control prac- 
tices, but it too has costs and impacts on 
the forest environment." 

According to Krueger, grazing was 
never intended to be an exclusivealter- 
native to other weed control methods. 

Range scientist Marty Vavra 

"Our intent is that grazing livestock in 
forest plantations be considered a part of 
an overall forest land management plan," 
said Krueger. "Grazing in forests is 
appropriate when it is economically 
beneficial and when it has net benefit for 
all aspects of the forest system as defined 
in the overall land management plan." 

"Grazing livestock in forests isn't a 
new idea," Krueger continued. "A lot of 
forest grazing research emphasizes the 
nutritional needs of the livestock rather 
than the needs of trees for relief from 
weed competition. Our study concen- 
trates on both. Grazing can work in 
forests but it must be done in the right 
place under the right circumstances and 
with the right management approach." 

ANDY DUNC/ 
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TOP PEST 
Growers, the Agricultural Experiment Station, the Extension Service, 
the state and federal agriculture departments and others have joined 

forces against a tiny she-creature with a taste for wheat 

They came on the wind, like 
airborne plankton. Hitting the 
U.S. border at Texas in 1986, 
having collected in Mexico a 

few years earlier, Russian wheat aphids 
spread their way across the Great Plains 
within a year, reducing yields of wheat 
and barley by up to 50 percent. 

Like tiny alien she-creatures, they 
dropped from the sky into Oregon in the 
fall of 1987. 

Since then the pests, no bigger than 
the head of a pin, have mobilized 
scientists, Extension agents and growers 
around the state. And for good reason. 

"The Russian wheat aphid could be 
the biggest thing that hits wheat produc- 
tion for the next two to three centuries," 
said Gary Reed, entomologist and super- 
intendent of OSU's Hermiston Agricul- 
tural Research and Extension Center. 

"It hasn't really hit us yet, but once it 
gets more adapted, then look out," he 
exclaimed. 

Others look at the Russian wheat 
aphid as just one of many challenges. 

"This aphid is only one more limiting 
factor to be dealt with," said Warren 
Kronstad, internationally known wheat 
geneticist at OSU, who has been breeding 
disease- and insect-resistant lines of 
wheat for 27 years. 

Russian wheat aphids are native to the 
steppes of Asia. Like the rabbits that 
spread rapidly after being introduced to 
Australia, these microscopic immigrants 
came to the New World without many 
co-evolved predators to keep them in 
control. 

There are additional reasons they are 
thriving in this country. They are all 
females, yet they can multiply madly 
without mating (a male has never been 
found in North America). Females give 
live birth to at least 10 duplicate daugh- 
ters each week. These daughters, in turn, 
do the same a week or so later. 

With about 12 generations per 
growing season, in theory one female 
aphid could trigger the production of 
about a quadrillion offspring per season, 
if all went perfectly. This many aphids 
would weigh more than twice as much as 
all the people in the world. 

"Fortunately disease, predation, 
limited food supplies and bad weather 
prevent us from wading around in 
aphids," said Jack Lattin, an entomologist 
in OSU's entomology department. 

But these same adverse conditions that 
control aphid populations also help hone 
races of aphids that are more suited to the 
environment. 

BY    CAROL     SAVONEN 
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Russian wheat aphids that do manage 
to survive cold, hunger, predators, or 
disease—the most hardy of the lot—then 
produce exact duplicates of themselves, 
Lattin explained. 

"Some may get better and better 
adapted to our Pacific Northwest condi- 
tions as years go by," he said. 

Entomologists call these strains of 
aphids, which may be better adapted to 
their environment than their immigrant 
ancestors, "biotypes." 

Successful biotypes multiply rapidly. 
Once the aphids get to a certain density, 
they give birth to winged aphids, which 
then float off to wider opportunities. 

They are all females, 
yet they can multiply 
madly. 

"A large industry is at stake here. We 
can't say 'wait and see.' If we wait, we 
will have to run to catch up. Our window 
of opportunity is now," said Berry. 

Floating down to the ground, winged 
aphids turn immediately to the task at 
hand—feeding. 

FF MILLER JEFF MILLER 

Left: Russian wheat aphids swarm a kernel of immature wheat. Right: A predator, 
the larval form of the lady bug beetle, feasts on a Russian wheat aphid. 

"With vast acreages of wheat across 
the West, odds are that when something 
like a Russian wheat aphid plunks down, 
at least some of them will land on 
suitable habitat—wheat or other exotic 
grass species growing on Conservation 
Reserve Program (CRP) lands or range- 
lands," Lattin said. CRP lands are 
agricultural areas set aside for conserva- 
tion purposes. 

So the aphids don't just reproduce like 
crazy and get more suited to their 
environment over time; they can take off 
to bluer horizons. 

"Aphids are notoriously successful 
creatures," said Lattin. 

"We need to be poised to take action, 
based on the experience other states have 
had with the aphid," said Ralph Berry, 
chair of OSU's entomology department 
and Oregon's coordinator for Russian 
wheat aphid research. 

Injecting a piercing series of needle- 
lined mouthparts into a leaf, an aphid al- 
ternately probes and cuts its way into the 
food-conducting tissue. If the plant tastes 
right, like wheat, it will stay. If not, it 
moves on, seeking that proper flavor. 

Once on a wheat plant, with its mouth- 
parts piercing the leaf, the Russian wheat 
aphid injects toxic salivary secretions to 
keep the wheat from sealing the wound. 
It is these secretions that cause wheat 
leaves to yellow and curl like drinking 
straws. The aphids then generally stay 
within the curled up leaves, making it 
difficult for natural predators or insecti- 
cides to reach them. Wheat that is 
damaged by the Russian wheat aphid is 
often discolored, stunted and has unfilled 
seed heads. 

This past February, a group of agrono- 
mists, entomologists and wheat breeders 
from OSU's Agricultural Experiment 

Station and Extension Service and the 
Oregon Department of Agriculture 
launched a multifaceted management 
program to study and control the aphid. 

"We couldn't just sit back and watch 
what other states were doing about the 
problem, because Oregon has a unique 
environment, different from other states," 
said Berry. 

"In the Great Plains, the climate is 
harsher. Therefore, the Russian wheat 
aphid may react differently in the Pacific 
Northwest winter wheat than in the Great 
Plains wheat fields," explained Berry. 

OSU and the Oregon Department of 
Agriculture conducted weekly aphid 
surveys from March through May to get a 
handle on the location of the most heavily 
aphid-infested areas in the vast wheat 
fields and CRP lands of eastern Oregon. 
Survey results helped farmers know 
whether or not spraying was actually 
necessary. 

"Finding out what you've got before 
you spray is critical to integrated pest 
management," said Berry, coordinator of 
the aphid research program. 

"We try to manage so natural preda- 
tors will take care of insect pests instead 
of always spraying and knocking out all 
natural biological controls," he explained. 

Over the course of the winter and 
spring, survey results showed that the 
winter all but knocked out the aphid in 
the wheat fields. And that infestation 
rates remained below the economic 
threshold for treatment with insecticides 
well into spring. 

"I think our surveys suppressed a lot 
of panic and maybe up to a million 
dollars' worth of spraying by first check- 
ing to see what is or isn't out there," 
added Berry. 

This past spring Jeff Miller, OSU 
entomologist and expert in biological pest 
control, released four species of tiny 
parasitic wasps from Turkey at the 
Hermiston branch experiment station. 
The wasps are known to control the 
Russian wheat aphid on its home turf in 
Asia. 

"It's our aim to use the aphid's own 
natural enemies to control it," said Miller. 
"Eventually, we will be looking at aphid 
population levels over time to see if the 
wasps are having an effect." 

Also, in July the U.S. Department of 
Agriculture released thousands of lady 
bugs, known predators of aphids, at seven 
or eight aphid-infested sites on lands in 
Morrow, Umatilla and Gillam counties. 

OSU's Jack Lattin is looking for 
native predators like beetles, flies, wasps. 
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ants, spiders and true bugs in samples 
taken during the earlier wheat aphid 
surveys. Once predators are identified, 
they may be observed to see which are 
effective predators of aphids. The effects 
of management practices on predator 
levels also is under consideration, Lattin 
explained. 

"A perfect predator would be one that 
catches aphids early in the season before 
the population increases that come with 
warm weather," he said. 

Unfortunately, the aphids were found 
in large numbers on crested wheat grass- 
covered CRP lands. And, as spring 
warmed into summer, they quickly 
multiplied on wheat lands, especially on 
spring wheat and barley. 

"This is a real classic Catch-22 situ- 
ation—if you need to treat with pesti- 
cides, then you may kill wildlife and the 
natural predators that would naturally 
control the aphid," said Dick Jackson, 
survey entomologist with the Oregon 
Department of Agriculture in Hermiston. 

The pesticides used to control the 
aphids are toxic to other types of organ- 
isms besides aphids, including other 
insects, birds and mammals, Jackson 
explained. 

"We recommended to farmers that 
they hold off spraying as long as possible 
to let natural predators control the aphid," 
said Mike Stoltz, a Umatilla County 
Extension agent who works closely with 
wheat growers in the Pendleton area. 
"However, a number of fields, particu- 
larly spring grains, had to be sprayed. 
The fanners were very concerned that the 

BOB ROST 

OSU wheat breeder Warren Kronstad 

infested CRP lands were providing a 
reservoir of the aphids that could infest 
their wheat." 

"Right now, we have no idea what 
will happen with this pest in our region. 
And it will be a few years before we have 
solid data about spray thresholds—how 
long you can go without spraying before 
there are great economic losses," said 
Stoltz. 

The OSU scientists approaching the 
Russian wheat aphid problem from the 
genetic angle—trying to breed new 
varieties of wheat that are resistant or 
tolerant to aphid damage—hope to have 
something ready for growers soon. But 
it's not a quick process. 

"Since developing new lines of wheat 
for growers takes several years, we can't 
sit back and say 'we'll wait to see if this 
pest becomes a real problem,'" said 

Entomologist Jeff Miller looks for Russian wheat aphid predators in a field at OSU's 
Hermiston Agricultural Research and Extension Center. Miller hopes wasps imported 
from Turkey will help control the aphid. 

OSU's Warren Kronstad. "We are going 
to push like mad. Then, if the aphid 
problem becomes severe, we have 
something. If it's not a problem, then 
fine." 

"It's my standard operating procedure 
to find a source of resistant wheat, breed 
it in with locally adapted wheat, and hope 
that agricultural practices or some natural 
predators will help you out," he said. 

Kronstad is crossing Russian wheat 
aphid-resistant South African strains of 
wheat with Oregon-adapted varieties like 
Stephens wheat. 

"The one country that has had major 
problems with this aphid is South 
Africa—and we have been sharing 
resistant material with them for many 
years," he said. 

"This is a real classic 
Catch-22 situation." 

"As soon as we found out that the 
Russian wheat aphid was moving into the 
U.S., we quickly Telexed them and said, 
'Please send us your resistant material.' 

"Now we have already made two 
cycles of crosses of this material into 
locally adapted varieties. And I'm 
looking for other sources of resistance," 
he said. 

Pam Zwer, wheat breeder at OSU's 
Columbia Basin Agricultural Research 
Center in Pendleton, has tested about 500 
genetic lines of wheat from all over the 
world for resistance to the aphid. She 
grows the seedlings, then subjects them, 
in cages, to the aphid. So far Zwer and 
her crew have found three lines resistant 
to aphid damage. 

These three lines will be back-crossed 
into locally adapted wheat for several 
generations. Kronstad and Zwer predict 
they could have a new aphid-resistant 
variety for growers in six to seven years. 

There are many variables. But one 
thing is clear. Researchers are looking at 
the Russian wheat aphid as a long-term 
problem. 

"Even though we aren't positive that 
the aphid will be as bad a problem here as 
it is in the Plains," said Ralph Berry, "we 
need our research program poised to 
forestall outbreaks." 

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

THE 
GREENHOUSE 

EFFECT 
BY TOM GENTLE 

W f   hen hen we asked three OSU scientists to com- 

ment on the impact the greenhouse effect might have on Oregon's 

agriculture, they hesitated to go into specifics. While they bring 

different perspectives to the problem, they all agreed that global 

warming would intensify existing natural resource conflicts. If 

global warming occurs, vast changes will affect our timber, land 

and water. Although there is little certainty about the details of 

these changes, the three researchers emphasized the need for 

public awareness of global climate change and the need for con- 

tinuing research into its potential effects. 

DAVE KING 

Researcher Michael Schlesinger with a computer 
climate simulation. 
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In the 1950s, the Kingston Trio, a popular 
singing group, hit the charts with a 
satirical song about drought, earthquakes 
and other disasters that beset humanity. 
The song ended with the wry lyrics: 
"What nature doesn't do to us will be 
done by our fellow man." 

Although they couldn't have known it 
then, this genial bunch of folkies could 
have been referring to the greenhouse 

"If we wait until we're certain we've 
seen acllmate change," says 
cllmatologlst Michael Schlesinger, "It'll 
be too late to do anything about it." 

effect—the increasing atmospheric 
concentration of carbon dioxide and other 
trace gases caused by human activity, 
primarily the burning of fossil fuels. If 
unchecked, scientists say, the greenhouse 
effect could raise global temperatures and 
alter the world's climate. It is, as Christo- 
pher Flavin of the WorldWatch Institute 
told a Portland audience last winter, "the 
first truly worldwide environmental 
crisis." 

For a natural resource-dominated state 
like Oregon, the situation has staggering 
implications. What will happen to our 
forests? Our agriculture? Our rainy 
marine climate west of the Cascades and 
the dry high desert to the east? The 
answers remain in the realm of specula- 
tion, for while science can outline the 
broad impact of global warming, specific 
outcomes have not yielded to scientific 
scrutiny. 

"There's no contention about the 
greenhouse effect," said Michael Schles- 
inger, an OSU professor of atmospheric 
science whose climate model has gained 
international recognition. "What we don't 
know is how much the average global 
temperature will rise, when it will occur, 
or how various areas of the globe will be 
affected." 

To date, five different climate models 
have been developed 
to explore the 
hypothetical changes 
that could result from 
a doubling of carbon 
dioxide in the 
atmosphere. These 
models use mathe- 
matical equations to 
describe the complex 
interactions of 
various climatic 
quantities and are run 
on supercomputers 
capable of making the 
millions of calcula- 
tions a second 
necessary for such a 
complicated under- 
taking. OSU's Sch- 
lesinger, financed by 
a grant from the Na- 
tional Science Foun- 
dation, created one of 
these models. 

Not surprisingly, the five models reach 
differing, sometimes contradictory, con- 
clusions about the effects of global 
warming. That's because the scientists 
who developed the models employed 
different assumptions about the physical 
processes that create climatic systems. 
The models also differ in what Schlesin- 
ger calls "resolution," that is, the area of 
the earth's surface that the model is 
capable of covering. Schlesinger's model, 
which has the finest horizontal scale, re- 
solves a rectangular area roughly 300 
miles on each side. 

"In my model, Oregon gets at most one 
measurement point inside, California gets 
two, and many states don't get any," Sch- 
lesinger said. "So if you want to deter- 
mine how climate change may affect the 
Coast Range, the Willamette Valley and 
the Cascades, the models aren't going to 
help. They can't operate on that small a 
scale." 

Why not zoom in to a smaller scale? 
Current computer technology simply isn't 
capable, Schlesinger explained. His 
present model requires 300 hours, or 
about two weeks, to run on a Cray 

DAVE KING 

What will happen to 
our forests? 
Our agriculture? 

supercomputer at the National Center for 
Atmospheric Research in Boulder, 
Colorado. Increasing the resolution 
tenfold-down to a box with 30 miles on 
each side-would take about 300,000 
hours! 

Computers will eventually be able to 
make such calculations, Schlesinger 
believes. Until then, a statistical tech- 
nique that compares climate model 
results with actual observations of the 
present climate has greatly improved the 
depiction of climate over smaller areas of 
the earth, he said. 

But even with better techniques, the 
models are open to criticism. "After all, 
they're models. They aren't nature," he 
said. 

And in a sense, what those of us who 
want specifics are really asking of the cli- 
matic models is to eliminate the mystery 
that any consideration of the future 
poses. "We all want some degree of 
certitude about the future," Schlesinger 
observed." But you have to remember 
Dicken's Christmas Carol. After seeing a 
vision of the future, Scrooge asks the 
apparition if these are images of things 
that must he or that might be. If the 
answer is must be, then Scrooge can't 
change anything—the future is fixed. But 
if it's might be, he can change for the 
better." 

If you think the 1988 drought that 
devastated crops in much of the Midwest 
was an early warning of what to expect 
with global warming, then the economic 
outlook for Northwest agriculture could 
be bullish. In 1988, prices for some com- 
modities skyrocketed, especially wheat. 
In its 1988 farm sales estimates, the OSU 
Extension Service noted that Oregon pro- 
ducers reaped record sales in large part 
because crop failure in the Midwest and 
Great Plains reduced supplies and prices 
rose in response to continued strong 
demand. 

However, the 1988 drought could have 
been a temporary blip, a result of normal 
climatic variation. And at any rate, the 
economic implications of global warming 
rest on a number of other considerations, 
according to Rich Adams, an OSU 
professor of agricultural economics. 
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Chief among these are the length of 
growing seasons, the availability of water 
for irrigation, the effect of carbon dioxide 
on crop yields, and the nature of insect 
and disease infestations. 

Adams was one of more than 50 
scientists throughout the United States 
who participated in a Congressionally 
mandated Environmental Protection 
Agency study that examined the potential 
effects of global climate change on the 
United States. 

The EPA study concluded that global 
warming would bring a northward shift in 
growing seasons and crops. Crop acreage, 
according to the study, would decrease in 
the southern regions of the United States 
and increase in the northern Great Lakes 
states, the northern Great Plains and the 
Pacific Northwest. So relative to the rest 
of the United States, Pacific Northwest 
agricultural producers might fare better 
economically under a new climate 
regime. 

Does that mean California growing 
conditions would move into Oregon? 
Well, maybe. 

"If global warming follows the pattern 
predicted by some of the climate models, 
Oregon's climate would be more ame- 
nable to crops now grown in more 
southerly areas," Adams said. "But while 
we can make that kind of general 
observation, we don't know with any cer- 
tainty what growing conditions will occur 
in specific places or what crops might 
make the transition from California to 
Oregon." 

So Oregon farmers shouldn't be 
fantasizing about raising cotton or 
planting almond orchards or becoming 
the vegetable basket of the nation— 
pleasant as such fantasies might be. A 
scenario drawn from the logical implica- 
tions of a northward shift of growing 
seasons and crops and assuming the 
availability of irrigation might show 
California replacing Mexico as the 
provider of winter vegetables and 
vegetable crops moving into the northern 
Sacramento Valley. But how the situation 
actually plays out depends on how much 
and how fast the temperature rises, and 
those variables are still very much subject 
to debate. 

Irrigation is the key to cropping 
patterns in Oregon as well as California, 
Adams said, but the availability of 
sufficient water is open to question. 
While experts say the greenhouse effect 
will increase the global mean precipita- 
tion, the rain has to fall in the right place 
and at the right time to benefit agricul- 

ture. Rain at harvest time wreaks havoc 
with many crops, cutting yields or 
quality. With the snowpack likely to di- 
minish because of higher temperatures, 
late spring and summer runoff would be 
reduced, requiring greater reservoir 
storage capacity or increased use of 
groundwater to meet irrigation needs 
during hotter and presumably drier 
summers. 

"Any optimistic economic scenario for 
Oregon agriculture has to assume a 
favorable outcome of precipitation 

The economic outlook 
for Northwest agricul- 
ture could be bullish. 

patterns and could require considerable 
development of the state's water storage 
and management system," Adams said. 

However, the development and use of 
more water by agriculture would involve 
competition with 
other water users, 
such as municipal 
and industrial uses 
and fisheries, accord- 
ing to Adams. 

Assuming a 
changed climate 
regime did meet 
irrigation needs, the 
combination of 
warmer climate and 
increased carbon 
dioxide levels might 
increase yields for 
many crops. 

On the pessimistic 
side, some climatolo- 
gists believe climate 
change will bring an 
increase in weather 
extremes—for 
instance, frequent 
hot, dry years alter- 
nating with more 
normal years. Such weather introduces a 
greater element of risk for agricultural 
producers and greater volatility in con- 
sumer prices. 

In the more pessimistic case, a rise in 
U.S. commodity prices is likely as a 
result of reduced agricultural output. 
Adams suggested that in that situation, 
the prices farmers receive for their crops 
could double. 

"Although prices wouldn't rise that 
much for consumers-perhaps 35% to 
50%-a price increase is better news for 
farmers than for consumers," Adams 
said, while cautioning that any specula- 
tion about the economic outlook rests on 
assumptions that may not come to pass. 

Adams also cautioned that the EPA 
study looked only at the United States 
and ignored world production. If agricul- 
tural producers in other parts of the world 
benefit from climate change, the pros- 
pects for Oregon could be adversely 
affected. 

"While economic assessments such as 
those done in the EPA study can provide 
a general impression of agriculture's 
ability to adjust to major environmental 
changes, the specific economic implica- 
tions of global warming arise from 
natural and physical science considera- 
tions," Adams said, echoing the need for 
more detailed information about the 
effects of climate change. 

For a 30-year period beginning in the 
1930s, the Pacific Northwest experienced 
a pattern of cold winters followed by 
warm springs. During this time, stripe 

TOM GENTL 

OSU agricultural economist Richard Adams 
studied the potential impact of global climate 
change. He points out that not only changes 
in the state but in other parts of the world 
would affect Oregon agriculture. 

rust, a foliar disease of winter wheat, was 
largely absent from the region's wheat 
fields. In the late 1950s, the seasonal 
weather pattern shifted to warmer winters 
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followed by cooler springs. Stripe rust 
reappeared as a threat to Northwest wheat 
yields. 

For Stella Coakley, whose research 
focuses on the relationship between cli- 
mate and crop diseases, the seasonal 
temperature-stripe rust connection 
suggests that even small fluctuations in 
temperature can have significant effects 
on agricultural crops. 

What climate researchers consider a 
small temperature fluctuation can 
have a big Influence on crop 
diseases, says OSU plant pathologist 
Stella Coakley. 

"Climatologists are not as concerned 
about one or two degree fluctuations in 
average monthly or yearly temperatures, 
but to biological organisms the change 
can be a big one," said Coakley, head of 
OSU's department of botany and plant 
pathology. 

Having said that, however, she is quick 
to point out that she does not want to 
sound like an alarmist. Quite the con- 
trary. There's no need for farmers to lose 
sleep over the greenhouse effect and the 
possibility of global warming, she 
emphasized. 

"Agriculture has more immediate 
problems to address. Water supply, 
erosion, groundwater contamination, 
banning of chemicals. These are short- 
and intermediate-term issues of greater 
concern to farmers than global climate 
change," Coakley said. 

The emphasis now being placed on 
sustainable farming practices in response 
to these more pressing problems may also 
be the key to agricultural survival in any 
long-term change of climate regimes, 
Coakley observed. 

Sustainable agriculture relies on 
practices that conserve soil and water and 
reduce the need for agro-chemicals. The 

use of animal manure 
for fertilizer, disease- 
resistant crop 
varieties, integrated 
pest management, 
minimum tillage, 
grass waterways-all 
are weapons in the 
arsenal of sustainable 
agriculture. 

"Sustainable 
agricultural systems 
are going to be less 
impacted by changes 
in climatic conditions 
because they are 
more diversified," 
Coakley said. 

In addition to 
diversity, cultivation 
of annual crops could 
provide greater 
flexibility in re- 
sponse to extreme 
weather conditions 
that might come with 

global warming. Perennial crops, 
especially long-term ones such as 
orchards with life spans of 20 years or so, 
offer greater risk. 

"If you want to plant an orchard, you 
need to be sure you're going to have an 
adequate supply of clean water for the 
long term. And you don't want to plant a 
perennial that is borderline under current 
conditions. If a perennial optimally needs 
wetter and cooler conditions than we 
have now, it might be a bad risk under 
the present unsettled conditions," 
Coakley said. 

The rate of climate change is a much 
more crucial question for agriculture and 
it's a question on which the experts dif- 
fer. "If it's really rapid, the repercussions 
are likely to be more severe than if it's 
gradual," Coakley said. "It could be so 
gradual that it's not particularly percep- 
tible, except in your perennial crops. If 
you have water and can irrigate, you can 
circumvent the effect far longer." 

The rate of climate change is crucial 
not only to agriculture but to everyone. 
Experts agree that some warming is in- 
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Rousing the public to 
take action is difficult. 

evitable because of the increase in 
greenhouse gases that has already 
occurred. But by reducing the amount of 
carbon dioxide and trace gases pumped 
into the atmosphere, the rate of warming 
can be slowed. 

"Slowing the rate of climatic change 
will buy time—time desperately needed 
to adapt to those climatic changes that 
can no longer be avoided," wrote Irving 
Mintzer of the World Resources Institute 
in a newsletter published by the Univer- 
sity of Illinois Office of International 
Agriculture. 

But rousing the public to take action is 
difficult at best when the effects of global 
warming remain uncertain. It is almost 
impossible when the policies and actions 
needed to curb greenhouse gas emissions 
would drastically affect our use of fossil 
fuels. Four major actions have been pro- 
posed to cut greenhouse gas emissions: 

1. Increase the efficiency of energy 
use. 

2. Curtail the use of fossil fuels and 
replace them where possible with fuels 
that release little or no carbon dioxide 
into the atmosphere. Such energy sources 
include solar, hydroelectric, and wind 
power. This also could entail shifting 
away from generating electricity with 
fossil fuel and perhaps reviving the 
nuclear energy industry. 

3. Slow or halt destruction of tropical 
forests. 

4. Eliminate the use of chlorofluoro- 
carbons. 

In the past, people have been galva- 
nized to action by the certainty of 
disaster—war, polio, starvation. But the 
world has yet to witness the Pearl Harbor 
of global warming. Ironically, any 
effective action to mitigate global 
warming must be taken before there is 
any solid evidence that it is, in fact, a real 
threat. Schlesinger calls it "the mitiga- 
tion-detection dilemma." 

"There's a very long lead time between 
cause and effect (60 years, according to 
Schlesinger's estimate). If we wait until 
we're certain we've seen a climate 
change, it'll be too late to do anything 
about it," he said. 
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PROFILE 

HIS ROOTS 
GO DEEP 

Ken Rykbost finds potatoes 
exciting. 

Fortunately, he has the per- 
fect job. Since May 1987 he has 
been the superintendent of the 
Klamath Agricultural Experi- 
ment Station, where research 
focuses on potatoes, cereals, and 
forages. 

"No two years are ever the 
same with potatoes," said 
Rykbost. "There are diseases, 
pests, varietal differences, and 
responses to different condi- 
tions. They're really interest- 
ing." 

When not perusing the sub- 
tleties of this edible starchy 
tuber, Rykbost has been direct- 
ing a dramatic facelift of the 
Klamath Station, increasing 
interactions with growers, fos- 
tering scientific interchange 
among researchers and keeping 
his eye out for economic oppor- 
tunities for Klamath County. 

During the last two years, 
Rykbost has overseen the major 
renovation of several station 
buildings. The facilities now 
have new wiring, siding and 
roofs, bringing many of the 
facilities up to existing building 
codes. There are new labora- 
tory facilities and a new chemi- 
cal storage facility. 

"We are unique in that we 
are the only station that has land 
and buildings owned by the 
county and significant county 
funding. Klamath County con- 
tributes about 20 percent of our 
operations budget. They saw the 
importance of getting the sta- 
tion back in shape and funded a 
two-year major renovation," 
said Rykbost. 

Rykbost's agricultural roots 
go deep. He was raised in up- 
state New York on a dairy farm. 
At an early age he became con- 
cerned with soil and water con- 
servation. After high school he 
attended  Cornell  University, 

getting a bachelor's degree in 
agricultural engineering and a 
master's degree in agronomy. 

In 1967 he came out to Ore- 
gon to get his Ph.D. at OSU. He 
studied the "ultimate water 
needs" of irrigated crops, then 
got funding from Pacific Power 
and Light for his thesis work, 
researching the effects of 
the use of warm water effluents 
from nuclear power plants to 
boost agricultural productivity 

for private industry. As a crop 
scientist for the largest frozen 
potato company in the world in 
New Brunswick, Canada, he 
worked with 500 potato grow- 
ers. 

"I worked in cultural man- 
agement, to get them to grow 
potatoes that would process 
better," he said. Working with 
private industry was a double- 
edged sword. 

Ken Rykbost 
DAVE KING 

"This was actually soil phys- 
ics," he said. 

In 1973, after finishing his 
doctorate he left Corvallis and 
went back to his home state of 
New York to research the ef- 
fects of fertilizers on ground- 
water at an agricultural experi- 
ment station on Long Island. 

After three years on Long Is- 
land Rykbost tried something 
different—he decided to work 

"There was a lot less red tape 
and paper work in private in- 
dustry than in a state academic 
system," he said. 

"But on the other hand, in 
private industry I was the only 
one who did my kind of work in 
the company. There were no 
peers to bounce my ideas off," 
he explained. 

Rykbost jumped at the op- 
portunity when OSU advertised 

for the new experiment station 
superintendent in 1987. 

"The research side of the job 
description was so close to what 
I was trained for and where my 
interests were," he said. 

"I am enjoying the peer in- 
teraction now that I am at the 
Klamath Experiment Station. 
It's not as scientifically isolated 
as private industry," he said. 

Besides bringing the station 
facilities up to date, he wants to 
improve the station's relation- 
ships with local growers, uni- 
versity researchers and the lo- 
cal economy. 

"We want to become more 
visible and accessible to our 
clients, the growers," he said. 
"And we want to interact more 
with researchers both at OSU 
and the University of California 
system." 

And Rykbost has his nose to 
the winds of local economic 
opportunity. 

"We need 'value added' ca- 
pacity for our local agricultural 
products," he said. 

In other words, he explained, 
his excitement building, if more 
products were processed in 
Klamath County, rather than 
being shipped out in a raw state, 
the local economy would reap 
more revenue. 

"For example, we grow bar- 
ley, vegetables, and beef right 
here," he said. "Why can't we 
malt barley here? And then there 
is great potential for frozen 
french fry production for 25 
million Califonians who live 
right next door, and a growing 
market in the Pacific Rim coun- 
tries. And we see so many cattle 
brought here for summer graz- 
ing, then shipped out. We need 
meat finishing and packing 
operations." 

— Carol Savonen 
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