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Oregon State University's Forest Research Laboratory
is the forestry research arm of the State of Oregon. It was
established by the Oregon legislature in 1941 "to aid in the
economic development of the state, to develop the
maximum yield from the forests, and to obtain the fullest
utilization of the resource."

The Laboratory's research is designed to provide
information that will improve the forest-related decisions
of those who use, own, operate, or are otherwise affected
by management of the forests of the Northwest and the
products and services these forests provide. The Laboratory's
research results are used by manyprivate landowners,
state and federal land-managing agencies, wood-processing
firms, legislators, environmental agencies and interests,
loggers, and others. Thus, Laboratory research affects
virtually all Oregonians because of the importance of forests
to them and to their state's economic health.
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FROM THE
DIRECTOR:
MORE FOR YOUR
RESEARCH DOLLARS
THROUGH
TEAMWORK

Our 1983-85 Biennial Report illustrated our emphasis on
research that contributes to Oregon's people and its forest-based
economywages for employees, incomes for landowners,
products for consumers, benefits for forest users, and revenues
for schools and public services. That Report highlighted research
findings that are helping strengthen world markets for Oregon
products, sustain the ability of our forests to produce these
benefits, and enhance the competitiveness of Oregon's tree
growers and wood manufacturers.

Information to strengthen markets, forest productivity,
and competitiveness while protecting the environment continues
to be the central goal of research at the Forest Research Labora-
tory. Such information is reflected in our 1985-87 publications
(pages 37 to 82), in our 40 to 50 yearly workshops and short
courses (pages 91 to 93), and in the university's educational pro-
grams that bring research results to those who will apply them.

Legislators, advisory committees, and others who provide
support and oversight for the Laboratory's program have helped
us develop this orientation. They like it. But, appropriately, they
also seek assurance of the soundness of current priorities and of
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the efficiency of our research. In these introductory comments, 1
wish to outline how active cooperation sparks our efforts both to
maintain sound priorities and to achieve efficiency in the research
process. The next major section of the Report illustrates such
cooperation (teamwork) by scientists in three of our research
programs.

Cooperation in
Establishing Priorities

5

Because we strive to supply informa-
tion that can improve resource policies and
actions, our ultimate focus must be on re-
source decision-makers and their future deci-
sions"future" because research requires
time. Our research priorities are thus strongly
influenced by the consequences of the
decisions that forest owners, managers, users,
policy-makers, and others will be making, by
the adequacy of information currently avail-
able for making those decisions, and by our
ability to conduct research that will yield
better information.

To provide such insights, Laboratory
leaders and scientists maintain dialogues
with numerous resource decision-makers.
For example, I have been actively involved
with the Oregon Board of Forestry, serve on
several state and federal advisory groups and
private boards, and maintain close contact
with public and private resource leaders. Other
Laboratory staff serve on advisory bodies
and are active in a wide range of forestry,
resource, and other environmental groups.



The most structured of these exchanges takes place be-
tween the Laboratory's leadership and our statutory Advisory
Committee (pages 94 to 95) as we regularly discuss current and
emerging issues, opportunities, and needs for information. Pros-
pects for research to develop such information are identified by
our scientists, and the potential usefulness of the research is
evaluated by these forest policy-makers, users, and managers in
the public and private sectors. In alternate years, the results of
these discussions are summarized and evaluated by the Gover-
nor's office and a legislative ways and means committee.

Cooperation in Achieving
Research Efficiency

Important keys to research efficiency include clear goals,
scientific competence, sound planning and coordination, and
adequate facilities, assistance, and resources. Communication
and cooperation can help achieve all of these. For example, any
resource decision requires many kinds of information. Cooperative
planning by several scientists conducting related studies, and
sometimes by research users, is needed to make sure that re-
search goals are clear, results fit together, and essential research
findings are provided.

Cooperation in conducting research often provides pro-
ductive new insights, innovative methodology, and greater
scientific competence. This is particularly true when cooperation
involves scientists from different disciplines, departments, and
agencies. Such cooperation may also avoid costly duplication of
research effort, thus improving efficiency.

We have also found that involving prospective users in the
planning, conducting, or funding of research means that it is
likely to be implemented promptly, thus increasing the efficiency
of the research-to-application process. The long list of research



cooperators noted on pages 33 to 36 in this Report illustrates our
belief in the value of such cooperation.

Riparian Forestry Research,
An Example of Cooperation

Revisions currently being considered for the management
of federal forests will affect 60 percent of Oregon's forestland
and virtually every Oregonian. Revisions in Oregon's forest prac-
tice regulations may also have significant consequences for
forests everywhere. Many of these revisions focus on forestry
practices near streams and on how they affect water, wildlife, and
timber. Current revisions must be based on earlier findings, but
the inadequacies of some of this information place a high priority
on vigorous riparian (streamside) research.

COPE, short for Coastal Oregon Productivity Enhancement,
is a cooperative research effort designed to respond to these
needs in the next 10 years. Focused on riparian and reforestation
issues in the Coast Range of western Oregon, the research will be
a joint effort of scientists from Oregon State University and the
Pacific Northwest Research Station of the U.S. Forest Service.
During the last 2 years, various types of scientists from these
agencies and several others met with coastal resource managers
to identify their needs for information. These discussions helped
define research priorities.

An Advisory Council established for COPE consists of rep-
resentatives from federal, state, and county governments, local
industry, and citizens' groups interested in management of Coast
Range forests. It provides overall guidance on research priorities,
seeks broad support for this research, and will ensure that re-
search results help guide future decisions affecting regional
resources. First-year (1987) financial support for the program is
being provided by the Forest Service, the Bureau of Land Man-
agement, 2 other federal agencies, 6 state agencies, 8 counties,
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20 forest-owning companies, 2 associations, and 5 equipment
distributors.

In 10 years, we shall have better information for decisions
about riparian forestry. The research will have been conducted
efficientlyand on high-priority topics. The results will be ap-
plied promptly, to the benefit of people in western Oregon and
far beyond. And cooperation will have been a key to successa
key we believe in.

//)&

Carl H. Stoltenberg, Director
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TEAM
RESEARCH

Teamwork is difficult to
achieve, especially in scientific
research, and most especially
when it means crossing internal
boundaries within agencies and
educational institutions. But it
can be done. And it is being done
at the Forest Research Labora-
tory (FRL).

Teamwork at the FRL and
among its cooperators can be
interdisciplinaryfocusing sev-
eral experts from diverse fields
upon one complicated problem
or it can focus several experts
from a single field on such a prob-

lem. Both approaches involve translating one person's thoughts
and actions into terms relevant to someone else.

And team research pays offespecially when the problem
is complex and the research effort is well organized. As FRL
Associate Director George Brown puts it, "You've got to start off
with an overview, with a design that allows you to fit the pieces
from the beginning, rather than hope at the end that the pieces
will fit together by luck."

At the FRL, pieces are being fitted together by research
teams in three major programs: long-term ecological research,
the preservation of wood in service, and the management of
riparian (streamside) zones, which, as Brown notes, "is a compli-
cated problem."
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MANAGING
RIPARIAN ZONES:
Team Research Begins
with Team Planning

11

One of the urgent needs in Oregon's
forests today is for alternative recommenda-
tions on managing riparian zones. But to
formulate valid alternatives, researchers first
must understand how the various com-
ponents of such zonesthe streams, the vege-
tation, the fish, and the wildlifeaffect one
another and how management affects them
all. A solution is to learn how to manage
multiple resources so that all the attention is
not focused on one resource to the detri-
ment of the others. The goal of managing
riparian zones would thus be to strike an
optimum balance among water, timber, and
an i mats.

Diverse resources like these require
an interdisciplinary approach to problem-
solving. Such an approach has been built
into a new program developed at the FRL in
cooperation with the U.S. Forest Service's
Pacific Northwest Research Station in Cor-
vallis. Dubbed COPE for Coastal Oregon
Productivity Enhancement, the new pro-
gram will feature diversely talented teams
of researchers from the Forest Service and
the FRL working on various problems
about land management in the coastal



region. Funding from federal and other sources has been secured,
and the program is underway. Like its predecessor, the FIR or
Forestry Intensified Research program in southwest Oregon,
COPE has two thrustsa fundamental one in which more basic

land-management problems are attacked and an adapt-
ive one in which research findings are applied and
passed along to concerned landmanagers and others.
Again like its predecessor, COPE is expected to run for
10 years.

The first step in formulating the COPE program
involved team planning by resource managers and citi-
zens from coastal communities, the COPE Advisory
Council, and researchers. The process began with a
series of workshops in Astoria, Newport, and North Bend
where landowners and other citizens described their
problems and opportunities in managing and using the
natural resources in coastal forests. From a long list of
issues, they agreed on those of highest priority. Then
the COPE Advisory Council selected the most important
issuemanagement of riparian zones, which make up a
large portion of the coastal region. Given this charge,
teams of scientists, including fisheries biologists, wild-
life specialists, foresters, hydrologists, geomorpholo-
gists, and logging engineers, began to design appropriate
research.

Researchers from the FRL, the Pacific Northwest Research
Station, and the Bureau of Land Management met to plan how to
attack the key problems in riparian management. Drawing on the
issues raised at the workshops and their own experience, they
divided the problem into four interrelated parts: inventory and
ecology of riparian vegetation, influence of riparian vegetation on
fish and wildlife habitat, riparian vegetation on headwalls (the
upper reaches of streams) and its effects on landslides, and costs
and benefits of riparian management. In such a multi-faceted
program, one person may be called on to play several parts.
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"Vt/hat are uie One of the people who will play several parts is
Henry (Hank) Froehlichproject leader for COPE,

giving up, and LVhat forester, soils researcher, hydrologist, member of the
FRL's Department of Forest Engineering. He sees him-

does it cost us?" self as possessing "skills perhaps not represented to a
great degree within the biologic community." These

skills will be enlisted "in looking not only at the effects of timber
harvesting on stream systems but also at how we can improve
harvesting practices to reduce those effects."

Even before COPE began in July 1987, Froehlich and his
co-workers had already learned much about riparian zones,
particularly about the role of woody debris in streams. Back in
1971, "many fisheries biologists thought that woody debris

occurring naturally or from logging was bad for
streamlife and that all should be removed." Froeh-
lich questioned this practice and advocated not only
leaving natural debris undisturbed but also leaving
buffer strips of trees as a future source of large logs
for streams. Today, most aquatic biologists concede
that "woody debris plays an important role in the
formation of pools and riffles"a combination of
which provides good habitat for fish. The question
now becomeswhat is an appropriate amount of
debris? Froehlich believes there can be an excess
from the standpoint of human safety: "During
periodic floods, accumulations of woody debris can
move, threatening bridges, homes, and highways,
blocking culverts." The goal, then, is to "find the
middle ground, a level of debris acceptable to
society and meeting the need for good fish habitat."

Other problems must also be solved if the
middle ground of managed but healthy riparian
zones is to be reached. Among them are the stock-
ing level of trees within the zones, whether to leave
unbroken corridors of vegetation to facilitate ani-
mal movement, and the effect of increased light

13



within buffer strips as a result of cutting the
surrounding vegetation.

Economic evaluation is, Froehlich
maintains, essential to sound land manage-
ment, including that of riparian zones. "We
need to examine carefully the economic
aspect of each componentfrom fish pro-
duction to timber harvest to recreationof
a management strategy, even if we're dealing
with a noneconomic product, so that we can
evaluate what we are giving up and what it
costs us. The decision made in the absence
of accurate economic and biological infor-
mation may not be what society really wants
at all."

Froehlich will bring this outlook to his
COPE projectminimizing landslides on
headwalls ("the uppermost, steepest reaches
of any stream channel as it approaches the
ridgeline"). In the Coast Range, headwalls
represent considerable acreage, much of it
in commercial timber. "It has been assumed
that the harvesting of trees from headwall
areas accelerates shallow landslides and that
the resulting debris can travel down the chan-
nel to the fish-bearing portion of the stream.
Poor road-building practices on headwalls

have long been recognized as a serious cause of accelerated land-
sliding, and much has been done to eliminate such problems.
Retaining trees and brush on steep headwalls is another sug-
gested, yet untested, prescription being considered to promote slope
stability." Froehlich's prime task will be to determine the long-
term effect of timber harvesting on the frequency of landslides on
headwall areas. If existing vegetation on headwalls indeed con-
tributes to slope stability, a second task will be to identify which
headwalls need protection most.

14



Tackling the project along with Froehlich will be two scien-
tists from the Pacific Northwest Research StationFred Swanson,
a geomorphologist who also participates in ecological research
on the H.J. Andrews Experimental Forest, and Jim Sedell, an
aquatic ecologist. This is the same team whose data recently con-
vinced state and federal fisheries agencies to cease removing
large, woody debris from streams.

"ILong-term fisheries Sedell will be working on three COPE proj-
ects. Two of theseinventory of riparian vegeta-

issues are really tion and analysis of fish habitatare designed to
find out "what's there" in riparian zones. Thesilvicultural problems third is the one with Froehlich and Swanson on
minimizing landslides on headwall areas. "One of

the ways we're trying to prevent landslides is to leave a
patch of trees right in the draw, right up at the top near
the ridges. The hope is that their root strength will be
enough to hold everything together so it won't slide
into the stream."

Sedell also sees the need to enhance fish hab-
itat by measures other than minimizing landslides.
Trout and salmon, he explains, like "a messy.looking
streamone where your hook is going to snag a lot."
The object would be to create "a complex channel that
has a lot of edgesboulders or wood, side channels,
a mixture of conifers and hardwoods overhead. Com-
plexitydiversity of habitatmakes a good trout
stream."

Timber harvesting in riparian zones, if not care-
fully done, can eliminate this desirable complexity.
"If you take all the big trees, you remove the source
of large, woody debris, which in the Coast Range and
Cascades is a major source of rearing habitat for
trout and salmon." In the warmer regions of the
southern coast, harvesting that removes shade can raise
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stream temperatures. Higher temperatures are favorable to non-
game instead of game fish. "Most people have gotten the idea
that if temperatures reach a certain threshold, game fish die. The
fact is, we rarely see them dying from this cause, but they do get
disease."

Effecting a cure will necessitate managing timber wisely
(silviculture). "In fact, a lot of the long-term fisheries issues are
really silvicultural problems." If shade, food, and woody debris
are to be provided in streams, "fisheries groups have got to be-
come tree planters, because that's where their long-term future is."

Dave deCalesta, like Hank Froehlich and Jim Sedell,ou can put plays many parts in riparian research. Also a member of a

a d'11 r li I Cfl COPE projecton wildlife habitat and diversity in riparian
.' I Is' -I L zonesdeCalesta and his colleagues, Chuck Meslow and

board feetbut Bob Anthony of the U.S. Fish and Wildlife Service and Bill
McComb of the Department of Forest Science, will examine

songbirds? the needs of mammals, birds, reptiles, and amphibians for
various kinds of habitat in the riparian zones. Obviously,

habitats change as one proceeds along the stream, away from it,
or above it into the tree canopy. One goal of the project is, there-
fore, "to quantify how food and cover vary along gradients paral-
lel and perpendicular to streams in representative watersheds of
the Coast Range." Another goal is to determine how this food and
cover "are related to forest management."

This relation, deCalesta realizes, is not only a biological
but also an economic one. "If we recommend leaving conifers
within the riparian zone because they're important to wildlife,
then the timber industry may realize less income. Unfortunately,
the economic returns from wildlife aren't easily identified. You
can put a dollar value on board feetbut songbirds?"

Managing riparian zones for both timber and wildlife will
involve compromise. For example, perhaps policy-makers will
decide to "manage riparian zones for conifers at a reduced level
while still retaining enough needed habitat to maintain viable
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populations of wildlife." In certain cases,
such compromises might mean that "we
can probably harvest some but not all
trees, thereby giving up part of the eco-
nomic value, and by so doing lose some
but not allspecies from a site, or reduce
the numbers of a given speciesbut not to
where it is endangered."

Some wildlife species are found only
in riparian zones, whereas others pass
through only occasionally. For instance, "if
you look at wildlife in Oregon, about three-
quarters spend all or part of their time in
these zones." One exclusive resident is the
beaver. "This mammal builds its dams and
lodges from trees, and feeds on willow,
alder, and aspen shoots. If you alter stream-
side vegetation so that you no longer have
the needed trees and shoots, then you
won't have the beaver." On the other hand,
"deer and elk use riparian zones as migra-
tion corridors between winter and summer
rangethey get protection from predation
and harrassment, it's cool there, and there's
a source of forage."

deCalesta is particularly enthusias-
tic about the sensitivity of all phases of the
COPE program to the public's wishes. "The
research has been derived from evaluating

the needs of a variety of publics in the Coast Rangethe hunters
and fishermen, recreationists, bi rdwatchers, environmentalists,
tourists, people who cater to tourists, and, of course, timber
growers and buyers. It's really integrative and representative
research. The various groups are interested, they're involved,
they'll support the program."
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LONG-TERM
ECOLOGICAL
RESEARCH:
Understanding
Complex Systems Is a
Job for Team Research

Fifty miles east of Eugene,
in the Blue River Ranger District
of the Willamette National For-
est, lies the 15,800-acre H.J.
Andrews Experimental Forest.
Comprising the entire watershed
of Lookout Creek, the Andrews
contains representative exam-
ples of the plants and animals
found in the mountainous for-
ests and streams of the North-
west. Because of the interdisci-
plinary research underway there,
the National Science Founda-
tion declared the Andrews part
of its (i.S./lnternational Biologi-
cal Program in 1970 and part of
its Long-Term Ecological Re-

search Program in 1980. As a result, more than 70 scientists,
mainly from the FRL and the Pacific Northwest Research Station,
are working at the Andrews on over 100 research projects.

Their overall goal is to discover how coniferous forests
work as ecosystems (communities of plants and animals inter-
acting with one another and their environment). One of their
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immediate goals is to learn how to manipulate these ecosystems
so that productivity of timber is optimized in the short term but
not jeopardized in the long term. Throughout, emphasis is on
relating each part to the whole.

The teamwork that marks most of the FRL's programs is
crucial for ecological research, much of which is interdisciplinary.
As one example, on the Andrews three sets of specialists cooper.
ate in studying streams: aquatic ecologists concentrate on the
stream's plants and animals, hydrologists work on waterfiow, and
plant ecologists scrutinize riparian vegetation. As another exam-
ple, the research on nutrient cycling through coniferous eco-
systems enlists the services of plant ecologists, soil microbiologists,
a geomorphologist, and a soil chemist. Coordinating over 100
research projects, some of which are designed to last over 100
years, requires the ultimate in communication and cooperation.
A research management team, including staff of the Willamette
National Forest, meets monthly to review progress, track data
collection, and plan new experiments.

Ecosystem research, by its very nature, forces scientists to
examine complex processes operating both microscopically and
throughout an entire landscape. Nowhere are these shifting
focuses more important than among the scientists working at the
Andrews on long-term productivity of forest soil.

I1'

ij you don 't iianage Phil Sollins, a soils researcher with the FRL, has
undertaken the difficult task of probing the interrela-

care fully, you may tionships between soil chemistry and soil organisms.
Sollins' work on the H.J. Andrewswork that dates

lose productivity back more than a decadehas always involved a
team effort. Whether studying how nutrients cycle

through forest ecosystems or how the soil organic matter so valu-
able to forest productivity is accumulated or lost, he frequently
talks in terms of "we."

When queried about his major contributions to research,
Sollins insists that most of what he has done is to point out
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phenomena that people already knew about but never paid much
attention to. More specifically, he enumerates "solution chemistry"
(the nutrients carried in soil water), "charge chemistry" (the attrac-
tion and repulsion of positively and negatively charged material in
the soil), "light and heavy fractions" (the different kinds of par-
tially decayed organic matter in the soil), and "soil architecture"

(soil structure). The last, he is quick to add,
is "a tremendously important factor influ-
encing everything from water retention
and movement in the soil to microbial be-
havior to turnover of organic matter to ero-
sion. It's nothing we discovered, but I think
we've helped to make its importance better
appreciated."

A finer understanding enables for-
esters and landowners to manage forest
soils, especially soil organic matter, which
benefits the physical, chemical, and bio-
logical properties of the soil. "If you don't
manage carefully," Sollins warns, "you
may lose productivity or you may not real-
ize the maximum potential productivity,
and there could be a serious impact on
both soil and water quality."

The research teams Sollins has
worked with over the years create an ex-
panded network connecting the FRL not
only with other departments on the OSCJ
campus, but also with other universities
and agencies around the United States and
even with Central America. Sollins points

to the fact that, for instance, the soils at La Selva, Costa Rica, one
of his far-flung research sites, "have something in common with
the soils heretheir charge properties and physical structure are
similar to those in the Coast Range. I think some of the lessons
we learn down there will be applicable up here."
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Doing effective research "requires different people help-
ing. A biologist or geomorphologist or soil chemist can take the
same data and show one another how to interpret it differently. In
addition, they'll show one another different techniques, tune one
another into different questions. That's one of the reasons we've
been so successful at gaining fundingbecause we operate as
a team."

Sollins' work on soil chemistry is closely coordinated with
Dave Perry's research on soil microorganisms and tree growth.
Perry, an ecologist with the FRL, has the difficult task of deter-
mining how mycorrhizae (associations between beneficial fungi
and tree roots) promote seedling establishment and tree health
and, in turn, how harvesting and site preparation affect these
associations.

One of Perry's more far-reaching findings at the"Vt/e 're continually Andrews concerns "limiting" nutrientsthose without

pulling in larger and which a tree or other plant cannot thrive. In the past,
forest researchers believed nitroaen to be the limitina

larger pieces of nutrient in Oregon forests. But Perry has found that
"trees are also limited by other elements in the system,

the big sys tern in particular calcium and magnesium." And he suspects
that whether calcium and other nutrients are limiting

depends on the geology of the underlying bedrock. Sounding
much like a geologist, he asserts that "the chemistry of the bed-
rock, which goes back to the particular way it was laid down and
the amount of weathering it's undergone, is very likely to be play-
ing an important role in how responsive our forests are to nitro-
gen. Eventually, we may learn enough to look at the landscape
and prescribe the proper array of fertilizers to add."

Like many researchers in the Northwest, Perry is con-
cerned with reforestation of difficult sites. Much of his work on
this subject has been done in southern Oregon, but it may well
apply to the Andrews and other areas. In some stands that have
been clearcut and then left unforested for several years, "the
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mycorrhizae and perhaps other organisms
that supply certain resources to the trees
begin to drop out, and it gets more and
more difficult to grow trees." One possible
solution is to allow "the woody shrubs and
hardwood trees that sprout after clearcut-
ting and burning to stabilize the mycorrhi-
zae and hold them in the system while the
coniferous trees recover." Another solu-
tion, which recently proved effective on a
large clearcut in southwest Oregon where
attempts at regeneration had repeatedly
failed, is to add forest soil to the planting
hole when a seedling is set out, to "inocu-
late" it with mycorrhizae. After the first
year on the clearcut, "seedling survival
doubled and growth quadrupled. And by
the end of the second year, survival of the
mycorrhizal seedlings was still high and
the nonmycorrhizal seedlings were dead."

Perry perceives that land managers
are beginning to heed his and other re-
searchers' findings. "Up through the early
'80's it wasn't obvious that many people
were listening, but about 3 or 4 years ago
a lot of interest developed. Landowners
now get high marks from me for attempts
to understand ecosystems and to design
their management so that it lies lightly on
the land."

Research findings that result in
management recommendations often require a long and intense
gestation. They also frequently require a community of effort:
"For the directions we're headed on the Andrews, we're continu-
ally reaching out and pulling in larger and larger pieces of the 'big
system.' To do so, we have to pull in more people who understand
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the details of those pieces, and out of their dialog (or multilog) we
begin to get new viewpoints of the way the system works."

I Iwe need to understand Fred Swanson, a geomorphologist head-
quartered at the Pacific Northwest Re-

ho iv nature has rrianaged search Station, takes a different perspective
from his colleagues Phil Sollins and Dave,,this unstable landscape Perry. He spends much of his time on the
Andrews studying "how various pieces of

the landscape interact with one another." That inter-
action of landforms and streams is often impelled by
what Swanson calls "disturbances"forest fires, land-
slides, and even volcanic eruptions. What he finds
noteworthy about the mountains of the Northwest, for
instance, is the "steep, irregular landscape that strongly
influences the movement of water, soil, sediment,
and insects and fire. We need to understand how na-
ture has managed this unstable landscape as a point
of reference for interpreting the effects of the land
management we're imposing."

As an example of how natural events can be
linked with land management, Swanson notes that
"nature has formed forest and stream ecosystems with
many attributes we like. If we want to maintain or im-
prove some of those characteristics, we need to know
how nature produced them in the first place." In his
attempts to understand both how ecosystems came to
be and how they should be managed, Swanson is "in-
creasingly interested in issues at the landscape level."
Indeed, many land-management questions today can
only be dealt with on a broad geographic scale.

The management strategies developed on the
Andrews are being applied elsewhere. Although the
lag between development of a practice and its imple-
mentation can easily be 10 years, Swanson observes
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that "because we're working each day
with management people on an experi-
mental forest, information is communi-
cated quickly, and there've been substantial
changes in forestry practices as a result."
Examples include landslide inventories
and new policies affecting streamside
areas. The Forest Service estimates it
saves between $150,000 and $250,000 an-
nually on the Blue River Ranger District
by reducing its yarding of decaying logs
and woody debris, which were once re-
moved for future utilization but are now
known to be an ecologically important
source of nutrients, water, and wildlife

habitat. As these applications demonstrate, the payoff of carefully
planned and coordinated ecological research is a more complete
understanding of ways to improve the health and productivity of
Oregon's forests.
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PRESERVING
WOOD:
Applied Research
Benefits from the
Team Approach

Wood is treated with preservatives
to protect it and thereby increase its serv-
iceability. And as the serviceability of
Northwest wood species increases, so
does their competitiveness with species
from other areas and with other building
materials.

It was to enhance this competitive-
ness that the Center for Wood Utilization
Research was established at the FRL in
1985one of three such Centers at univer-
sities throughout the country. Composed
of scientists from the Departments of For-
est Products and Forest Engineering, the
program focuses on the manufacturing
and processing of wood products, struc-
tural engineering, wood chemistry, wood

protection and preservation, wood-based composites, harvesting
and transportation, and economic evaluation.

Wood preservationwhich deals with treating wood be-
fore and after use begins on land and on the waterfrontis the
biggest area of research at the Center. The team of FRL scientists
working in this area includes laboratory and field technicians,
wood pathologists, and specialists in wood preservation. All share
a common interest in prolonging the life of wood after it has been
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made into products. The team has organized its research into
several closely integrated projects coordinated by leader Jeff
Morrell, a wood pathologist.

"in IvioStty, we 're preserving Morrell focuses on "preserving wood
from fungi, insects, and marine borers," the

wood from people chief enemies of wood in service. His methods
of deterrence include applying chemical for-who don 't knou. how mulations and installing wood members in the

' proper configurations. Two of the bigger prob-
to design Wit/i it lems that occupy Morrell and his colleagues

are improving the performance of wood in
marine environments and improving the performance of western
wood species.

The problem with western species is that they are refrac-
torythey resist treatment with chemicals. One reason is that
"they have a lot more heartwood than other species, and heart-
wood is difficult to treat." To help solve the problem, Morrell has
enlisted the services of Satish Kumar, a wood preservationist
from India who is visiting the FRL for a year. Kumar's mission is to

"find out how to improve treat-
ability of western woods and thus
their usefulness in many parts of
the world."
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One strategy for this pur-
pose is incising"poking holes
in the lumber"because "most
western species have to be in-
cised to be treated." Incising,
Morrell explains, "expands the
cross-sectional area of the wood
member, and fluids flow more
easily through the cross section
than through the side." Accord-
ingly, he and counterparts at
the U.S. Forest Products Labo-



ratory in Madison, Wisconsin, will develop methods of predic-
ting how incising affects both the flow of fluids and the strength of
wood members. "A lot of western lumber is being used for struc-
tural timbers, but right now there are no design specifications for
that kind of wood. We think that should be corrected."

Another time-consuming activity for Morrell and his team
is the search for chemicals new as wood preservatives and fumi-
gants. "New chemicals are becoming crucially important because
the current croppentachlorophenol, creosote, the arsenicals
are restricted in various ways by the Environmental Protection
Agency. There's a strong possibility that penta will be banned or
further restricted. So we're trying to find new chemicals to replace
the old ones." One promising possibility for fumigants is crystal-

line solids. "We've found we can con-
trol when they release, how quickly
they break down, and even what prod-
ucts are released. And that increases
our options."

The application of wood preserv-
atives and fumigants, and the neces-
sary research that precedes it, produce
large savings each year. One North-
west utility company estimates it saves
$20 million annually in the cost of new
poles by applying fumigants to its
poles already in service. All the utility
companies in Oregon, collectively,
save more than $50 million annually
in such costs. The U.S. Navy saves a
staggering amount$1 billion per

yearby pressure-treating the timbers of its waterfront structures
and by applying preservatives and fumigants to them.

Because of his work, Morrell is frequently asked for advice
about wood use. To those considering erecting a wood structure,
he answers, "Keep the wood as dry as possible by designing the
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structure properlyallow adequate roof overhang, keep untreated
wood out of direct ground contact. Only if architects and builders
design wood structures so that moisture problems are minimized
will this versatile material achieve its full potential. Mostly, we're
preserving wood from people who don't know how to design with
it." To those erecting wood piers, he replies, "Use pressure-
treated woodthat's the main problem on the coast: everybody
uses untreated wood because it costs 50 percent less." And to
owners of existing wood structures and piers, Morrell recommends
"routine maintenance," and, on the coast, "putting a cap on a
piling so water doesn't get into the top."

Another group that has sought Morrell's advice is the
Railway Tie Association. Because railroads average "about 3,200
ties per mile, you're talking about 800 million ties in the United
States. So if we could just add 5 years' service life to a railroad tie
by fumigating it, our railroads could save $96 million a year." A
colleague of Morrell's, Don Miller, keeps track of how ties of
various wood species resist wear and decay.

"Ifyou stand on a
railroad track and

count ties at twenty-
five bucks apiece,

you wouldn't have to

Miller, a laconic New Englander who abhors
waste in the marketplace as much as in the home, is
interested in "making use of some of the so-called
less desirable or secondary wood species." For
example, he and his predecessors have been exam-
ining the durability of crossties of these species for
30 years. And with satisfaction he points out that
"The railroads are buying more hemlock ties than
they used to. Northwestern mills would like to get
more into the tie market, particularly in times when
there's a slump with lumber."

you (JUUtU 1eLtIe Another potential use for secondary species,
according to Miller, is as roofing shingles and

shakes. Traditionally, cedar has been used for these, but the do-
mestic supply of cedar has dwindled markedly. So "what the
shingle industry wants to use is hemlock, even though it will need
preservative treatment and there's a possibility that it will warp
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and curl too much on the roof." Accord-
ingly, Miller, who began tests on hemlock
shakes 7 years ago, is conducting further
tests on them in cooperation with the U.S.
Forest Products Laboratory.

Still another instance of waste he
wants to eliminate is that caused by sap.
stainfungi that discolor the surface of
green lumber. If high grades of green lum-
ber exported by western mills were to be-
come sapstained and drop by one grade,
annual loss would be about $117,400,000.
Loss of overseas markets because of
stained lumber would make this figure

much higher. What Miller is seeking are safer alterna-
tives to pentachlorophenol, the traditional chemical
control that may eventually be banned in this country.
Even as it stands now, "some foreign countries won't
accept imported lumber that's been dipped in penta."
But without some sort of fungicide, lumber closely
stacked in a ship's holdand usually traveling through
humid climatesoften becomes sapstained. "And
some countries are notoriously fussy about stain."

Miller wants to find a formulation "as effective
on wood as penta but less hazardous to use." The
woods involved in these tests include Douglas-fir,
hem-fir (hemlock mixed with true fir), and pine. "In the
case of pines, we're working mostly with sugar pine
because it's considered the most susceptible to stain-
ingit's a tough test for a chemical."

Most of the wood being exported, Miller points
out, is of high quality. For this reason, the economic
stakes involved in finding a control for sapstain are
high. "Exportersour millsare at a great disadvan-
tage when they've got a shipment of lumber sitting on
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a dock overseasrejected because of stain. They could lose their
shirts."

Miller and Morrell work cooperatively on the sapstain proj.
ect. Explains Miller, "Morrell does accelerated tests on the chemi-
cals in the lab, I do field tests with lumber, then our results are put
together." And Miller sometimes consults a third member of this
team, wood pathologist Ted Scheffer, who brings over 50 years'
research experience to bear on this and other wood-preservation
problems.

Team member Ted Scheffer came to the'1'i

I tie rrtore complex FRL after a full career at the U.S. Forest Products

the problem, the more Laboratory at Madison, Wisconsin. One of his on-
going tasks at the FRL has been to search for "newneed there is to preservatives that might replace pentachlorophenol
and creosote and be less toxic." Another, morebring in other people basic task is a carryover from his work at,,who can contribute sonto determine "the oxygen requirements of
wood-rotting fungi." Still another"and one of

the main things that I've done here over the years"is to develop
bioassays. Bioassays are simple tests of the relative strength of a
chemical substance and are conducted with a living organism.
Wood pathologists like Scheffer use bioassays to estimate the
amount and effectiveness of preservatives in wood.

Scheffer and team leader Jeff Morrell jointly developed the
Aspergi/lus bioassay (named for a mold fungus found on wood and
other substances). "We take samples of treated wood, place them
with the test fungus, and estimate the amount of preservative by
the effect the wood has on the fungus growth." Recently, Scheffer
and Morrell cooperated with the National Wood Window and Door
Association in assessing the Aspergillus test on millwork. "We
asked them to send us some commercially treated window
frames, and they did. The bioassay did everything we hoped for,
and we concluded that the Association could use it for monitoring
treatments imposed by its member mills. Next year we're hoping
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to get the test endorsed by the American Society for Testing and
Materials."

Scheffer has also devised the closed-tube test for the
presence of fumigants in wood"it works beautifully with certain
formulations." In looking for new preservatives, he uses the soil
block test. In this test, treated wood blocks are introduced into
the presence of decay fungi incubated on soil and their weight
loss is compared with that of untreated controls.

From the vantage point of a long career-33 years at the
Madison laboratory, 18 years at the FRLScheffer sees three
major challenges ahead in research on wood preservation. The
first is "to get better penetration of preservatives into refractory
woodsthose that resist penetration." The second is to take a
look at "water-borne preservatives to protect millwork such as
windows and doors. Ideally, homeowners themselves might use
these formulations to protect their wood items." The third is to

apply fumigants to poles before
they go into service. "Treat the
pole in the conventional way by
pressure and then put the fumi-
gant in at the treating plant. It's

r what you'd call precautionary
maintenance

With his eye very much on
the future, Scheffer affirms that
"there are bright young people
coming up in wood-preservation
research. And there's been great- - : improvement in techniques for

- .. chemical analysis of treated
wood." Progress in this field,
Scheffer believes, will depend on
its researchers working together.

"The whole area of wood protection is complex. And the more
complex the problem, the more need there is to bring in other
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people who can contribute." It is through the coordinated efforts
of all research contributors that this FRL team is increasing the
serviceabilityand thus the competitivenessof Northwest wood
species.

Thus, as FRL Director Stoltenberg has noted, cooperation
and team research pay off in increased efficiency of the research-
to-application process. Involving interested persons from outside
the university in the planning and coordination of research pro-
grams is a way of life at the FRL. And so is the deployment of di-
versely skilled scientists to work on a complicated problem or set
of problems. Indeed, such teamwork has become the Labora-
tory's normal manner of conducting business. That manner is
designed to stretch research dollars to their fullestdollars that
provide information vital to Oregon's economy.
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OUR
COOPERATORS

Research at the Forest Research Lab-
oratory is supported by numerous contribu-
tions from individuals, organizations, and
government agencies. These contributions
range from providing land, materials, labor,
and financial support to assisting in planning
and technical reviews. We gratefully acknowl-
edge the valuable contributions during 1985-
1987 of:

Abbot Laboratories
A.D.S. Incorporated
Agrotek Incorporated
Akzo Chemie America Company
American Cyanamid Company
American Hoechst Corporation
American Institute of Timber Construction
Arbokem Incorporated
Associated Oregon Loggers
Associated Pulp and Paper Manufacturers
Association of American Railroads
Association of British Columbia

Professional Foresters
Beecham Home Improvement Products

Incorporated
Bell, John L.
Bohemia Incorporated
Boise Cascade Corporation
Bonneville Power Administration
British Columbia Ministry of Forests
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Buckman Laboratories Incorporated
Burrill Lumber Company
C and D Lumber Company
Canadian Forestry Service
Caterpillar Tractor Company
Cavenham Forest Industries Incorporated
Central Lincoln People's Utility District
CH2M-Hill Corporation
Champion International Corporation
Chapman Chemical Company
Chemco Incorporated
Colorado State University
Consumers Power Incorporated
Contact Lumber Company
Curry County
D.R. Johnson Lumber Company
Diamond International Incorporated
Double Dee Lumber Company
Douglas County
Dow Chemical, USA
Duke University
DuPont de Nemours and Company, E.l.
Empire State Electric Energy

Research Corporation
Evanite Hardboard Incorporated
Florida, State of
FMC Corporation
Forest Engineering Incorporated
Frank Lumber Company



Fruit Growers Supply Company
Georgia-Pacific Corporation
Gregory Forest Products Incorporated
Herbert Lumber Company
Howard-Cooper Corporation
Industrial Forestry Association
International Paper Company
International Reforestation Suppliers
International Woodworkers of America
ITT Rayonier Incorporated
Jackson County
Janssen Pharmaceutica
Jasper Wood Treating Incorporated
John Deere
Josephine County
Kaiser, Henry
Klamath Studs Incorporated
Kogap Manufacturing Company
Koller Seilbahnen
Koppers Company Incorporated
Ladder Management Services
Lamb-Weston Incorporated
Lava Nursery Incorporated
Lone Rock Timber Company
Longview Fibre Corporation
Louisiana-Pacific Corporation
Maag Agrochemicals Incorporated
MacMillan Bloedel Limited
Management Planning
Martin Marietta Energy Systems

Incorporated
McCrae, Kenneth
McDonald Industries Oregon Incorporated
McFarland and Company
Mead Corporation
Medford Corporation
Melamine Chemicals Incorporated
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Menasha Corporation
Miami Corporation
Monsanto Company
Mooney Chemicals Incorporated
More Logs Incorporated
Mosser and Associates
National Forest Products Association
National Recreation and Park Association
National Science Foundation
National Starch and Chemical

Foundation Incorporated
Neptune Microfloc Incorporated
New York Botanical Garden, The
North Pacific International Incorporated
Northwest Hardwood Association
Northwest Mycological Consultants
Nuodex Incorporated
Oregon

State Department of Economic
Development

State Department of Energy
State Department of Fish and Wildlife
State Department of Forestry
State Department of Land and

Conservation
State Department of Transportation
State Department of Water Resources
State Executive Department
State University

Agricultural and Resource Economics
Department

Agricultural Chemistry Department
Botany and Plant Pathology

Department
Chemical Engineering Department
Civil Engineering Department
College of Oceanography



Computer Center
Crop Science Department
Entomology Department
Extension Service
Fisheries and Wildlife Department
Foundation
General Research Fund
Horticulture Department
Radiation Center
Sea Grant Program
Soil Science Department
Statistics Department
Water Resources Research Institute

State Wildlife Commission
Oregon Coastal Zone Management

Association Incorporated
Oregon Forest Industries Council
Pacific Northwest Bell
Pacific Power and Light Company
Papé Bros. Incorporated
PB! Gordon Incorporated
Permawood International Corporation
Phero Tech Incorporated
Plywood Research Foundation
Portland General Electric
Potlatch Corporation
P.P.G. Industries Incorporated
Publishers Paper Company
Reichhold Chemicals Incorporated
Resources for the Future
Rex Timber Incorporated
Rittenhouse-Zeman and Associates
Robert Dollar Company
Rosboro Lumber Company
Roseburg Lumber Company
Roseburg Resources Company
Ross Corporation

35

Rough and Ready Lumber Company
Scott Paper Company
SFW Plywood Company
Simpson Timber Company
Skiena Forestry Consultants
Southern Pacific Transportation Company
Spalding and Son Incorporated
St. Regis Paper Company
Starker Forests Incorporated
Stump, David
Superior Lumber Company
Timber Products Company
Timber Products Inspection Incorporated
Timber Services Company
Times Mirror Land and Timber Company
Union County Soil and Water Conservation
U.S. Army Corps of Engineers
U.S. Department of Agriculture

Cooperative Research Grants Program
El Hadi Support
Forest Service

Forest Products Laboratory
National Forest System
North Central Forest Experiment

Station
Northeastern Forest Experiment

Station
Pacific Northwest Research Station
Pacific Southwest Forest and Range

Experiment Station
Rocky Mountain Forest and Range

Experiment Station
Southern Forest Experiment Station

Mclntire-Stennis Program
Office of International Cooperation

and Development
U.S. Department of Commerce



U.S. Department of the Interior
Bureau of Land Management
Bureau of Mines
Fish and Wildlife Service
National Park Service

U.S. Environmental Protection Agency
U.S. National Aeronautics and

Space Administration
U.S. Naval Construction Battalion Center
U.S. Public Health Service
University of British Columbia
University of California
University of Washington
Washington State Department of

Natural Resources
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Washington State University
Webco Lumber Company
Western Hardwood Association
Western Kraft Company
Western Washington University
Western Wood Preservers Institute
Western Wood Products Association
Weyerhaeuser Company
Willamette Industries Incorporated
Willamina Lumber Company
Winrock International Institute of

Agricultural Development
Yakima Tribal Council



FORESTRY
PUBLICATIONS

Research results find application in many areas as scien-
tists at the Forest Research Laboratory and their cooperators
publish their findings. Publications issued between July 1, 1985
and June 30, 1987 are grouped here according to six program
areas:

Page
Forest regeneration 38
Forest ecology, culture, and productivity 47
Integrated protection of forests and watersheds 58
Evaluation of forest uses, practices, and policies 66
Efficiencies in wood and energy use 73
Product and structure performance 77

Forestry-related publications resulting from other Oregon
State University research begin on page 86. The lists include
publications sponsored by the Forest Research Laboratory, those
funded by grants from public and private agencies or other depart-
ments of the University, and those representing unsponsored
research.

SOURCE FOR REPRINTS
The appropriate source for reprints is given in

parentheses at the end of the citations if they are
available from the Forest Research Laboratory or
other divisions of Oregon State University. Where
no University source exists, reprints may be requested
directly from the journal, publisher, or agency
stated in the citation.

37



FOREST
REGENERATION
Brodie, J.D., and J.D. Walstad. 1987. Douglas-fir

growth and yield response to vegetation manage-
ment. P. 27 3-294 in Forest Vegetation Manage-
ment for Conifer Production. J.D. Waistad and
P.J. Kuch, eds. John Wiley & Sons, New York.
For professional foresters and vegetation managers. The
general pattern of Douglas-fir growth and stand devel-
opment, based on several decades of research in west-
ern Oregon and Washington, is discussed. Case studies
illustrate the response of young Douglas-fir stands to
various degrees and types of competing vegetation.

Childs, S.W., H.R. Holbo, and E.L. Miller. 1985.
Shadecard and shelterwood modification of the
soil temperature environment. Soil Science Soci-
ety of America Journal 49:1018-1023. (For. Res.
Lab.)
For silviculturists. Shelterwoods are more effective for
environmental modification over long periods such as
hot, dry summers, while shadecards are more useful for
controlling temperatures of shallow soils and heat
stresses of a few days' duration. Conclusions may be
limited to rocky soils with high heat capacity similar to
those studied.

Cleary, B.D., B.R. Kelpsas, and D.R. DeYoe. 1986.
Five steps to successful regeneration planning.
Forest Research Laboratory, Oregon State Uni-
versity. Special Publication 1 (revision). 32 p.
For forest managers, silviculturists, and regeneration
specialists. Planning for successful reforestation by plant-
ing is difficult because many variables must be inte-
grated to produce a plan that is biologically sound yet
economically reasonable. This publication presents a
method in which planning information is organized step
by step and then used as the basis for choosing among
possible alternatives.
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Cole, E.C., and M. Newton. 1986. Nutrient,
moisture, and light relations in 5-year-old
Douglas-fir plantations under variable competi-
tion. Canadian Journal of Forest Research 16:
727-732. (For. Res. Lab.)
For forest and soil scientists, field foresters, and vegeta-
tion management specialists. Competition for soil nu-
trients, moisture, and light was examined in plantations
of young coastal Douglas-fir growing at different densi-
ties, alone or with either of two competitors, grass or
red alder. Regardless of competitor type, high density
resulted in increased demands on resources and re-
duced growth per tree, suggesting that excess stocking
may be the strongest type of competition apart from
overhead shade.

Cole, E.C., and M. Newton. 1987. Fifth-year
responses of Douglas-fir to crowding and non-
coniferous competition. Canadian Journal of
Forest Research 17:181-186. (For. Res. Lab.)
For foresters, forest managers, and regeneration spe-
cialists. Growth responses from crowding and interspe.
cific competition were examined in 5-year-old planta-
tions of Douglas-fir spaced 17 to 123 m apart, alone
or with either grass or red alder. Low stocking with
control of competing vegetation will produce larger trees
faster than will other management alternatives.

Cole, E.C., M. Newton, and D.E. White. 1986. Re-
sponse of northwestern hardwoods, shrubs, and
Douglas-fir to Arsenal® and Escort®. P. 93-101
in Proceedings, 39th Meeting, Western Society
of Weed Science, San Diego, California.
For vegetation managers, foresters, silviculturists, and
representatives of agricultural chemical companies. Effi-
cacy of imazapyr (Arsenal®) and metsulfuron methyl
(Escort®) on various trees and shrubs was evaluated in



coastal stands. Both herbicides harm Douglas.fir.
lmazapyr is very effective on bigleaf maple and red
alder; metsulfuron methyl is effective on salmonberry,
blackberry, and red elderberry, but not on red alder.

Cole, E.C., M. Newton, and D.E. White. 1987.
Evaluation of herbicides for early season conifer
release. P. 119-128 in Proceedings, 40th Meet-
ing Western Society of Weed Science, Boise,
Idaho.
For vegetation managers and silviculturists. Tests of
several herbicides on three sites in Oregon indicate that
herbicide treatment early in the season can control shrubs
with minimal damage to conifers. Shrub species as well
as rate and timing of herbicide application should be
carefully considered.

Darbyshire, R.L. 1985. Impacts of nursery pro-
cessing on the survival and growth of 2 + 0 Doug-
las-fir seedlings. P. 33-37 in Proceedings,
Western Forest Nursery Council-Intermountain
Nurseryman's Association. USDA Forest Service,
Intermountain Research Station, Ogden, Utah.
General Technical Report INT-185.
For nursery personnel and regeneration foresters. Seed-
ling growth and survival for 3 years after outplanting
are evaluated in terms of temperatures and plant mois-
ture stresses associated with three types of nursery
processing.

Darbyshire, R.L. 1986. Herbicides for conifers:
what's new. P. 68.70 in Proceedings: Inter-
mountain Nurseryman's Association Meeting.
USDA Forest Service, Rocky Mountain Forest
and Range Experiment Station, Fort Collins,
Colorado. General Technical Report RM. 125.
For regeneration specialists and nursery managers. Poast
and Fusilade, herbicides that kill grass before it emerges,
are currently registered for use on conifers and are
discussed here. Included is information on split applica-
tions, applications with low carrier volumes, and a new
publication on backpack sprayers.

DeYoe, D.R. 1986. Guidelines for handling seeds
and seedlings to ensure vigorous stock. Forest
Research Laboratory, Oregon State University.
Special Publication 13. 24 p.
For foresters, technicians, nursery personnel, and cone!
seed processing personnel. Guidelines are provided for
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optimizing quality control during the reforestation
process. The guidelines are grouped sequentially by
activity and can be used as convenient checklists by
workers and supervisors. The importance of minimizing
stresses to seeds and seedlings is emphasized.

DeYoe, D., l-LR. Holbo, and K. Waddell. 1986.
Seedling protection from heat stress between lift-
ing and planting. Western Journal of Applied For-
estry 1:124-126. (For. Res. Lab.)
For foresters, nursery personnel, and technicians. This
study evaluated materials currently being used by grow-
ers and foresters to protect seedlings packed in Kraft®
paper bags from overheating. The Mylar® tarp (white
outer surface and silver inner surface) has been shown
to provide excellent protection for seedlings during all
phases of handling.

Frenzen, P.M., and J.F. Franklin. 1985. Establish-
ment of conifers from seed on tephra deposited
by the 1980 eruptions of Mount St. Helens,
Washington. American Midland Naturalist
1 14(1):84-97.
For plant scientists and forest ecologists. Results from
experimental seeding trials for six coniferous species on
Mount St. Helens ash are discussed.

Gordon, J.C., and M.L. Duryea. 1985. Increasing
forest productivity and value through improved
regeneration practices. P. 131-145 in Forest
Potentials. Productivity and Value. Volume 4.
Weyerhaeuser Science Symposium, Centralia,
Washington.
For forest scientists. Improving current regeneration
practices through (1) sowing date control, (2) improved
seedbed spacing, (3) nursery fertilization, (4) lean tillage,
and (5) careful planting can shorten the time to critical
plantation size by 2 or 3 years. These practices can also
improve subsequent stand performance and remove the
need for precommercial thinning.

Helgerson, 0.1. 1985. Survival and growth of
planted Douglas-fir (Pseudotsuga menztesii
(Mirb.) Franco) and ponderosa pine (Pinus pond-
erosa Dougl. ex Laws.) on a hot, dry site in south-
west Oregon. Tree Planters' Notes 36(4):3-6.
(For. Res. Lab.)
For silviculturists, regeneration researchers, and for-
esters. This study compared survival and growth of



Douglas-fir and ponderosa pine I + 0 plug and 2 + 0
bareroot seedlings on a low-elevation, low-rainfall site.
After two growing seasons, survival of the bareroots was
significantly greater than that of the plugs. Stress test-
ing ranked all four stock types as excellent.

l-Ielgerson, 0.1., and J.D. Bunker. 1985. Alter-
nate types of artificial shade increase survival of
Douglas-fir (Pseudotsuga menziesii (Mirb.)
Franco) seedlings in clearcuts. Tree Planters'
Notes 36(4):7-12. (For. Res. Lab.)
For silviculturists, regeneration researchers, and
foresters. Survival of Douglas-fir seedlings on two south-
facing sites, as compared to that of unshaded seedlings,
was increased by three artificial shading devices: shade-
cards to the south and to the east of the seedlings, and
Styrofoam cups inverted around seedling bases. Shade-
cards to the south increased survival most, but the cups
were more cost-effective on the basis of the value of
surviving seedlings.

Hobbs, S.D., and P.W. Owston. 1985. Plant com-
petition associated with Douglas-fir shelterwood
management in southwest Oregon. P. 17-21 in
Proceedings of a Workshop on the Shelterwood
Management System. J.W. Mann and S.D. Tesch,
eds. Forest Research Laboratory, Oregon State
University. (Proceedings available at $6.00 from
Forestry Business Office, College of Forestry,
Oregon State University.)
For silviculturists, regeneration researchers, and
foresters. Shelterwood management is prescribed for a
wide range of Douglas-fir sites in southwest Oregon, but
it does not provide underplanted seedlings with compe-
tition-free environments and may slow seedling develop-
ment on some sites. The importance of minimizing com-
petition in shelterwood systems in the first 2 to 4 years
after underplanting is discussed.

Hobbs, S.D., S.G. Stafford, and R.L. Slagle. 1987.
Undercutting conifer seedlings: effect on mor-
phology and field performance on droughty sites.
Canadian Journal of Forest Research 17:40-46.
(For. Res. Lab.)
For nursery managers, reforestation foresters, and
researchers. Bareroot 2-0 Douglas-fir and ponderosa pine
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seedlings were subjected to five undercutting treatments
so that morphological characteristics at lifting and field
performance 4 years after planting could be evaluated.
Results suggest that morphological differences at lifting
did not affect field performance.

Hobbs, S.D., and K.A. Wearstler, Jr. 1985. Ef-
fects of cutting sclerophyll brush on sprout devel-
opment and Douglas-fir growth. Forest Ecology
and Management 13:69-8 1. (For. Res. Lab.)
For reforestation and vegetation management research-
ers and foresters. The effects of removing sclerophyll
brush in an area dominated by canyon. live oak and
greenleaf manzanita with scattered Douglas-fir were
studied. Relative growth rates of Douglas-fir saplings
increased temporarily in areas where brush was totally
and partially removed, but they were not significantly
different from growth rates in untreated control areas 3
years after treatment. Because brush recovers rapidly
by sprouting, slashing to release long-suppressed
Douglas-fir on similar sites is not recommended.

Hung, L.-L.L., and R. Molina. 1986. Temperature
and time in storage influence the efficacy of se-
lected isolates of fungi in commercially produced
ectomycorrhizal inoculum. Forest Science
32:534-545.
For regeneration specialists and mycologists. Eight iso-
lates of three ectomycorrhizal fungi were tested for ef-
fect of inoculum storage on mycorrhiza formation with
Douglas-fir. Factors tested were inoculation rate (from
1:256 to 1:4), storage temperature (2°C and 21°C), and
storage time (up to 1 year).

Hung, L.-L.L., and R. Molina. 1986. Use of the
ectomycorrhizal fungus Laccaria Iaccata in
forestry. Ill. Effects of commercially produced
inoculum on container-grown Douglas-fir and
ponderosa pine seedlings. Canadian Journal of
Forest Research 16:802-806.
For regeneration specialists and mycologists. Inocula-
tion of container-grown Douglas-fir and ponderosa pine
seedlings with vegetative inoculum of Laccaria Iaccata
yielded ectomycorrhizae in a research greenhouse
experiment. Inoculation at an "optimal" rate resulted in
quality seedlings and abundant ectomycorrhiza forma-
tion at each nursery.



I-lung, L.-L.L., and J.M. Trappe. 1987. Ectomycor-
rhizal inoculation of Douglas-fir transplanted con-
tainer seedlings with commercially produced
inoculum. New Forests 1:141-152.
For nursery managers and regeneration specialists. Two
out of three commercially produced fungal inoculates
caused abundant mycorrhiza formation on Douglas-fir
container seedlings. When seedlings were transplanted
to bareroot nursery beds, the two successful fungi per-
sisted and formed new mycorrhizae.

Kaya, Z., K.K. Ching, and S.G. Stafford. 1985. A
statistical analysis of karyotypes of European
black pine (Pinus nigra Arnold) from different
sources. Silvae Genetica 34(4-5):148-156. (For.
Res. Lab.)
For forest scientists. A comparative, intraspecific analy-
sis of karyotypes was performed on 2-week-old seed-
lings of European black pine by examining the men-
stemic cells of root tips. In contrast to earlier studies,
the authors found substantial intraspecific variation in
chromosome morphology; this variation may have been
caused by more intensive sampling at the intraspecific
level.

King, S.P., and S.R. Radosevich. 1985. Herbicide
tolerance in relation to growth and stress in
conifers. Weed Science 33:47 2-478. (For. Res.
Lab.)
For vegetation management specialists and foresters.
The relationship between application of three herbicides
and the growth response and physiological activity of
Jeffrey pine, sugar pine, red fir, white fir, and Doug las-
fir was investigated. While the criteria for timing herbi-
cide applications depended on species and herbicide,
the best indicators were cessation of growth and exist-
ence of water stress.

Lanini, W.T., and S.R. Radosevich. 1986. Response
of three conifer species to site preparation and
shrub control. Forest Science 32(1):61-77. (For.
Res. Lab.)
For foresters, forest scientists, ecologists, and weed
scientists. This 5-year study examined the responses of
ponderosa pine, sugar pine, and white fir to three meth-
ods of site preparation in combination with three levels
of shrub suppression. Conifer survival was affected by
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method of site preparation; conifer growth was influ-
enced most by shrub canopy volume. Water stress was
the major limitation to conifer growth.

Malavasi, M. de M., T.M. Ching, and D.P. Lavender.
1986. Stratifying, partially redrying, and storing
Douglas-fir seeds: biochemical responses.
Annales des Sciences Forestières 43(1):35-48.
(For. Res. Lab.)
For regeneration specialists, tree-seed physiologists, and
biochemists. Douglas-fir seeds and seedlings were ana-
lyzed biochemically in order to learn how seed stratifi-
cation, redrying, and storage interact to produce vigor-
ous seedlings. Stratified, redried seeds produced the
most vigorous seedlings, but the benefit of stratification
and redrying was not preserved in stored seeds.

Malavasi, M. de M., S.G. Stafford, and D.P.
Lavender. 1985. Stratifying, partially redrying,
and storing Douglas-fir seeds: effects on growth
and physiology during germination. Annales des
Sciences Forestières 42(4):37 1-384. (For. Res.
Lab.)
For forest scientists, botanists, and nursery managers.
The complex interactions among stratification, redrying,
and storage and their impacts on seed vigor and
resultant seedling growth were investigated. Results
suggest that redrying seeds to a range of 25 to 35
percent moisture content directly before sowing will
promote vigorous seedlings or allow expression of
stratification benefits.

Mann, J.W. 1985. Logging techniques to minimize
regeneration damage during overwood removal.
p. 49-58 in Proceedings of a Workshop on the
Shelterwood Management System. J.W. Mann
and S.D. Tesch, eds. Forest Research Laboratory,
Oregon State University. (Proceedings available
at $6.00 from Forestry Business Office, College
of Forestry, Oregon State University.)
For forest engineers and loggers. This paper identifies
logging techniques that can help reduce regeneration
mortality during overwood removal with tractor and
skyline systems. The key to the success of the system,
however, is the training and supervision of the people
who do the harvesting.



Margolis, H.A., and R.H. Waring. 1986. Carbon
and nitrogen allocation patterns of Douglas-fir
seedlings fertilized with nitrogen in autumn.
I. Overwinter metabolism. Canadian Journal of
Forest Research 16:897-902. (For. Res. Lab.)
For forest scientists. Douglas-fir seedlings at a western
Oregon nursery were fertilized in October with ammo-
nium nitrate and harvested for biochemical analyses.
Measurements of free amino acid, total nitrogen, sugar,
and starch concentrations I month after fertilization,
during winter, and just before budbreak are reported.

Margolis, H.A., and R.H. Waring. 1986. Carbon
and nitrogen allocation patterns of Douglas-fir
seedlings fertilized with nitrogen in autumn.
11. Field performance. Canadian Journal of For-
est Research 16:903-909. (For. Res. Lab.)
For forest scientists. October-fertilized and unfertilized
2-0 Douglas-fir seedlings were outplanted the following
February, and their subsequent growth responses were
assessed under moisture-stressed and unstressed con-
ditions. Although free amino acid and total nitrogen
concentrations were higher in fertilized than in unferti-
lized seedlings at the time of planting, they became
equal by the end of one growing season.

Marshall, J.D. 1986. Drought and shade interact
to cause fine-root mortality in Douglas-fir seed-
lings. Plant and Soil9l:51-60.
For physiologists and ecologists. Douglas-fir seedlings
were studied to determine whether shading increased
drought-induced root mortality and, if so, whether this
was caused by reduced levels of carbohydrate reserves
or by increased susceptibility to desiccation. The root's
ability to continue to respire was the primary physiologi-
cal control of fine-root mortality. Drought only indi-
rectly affected this ability by inhibiting carbohydrate
deposition and by allowing soil temperatures to rise.

McCreary, D.D. 1984. Using a pressure chamber
to detect damage to seedlings accidentally fro-
zen during cold storage. P. 58-60 in The Chal-
lenge of Producing Native Plants for the Inter-
mountain Area. Proceedings, lntermountain
Nurseryman's Association 1983 Conference.
USDA Forest Service, lntermountain Forest and
Range Experiment Station, Ogden, Utah. Gen-
eral Technical Report INT- 168.
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For nursery managers and regeneration foresters. A
study was conducted to determine if a pressure-chamber
device could be used to detect the extent of injury to
accidentally frozen, potted seedlings. The results indi-
cated that the change in plant moisture stress during
the first week after freezing is a reliable measure for
predicting seedling survival.

Neale, D.B. 1985. Genetic implications of shelter-
wood regeneration of Douglas-fir in southwest
Oregon. Forest Science 31 (4):995- 1005. (For.
Res. Lab.)
For regeneration specialists and forest geneticists.
Shelterwood harvesting and regeneration of two Douglas-
fir stands did not significantly affect the genetic struc-
ture of the natural reproduction of these stands. However,
many site-specific parameters should be considered be-
fore the suitability of shelterwoods for long-term man-
agement of the Douglas-fir gene pool in southwest
Oregon can be completely assessed.

Neale, D.B., and W.T. Adams. 1985. Allozyme and
mating-system variation in balsam fir (Abtes
ba!samea) across a continuous elevational
transect. Canadian Journal of Botany 63:2448-
2453. (For. Res. Lab.)
For forest biologists and geneticists. Genetic structure
and the mating system of a continuous balsam fir popu-
lation spanning a 610-rn elevational gradient on Mt.
Moosilauke, New Hampshire, were investigated by
assaying eight polymorphic isozyme loci. Allele frequen-
cies were not significantly different among populations,
but some large differences in the outcrossing rate were
detected.

Neale, D.B., and W.T. Adams. 1985. The mating
system in natural and shelterwood stands of
Douglas-fir. Theoretical and Applied Genetics
71:201-207. (For. Res. Lab.)
For forest geneticists and regeneration foresters. Mat-
ing systems in two pairs of old-growth uncut and adja-
cent shelterwood stands of Douglas-fir were compared
by estimating the proportions of viable progenies due to
outcrossing with both single-locus and multilocus tech-
niques. Outcrossing was high(> 0.90) in both stands, and
low parent.tree density did not affect stand outcrossing
rates.



Newton, M., E.C. Cole, and D.E. White. 1986. What
influences control of coastal deciduous brush with
glyphosate? p. 86-92 in Proceedings, 39th Meet-
ing Western Society of Weed Science, San Diego,
California.
For foresters and representatives of agricultural chemi-
cal companies. Glyphosate treatments differing by
dosage, application date, dilution volume, and addition
of surfactant had variable effects on bigleaf maple, red
alder, salmonberry, and red elderberry. A prescription
for mixed species should consider priorities for each
species and focus on the most critical.

Newton, M., D.S. Preest, and D.E. White. 1987.
Effect of relieving moisture stress with extended
weed control in Douglas-fir. P. 129-130 in Pro-
ceedings, 40th Meeting Western Society of Weed
Science, Boise, Idaho.
For vegetation managers and silviculturists. Growth of
Douglas.fir seedlings was increased during the first
5 years by controlling grasses and forbs the first 3 years
after planting. First-year weeding had the greatest
effect on seedling growth of any single year, even though
moisture levels were adequate for survival in all
treatments.

Newton, M., and J.D. Walstad. 1985. Vegetation
problems and solutionsNorthwest. P. 313-314
in Challenges in Food Production. Proceedings,
38th Annual Meeting, Southern Weed Science
Society.
For regeneration foresters. Vegetation management prac-
tices of Northwest conifer forests are reviewed. Applied
effectively, these practices result in increased growth
and survival of young conifers and permit management
strategies that maximize dollar return.

Omi, S.K. 1986. Soil compaction: effects on seed-
ling growth. P. 12-23 in Proceedings, Inter-
mountain Nurseryman's Association Meeting.
USDA Forest Service, Rocky Mountain Forest
and Range Experiment Station, Fort Collins,
Colorado. General Technical Report RM-125.
For nursery managers and regeneration specialists. Al-
though soil compaction in agricultural fields has been
extensively studied, little information has been pub-
lished regarding the problem of compaction in forest

nursery soils. This report reviews studies of the effects
of compaction on soil and seedling growth.

Omi, S.K., and W.T. Adams. 1986. Variation in
seed set and proportions of outcrossed progeny
with clones, crown position, and top pruning in a
Douglas-fir seed orchard. Canadian Journal of
Forest Research 16:502-507. (For. Res. Lab.)
For forest geneticists and seed-orchard managers. The
effects of clonal variability, crown position of cones,
and top pruning on the proportions of viable outcrossed
progeny and filled seeds were investigated in a Douglas.
fir seed orchard. The proportion of progeny that re-
sulted from selfing was small. Top pruning did not have
a strong or consistent effect on the proportion of viable
selfed progeny and had only a minor effect on seed set.

Omi, S.K., G.T. Howe, and M.L. Duryea. 1986.
First-year field performance of Douglas-fir seed-
lings in relation to nursery characteristics.
P. 29-34 in Proceedings, Combined Western For-
est Nursery Council and Intermountain Nursery
Association Meeting. USDA Forest Service,
Rocky Mountain Forest and Range Experiment
Station, Fort Collins, Colorado. General Techni-
cal Report RM-137.
For regeneration researchers and nursery managers.
Individual nursery characteristics of Douglas-fir seed-
lings from six nurseries and nine seed sources were not
significantly related to first-year field survival. However,
a combination of phenological, morphological, and physi-
ological characteristics yielded the best predictions of
field performance.

Owston, P.W., W.G. Thies, and W. Fender. 1986.
Field performance of Douglas-fir seedlings after
treatment with fungicides. Canadian Journal of
Forest Research 16:1369-1371.
For nursery managers and silviculturists. Douglas-fir
seedlings grown in containers with pasteurized or non-
pasteurized potting mixture and treated with fungicides
or left untreated were outplanted in the Cascade Range
of western Oregon. Seedling performance was related
to nursery-applied treatments that showed no visible
effects on the seedlings before they left the nursery.
This relation suggests that quality-control procedures
should include field testing of seedlings produced ac-
cording to new nursery practices.



Radosevich, S.R. 1985. Ecological principles of
plant competition. P. 293-304 in Challenges in
Food Production. Proceedings, 38th Annual
Meeting, Southern Weed Science Society.
For regeneration foresters and researchers. This paper
describes design and environmental parameters impor-
tant to plant competition studies. Additive, substitutive,
and systematic designs are discussed as well as two
replacement experiments involving (1) ponderosa pine
and greenleaf manzanita and (2) Douglas-fir and red
alder.

Ross, D.W., W. Scott, R.L. Heninger, and J.D.
Walstad. 1986. Effects of site preparation on
ponderosa pine (Pinus ponderosa), associated
vegetation, and soil properties in south central
Oregon. Canadian Journal of Forest Research
16:612-618. (For. Res. Lab.)
For foresters and forest researchers. Six site prepara-
tion treatmentslogging only (control), ripping, brush
blading, disking, chemical spraying, and chemical
spraying followed by diskingwere compared for ef-
fects on conifers, nonconiferous vegetation, and changes
in soil properties. The results indicate that weed control
can significantly increase survival and growth of planted
pines in southcentral Oregon.

Ross, D.W., and J.D. Walstad. 1986. Vegetative
competition, site preparation, and pine per-
formance: a literature review with reference to
southcentral Oregon. Forest Research Laboratory,
Oregon State University. Research Bulletin 58.
21 p.
For foresters, forest scientists, and vegetation manage-
ment specialists. This report focuses on the effects of
site-preparation treatments on the performance of
planted pines. Methods to control undesirable vegeta-
tion during plantation establishment are discussed
in relation to expected silvicultural benefits and
possible adverse effects of treatments on long-term site
productivity.

Roush, M.L., and S.R. Radosevich. 1985. Relation-
ships between growth and competitiveness of four
annual weeds. Journal of Applied Ecology
22:895-905.
For ecologists and scientists. This study of competitive
relationships among four species of annual weeds, investi-
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gated under field conditions by replacement series
experiments, demonstrates a strong relationship between
growth and relative competitive ability. Knowledge of
the aggressiveness of weed species in relation to each
other and to that of a crop can result in optimal weed-
control practices.

Schowalter, T.D. 1986. Ecological strategies of
forest insects: the need for community-level ap-
proach to reforestation. New Forests 1:57-66.
For forest regeneration specialists and ecologists. Both
population growth and impact of forest insects depend
on host variables subject to silvicultural manipulation,
especially during the reforestation period. Forest man-
agement strategies need to address underlying causes
of insect population outbreaks and to anticipate re-
sponses of non-target insect species so that forest re-
sources will be protected in the long term.

Shainsky, L.J., and S.R. Radosevich. 1986. Growth
and water relations of Pinus ponderosa seed-
lings in competitive regimes with Arctostaphylos
patula seedlings. Journal of Applied Ecology
23:957-966.
For regeneration specialists and community ecologists.
Ponderosa pine seedlings were planted in hand-thinned
plots of manzanita seedlings in a modified replacement
series with five tree-to-shrub proportions. Competitive
performance in mixture and monoculture was assessed
from relative growth rates and relative yields that were
calculated from estimates of canopy volume.

St. Clair, J.B., J. Kleinschmit, and J. Svolba. 1985.
Juvenility and serial propagation of Norway spruce
clones (Picea abies Karst.). Silvae Genetica
34:42-48.
For plant physiologists, forest regeneration specialists,
and forest geneticists. Serial vegetative propagation by
rooting cuttings at 3-year intervals for up to five cycles
appears to have considerably slowed, and perhaps
arrested, maturation processes in Norway spruce.

Tappeiner, J.C., II, P.M. McDonald, and T.F.
Hughes. 1986. Survival of tanoak (Lithocarpus
densiflorus) and Pacific madrone (A rbut us
menziesii) seedlings in forests of southeastern
Oregon. New Forests 1:43-55.



For forest ecologists and silviculturists. Tanoak and Pa-
cific madrone seedling establishment was studied to
determine rates of germination, survival, and growth in
conifer-hardwood forests. Ways to suppress establish-
ment of these species were identified.

Tappeiner, J.C., II, R.J. Pabst, and M. Cloughesy.
1987. Stem treatments to control tanoak
sprouting. Western Journal of Applied Forestry
2:41-45. (For. Res. Lab.)
For silviculturists, regeneration foresters, and foresters.
This study evaluated tanoak sprouting after cut surface,
stem frill, and basal spray applications with 2,4-D,
triclopyr, and picloram + 2,4-D. Cut surface or frill injec-
tion from fall through early spring is likely to be most
effective in controlling sprouting.

Tesch, S.D. 1985. Planning for shelterwood man-
agement in southwest Oregon. P. 35-39 in Pro-
ceedings of a Workshop on the Shelterwood
Management System. J.W. Mann and S.D. Tesch,
eds. Forest Research Laboratory, Oregon State
University. (Proceedings available at $6.00 from
Forestry Business Office, College of Forestry,
Oregon State University.)
For forest managers and regeneration specialists. This
paper reviews important factors for successful regenera-
tion of stands by shelterwood management and stresses
the need for interdisciplinary planning. Leave-tree mark-
ing and logging damage resulting from removing
seedling-sized overwood are discussed.

Tesch, S.D., and S.D. Hobbs. 1986. Effects of
resprouting brush on Douglas-fir seedlings in
southwest Oregon. P. 121 in Proceedings, Weed
Control for Forest Productivity in the Interior
West Symposium. Cooperative Extension, Wash-
ington State University, Pullman, Washington.
For regeneration specialists and silviculturists. Two years
after planting Douglas-fir seedlings among four levels
of sprouting sclerophyll brush, seedling survival remained
near 90 percent for all treatments. However, seedling
growth was much greater without than with competition
from sprouts.

Tesch, S.D., and S.D. Hobbs. 1986. Sprouting
brush is tough competition for planted Douglas-
fir seedlings in southwest Oregon. P. 8 1-84 in
Proceedings, 7th Annual Forest Vegetation Man-
agement Conference, Redding, California.
For regeneration specialists and silviculturists. Three-
year results of a study examining competition between
canyon live oak and greenleaf manzanita sprouts and
Douglas-fir seedlings on a harsh, rocky site clearly show
how complete vegetation control enhances seedling root
and shoot growth. When aboveg round competition was
removed but brush root systems remained, seedlings
were substantially smaller.

Tesch, S.D., D.H. Lysne, J.W. Mann, and 0.1.
Helgerson. 1986. Damage to regeneration dur-
ing shelterwood overstory removal on steep
terrain: a case study. Forest Research Laboratory,
Oregon State University. Research Note 79. 8 p.
For silviculturists and logging engineers. In this study of
damage to Douglas-fir and ponderosa pine seedlings
during shelterwood overstory removal, seedlings between
40 and 100 m tall survived felling and cable yarding
best. Harvest planning to minimize both corridor width
and number of corridors converging to a single landing
reduces damage to seedlings.

Tesch, S.D., D.H. Lysne, J.W. Mann, and 0.T.
Helgerson. 1986. Mortality of regeneration dur-
ing skyline logging of a shelterwood overstory.
Journal of Forestry 84(6):49-50. (For. Res. Lab.)
For silviculturists and logging engineers. This study
identified seedling characteristics and logging factors
that affect seedling survival when uphill skyline logging
is used for overwood removal. Seedlings 60 to 100 m
tall survive better than smaller or larger seedlings,
and a logging plan that minimizes corridor width and
number of corridors converging to a single landing
protects seedlings best.

Tesch, S.D., J.W. Mann, and M.S. Crawford. 1985.
Regeneration recovery from logging damage.
P. 89-93 in Proceedings of a Workshop on the
Shelterwood Management System. J.W. Mann
and S.D. Tesch, eds. Forest Research Laboratory,
Oregon State University. (Proceedings available
at $6.00 from Forestry Business Office, College
of Forestry, Oregon State University.)



For regeneration specialists and forest managers. Case-
study results show that substantial recovery of Douglas-
fir seedlings damaged during overwood removal is
possible. Three years after logging, 65 percent of the
damaged seedlings were classified as crop trees. Seed-
lings less than 40 m tall recovered poorly and suffered
the greatest amount of mortality.

lung, C.-H., J. Batdorff, and D.R. DeYoe. 1986.
Survival and growth of Douglas-fir seedlings with
spot-spraying, mulching, and root-dipping. West-
ern Journal of Applied Forestry 1:108-111. (For.
Res. Lab.)
For forestry professionals and scientists. Paper mulch-
ing and spot-spraying with glyphosate were combined
with root-dipping with Terra Sorb® and applied to
Douglas-fir seedlings on a harsh site. Survival of seed-
lings treated with mulch or glyphosate was significantly
higher than that of untreated seedlings after three grow-
ing seasons; seedling height growth did not differ among
treatments. Root-dipping did not influence survival or
growth.

lung, C.-H., L. Wisniewski, and D.R. DeYoe. 1986.
Effects of prolonged cold storage on phenology
and performance of Douglas-fir and noble fir 2 + 0
seedlings from high-elevation sources. Canadian
Journal of Forest Research 16:471-475.
For reforestation specialists. Survival, phenology, and
growth performance of 2+0 Douglas-fir and noble fir
seedlings lifted in November and cold stored for 7 months
were compared with those of stock lifted in March and
stored for 3 months. The results suggest that seedlings
originating from seed sources at high elevations can be
lifted in fall and cold stored without adverse effects on
performance.

Vance, N.C. 1985. Light reduction and moisture
stress: effects on containerized western larch
seedlings. P. 126-128 in Proceedings, Western
Forest Nursery Council-lntermountain Nursery-
man's Association Combined Meeting. USDA For-
est Service, lntermountain Research Station,
Ogden, Utah. General Technical Report INI-185.
For nursery personnel. The morphological and physio-
logical responses of 10-week-old western larch seed-
lings to applications of three shade and three moisture-
stress treatments in late summer are described.
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Vance, N.C., and S.W. Running. 1985. Summer
climatic influences on Pinus ponderosa planted
on mined lands in eastern Montana. Reclamation
and Revegetation Research 4:129-143. (For. Res.
Lab.)
For forest-tree physiologists, reclamation researchers,
and plant-stress physiologists. Four years of data on
plant moisture stress of pines used in revegetating strip-
mined soils are presented and discussed.

White, D.E., I. Harrington, and 1. Hughes. 1986.
Effects of herbs and brush on growth of young
conifers. P. 4 1-45 in Forest Pest Management in
Southwest Oregon, Proceedings of a Workshop.
Forest Research Laboratory, Oregon State Uni-
versity. (FIR Program, Medford, Oregon.)
For regeneration foresters and forest ecologists. This
paper reports second-year interim results of three stud-
ies of long-term growth of Douglas-fir in competition
with different levels of tanoak, Pacific madrone, or
whiteleaf manzanita. Significant reductions in height
and stem diameter of Douglas-fir are related to species,
density of competitor, and site.

White, D.E., M. Newton, and E.C. Cole. 1986. En-
hanced herbaceous weed control in conifers with
combinations of nitrazine fertilizer formulations
and hexazinone. P. 102-106 in Proceedings, 39th
Meeting Western Society of Weed Science, San
Diego, California.
For reforestation foresters and soil specialists. Douglas-
fir and noble fir plantings treated with "weed and feed"
mixtures of nitrogen and hexazinone grew most rapidly
when the nitrogen source was melamine/urea. This for-
mulation seemed to enhance hexazinone activity.

White, T.L. 1987. Drought tolerance of southwest-
ern Oregon Douglas-fir. Forest Science 33:283-
293. (For. Res. Lab.)
For forest scientists. Seedlings from two open-pollinated
families of Douglas-fir from each of 35 seed sources in
southwestern Oregon were tested for their ability to
survive simulated drought in growth room, greenhouse,
and cold frame. Implications for seed transfer and for
breeding for drought-tolerant genotypes are discussed.



FOREST
ECOLOGY,
CULTURE, AND
PRODUCTIVITY
Alaback, P.B. 1985. A comparison of old-growth

and second-growth western hemlock-Sitka
spruce forests in southeast Alaska. P. 219-226
in Fish and Wildlife Relationships in Old-growth
Forests, Proceedings of a Symposium, Juneau,
Alaska. American Institute of Fishery Research
Biologists, Morehead City, North Carolina.
For ecologists, wildlife biologists, and forest land man-
agers. Second-growth forests in southeast Alaska differ
from old growth in both overstory structure and under-
story productivity. The most salient features were
determined from a discriminant analysis on stands 30
to 600 years old. A definition of old growth for south-
east Alaska is also presented.

Alaback, P.B. 1986. Biomass regression equations
for understory plants in coastal Alaska: effects
of species and sampling design on estimates.
Northwest Science 60:90-103.
For ecologists and botanists. Biomass prediction equa-
tions were developed for 9 species of shrubs and trees
and 16 species of herbs and bryophytes from 24 coastal
sampling sites in southeastern Alaska. Stem diameter
was the best predictor of shrub biomass; for most herbs,
percentage of ground cover was the best predictor.

Alaback, P.B., and R.C. Sidle. 1986. Biomass,
structure, and nutrients of riparian vegetation on
a small watershed on Chichagof Island, south-
east Alaska. P. 135-165 in Watershed Research
Perspectives. Smithsonian Institution Press,
Washington, D.C.
For forest ecologists, plant ecologists, and fisheries
biologists. Baseline information on riparian ecosystems
was developed by studying a first-order stream in south-
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east Alaska. The effects of this region's unique climate
and geology on riparian vegetation were compared with
the effects of such factors on riparian vegetation in
other, more intensively studied regions.

Avery, R.B. 1986. Pendulum-swing balloon logging:
developing and applying a static lift prediction
model. Forest Products Journal 36(3):17-22.
(For. Res. Lab.)
For forest managers and engineers. This paper outlines
the advantages of balloon logging over conventional
cable yarding, describes the operating cycle of the
pendulum-swing system and current balloon yarding
methods, and provides an overview of a static lift predic-
tion model. Evaluation in a hypothetical setting indi-
cated that static lift is dramatically affected by cable
weight, balloon elevation, and pendulum line length.

Binkley, D., and P. Reid. 1985. Long-term increase
of nitrogen availability from fertilization of
Douglas-fir. Canadian Journal of Forest Research
15:723-724.
For forest managers and biologists. This study attempted
to explain why one stand of Douglas-fir responded for
over 15 years to nitrogen (N) fertilization when most
stands respond for less than 7. Sustained increase in
soil N availability was responsible for increased stand
leaf area and stem growth per unit of leaf area, but why
N availability remained elevated for so long is unknown.

Burrows, J.O., E.D. Olsen, and L.D. Kellogg. 1986.
Swinging and processing whole trees in a Douglas-
fir thinning. Transactions of the ASAE 29(1):
31-33. (For. Res. Lab.)
For foresters and loggers. Procedures, crew size, and
machines suitable for swinging and processing whole-
tree Douglas-firs during cable thinning were evaluated
in a time and productivity study. Results showed that
delimbing and bucking can be accomplished faster at
roadside than at the stump and that swinging logs is
more efficient with a rubber-tired cable skidder than
with a hydraulic knuckleboom loader.

Chan, S.S., R.W. McCreight, J.D. Walstad, and
l.A. Spies. 1986. Evaluating forest vegetative
cover with computerized analysis of fisheye
photographs. Forest Science 32:1085-1091.
(For. Res. Lab.)



For forest scientists, research foresters, technical for-
esters, ecologists, arborists, and horticulturists. A
versatile, computerized system for expediting analysis
of fisheye photos of forest and shrub canopy conditions
was developed and refined. Such a system is a practical
tool for assessing and documenting forest vegetative
cover and its implications for the radiation environment
of understory plants.

Childs, S. 1985. Soil and microclimate considera-
tions. P. 9-13 in Proceedings of a Workshop on
the Shelterwood Management System. J.W. Mann
and S.D. Tesch, eds. Forest Research Laboratory,
Oregon State University. (Proceedings available
at $6.00 from Forestry Business Office, College
of Forestry, Oregon State University.)
For silviculturists, soil scientists, and land managers.
Current knowledge about shelterwood effects on below-
canopy radiation, soil arid air temperatures, and soil
water use is reviewed.

Conard, S.G., A.E. Jaramillo, K. Cromack, Jr., and
S. Rose, compilers. 1985. The role of the genus
Ceanothus in western forest ecosystems. USDA
Forest Service, Pacific Northwest Forest and
Range Experiment Station, Portland, Oregon.
General Technical Report PNW-182. 72 p.
For forest scientists and managers. This report, devel-
oped from a 1982 Ceanothus workshop at Oregon State
University, summarizes available information concern-
ing the biology and ecology of Ceanothus species in
western forest ecosystems; describes and critiques
methods, results, and conclusions of past research; dis-
cusses current investigations; identifies research needs;
and includes an extensive bibliography and a list of
workshop participants.

Durall, D.M., and D. Parkinson. 1987. Mineraliza-
tion potential in surface minespoils of the labile
and recalcitrant fractions of C-labelled timothy
(Phleum pratense) litter. Soil Biology & Bio-
chemistry 19(1):43-48. (For. Res. Lab.)
For microbiologists, ecologists, soil scientists, and strip-
mine managers. An in vitro method that measures
the microbial decomposition of the labile fraction of
C-labelled timothy litter separately from that of the re-
calcitrant fraction was developed. The effect of mining
and reclamation on the mineralization potential in soil

of the labile and recalcitrant fractions of timothy leaf
litter was studied.

Emmingham, W.H. 1985. Prescribing shelterwoods
in the Cascade and Siskiyou Mountains of Oregon:
considering topography, density and species.
P. 103-112 in Proceedings of a Workshop on the
Shelterwood Management System. J.W. Mann
and S.D. Tesch, eds. Forest Research Laboratory,
Oregon State University. (Proceedings available
at $6.00 from Forestry Business Office, College
of Forestry, Oregon State University.)
For silviculturists, regeneration researchers, and for-
esters. Shelterwoods modify environmental extremes
and allow silviculturists to regenerate a preferred spe-
cies immediately in an expanded area. Topography,
overstory density, and ecological characteristics of the
species desired for regeneration are all variables that
must be considered for successful application of the
technique. Shelterwoods should be used when reduced
regeneration cost and shorter rotation time justify added
logging cost.

Emmingham, W.l-l., and N.E. Elwood. 1983.
Thinningan important timber management tool.
Oregon State University Extension Service. Pa-
cific Northwest Extension 184. 6 p.

Emmingham, W.H., and D. Green. 1984. Thinning
systems for western Oregon Douglas-fir stands.
Oregon State University Extension Service. Ex-
tension Circular 1132. 6 p.
For private, nonindustrial timber landowners of the Pa-
cific Northwest. These two Extension publications ex
plain in lay terms various forest-management practices.
Each publication focuses on a different management
practice or problem.

Emmingham, B., and D. 1-lanley. 1986. Alternative
thinning regimes used by private, nonindustrial
landowners. P. 327-334 in Douglas-fir: Stand
Management for the Future. College of Forest
Resources, University of Washington, Seattle,
Washington. Institute of Forest Resources Con-
tribution No. 55.
For private landowners. Three innovative approaches to
the thinning of young Douglas-fir stands by private,
nonindustrial landowners are discussed. Management



strategies for fuelwood and minor forest products also
offer opportunities to accomplish silvicultural objectives
in young Douglas-fir stands.

Entry, J.A., N.M. Stark, and H. Loewenstein. 1986.
Effect of timber harvesting on microbial biomass
fluxes in a northern Rocky Mountain forest soil.
Canadian Journal of Forest Research 16:1076-
1081. (For. Res. Lab.)
For soil ecologists. Microbial biomass and relative bac-
terial and fungal percentages were measured in organic
forest soil subjected to four harvesting treatments: clear-
cut and residue left, clearcut and residue removed, clear-
cut and residue burned, and uncut control. The results
suggest that treatments that remove a large portion of
available site nutrients while reducing soil microbial
activity could limit stand development.

Espinosa-Bancalari, M.A., D.A. Perry, and J.D.
Marshall. 1987. Leaf area-sapwood area relation-
ships in adjacent young Douglas-fir stands with
different early growth rates. Canadian Journal of
Forest Research 17:174-180. (For. Res. Lab.)
For researchers. Equations for converting sapwood area
to leaf area are given, and distribution of leaf area in
three stands is documented.

Franklin, J.F., W.H. Emmingham, and R. Jaskow-
ski. 1983. True fir-hemlock. P. 13-15 in Silvicul-
tural Systems for the Major Forest Types of the
United States. USDA Forest Service, Washington,
D.C. Agriculture Handbook No. 445 (revised).
For foresters, silviculturists, and land managers. This is
a state-of-the-art paper on silviculture and management
practices in the true fir-mountain hemlock forests of the
Cascade Mountains, the Coast Ranges of Oregon and
Washington, and the Olympic Mountains in Washington.

Franklin, J.F., 1. Spies, D. Perry, M. Harmon, and
A. Mckee. 1986. Modifying Douglas-fir manage.
ment regimes for nontimber objectives. P. 373-
379 in Douglas-fir: Stand Management for the
Future. College of Forest Resources, University
of Washington, Seattle, Washington. Institute of
Forest Resources Contribution No. 55.
For forest managers. This paper deals with the nontimber
values of forests, specifically those of the Douglas-fir
region. Modifications of Douglas-fir silviculture that

would enhance production of nontimber goods and serv-
ices and assist in maintenance of long-term site produc-
tivity are considered.

Fumier, G.R., and W.T. Adams. 1986. Geographic
patterns of allozyme variation in Jeffrey pine.
American Journal of Botany 73:1009-1015. (For.
Res. Lab.)
For plant-population biologists and forest geneticists.
Genetic structure of seven Jeffrey pine populations on
ultramafic soils in the Klamath Mountains of Oregon
and California was compared to that of seven popula-
tions on a broader range of soils in the rest of the range.
The lower genic diversity found in the Klamath region
may be a genetic adaptation to ultramafic soils, genetic
drift in an ancestral population, or both.

Fumier, G.R., and W.T. Adams. 1986. Mating sys-
tem in natural populations of Jeffrey pine. Amen.
can Journal of Botany 73:1002-1008. (For. Res.
Lab.)
For plant-population biologists, geneticists, and forest-
tree breeders. The mating system and allozyme varia-
tion at 20 loci in three Klamath Mountains and two
Sierra Nevada populations of Jeffrey pine were investi-
gated. The high outcrossing rate, relatively high hetero-
zygosity, and lack of significant levels of inbreeding in
adult populations appear to be important components
of this species' adaptive strategy.

Garland, J.J. 1986. (Logging training cards.) Ten
3'/2- x 5'/2-inch laminated cards, printed on both
sides. Forest Engineering Extension, Oregon
State University. (Available at $7.00 for one set
from Forestry Media Center, College of Forestry,
Oregon State University; for multiple sets, in-
quire at Forestry Media Center.)
For loggers and logging managers. These cards are
designed to help managers train loggers about safe and
effective ways to do their job.

Garland, J.J. 1986. The woodland owner curricu-
lum. Oregon State University Extension Service.
Special Report 784. 67 p.
For Extension agents and forestry professionals work-
ing with woodland owners. This publication describes
how to develop and use a hierarchy of learning or curric-
ulum to define the skills necessary to carry out effective



woodland management. It is designed for use in Oregon,
but much of the knowledge and many of the skills apply
to any forested region.

Garland, J.J., D.D. Studier, and C.J. Hoefer. 1986.
Logging planning with the Hewlett-Packard 41-C
series calculator. Forest Research Laboratory,
Oregon State University. 151 p.
For loggers and foresters. Instructions are given for
using several programs to analyze logging feasibility
and costs with Hewlett-Packard 41-C series calculators.
Programs with example problems cover skyline planning,
skyline profiles and traverses, yarding cost estimation,
guyline and column failure analysis, field skyline analysis,
skidder mobility, average skid distance, log weights,
critical tensions for jack passage, and economic analysis.

Green, D., M. Bondi, and W. Emmingham. 1984.
Mapping and managing poorly stocked Douglas.
fir stands. Oregon State University Extension
Service. Extension Circular 1133. 8 p.
For private, nonindustrial timber landowners of the Pa-
cific Northwest. This Extension publication discusses in
lay terms mapping and managing poorly stocked
Douglas-fir stands.

Harmon, M.E., J.F. Franklin, F.J. Swanson, P.
Sollins, S.V. Gregory, J.D. Lattin, N.H. Anderson,
S.P. Cline, N.G. Aumen, J.R. Sedell, G.W.
Lienkaemper, K. Cromack, Jr., and K.W.
Cummins. 1986. Ecology of coarse woody de-
bris in temperate ecosystems. Advances in Eco-
logical Research 15:133-302.
For forest ecologists, wildlife and fisheries biologists,
stream ecologists, and foresters. This is an extensive
literature review of the ecological role of coarse woody
debris in temperate forest types. The four main topics
are (1) patterns and rates of input, (2) decomposition,
(3) biomass and distribution, and (4) functional
roles.

Hart, J.J., and S.R. Radosevich. 1987. Water rela-
tions of two California chaparral shrubs. Ameri-
can Journal of Botany 74:371-384. (For. Res.
Lab.)
For forest scientists, range scientists, and botanists.
Water use patterns of two California chaparral shrub
specieschamise and Stanford manzanitawere corn-
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pared during summer drought. Observations of diurnal
and seasonal courses of shoot water potential, leaf
conductance, and transpiration revealed that chamise
was more conservative in water use than was manzanita.

Hermann, R.K. 1985. The genus Pseudotsuga: an-
cestral history and past distribution. Forest Re-
search Laboratory, Oregon State University.
Special Publication 2b. 32 p.
For forest scientists and botanists. This publication traces
the paleobotanic history of the genus Pseudotsuga in
North America, eastern Asia, and Europe. Included are
maps showing locations of fossil Pseudotsuga in North
America and Japan.

Holbo, H.R., and S.W. Childs. 1987. Summertime
radiation balances of clearcut and shelterwood
slopes in southwest Oregon. Forest Science 33:
504-516. (For. Res. Lab.)
For silviculturists, forest meteorologists, and ecologists.
Incoming solar radiation, reflected solar radiation, net
radiation, and outgoing long-wave radiation were
measured on three clearcuts and below three shelter-
wood canopies in southwest Oregon. The resultant
radiation balances were interpreted in terms of refor-
estation concerns on similar sites.

Hunt, G.A., and J.M. Trappe. 1987. Seasonal hy-
pogeous sporocarp production in a western Ore-
gon Douglas-fir stand. Canadian Journal of Botany
65:438-445.
For botanists, mycologists, foresters, and mammalogists.
This paper describes the phenology of fruiting-body pro-
duction of hypogeous mycorrhizal fungi over 32 months.
These data, along with those of an earlier study from a
similar stand, characterize the hypogeous fungal com-
munity of a young Douglas-fir forest ecosystem more
completely than has yet been done.

Joly, R.J., and J.B. Zaerr. 1987. Alteration of cell-
wall water content and elasticity in Douglas-fir
during periods of water deficit. Plant Physiology
83:418.422. (For. Res. Lab.)
For plant physiologists. Three populations of Douglas.
fir seedlings were subjected to recurrent drought cycles.
Our data suggest that turgor regulation in Douglas-fir is
mediated by structural and biochemical factors associ-
ated with the cell wall, rather than by osmotic adjustment.



Kellogg, L., and M. Hargrave. 1985. Harvesting
cost and stand damage comparisons of cable thin-
ning techniques: herringbone strip thinning ver-
sus conventional thinning. P. 84-90 in Forest
Operations in Politically and Environmentally Sen-
sitive Areas. Proceedings, Council on Forest
Engineering, Tahoe City, California. (For. Res.
Lab.)
For forest managers and engineers. Cost analysis of
cable thinning techniques (selective narrow and wide
residual tree spacing and herringbone strip cutting) indi-
cated that, for the same volume removal, strip thinning
was the cheapest method. Stand damage was considera-
bly less for strip thinning than for selective thinning,
which had similar levels of damage at both the narrow
and the wide spacing.

Kellogg, L.D., E.D. Olsen, and M.A. Hargrave.
1986. Skyline thinning a western hemlock-Sitka
spruce stand: harvesting costs and stand damage.
Forest Research Laboratory, Oregon State Uni-
versity. Research Bulletin 53. 21 p.
For forest managers. As part of a multidisciplinary study
on management of western hemlock-Sitka spruce stands,
harvesting cost and stand damage were compared for
three thinning treatments: selective with (1) narrow and
(2) wide residual spacing, and (3) herringbone strip
cutting. Predictive production models were developed
for the felling and yarding operations.

Landgren, C., M. Bondi, and W. Emmingham. 1984.
Growing and harvesting Douglas-fir poles. Ore-
gon State University Extension Service. Exten-
sion Circular 1134. 6 p.
For private, nonindustrial timber landowners of the Pa-
cific Northwest. This Extension publication explains in
lay terms practices and problems of growing and har-
vesting Douglas.fir for poles.

Lavender, D.P. 1985. Angiospermous forest trees
of temperate zones. P. 15-22 in Handbook of
Flowering. Volume 1. CRC Press, Boca Raton,
Florida.
For botanists, horticulturists, and foresters. This chap.
ter summarizes significant attempts to elucidate the
anatomy and morphology of the flowers of four genera:
Betula (birch), Fagus (beech), Quercus (oak), and Sa!ix
(willow). However, discussion of the physiology of flower
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initiation and phenology in these species is limited be-
cause of absence of data in this area.

Lavender, D.P., and J.B. Zaerr. 1985. Temperate
conifer forest trees. P. 1-13 in Handbook of
Flowering. Volume I. CRC Press, Boca Raton,
Florida.
For botanists and forest scientists. This chapter dis-
cusses research concerning "flowering" of the genus
Pseudotsuga (Douglas-fir) and the genus Pinus (pine).
Topics covered include effect of environment, cultural
treatments, and growth regulators upon flower initia-
tion and development.

Lotan, J.E., and D.A. Perry. 1983. Ecology and
regeneration of lodgepole pine. USDA Forest
Service, Washington, D.C. Agriculture Handbook
No. 606.51 p.
For ecologists and regeneration specialists. This hand-
book contains a comprehensive review of the literature
on lodgepole pine, emphasizing practical applications.

Loucks, D.M., S.R. Radosevich, T.B. Harrington,
and R.G. Wagner. 1987. Prescribed fire in Pa-
cific Northwest forests: an annotated bibliog-
raphy. Forest Research Laboratory, Oregon State
University. 185 p. (Copies available at $25.00
from Forestry Business Office, College of
Forestry, Oregon State University.)
For foresters and forest managers. This publication pro-
vides citations and abstracts of over 500 articles on
prescribed fire. Specific topics addressed are methods
and uses for prescribed fire, effects of prescribed fire on
vegetation and animals, environmental impacts, and
human concerns.

Mann, J.W. 1985. Logging planning to achieve
shelterwood management objectives. P. 43.46
in Proceedings of a Workshop on the Shelterwood
Management System. J.W. Mann and S.D. Tesch,
eds. Forest Research Laboratory, Oregon State
University. (Proceedings available at $6.00 from
Forestry Business Office, College of Forestry,
Oregon State University.)
For forest engineers, loggers, and foresters. Planning
logging is an integral part of shelterwood regeneration.
Characteristics of the timber stand, design of the log-
ging pattern, silvicultural activities between logging



operations, and scheduling the final cut are all impor-
tant to the success of shelterwood management.

Marshall, J.D., and R.H. Waring. 1985. Predicting
fine root production and turnover by monitoring
root starch and soil temperature. Canadian Jour-
nal of Forest Research 15:791-800. (For. Res.
Lab.)
For forest scientists and production ecologists. The re-
sults of this study suggest that starch deposition in a
fine root occurs only when the root is being formed. A
simple means of estimating root biomass production
and turnover based on root starch and soil temperature
is described and compared with field estimates.

Marshall, J.D., and R.H. Waring. 1986. Compari-
son of methods of estimating leaf-area index in
old-growth Douglas-fir. Ecology 67:975.979.
(For. Res. Lab.)
For forest ecologists. Leaf-area index of an old-growth
Douglas-fir stand in western Oregon was estimated from
litterfall, light interception, sapwood cross-sectional area,
and tree diameter. For large trees, estimates of leaf area
based on tree diameter appear to be inaccurate because
of variable amounts of live crown; estimates from sap-
wood cross-sectional area, which varies in correspond-
ence with the canopy area, are more accurate.

Maser, C., Z. Maser, J.W. Witt, and G. Hunt. 1986.
The northern flying squirrel: a mycophagist in
southwestern Oregon. Canadian Journal of Zool-
ogy 64:2086-2089. (For. Res. Lab.)
For zoologists, mycologists, and ecologists. Fecal sam-
ples were collected over 27 months from the northern
flying squirrel, a mycophagist in the Pacific Northwest
portion of its range. The squirrel's food habits generally
paralleled the seasonal availability of the hypogeous
fungi, but with notable exceptions.

McDonald, P.M., and J.C. Tappeiner Il. 1986.
Weeds: life cycles suggest controls. Journal of
Forestry 84:33-37.
For foresters and the general public. This article de-
scribes the reproduction and growth of shrubs and forbs
in forest plantations.

Mckee, A., and D. Knutson. 1987. A disjunct
ponderosa pine stand in southeastern Oregon.
Great Basin Naturalist 47(1):163-167. (For. Res.
Lab.)
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For biologists, foresters, geneticists, soil scientists,
entomologists, plant geographers, range managers, and
conservationists. This report describes a small (57 indi-
viduals in 1977), disjunct ponderosa pine stand and its
environment in the Leslie Gulch area of southeastern
Oregon. In this stand, establishment and survival are
infrequent because of insect infestation of developing
cones, extremely poor soil, excessive droughtiness, and
difficulties of mycorrhiza formation.

Mckee, A., J.E. Means, W.J. Moir, and J.F.
Franklin. 1987. First-year recovery of upland and
riparian vegetation in the devastated area around
Mount St. Helens. P. 168-187 in Mount
St. Helens 1980: Botanical Consequence of the
Explosive Eruption. University of California Press,
Berkeley, California.
For forest ecologists. This chapter describes vegetation
recovery in upland and riparian habitats during the first
growing season after the eruption of Mount St. Helens
in May 1980.

McNabb, D.H., and R.G. Campbell. 1985. Quanti-
fying the impacts of forestry activities on soil
productivity. P. 116-120 in Foresters' Future:
Leaders or Followers? Proceedings, 1985 SAF
National Convention, Fort Collins, Colorado. (For.
Res. Lab.)
For forest managers, soil scientists, and researchers.
Past research on strategies to maintain an optimum soil
environment for maximum production has often had
inconsistent results. This paper reviews problems associ-
ated with quantifying the impacts of forestry activity on
soil productivity, develops a conceptual framework for
evaluating research results on a site-specific basis, and
suggests criteria for future research.

McNabb, D.H., K. Cromack, Jr., and R.L. Fredrik-
sen. 1986. Variability of nitrogen and carbon in
surface soils of six forest types in the Oregon
Cascades. Soil Science Society of America Jour.
nal 50:1037-1041. (For. Res. Lab.)
For soil scientists and silviculturists. Soil samples were
collected from sites typical of six forest habitat types in
the western Oregon Cascades to determine the within
site variability in total nitrogen (N), carbon, and miner-
alizable N. The variability associated with using the
anaerobic incubation test for mineralizable N was also
studied.



Means, J.E., K. Cromack, Jr., and P.C. MacMillan.
1985. Comparison of decomposition models us-
ing wood density of Douglas-fir logs. Canadian
Journal of Forest Research 15:1092-1098.
For forest ecologists, forest soil scientists, silviculturists,
and forest wildlife biologists. Several decomposition mod-
els were compared on Douglas-fir logs that had been on
the ground for up to 313 years; all logs were grouped
into decay classes ranging from undecayed" to "having
advanced decay." Decomposition rates were estimated
for the carbon substrates cellulose and lignin. The single-
exponential model is recommended for determining the
mineralization of Douglas-fir logs unless the dynamics
of the carbon constituents are of interest.

Merkle, S.A., and W.T. Adams. 1987. Patterns of
allozyme variation within and among Douglas-fir
breeding zones in southwest Oregon. Canadian
Journal of Forest Research 17:402-407.
For forest biologists. Gametophytes from wind-pollinated
seeds of Douglas-fir parent trees in each of 22 breeding
zones in southwest Oregon were analyzed electrophoreti-
cally for gene (allozyme) frequency patterns at 27 loci.
Although allozyme diversity was substantial within zones,
little variation was detected among zones. Allozymes do
not appear to be useful for mapping patterns of adaptive
variation or for certifying Douglas-fir seed in this region.

Miles, D.W.R., and F.J. Swanson. 1986. Vegeta-
tion composition on recent landslides in the Cas-
cade Mountains of western Oregon. Canadian
Journal of Forest Research 16:739-744. (For.
Res. Lab.)
For forest ecologists, land managers, and soil scientists.
Vegetation cover and frequency were sampled on 25
landslides aged 6 to 28 years in the Cascade Mountains
of western Oregon. The landslides occurred on undis-
turbed forests, recently harvested timber tracts, road
cuts, and road fills. Estimates of trees, shrubs, herb
species, and grasses were made for five types of sub-
strates within the landslide areas.

Newton, M., and E.C. Cole. 1987. Managing old-
growth Douglas-fir forests: possibilities. P. 8
(Abstract) in Oregon Chapter of the Society of
American Foresters/The Wildlife Society Annual
Meeting, Ashland, Oregon.

53

For wildlife and forest managers. Seventy years after
harvest, Douglas-fir stands 120 to 140 years old at densi-
ties of 29 to 31 trees per acre have many of the features
of old growth. Yields approach those of younger stands,
with mean annual growth increment culminating later
in the rotation.

Newton, M., and E.C. Cole. 1987. A sustained-
yield scheme for old-growth Douglas-fir. Western
Journal of Applied Forestry 2:22-25. (For. Res.
Lab.)
For foresters, wildlife specialists, and policy and plan-
ning staffs. An analysis of two Douglas-fir stands, 120 to
140 years old, indicates that near-maximum yields of
good-quality timber can be achieved without sacrifice of
old-growth habitat and with minimal impact on high-
risk watersheds.

Newton, M., E.C. Cole, and D.E. White. 1987. Fi-
ber and browse from conifer release in spruce-fir
and Douglas-fir. P. 21 (Abstract) in Oregon
Chapter of the Society of American Foresters!
The Wildlife Society Annual Meeting, Ashland,
Oregon.
For foresters and wildlife biologists. Conifer-release treat-
ments that severely set back shrub and hardwood height
development give rise to long-term increases in browse
availability and to increases in conifer growth.

Newton, M., M.L. McCormack, Jr., R.L. Sajdak,
and J.D. Walstad. 1987. Forest vegetation prob-
lems in the Northeast and Lake states/provinces.
P. 77-103 in Forest Vegetation Management for
Conifer Production. J.D. Walstad and P.J. Kuch,
eds. John Wiley & Sons, New York.
For foresters, planners, and regulatory personnel. Sys-
tematically removing valuable species and high-quality
specimens of all species without removing low-value
trees has impoverished forests in the Northeast and
Lake states/provinces. Vegetation management can en-
hance forest productivity in these regions.

Newton, M., and J. Peterson. 1987. A scientific
perspective on the use of herbicides. Evergreen
I (6):3-4.
For lay readers interested in forestry issues. This paper
examines the use of herbicides for constructive purposes.



Newton, M., and J. Peterson. 1987. A scientist's
perspective on old growth. Evergreen 1(8):3-4.
For lay readers interested in forestry issues. The oppor-
tunities for replacing old-growth forests through man-
agement are discussed.

Norris, L.A. 1985. Implementing forest pest man-
agement practices in the USA: problems and
solutions. Forestry Chronicle 61(3):243-246.
(For. Res. Lab.)
For forest resource managers and educators. Pest man-
agement is an important part of intensive forest man-
agement, but its implementation is difficult because of
educational, technical, administrative, and legal
problems. The problems in each of these areas are dis-
cussed along with proposed solutions.

Oren, R., R.H. Waring, S.G. Stafford, and J.W.
Barrett. 1987. Twenty-four years of ponderosa
pine growth in relation to canopy leaf area and
understory competition. Forest Science 33:
5 38-547. (For. Res. Lab.)
For forest scientists and silviculturists. Data from a long-
term experiment in which initial stocking of trees and
understory vegetation were controlled supported the
hypothesis that stand growth is proportional to canopy
leaf area.

Perry, D.A. 1985. The competition process in for-
est stands. P. 48 1-506 in Attributes of Trees as
Crop Plants. Institute of Terrestrial Ecology, Ab-
bots Ripton, Hunts, England. (For. Res. Lab.)
For forest managers and researchers. This chapter dis-
cusses the influence of competition on stand structure,
growth and form of individual trees, growth of stands,
and ecology and genetics of competition. Self-thinning
rule theories and individual and holistic tree models are
also examined.

Perry, D.A., and C. Choquette. 1987. Allelopathic
effects on mycorrhizae. Influence on structure
and dynamics of forest ecosystems. P. 185-194
in Allelochemicals: Role in Agriculture and
Forestry. ACS Symposium Series No. 330.
American Chemical Society, Washington, D.C.
(For. Res. Lab.)
For forest ecologists and mycologists. This paper con-
tains a brief review of past research dealing with allelo-

54

pathic effects on mycorrhizae and discusses how interac-
tion between mycorrhizae and chemicals may influence
structural and functional aspects of ecosystems.

Plessas, M.E., and S.l-I. Strauss. 1986. Allozyme
differentiation among populations, stands, and
cohorts in Monterey pine. Canadian Journal of
Forest Research 16:1155-1164. (For. Res. Lab.)
For population and forest geneticists. Nine to ten stands
in each of three natural populations of Monterey pine
were studied for genetic diversity at 37 allozyme loci.
Inbreeding and selection were estimated by studying
changes in fixation indices and in allele and genotype
frequencies among three cohorts of differing ages. Se-
lection of the more outbred trees was the outcome of
stand development.

Pyles, M.R. 1987. Structural properties of second-
growth Douglas-fir logging spars. Transactions,
American Society of Agricultural Engineers 30:
65-69. (For. Res. Lab.)
For forest engineers. This study examined taper (variation
in moment of inertia), base stiffness, and modulus of
elasticity of live, second-growth Douglas-fir trees. The
results illustrate the potential impact of considering ta-
per and base flexibility in the structural analysis of spar
trees.

Radosevich, S.R., and K. Osteryoung. 1987. Prin-
ciples governing plant-environment interactions.
p. 105.156 in Forest Vegetation Management
for Conifer Production. J.D. Walstad and P.J.
Kuch, eds. John Wiley & Sons, New York.
For foresters. Knowledge of the ecological principles
governing plant growth and distribution is essential for
vegetation management. The competitive balance of
early successional vegetation can be altered to favor
conifer establishment and growth.

Radosevich, S.R., R.G. Wagner, and D.R. Orcutt.
1986. Predicting effects of modified cropping
systems: forestry examples. In Interplanting in
Horticultural Cropping Systems, Proceedings,
81st American Society for Horticultural Science
Annual Meeting, Vancouver, British Columbia.
HortScience 21(3):413-418. (For. Res. Lab.)
For foresters and horticulturists. The forestry examples
presented demonstrate the need to examine modified



cropping systems in relation to the physical, environ-
mental, and biological factors that govern plant-to-plant
interactions. Long-term impacts of management can
influence the availability of environmental resources,
subsequent vegetation, and the populations of other
organisms.

Radosevich, S.R., J.D. Walstad, and M. Newton.
1985. CRAFTS. A cooperative research program
in forest vegetation management: an updated
prospectus. Forest Research Laboratory, Oregon
State University, Corvallis. 13 p.
For foresters and the public. This publication outlines
the purpose and scope, objectives, research approach,
education and technology transfer, organization, and
funding of the CRAFTS (Coordinated Research on Alter-
native Forestry Treatments and Systems) program.

Riitters, K.l-I., and D.A. Perry. 1987. Early genetic
evaluation of open-pollinated Douglas.fir families.
Forest Science 33:577-582. (For. Res. Lab.)
For researchers. This paper compares differences in
early growth with differences in later field performance
for several half-sibling families of Douglas-fir.

Ross, D.W., and J.D. Walstad. 1986. Estimating
aboveground biomass of shrubs and young
ponderosa and lodgepole pines in southcentral
Oregon. Forest Research Laboratory, Oregon
State University. Research Bulletin 57. 12 p.
For forest scientists and resource managers. Regression
equations for estimating the aboveground biomass
(ovendry weight) of individual plants of 10 shrub and 2
pine species were developed from data collected in
southcentral Oregon. The equations are most appropri.
ate for predicting plant biomass in the first 8 years after
severe disturbance of forest sites in this area.

Sachs, D., and P. Sollins. 1986. Potential effects
of management practices on nitrogen nutrition
and long-term productivity of western hemlock
stands. Forest Ecology and Management 17:
25-36.
For forest ecologists, managers, and modelers. The
FORCYTE-lO computer model was modified to simu-
late growth and nutrient cycling of coastal western hem-
lock stands. These data were then used to project how
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various silvicultural practices might influence long-term
productivity.

Santantonio, D., and R.K. l-lermann. 1985. Stand-
ing crop, production, and turnover of fine roots
on dry, moderate, and wet sites of mature
Douglas-fir in western Oregon. Annales des Sci-
ences Forestières 42(2):1 13-142. (For. Res.
Lab.)
For forest scientists and silviculturists. This paper pre.
sents results of a 3-year investigation of the seasonal
periodicity of fine-root growth in three stands of mature
Douglas-fir which represent a gradient of moisture stress
during the growing season. The importance of fine roots
as a major pathway of carbon cycling in temperate for-
ests is confirmed.

Sessions, J., M.R. Pyles, and J.W. Mann. 1985.
Selection of design factors in cable logging: an
economic approach. P. 75-78 in Forest Opera-
tions in Politically and Environmentally Sensi-
tive Areas. Proceedings, Council on Forest
Engineering, Tahoe City, California. (For. Res.
Lab.)
For forest engineers. An economic model for calcula-
ting the optimal design factor in cable logging systems
is suggested. This approach combines revenues, pro-
duction, operating costs, and safety costs to maximize
net revenue.

Spycher, G., S.L. Rose, P. Sollins, J. Norgren, J.L.
Young, and K. Cromack, Jr. 1986. Evolution of a
structure in a chronosequence of andesitic forest
soils. Soil Science 142:173-178.
For soil scientists and forest ecologists. This report
documents, by scanning electron microscopy, the
evolution of aggregation and soil structures in a

chronosequence of four andesitic soils derived from a
sequence of mudflows at Mt. Shasta, California.

Spycher, G., P. Sollins, and J.L. Young. 1985.
Organic-humic materials and soil particles as de-
veloped in a chronosequence of forest soil parent
materials. Organic Geochemistry 8:133134.
For soil scientists and humus chemists. This paper pre-
sents elemental composition and mass-spectroscopic
data of humus substances associated with soil parti-
cles of varying specific gravity.



St. Clair, J.B., and J. Kleinschmit. 1986. Genotype-
environment interaction and stability in ten-year
height growth of Norway spruce clones (Picea
abies Karst.). Silvae Genetica 35:177-186.
For plant physiologists and forest geneticists. Norway
spruce cuttings of 40 clones were tested on seven con-
trasting sites in northern Germany. Analysis of variance
for 10-year height growth indicated a highly significant
clone x site interaction, which may be reduced by select-
ing stable clones or by stratifying the area into two
planting zones.

Stafford, S.G., P.B. Alaback, K.L. Waddell, and
R.L. Slagle. 1986. Data management procedures
in ecological research. P.93-113 in Research
Data Management in the Ecological Sciences.
The Belle W. Baruch Library in Marine Science
Number 16. University of South Carolina Press,
Columbia, South Carolina. (For. Res. Lab.)
For data managers, ecologists, biologists, and natural
resource managers and researchers. This paper outlines
procedures and principles used in the management of
ecological data, particularly for long-term ecological
research, and discusses how to document, archive, and
structure data to facilitate retrieval and data longevity.

Stafford, 8.0., M.W. Klopsch, K.L. Waddell, R.L.
Slagle, and P.B. Alaback. 1986. Optimizing the
computational environment for ecological
research. P. 73-9 1 in Research Data Manage-
ment in the Ecological Sciences. The Belle W.
Baruch Library in Marine Science Number 16.
University of South Carolina Press, Columbia,
South Carolina. (For. Res. Lab.)
For data managers, ecologists, biologists, and natural
resource managers and researchers. This paper describes
the various types of computational equipment and soft-
ware used in ecological and forestry research, as well as
industry trends in this use. A procedure for selecting
relevant equipment and software is described for an
applied research organization.

Stearns-Smith, S.C., and D.W. Hann. 1986. For-
est soil associations of southwest Oregon. For-
est Research Laboratory, Oregon State Univer-
sity. FRL Map.
For soil scientists and forest resource managers. This
24- by 36-inch map, with accompanying text and table,
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describes 27 soil associations found in interior south-
west Oregon. The map was prepared with mapping con-
cepts currently used by the USDA Soil Conservation
Service; the accompanying table describes each soil
type in terms of physical properties, topography, domi-
nant plant series, and its percentage of occurrence within
its association(s).

Strauss, S.l-I. 1986. Heterosis at allozyme loci
under inbreeding and crossbreeding in Pinus
attenuata. Genetics 113:115-134. (For. Res.
Lab.)
For forest biologists and geneticists. The dependence of
heterosis (hybrid vigor) at isozyme loci on inbreeding
and crossbreeding was studied in 10.year-old knobcone
pine trees. The strength of heterosis found suggests that
single-locus or multilocus overdominance should be ex-
ceedingly difficult to detect in natural populations of
predominantly outcrossing species, and that isozyme
heterozygosity is unlikely to be of use in tree-breeding
programs.

Strauss, 5.1-I. 1987. 1-leterozygosity and develop-
ment stability under inbreeding and crossbreed-
ing in Pinus attenuata. Evolution 41:331.339.
(For. Res. Lab.)
For geneticists. The relationship between stability of
annual trunk growth and heterozygosity at 24 polymor-
phic isozyme loci was studied in 10-year-old knobcone
pines. Crossbreds responded most to climatic variabil-
ity on both absolute and relative scales.

Strauss, S.H., and M.T. Conkle. 1986. Segregation,
linkage, and diversity of allozymes in knobcone
pine. Theoretical and Applied Genetics 72:
483-493.
For forest geneticists. Female gametophytes of knobcone
pine were used to study genetic diversity at 58 loci in 26
enzyme systems. Results suggest that segregation dis-
tortion may affect the genetic structure of conifer
populations.

Studier, D.D., and G.W. Brown. 1986. Transport
of wood by aerial systems in the USA. Forest
Economy 9:61-66. (In Russian.)
For forest engineers. This article reviews the use of
skylines, balloons, and helicopters for yarding timber in
the United States.



Tappeiner, J.C., II, W.H. Knapp, C.A. Wierman,
W.A. Atkinson, C.D. Oliver, J.E. King, and J.C.
Zasada. 1986. Silviculture: The next 30 years,
the past 30 years. Part II. The Pacific Coast.
Journal of Forestry 84(5):37-46. (For. Res. Lab.)
For foresters and the general public. Silvicultural prac-
tices applied to Pacific Coast forests over the past 30
years are summarized. How these practices will be af-
fected by future economic and social issues is discussed.
Zones of forest management, with silvicultural practices
varying by zone, are forecast.

Tappeiner, J.C., II, and R.G. Wagner. 1987. Princi-
ples of silvicultural prescriptions for vegetation
management. P. 399-429 in Forest Vegetation
Management for Conifer Production. J.D. Waistad
and P.J. Kuch, eds. John Wiley & Sons, New
York.
For students and silviculturists. This paper presents ideas
for prescribing vegetation management.

Turner, D.P. 1985. Successional relationships and
a comparison of biological characteristics among
six northwestern conifers. Bulletin of the Torrey
Botanical Club 112:421-428.
For forest ecologists. A comparison of biological charac-
teristics among six conifers in the northern Rocky Moun-
tains reveals a failure to conform to the predictions of
classical r-K selection. This failure may be partially ex-
plained by the disturbance regime, the site-specific na-
ture of successional roles, and how aspects of the abiotic
environment are related to climate in the northwestern
United States.

Turner, D.P., and E.l-I. Franz. 1985. The influence
of western hemlock and western redcedar on mi-
crobial numbers, nitrogen mineralization, and
nitrification. Plant and Soil 88:259-267.
For forest ecologists and soil microbiologists. Soil sam-
ples studied showed that the low pH and base saturation
of soil around hemlocks were associated with high fun-
gal spore counts, whereas soil around cedars had high
counts for total microbes and ammonium-oxidizing
bacteria. Nitrogen mineralization rates were greater in
soil around hemlocks, but nitrification occurred only in
soil around cedars.
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Turner, D.P., and E.H. Franz. 1985. Size class
structure and tree dispersion patterns in old-
growth cedar-hemlock forests of the northern
Rocky Mountains (USA). Oecologia (Berlin)
68:52-56. (For. Res. Lab.)
For regeneration specialists and forest ecologists. Stud-
ies of soil differentiation in mixed stands of western
hemlock and western redcedar have shown that individ-
ual trees are associated with species-specific soil patches.
The significance of such patches in stand dynamics was
assessed by examining size-class distributions, disper-
sion patterns, and nearest-neighbor relationships.

Turner, D.P., and E.H. Franz. 1986. The influence
of canopy dominants on understory vegetation
patterns in an old-growth cedar-hemlock forest.
American Midland Naturalist 1 16(2):387-393.
For community ecologists. Spatial variation in under-
story species composition and cover in an old-growth
western hemlock-western redcedar stand was examined.
Understory cover and species richness were greater near
individual cedars than near individual hemlocks; partic-
ular understory species were favored by one tree spe-
cies or the other.

Waistad, J.D. 1985. Forest vegetation man-
agement: a historical perspective. P. 292 in Chal-
lenges in Food Production. Proceedings, 38th
Annual Meeting, Southern Weed Science Society.
For foresters and weed scientists. Chronological prog-
ress in the historical development of vegetation manage-
ment is highlighted.

Waistad, J.D., and P.J. Kuch. 1987. Introduction
to forest vegetation management. P. 3-14 in For-
est Vegetation Management for Conifer Produc-
tion. J.D. Walstad and P.J. Kuch, eds. John Wi-
ley & Sons, New York.
For foresters, forest resource managers, and regulatory
officials. Concepts about weeds, vegetation management,
and economic injury and threshold levels are defined,
after which follows a brief historical perspective.

Waistad, J.D., M. Newton, and R.J. Boyd, Jr. 1987.
Forest vegetation problems in the Northwest.
P. 15-53 in Forest Vegetation Management for
Conifer Production. J.D. Waistad and P.J. Kuch,
eds. John Wiley & Sons, New York.



For foresters, forest resource managers, and regulatory
officials. This chapter discusses the extent and origin of
vegetative problems in the Northwest, classifies prob-
lems into subregions, and lists the beneficial aspects of
competing vegetation.

Walstad, J.D., M. Newton, and D.H. Gjerstad. 1987.
Overview of vegetation management alternatives.
P. 157.200 in Forest Vegetation Management
for Conifer Production. J.D. Walstad and P.J.
Kuch, eds. John Wiley & Sons, New York.
For foresters, forest resource managers, and regulatory
officials. The diversity of forest conditions and resource
management objectives has led to a variety of approaches
to vegetation management. Major attributes of the vari-
ous methods are summarized.

Waring, R.H. 1985. lmbalanced forest ecosystems:
assessments and consequences. Forest Ecology
and Management 12:93-1 12.
For forest ecologists and managers. Changes in the
ability of foliage to produce wood can be monitored as a
general stress index for forest ecosystems. Below a par-
ticular level of production, trees become susceptible to
a variety of insects and diseases.

Waring, Ri-I., J.D. Aber, J.M. Melillo, and B. Moore
III. 1986. Precursors of change in terrestrial
ecosystems. BioScience 36:433-438. (For. Res.
Lab.)
For forest ecologists and aerial photogrammetrists. Re-
mote sensing offers new ways to estimate basic ecologi-
cal parameters that signal change in terrestrial systems.
Satellite measurements made between the canopy and
the ground can give clues to processes operating
belowground.

White, T.L., and K.K. Ching. 1985. Provenance
study of Douglas-fir in the Pacific Northwest
region. IV. Field performance at age 25 years.
Silvae Genetica 34(23):84-90. (For. Res. Lab.)
For forest scientists, geneticists, and silviculturists. Of
the 14 Pacific Northwest provenances of Douglas-fir
studied, the southern Oregon provenance was the poor-
est performer for all response variables and produced
30 percent less volume than the average of the other
provenances. Differences among the other 13 prove-
nances were smaller and often not statistically significant.

58

INTEGRATED
PROTECTION
OF FORESTS
AND
WATERSHEDS
Adams, P.W., A.J. Campbell, R.C. Sidle, R.L.

Beschta, and H.A. Froehlich. 1986. Estimating
streamflows on small forested watersheds for
culvert and bridge design in Oregon. Forest Re-
search Laboratory, Oregon State University. Re-
search Bulletin 55. 8 p.
For forest engineers, operators, and managers. Stream-
flow records were combined with basic watershed data
(including drainage area, elevation, and precipitation)
from 80 small forested basins to develop equations for
predicting peak flows in Oregon. The equations can be
used with these and other site-specific data and risk
assumptions to help design adequate culverts and
bridges.

Adams, P.W., J.J. Garland, and H.A. Froehlich.
1985. Research and extension programs lead to
effective management of forest soil compaction
in the Pacific Northwest. P. 121-124 in Foresters'
Future: Leaders or Followers? Proceedings, 1985
SAF National Convention, Fort Collins, Colorado.
(For. Res. Lab.)
For forest managers, researchers, and extension
personnel. For over a decade, Oregon State University
(OSU) has conducted major research and extension pro-
grams to promote understanding of soil compaction
problems and solutions related to ground-based log.
ging in the Pacific Northwest. Audience feedback and
observed trends in forest management operations sug-
gest that OSU's efforts have helped bring about effec
tive and economical management of compaction
problems in the region.



Adams, P.W., and R.C. Sidle. 1987. Soil condi-
tions in three recent landslides in southeast
Alaska. Forest Ecology and Management
18:93-102.
For soil scientists. In three recent landslides, soil bulk
density was higher in the scour zones than in the deposit
areas, and large areas, particularly the scour zones, had
limited rooting potential. Soil chemistry was highly vari-
able in the landslides, but soil fertility was greater in the
deposit areas than in the scour zones.

Anderson, P., and J. Sessions. 1986. Steep grades
for temporary roads. Logging Industry Research
Association, New Zealand. Technical Release 8(4).
3 p. (For. Res. Lab.)
For forest engineers. Steep roads may be a viable alter-
native for land management if economic and environ-
mental pressures are high and limited volumes need to
be transported during the dry season.

Balcom, J.C. 1985. Use of hydraulic excavators in
steep terrain. P. 118-121 in Forest Operations
in Politically and Environmentally Sensitive Areas.
Proceedings, Council on Forest Engineering, Ta-
hoe City, California. (For. Res. Lab.)
For forest engineers. Forest roads must be designed
and constructed to minimize the risk of mass soil failure
associated with steep, marginally stable terrain. Four
construction techniques based on hydraulic excavators
are discussed.

Beschta, R.L., R.E. Bilby, G.W. Brown, L.B. 1-loltby,
and T.D. Hofstra. 1987. Stream temperature and
aquatic habitat: fisheries and forestry interactions.
P. 19 1-232 in Streamside Management: Forestry
and Fishery Interactions. College of Forest
Resources, University of Washington, Seattle,
Washington. Institute of Forest Resources Con-
tribution No. 57. (For. Res. Lab.)
For foresters, fisheries biologists, hydrologists, and land
managers. This review paper identifies seasonal pat-
terns and factors affecting stream temperatures for for-
ested watersheds of the Pacific Northwest. The effects
of forest harvesting upon stream temperatures and fish-
eries resources are discussed.
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Beschta, R.L., and W.S. Platts. 1986. Morphologi-
cal features of small streams: significance and
function. Water Resources Bulletin 22:369-379.
(For. Res. Lab.)
For hydrologists, fisheries biologists, and geornorphol-
ogists. It is becoming increasingly important to manage
small streams and riparian zones for a wide variety of
resource benefits. Altering natural systems with engi-
neered structures is valuable, but channel morphology
must be matched to the hydraulic, the geologic, and
especially the vegetative constraints of a particular
location.

Brown, G.W. 1985. Controlling nonpoint source
pollution from silvicultural operations: what we
know and don't know. P. 332-335 in Perspec-
tives on Nonpoint Source Pollution. Environmen-
tal Protection Agency. (Book available from North
American Lake Management Society, P.O. Box
217, Merrifield, Virginia 22116.)
For the general public. This paper compares the impact
of forest and agricultural practices on water quality and
reviews needed information.

Brown, G.W. 1985. Landslide damage to the for-
est environment. P. 26-29 in Proceedings of a
Workshop on Slope Stability: Problems and Solu-
tions in Forest Management. USDA Forest
Service, Pacific Northwest Forest and Range Ex-
periment Station, Portland, Oregon. General Tech-
nical Report PNW-180.
For lay audiences and forest supervisors. Landslide dam-
age to site productivity, water quality, anadromous fish
habitat, and roads and structures is a central issue fac-
ing land managers. Because the extent and duration of
damage depend on location with respect to valued
resources, time, and size of the event, landslide losses
are difficult to determine and almost impossible to
predict.

Brown, G.W., and R.L. Beschta. 1985. The art of
managing water. Journal of Forestry 83(10):
604-6 15. (For. Res. Lab.)
For forest managers. This state-of-the-art feature on
forests and water consists of a central discussion on
forest practices and their impact on water plus five "mini-
articles" by scientists and managers on such issues as



landslides, herbicides, Giardia, acid rain, and wetlands
management.

deCalesta, D.S. 1985. Estimating cost-effective-
ness of controlling animal damage to conifer
seedlings. P. 44-49 in Proceedings, 2nd Eastern
Wildlife Damage Control Conference. North Caro-
lina State University, Raleigh, North Carolina.
For practicing foresters. The benefit-cost ratio for con-
trolling damage by vertebrate pests to conifer seedlings
is modeled. Application of controls before damage oc-
curs is more cost-effective than withholding application
until it has been established that damage will occur.

deCalesta, D.S. 1986. Southwest Oregon forest
mammal pests. P. 25-28 in Forest Pest Manage-
ment in Southwest Oregon, Proceedings of a
Workshop. Forest Research Laboratory, Oregon
State University. (FIR Program, Medford,
Oregon.)
For forest managers. Damage to seedlings in southwest
Oregon forests is caused primarily by deer, elk, pocket
gophers, hares, and mountain beavers, with an increased
frequency of bear and squirrel damage in large, older
tracts. While initial damage is difficult to detect, early
identification of pests is important. There has been little
progress in the development of new techniques for dam-
age control.

DeYoe, D.R., and D.S. deCalesta. 1986. Under-
standing and controlling deer damage in young
plantations. Oregon State University Extension
Service. Extension Circular 1201. 16 p.
For forest managers. This publication is designed to
help managers of forest lands determine whether dam-
age to conifers is caused by deer and, if so, what tech-
niques might be used to control that damage.

Dost, F.N. 1986. Chemical and non-chemical
safety: what should workers and managers know?
P. 73-78 in Forest Pest Management in South-
west Oregon, Proceedings of a Workshop. Forest
Research Laboratory, Oregon State University.
(FIR Program, Medford, Oregon.)
For foresters and managers. This paper emphasizes that
it is essential for both workers and managers to have
adequate, readily available information about the chemi-
cals they use. Everyone who is concerned should under-

stand the simple concepts that describe chemical effects
such as the orderly dose-response relationship that is
characteristic of all interactions between chemicals and
biological systems.

Entry, J.A., and K. Cromack, Jr. 1987. Effect of
pH, aluminum, and sulfate on a high-elevation
Armillaria isolate cultured in vitro. Canadian Jour-
nal of Forest Research 17:260-262. (For. Res.
Lab.)
For forest pathologists. This study indicates that an
Armillaria isolate, taken from a high-elevation red spruce
and grown in pure culture, was directly affected by pH
and sulfate but slightly affected by aluminum, regard-
less of pH value. Field studies of red spruce are needed
to determine if soil conditions created by acid deposi-
tion are inhibiting Armillaria growth.

Entry, J.A., N.E. Martin, K. Cromack, Jr., and S.G.
Stafford. 1986. Light and nutrient limitation in
Pinus monticola: seedling susceptibility to
Armillaria infection. Forest Ecology and Manage-
ment 17:189-198. (For. Res. Lab.)
For forest pathologists and foresters. This study exam-
ined resistance of western white pine seedlings to
Armillaria infection. Seedlings grown with a complete
nutrient supply and full light had significantly lower
Armillaria infection rates than seedlings grown under
limited light, nitrogen, or phosphorus.

Estep, M.A., and R.L. Beschta. 1985. Transport of
bedload sediment and channel morphology of a
southeast Alaska stream. USDA Forest Service,
Pacific Northwest Forest and Range Experiment
Station, Portland, Oregon. Research Note
PNW-430. 15 p. (For. Res. Lab.)
For hydrologists and geomorphologists. In a 1980-1981
study of 10 storms at Trap Bay Creek in southeast
Alaska, the transport of bedload sediment appeared to
be determined by both storm magnitude and sediment
availability. Large organic debris played a major role in
determining channel morphology.

Evans, C.E., and L.A. Norris. 1986. Picloram sta-
bility in a sample forest soil during handling and
storage. Bulletin of Environmental Contamina-
tion and Toxicology 37:496-500. (For. Res. Lab.)
For scientists, pesticide specialists, and regulatory
officials. The concentration of picloram in soil samples



was not affected by short-term (43 hours) handling and
storage at ambient temperatures or by long periods
(330 days) of frozen storage.

Everest, F.H., R.L Beschta, J.C. Scrivener, K.V.
Koski, J.R. Sedell, and C.J. Cederholm. 1987.
Fine sediment and salmonid production: a
paradox. P. 98-142 in Streamside Management:
Forestry and Fishery Interactions. College of For-
est Resources, University of Washington, Seattle,
Washington. Institute of Forest Resources Con-
tribution No. 57. (For. Res. Lab.)
For fisheries biologists, hydrologists, and land managers.
This paper summarizes the effects of forest-management
practices on sediment production in streams and identi-
fies the potential impacts of fine sediment on salmonid
spawning and rearing habitat throughout the Pacific
Northwest.

Froehlich, H.A., and D.W.R. Miles. 1986. A freez-
ing technique for sampling skeletal, structure-
less forest soils. Soil Science Society of America
Journal 50:1640-1642. (For. Res. Lab.)
For researchers in soil science and agency soil specialists.
A freezing technique was developed to take large undis-
turbed samples in forest soils with high coarse-fragment
content. The technique allows measurement of bulk
density, particle size distribution, and organic matter
characteristics.

Froehlich, H.A., D.W.R. Miles, and R.W. Robbins.
1985. Soil bulk density recovery on compacted
skid trails in central Idaho. Soil Science Society
of America Journal 49:1015-1017. (For. Res.
Lab.)
For soil scientists, foresters, and land managers. Soil
bulk densities in skid trails 0 to 23 years old were com-
pared with those of adjacent, undisturbed soil to deter-
mine rates of recovery from compaction. Skid trails on
volcanic soil had higher initial increases in bulk density
than did those on granitic soil; however, none had re-
turned to values for undisturbed soils 23 years after
logging.

Froehlich, FI.A., D.W.R. Miles, and R.W. Robbins.
1986. Growth of young Pinus ponderosa and
Pinus contorta on compacted soil in central
Washington. Forest Ecology and Management
15:285-294. (For. Res. Lab.)
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For forest soil scientists and managers. Growth in height,
diameter, and volume was measured on 9- to 18-year-old
ponderosa pine and 10- to 13-year-old lodgepole pine
growing on or near compacted skid trails in south-central
Washington. Stem volume of ponderosa pine was re-
duced by 20 percent, but the effect on lodgepole pine
was less clear.

Garland, J.J. 1987. Aspects of practical manage-
ment in the streamside zone. P. 277-288 in
Proceedings, Streamside Management: Forestry
and Fishery Interactions. University of Wash-
ington, Seattle, Washington. Institute of Forest
Resources Contribution No. 57. (For. Res. Lab.)
For resource managers and logging specialists. This
paper explores various aspects of streamside zone man-
agement including decisions involving facts and values,
concepts of feasibility, matching harvest systems to re-
source management objectives, and cost impacts.

Gerstkemper, J. 1985. Directional falling by tree
lining in old growth Douglas-fir. P. 136-139 in
Forest Operations in Politically and Environmen-
tally Sensitive Areas. Proceedings, Council on
Forest Engineering, Tahoe City, California. (For.
Res. Lab.)
For forest engineers. Falling large, old-growth timber
on steep, fragile soils in an area of high fisheries values
presents several problems in resource management. This
paper describes a method of timber fallingtree lining
that has been successfully implemented in the Siskiyou
National Forest in southwest Oregon.

Green, G.A., G.W. Witmer, and D.S. deCalesta.
1986. NaOH preparation of mammalian predator
scats for dietary analysis. Journal of Mammal-
ogy 67(4):742.
For researchers. Scats often are used in studies of the
diet of mammalian predators because low population
densities preclude collecting large numbers of stom-
achs (with contents). The technique of using weak NaOH
solutions to separate bone and chitin fragments from
extraneous material in mammalian predator scats is
discussed.

Hamm, P.B., and E.M. Hansen. 1987. Identifica-
tion of Phytophthora spp. known to attack coni-
fers in the Pacific Northwest. Northwest Science
61: 103-109.



For plant pathologists. Morphological and physiologi-
cal characteristics of nine Phytophthora species associ-
ated with serious diseases of conifers in the Pacific
Northwest are discussed. Methods for observing spe-
cific characteristics are provided, with a key to simplify
species identification.

Hansen, E.M. 1986. Inoculation of Douglas-fir roots
with isolates of Phelilnus weirii on sites differing
in root rot severity. Canadian Journal of Forest
Research 16:619-623. (Dep. Bot. Plant Path.)
For forest pathologists and pest managers. Douglas-fir
trees 12 to 32 years old were inoculated with four iso-
lates of the fungus Phellinus weirii in 20 plantations in
western Oregon. Mycelial growth on roots differed among
plantations, but there was no correlation between natu-
rally occurring root rot damage and inoculation success
or mycelial growth.

Hansen, E.M., C.M. Brasier, D.S. Shaw, and P.B.
Hamm. 1986. The taxonomic structure of
Phytophthora megasperma: evidence for emerg-
ing biological species groups. Transactions of
the British Mycological Society 87:557-573.
(Dep. Bot. Plant Path.)
For plant pathologists and mycologists. Phytophthora
megasperma, cause of root rot in Douglas-fir nurseries
and agricultural crops, is a complex of distinct, repro-
ductively isolated populations, differing in host range,
tolerance to fungicides, and other characteristics.

Hansen, E.M, D.J. Goheen, P.F. Hessburg, J.J.
Witcosky, and T.D. Schowalter. 1986. Biology
and management of black-stain root disease in
Douglas-fir. P. 13-19 in Forest Pest Management
in Southwest Oregon, Proceedings of a Workshop.
Forest Research Laboratory, Oregon State Uni-
versity. (FIR Program, Medford, Oregon.)
For foresters and pathologists. This paper summarizes
10 years of research and disease monitoring in Douglas-
fir in California, Oregon, and Washington. The relation-
ships between management activity and disease inci-
dence are documented, and control strategies are
discussed.

Harris, R.R. 1986. Occurrence patterns of riparian
plants and their significance to water resource
development. Biological Conservation 38:273-
286.
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For researchers, land managers, and regulatory-agency
personnel. Riparian plants on an alluvial stream in Cali-
fornia occur in distinct locations, based on their toler-
ance to flood damage. When flooding patterns change
as a result of dam construction, cover and frequency of
some plant species may increase. Occurrence of other
species may decline because of their dependence on
floodwaters for metabolic water.

Harris, R.R., R.J. Risser, and C.A. Fox. 1985. A
method for evaluating streamfiow discharge: plant
species occurrence patterns of headwater
streams. P. 87-90 in Riparian Ecosystems and
Their Management: Reconciling Conflicting Uses.
USDA Forest Service, Rocky Mountain Forest
and Range Experiment Station, Fort Collins,
Colorado. General Technical Report RM- 120.
For researchers and managers of riparian ecosystems in
montane settings. This paper presents and illustrates a
technique for studying riparian species distributions in
mountainous regions. The technique, which involves
collecting vegetation data on Instream Flow Incremen-
tal Method transects commonly used for evaluating
fisheries habitat, allows vegetation and fisheries data
collection and analysis to be integrated.

1-lelgerson, O.T., and D.H. McNabb. 1985. Nickel
mining and reclamation in the Klamath-Siskiyou
Mountains. P. 263-267 in Foresters' Future:
Leaders or Followers? Proceedings, 1985 SAF
National Convention, Fort Collins, Colorado. (For.
Res. Lab.)
For land-reclamation specialists, foresters, and geol-
ogists. The Klamath-Siskiyou Mountains contain one of
the greatest areas of exposed ultramafic rock in North
America. This paper describes the setting, problems,
and efforts associated with nickel mining and reclama-
tion in this region.

Hennon, P.E., G.B. Newcomb, C.G. Shaw Ill, and
E.M. Hansen. 1986. Nematodes associated with
dying Chamaecyparis nootkatensis in southeast-
ern Alaska. Plant Disease 70:352. (Dep. Bot.
Plant Path.)
For nematologists, plant pathologists, and forest
ecologists. Obligately plant parasitic nematodes in the
genera Shaeronema and Crossonema were recovered



from soil beneath healthy and declining cedars. These
nematodes may play a role in forest decline.

Hessburg, P.F., and E.M. Hansen. 1986. Mecha-
nisms of intertree transmission of Ceratocystis
wageneri in young Douglas-fir. Canadian Journal
of Forest Research 16:1250-1254. (Dep. Bot.
Plant Path.)
For plant pathologists. The importance of rootlets in
intertree transmission and the necessity of root contacts
for successful transmission of Ceratocystis wageneri were
investigated. The black stain fungus can spread from
tree to tree by vegetative growth through soil and through
root grafts as well as via insect vectors.

Hessburg, P.F., and E.M. Hansen. 1986. Soil tem-
perature and rate of colonization of Ceratocystis
wageneri in Douglas-fir. Phytopathology 76:
627-631. (Dep. Bot. Plant Path.)
For plant pathologists. The effect of soil temperature on
infection success and rate of colonization of Ceratocystis
wageneri in Douglas-fir seedling roots was studied in
growth chambers, greenhouse, and field. Results from
these experiments indicate that fungal growth rate in
roots is sufficient to explain observed radial spread of
the disease in infection centers.

Hessburg, P.F., Sr., and E.M. Hansen. 1987. Patho-
logical anatomy of black stain root disease of
Douglas-fir. Canadian Journal of Botany 65:
962-97 1.
For plant pathologists. Twenty Douglas-fir trees grow-
ing in the Oregon Cascade and Coast Ranges and in-
fected with black stain root disease were dissected.
Macroscopic and microscopic patterns of fungal coloni-
zation are described. Host responses could not curtail
spread of the infection.

Holbo, H.R., E.L. Miller, and R.C. Sidle. 1985.
Scanning recording system for multiple capaci-
tive water-depth transducers. Journal of 1-lydrol-
ogy79(3/4):31 1-3 18.
For watershed hydrologists. The described instrument
permits detailed study of changes in piezometric level
for analysis of subsurface transport and response to
rainfall.
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Kiilsgaard, C.A., S.E. Greene, S.G. Stafford, and
W.A. McKee. 1986. Recovery of riparian vegeta-
tion in the northeastern region of Mount St.
Helens. P. 222-230 in Mount St. Helens: Five
Years Later. Eastern Washington University
Press, Cheney, Washington.
For ecologists, foresters, limnologists, and hydrologists.
This study describes the recovery of riparian vegetation
in the devastated and ashfall areas over the five growing
seasons after the explosive eruption of May 18, 1980.
Recovery depended on the stability of the streamside
areas, the depth of initial and reworked tephra deposits
and sediment, and the sprouting ability of species pres-
ent at the time of the blast.

Lavy, T.L., L.A. Norris, J.D. Mattice, and D.B.
Marx. 1987. Exposure of forestry ground work-
ers to 2,4.D, picloram, and dichiorprop. Environ-
mental Toxicology and Chemistry 6:209-224.
(For. Res. Lab.)
For forest scientists and regulatory officials. Urine sam-
ples from forest workers applying 2,4-D, picloram, and
dichlorprop by four ground techniques were monitored
to determine the dose of herbicide absorbed during
conventional application (T-1) and during application
when special safety procedures were followed (T-2). The
T-2 treatment decreased the absorbed dose for all tech-
niques except that of backpack application. The margin
of safety varied greatly, depending on herbicide applied
and level of personal protection.

Martin, K.L., S.H. Kunkle, and G.W. Brown. 1985.
Giardia and other pathogens in western water-
sheds. P. 143-147 in Foresters' Future: Leaders
or Followers? Proceedings, 1985 SAF National
Convention, Fort Collins, Colorado. (SAF,
Washington, D.C.)
For forest and wildlife managers. The pathogenic intesti-
nal parasite Giardia has become a problem in cold sur-
face water areas such as the Rocky Mountains and the
Pacific Northwest. This paper discusses giardiasis, out-
breaks of the disease, field tests for the presence of
Giardia, and wildland management implications.



Neitro, W.A., V. Binkley, S.P. Cline, R.W. Mannan,
B.G. Marcot, D. Taylor, and F.F. Wagner. 1985.
Snags (Wildlife Trees). P. 129-169 in Manage-
ment of Wildlife and Fish Habitats in Forests of
Western Oregon and Washington. USDA Forest
Service, Pacific Northwest Forest and Range Ex-
periment Station, Portland, Oregon.
For wildlife biologists, forest ecologists, and foresters.
This paper discusses the importance and role of snags
in forest ecosystems and snag management in relation
to wildlife requirements and timber production.

Newton, M. 1986. Residues from organic arseni-
cal herbicides in chemically thinned forests. Jour-
nal of Environmental Quality 15:388-394. (For.
Res. Lab.)
For foresters, ecologists, environmental chemists, and
regulators. Conifers in four Pacific Northwest locations
and forest types were stem-injected with the organic
arsenicals cacodylic acid and monosodium methanear-
sonate (MSMA), herbicides used for forest thinning and
insect control. Concentrations and locations of arseni-
cal residues in tree stems, twigs, and foliage, and in
litter and soil were determined. Ecosystem increases in
arsenic were small and manageable.

Norris, L.A. 1985. 8. Exposure of applicators to
monosodium methanearsonate and cacodylic acid
in forestry. P. 109-121 in Dermal Exposure
Related to Pesticide Use: Discussion of Risk
Assessment. American Chemical Society, St.
Louis, Missouri. (For. Res. Lab.)
For forest scientists and regulatory officials. Effective
worker training and supervision and the use of protec-
tive gear should minimize exposure of humans and other
animals to the arsenic-containing herbicides (cacodylic
acid and MSMA) used in forestry. Tests conducted dur-
ing operational thinning programs showed a correlation
between levels of arsenic in urine from applicators and
whole-body levels of arsenic in small animals. The data
on application exposure are useful for assessing applica-
tor risk.

Norris, L.A. 1986. Accuracy and precision of anal-
yses for 2,4-D and picloram in streamwater by
ten contract laboratories. Weed Science 34:485-
489. (For. Res. Lab.)

For scientists and regulatory officials. Streamwater sam-
ples fortified with 2,4-D and picloram were submitted
for residue analysis to 10 contract laboratories. Accu-
racy and precision of analysis in the laboratories were
highly variable, an indication that careful selection of
contract laboratories and a quality assurance program
should be part of monitoring for water contamination
with herbicides.

Norris, L.A. 1986. Integrated pest management in
forestry. P. 1-5 in Forest Pest Management in
Southwest Oregon, Proceedings of a Workshop.
Forest Research Laboratory, Oregon State Uni-
versity. (FIR Program, Medford, Oregon.)
For forest managers. Integrated pest management (1PM)
provides a rational basis for making management deci-
sions that incorporate technical, economic, admin-
istrative, social, and legal elements. This paper discusses
five steps involved in pest management, the problems
in implementing 1PM, and possible solutions.

Norris, L.A., M.L. Montgomery, and L.E. Warren.
1987. Triclopyr persistence in western Oregon
hill pastures. Bulletin of Environmental Contami-
nation and Toxicology 39:139-141. (For. Res.
Lab.)
For forest scientists. The movement and persistence of
triclopyr and its principal metabolites in grass, soil, and
water were determined to provide a better basis for
evaluating environmental risks associated with using
this herbicide in western Oregon.

Oren, R., W.G. Thies, and R.H. Waring. 1985. Tree
vigor and stand growth of Douglas-fir as influ-
enced by laminated root rot. Canadian Journal of
Forest Research 15:985-988. (For. Res. Lab.)
For forest ecologists and managers. Total stand sap-
wood basal area, a measure of competing canopy leaf
area, was reduced 30% by laminated root rot in a heav-
ily infected stand as compared with a similar uninfected
stand. At the same time, vigor of the uninfected trees
increased by an average of 30%, partly offsetting mor-
tality and thus reducing losses caused by disease.

Perry, D.A. 1985. Silviculture as preventive medi-
cine. P. 32-34 in Proceedings, 33rd Annual West-
ern International Forest Disease Work Conference,
Olympia, Washington.



For forest pathologists and silviculturists. Clearcutting
and residue treatment alter both physical and biological
characteristics of forest soils. This paper discusses ongo-
ing research on how harvest and site preparation affect
pathogenesis and suggests combining the expertise of
silviculturists, ecologists, and pathologists to better de-
fine the way forest systems operate.

Pyles, M.R., K. Mills, and G. Saunders. 1987. Me.
chanics and stability of the Lookout Creek earth
flow. Bulletin of the Association of Engineering
Geologists 24(2):267-280. (For. Res. Lab.)
For geotechnical engineers and engineering geologists.
This paper presents an analysis of pore water pressure
to explain movement of the Lookout Creek earth flow.
Analysis results indicate that timber harvesting is un-
likely to affect earth-flow movement.

Schaap, W., and D.R. DeYoe. 1986. Seedling pro-
tectors for preventing deer browse. Forest Re-
search Laboratory, Oregon State University.
Research Bulletin 54. 12 p.
For professional foresters and wildlife specialists. The
efficacy of eight protectors for minimizing deer browse
was compared. Data were collected on browse damage,
survival, terminal restriction, protector loss, and height
growth. The study demonstrates that available alterna-
tives to Vexar® tubes cost less and exhibit comparable
effectiveness.

Schowalter, T.D., D.L. Overhulser, A. Kanaskie,
J.D. Stein, and J. Sexton. 1986. Lygus hesperus
as an agent of apical bud abortion in Douglas-fir
nurseries in western Oregon. New Forests 1:5-15.
For nursery managers and regeneration foresters. In-
sect and damage surveys in two Douglas-fir nurseries
indicated that leafhoppers and Lygus hesperus increased
in abundance during August and September, coincident
with damage accumulation. Caging studies confirmed
that L. hesperus can cause bud abortion.

Schroeder, W.L. 1985. The engineering approach
to landslide risk analysis. P. 43-50 in Proceed-
ings of a Workshop on Slope Stability: Problems
and Solutions in Forest Management. USDA For-
est Service, Pacific Northwest Forest and Range
Experiment Station, Portland, Oregon. General
Technical Report PNW-180.
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For forest managers and engineers. This paper discusses
two approaches to evaluation of landslide risk: induc-
tive reasoning based on observations and the deductive
approach based on quantifiable information and analyti-
cal models. Current engineering practice requires reli-
ance on both.

Schroeder, W.L., and D.N. Swanston. 1987. Appli-
cation of geotechnical data to resource planning
in southeast Alaska. USDA Forest Service, Pa-
cific Northwest Research Station, Portland,
Oregon. General Technical Report PNW-198.
22 p. (For. Res. Lab.)
For engineers. Data generated from testing of southeast
Alaska's soils are coupled with engineering methods for
evaluating stability of lands proposed for timber harvest.

Taylor, R.L., and P.W. Adams. 1986. Red alder
leaf litter and streamwater quality in western
Oregon. Water Resources Bulletin 22(4):629-635.
(For. Res. Lab.)
For water-quality specialists and watershed managers.
Studies in the municipal watershed at Seaside, Oregon,
showed some streamwater quality change during au-
tumn leaf fall, but no chronic problems. Laboratory
leaching of alder leaves indicated that leaching time,
leaf amount, arid water flow were important variables in
potential water-quality effects.

Tesch, S.D., and D.H. Lysne. 1986. Is treetop
skidding effective in reducing fuel loading? West-
ern Journal of Applied Forestry 1(1):13-15. (For.
Res. Lab.)
For foresters, fuel-management specialists, and logging
engineers. During a commercial thinning in a mixed
conifer stand where designated skid trails were used,
treetop skidding did not reduce fuels in comparison to
conventional felling and bucking practices. Treetop skid-
ding did not reduce skidding productivity or increase
damage to residual crop trees. Whole-tree skidding may
be required to reduce unacceptable fire hazards, but
this method becomes less practical as tree size increases.

Walstad, J.D., and F.N. Dost. 1986. All the king's
horses and all the king's men: the lessons of
2,4,5-T. Journal of Forestry 84(9):28-33. (For.
Res. Lab.)



For forest resource managers and integrated pest-
management specialists. The cancellation of the use of
2,4,5-T and silvex pesticides by the Environmental Pro-
tection Agency in 1985 climaxed a controversial period
in forest pest management. The authors review the his-
tory of the controversy and suggest responses to public
concerns about pesticides and other forest practices.

Warren, W.G., and P.W. Chen. 1986. The impact
of misspecification of the negative binomial shape
parameter in sequential sampling plans. Cana-
dian Journal of Forest Research 16:608-611.
For foresters interested in sampling for pests and path-
ogens. (inderestimating the shape parameter does little,
if any, harm and may even be advantageous.

Witcosky, J.J., T.D. Schowalter, and E.M. Hansen.
1986. Hylastes nigrinus (Coleoptera: Scolytidae),
Pissodes fasciatus, and Steremnius carinatus
(Coleoptera: Curculionidae) as vectors of black-
stain root disease of Douglas-fir. Environmental
Entomology 15:1090-1095. (Dep. Bot. Plant
Path.)
For forest entomologists, pathologists, and pest man-
agement specialists. This study demonstrated that three
species of beetles are vectors of black-stain root disease
of Douglas-fir. The results firmly support the associa-
tion between development of this disease and pre-
commercial thinning.

Witcosky, J.J., T.D. Schowalter, and E.M. Hansen.
1986. The influence of time of precommercial
thinning on the colonization of Douglas-fir by
three species of root-colonizing insects. Cana-
dian Journal of Forest Research 16:745-749.
(Dep. Bot. Plant Path.)
For forest entomologists, pathologists, managers, and
pest specialists. In Douglas-fir plantations in western
Oregon, precommercial thinning resulted in significantly
increased abundances of insect vectors of black-stain
root disease. Time of thinning can be manipulated to
reduce the activity of these vectors in plantations that
are mechanically thinned.

Witmer, G.W., and D.S. deCalesta. 1986. Resource
use by unexploited sympatric bobcats and coy-
otes in Oregon. Canadian Journal of Zoology
64:2333-2338.

For research and management biologists. A total of 633
radio "fixes" of six bobcats and five coyotes were used
to determine home ranges, activity, and habitat-use
patterns. Over 300 scats were analyzed to provide infor-
mation on food habits; bobcats and coyotes use the
same habitats and foods and so should be in direct
competition.

EVALUATION
OF FOREST
USES,
PRACTICES,
AND POLICIES
Anderson, P.T., M.R. Pyles, and J. Sessions. 1986.

Surfacing of steep low volume roads. Logging In-
dustry Research Association, New Zealand. Tech-
nical Release 8(6). 4 p. (For. Res. Lab.)
For forest engineers. This Technical Release discusses
the requirements for aggregate road-surfacing materi-
als that provide adequate traction for standard logging
trucks on steep grades.

Beuter, J.H. 1986. National forest roads: what's
all the fuss about? P. 47-58 in Proceedings, Con-
ference on Below-Cost Timber Sales. The Wilder-
ness Society, Washington, D.C. 266 p.
For forest managers and policymakers. This paper gives
background on national forest roads, discusses prob-
lems in justifying the need for such roads, and accounts
for costs of their construction and maintenance.



Beuter, J.H. 1987. When does the regulation of
private forest land become taking? Renewable
Resources Journal 5(2): 15-21.
For private forest landowners, legislators, and other pub-
lic officials. This article explores philosophical and judi-
cial views on property rights and discusses the impli-
cations for regulating forest practices.

Beuter, J.l-L, and D.C. lverson. 1987. FORPLAN:
an economic perspective. p. 87-95 in Pro-
ceedings, Symposium on FORPLAN. USDA For-
est Service, Rocky Mountain Forest and Range
Experiment Station, Fort Collins, Colorado. Gen-
eral Technical Report RM- 140.
For forest managers, policymakers, and planners. This
article presents an overview of the economic assump-
tions and implications of using FORPLAN for national
forest planning.

Brodie, J.D. 1985. Economic analysis of
shelterwood versus clearcut decisions. P. 29-3 1
in Proceedings of a Workshop on the
Shelterwood Management System. J.W. Mann
and S.D. Tesch, eds. Forest Research Lab-
oratory, Oregon State University. (Proceedings
available at $6.00 from Forestry Business
Office, College of Forestry, Oregon State Uni-
versity.)
For forest managers and regeneration specialists. Eco-
nomic analyses of clearcut and shelterwood alterna-
tives are provided for an average to good site and a
poor site, and methods of comparison are outlined.
Poor sites tend to favor regeneration methods such as
shelterwood that pay the regeneration costs through
reduced revenues and delay, rather than as a cash
outlay.

Brodie, J.D. 1985. Retrospective analysis of
vegetation management effects in Douglas-fir.
P. 346 in Challenges in Food Production. Pro-
ceedings, 38th Annual Meeting, Southern Weed
Science Society.
For regeneration foresters. This item provides a brief
analysis of field data on benefits from chemical tech-
niques of vegetation management.
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Brodie, J.D. 1986. Motivations for intensive man-
agement of Douglas-fir in the nonindustrial pri-
vate sector. P. 4345 in Douglas-fir: Stand
Management for the Future. College of Forest
Resources, University of Washington, Seattle,
Washington. Institute of Forest Resources Con-
tribution No. 55.

For forestry professionals. This paper discusses the eco-
nomic incentives for regeneration and precommercial
thinning and the implications of these practices for
nonindustrial landowners. The analysis is conducted for
both the late 1970's, when stumpage values were high,
and the 1980's, when such values were low.

Brodie, J.D., P.J. Kuch, and C. Row. 1987. Eco-
nomic analysis of the silvicultural effects of
vegetation management at the stand and forest
levels. P. 365-395 in Forest Vegetation Manage.
ment for Conifer Production. J.D. Walstad and
P.J. Kuch, eds. John Wiley & Sons, New York.
For professional foresters and vegetation managers.
Examples of stand-level investment analysis are pre-
sented via yield tables and simulation in the case of
Douglas-fir and via optimization in the case of loblolly
pine. The allowable-cut effect (ACE) approach for
macroeconomic regional production and employment
analyses is presented.

Brown, P.J., and M.J. Manfredo. 1987. Social val-
ues defined. P. 12-23 in Valuing Wildlife Re.
sources: Economic and Social Perspectives.
Westview Press, Boulder, Colorado.
For wildlife managers and researchers. The social val-
ues of wildlife management are identified and defined
to encourage discussion. A management production
process that provides a context for integrating concepts
of social value into wildlife management is described.

Buckman, R.E. 1987. Strengthening forestry in-
stitutions in the developing world. Ambio
16(2-3): 120-121. (For. Res. Lab.)
For those interested in international forestry. This arti-
cle explores the institutional framework (human
resources, research, policy development, and related
issues) necessary to launch and sustain forestry pro-
grams in developing countries,



Curtis, R.O., and D.D. Marshall. 1986. Levels-of-
growing-stock cooperative study in Douglas-fir:
Report No. 8The LOGS study: twenty-year
results. USDA Forest Service, Pacific Northwest
Research Station, Portland, Oregon. Research
Paper PNW-356. 113 p.
For forest mensurationists and managers. This prog-
ress report reviews the history and status of the coop-
erative levels-of-growing-stock study in coast Douglas-
fir, begun in 196 in Oregon, Washington, and British
Columbia. It presents new analyses, including compari-
sons among some installations, and evaluates the LOGS
study design.

Decker, D.J., T.L. Brown, B.L. Driver, and P.J.
Brown. 1987. Theoretical developments in as-
sessing social values of wildlife: toward a com-
prehensive understanding of wildlife recreation
involvement. P. 76-95 in Valuing Wildlife
Resources: Economic and Social Perspectives.
Westview Press, Boulder, Colorado.
For wildlife and recreation managers and researchers.
Models of human behavior as it relates to recreation
and wildlife are described, and an explanation of hu-
man involvement in wildlife-oriented recreation is
postulated. A model to provide guidance for future re-
search is proposed.

Elwood, N.E., and J.C. Kincaid. 1985. ECON: a
system for economic analysis with a programma-
ble calculator. Forest Research Laboratory, Ore-
gon State University. Special Publication 12.
20 p.
For professional foresters. Instructions are given for us-
ing program [CON to analyze financial performance
of forestry or nonforestry projects. Although it is writ-
ten for the Hewlett-Packard 41-C or 4-CV calculator,
the program listing can be translated to other lan-
guages. [CON calculates net present worth and net
future worth, soil expectation value, benefit-cost ratio,
and rate of return.

Emmingham, W.l-I., and M. Bondi. 1983. Manag-
ing woodlands in the coastal fog belt. Oregon
State University Extension Service. Extension
Circular 1131. 5 p.
For private, nonindustrial timber landowners of the Pa-
cific Northwest. This is one of three Extension publica-

tions which explain in lay terms various forest-
management practices. Each publication focuses on a
different management practice or problem.

Garland, J.J. 1987. Selection, training and motiva-
tion of the logging labor force. P. 17-27 in
Proceedings, 9th Annual Council on Forest Engi-
neering (COFE) Meeting, Auburn University,
Auburn, Alabama.
For forest engineers and logging managers. Current
practices for selection, training, and motivation of the
logging labor force are discussed. The process of
developing a designed' training program is outlined.
Design guidelines are provided for incentive systems.

Haight, R.G. 1985. A comparison of dynamic and
static economic models of uneven-aged stand
management. Forest Science 31:957-974. (For.
Res. Lab.)
For forest economists and forest managers. Elemen-
tary calculus is used to show that, for any initial stand
structure, (1) the optimal transition harvest regime does
not converge to a steady state that maximizes land ex-
pectation value as defined by the Faustmann equation,
and (2) the present value (PV) of the optimal transition
and steady-state regime is greater than the PV of the
statically determined steady state. An algorithm is pre-
sented and applied to Wisconsin hardwood stands to
demonstrate the differences in harvesting regimes.

Haight, R.G. 1987. Evaluating the efficiency of
even-aged and uneven-aged stand management.
Forest Science 33:116-134. (Available from
R.G. Haight, USDA Forest Service, Southeast-
ern Forest Experiment Station, Box 12254, Re-
search Triangle Park, North Carolina 27709.)
For forest economists, management specialists, and
silviculturists. This paper formulates an investment
model for evaluating and comparing silvicultural prac-
tices in alternative management systems applied to
existing stands. A case is presented for ponderosa pine
in the Southwest.

Hann, D.W., and J.A. Scrivani. 1986. Dominant-
height-growth and site-index equations for
Douglas-fir and ponderosa pine in southwest
Oregon. Forest Research Laboratory, Oregon
State University. Research Bulletin 59. 13 p.



For foresters in southwest Oregon. Equations and
graphs for dominant height growth and site index (base
age 50 years) are presented. Additional equations are
provided to interconvert Douglas-fir and ponderosa pine
site indices for stands supporting or capable of support-
ing both species.

Hann, D.W., D.K. Walters, and J.A. Scrivani.
1987. Incorporating crown ratio into prediction
equations for Douglas-fir stem volume. Canadian
Journal of Forest Research 17:17-22. (For. Res.
Lab.)
For forest researchers. This study explored ways of in-
corporating crown ratio into relatively simple total-stem
cubic volume equations, compared those equations with
and without crown ratio, and determined which form
had the greatest predictive ability.

Howard, I.E. 1985. Estate planning for nonindus-
trial forest owners. Land Economics 61(4):
363-37 1.
For nonindustrial forest owners. This paper presents
research results on the interaction of business form,
funding technique, and forest management on fed-
eral income and estate tax liabilities of private, non-
industrial forest owners.

Jackson, R.G. 1986. Historic preservation and the
recreation visitor. Landmarks lV(3-4):28-29.
For cultural resource managers. The role of cultural re-
sources in recreation has not been widely explored. This
article reports the preliminary results of a study which
examined preservation concepts, field interpretation and
application of preservation law, values inherent in cul-
tural resources, and federal responsibility for manag-
ing cultural resources.

Jackson, R.G., and J. Oltremari. 1985. Chile's na-
tional parks: present and future. Parks 10(2):
1-4. (In Spanish.)
For international park managers. Chile's national park
system was one of the earliest in Latin America. This
article traces the historical evolution of the preserva-
tion ideal in Chile as reflected in its system of pro-
tected wildland areas. Current problems and changes
proposed by new legislation are reviewed.

Jackson, R.G., and J. Oltremari. 1985. Influencia
del desarrolo del Parque Nacional Chiloe en Ia
comunidad local: resultados preliminares.
Informe de Convenio No. 78. Serie Tecnica de
Ia (iniversidad Austral de Chile, Facultad de
Ciencias Forestales, Valdivia, Chile. (In
Spanish.)
For national park managers and researchers. Native
populations residing in and near national parks in Latin
America create special concerns for the park manager.
This study examined the natives' perceptions of the
socio-economic impacts of Chiloe National Park on
their lives, local economy, and culture.

Kellert, S.R., and P.J. Brown. 1985. Human di-
mensions information in wildlife management,
policy and planning. Leisure Sciences 7(3):
269-280.
For resource managers. The key to managing wildlife
effectively is a better understanding of the public's rela-
tionship to this resource. Four areas of need are
reviewed: constituency identification, multiple satis-
faction management, social impact and trade-off
analysis, and public awareness and education.

Klopsch, M.W., and S.G. Stafford. 1986. The sta-
tus and promise of intersite computer com-
munication. P. 115-123 in Research Data Man-
agement in the Ecological Sciences. The Belle
W. Baruch Library in Marine Science Number 16.
University of South Carolina Press, Columbia,
South Carolina. (For. Res. Lab.)
For data managers, ecologists, biologists, and computer
scientists. This paper reviews communication capabili-
ties and explores some future possibilities of linking
the Long-Term Ecological Research (LTER) sites across
the country. Linking LTER sites into a telecommunica-
tions network is feasible and has potential for future
ecological research.

Larsen, D.R., and D.W. Hann. 1987. Height-
diameter equations for seventeen tree species
in southwest Oregon. Forest Research Lab-
oratory, Oregon State University. Research Pa-
per 49. 16 p.
For foresters. Equations for predicting total height as
a function of diameter at breast height are presented



for 17 tree species from southwest Oregon. Because
basal area and site index often influence tree height,
additional equations that may include either or both
of these as independent variables are presented.

Larsen, D.R., D.W. Hann, and S.C. Stearns-Smith.
1987. Accuracy and precision of the tangent
method of measuring tree height. Western Jour-
nal of Applied Forestry 2:26-28. (For. Res. Lab.)
For foresters and mensurationists. Data from a large-
scale growth and yield project were used to examine
the accuracy and precision of the tangent method of
measuring tree height. The method tends to underesti-
mate the average height of conifers by less than 1 foot,
but the bias, while statistically significant, is small for
practical purposes.

LeDoux, C.B., and L.W. Starnes. 1986. Cable log-
ging production rate equations for thinning
young-growth Douglas-fir. Forest Products Jour-
nal 36(5):21-24.
For logging managers and forest planners. These equa-
tions for determining production rates in cable logging
operations can be used to develop hourly estimates for
several cable yarders thinning young-growth Douglas-
fir under a variety of site and stand conditions.

Maguire, D.A., and D.W. Hann. 1987. Equations
for predicting sapwood area at crown base in
southwestern Oregon Douglas-fir. Canadian Jour-
nal of Forest Research 17:236-241. (For. Res.
Lab.)
For researchers in silviculture and growth and yield.
Two basic taper models were analyzed for their ability
to predict sapwood area at crown base. A model for
predicting sapwood area at breast height from only di-
ameter at breast height, total height, and height to
crown base is also presented.

Manfredo, M.J., and B. Haight. 1986. Oregon's
nongame tax checkoff: a comparison of donors
and nondonors. Wildlife Society Bulletin 14:
12 1-126. (For. Res. Lab.)
For wildlife researchers and managers. The success of
tax checkoffs has allowed rapid growth of nongame
management programs. Results of this survey suggest
that continued growth can be encouraged if nongame
fund and wildlife managers improve communications
with donors, clarify the meaning of nongame," de-
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scribe projects supported by the nongame fund, seek
public opinion as well as donations, and work with
professional tax preparers.

Mastrantonio, J.L. 1987. The JOURNAL inter-
views Robert E. Buckman. IUFRO's new presi-
dent asks foresters to get involved in social
issues. Journal of Forestry 85(2):23-25.
For those interested in international forestry. The
Journal of Forestry interviews the new president of the
International Union of Forestry Research Organizations
about his views on forestry and forestry research in de-
veloping countries.

Mckee, A., GM. Stonedahl, J.F. Franklin, and F.J.
Swanson. 1987. Research publications of the
H.J. Andrews Experimental Forest, Cascade
Range, Oregon, 1948-1986. USDA Forest
Service, Pacific Northwest Research Station,
Portland, Oregon. General Technical Report
PNW-201.74 p.
For natural resource managers and scientists. This is
an indexed compilation of all publications resulting
from research at the H.J. Andrews Experimental For-
est and nearby Research Natural Areas from 1948 to
1986.

Mckimmy, M.D. 1986. The effect of forest man-
agement practices on wood properties. P. 3 5-47
in Juvenile WoodWhat Does It Mean to For-
est Management and Forest Products? Proceed.
ings of a Cooperative Technical Workshop.
Forest Products Research Society/Society of
American Foresters, Madison, Wisconsin.
For forest managers and wood utilization specialists.
Two theses on evaluating the effect of forest stand man-
agement on wood quality and wood strength are
summarized. Various thinning and fertilization regimes
significantly influenced mechanical properties of wood
and microcharacteristics of annual ring density as de-
termined by X-ray densitometry.

Mckimmy, M.D. 1986. The genetic potential for
improving wood quality. P. 118-122 in Douglas.
fir: Stand Management for the Future. College
of Forest Resources, University of Washington,
Seattle, Washington. Institute of Forest Re-
sources Contribution No. 55.



For forest managers and wood utilization specialists.
Two areas of major concern to forest managers are tim-
ber supply and wood quality. The forest manager can
incorporate various forest-management techniques into
a tree improvement program and thereby produce large
volumes of higher quality wood.

McMahon, R.O. 1986. An update on nontariff
barriers to trade (in forest products). P. 13-21
in Developments in TradeImplications for
Aquatic Products. Sea Grant Communications,
Oregon State University. Sea Grant ORESEW-
85-003.
For those interested in nontariff barriers to wood ex-
ports from Oregon. This article discusses several types
of nontariff barriers and the problems they pose for ex-
panding Oregon's international trade in wood products.

Montgomery, C.A., J.D. Brodie, and D.A. Cleaves.
1986. Allowable cut effect and fire-damage
appraisal. Western Journal of Applied Forestry
1:100-103.
For professional foresters. Investment in forest fire
protection and control requires appraisal of potential
loss. If income maximization within a framework of har-
vest constraints is a priority, analysis according to the
allowable cut effect is a better guide; if the primary
objective is to maximize the value of the timber
inventory, computing present net worth of harvest and
other benefits lost on a stand-by-stand basis is
recommended.

Olsen, E.D. 1985. Computer program for model-
ing multiple-entry economics. P. 5 1-53 in For-
est Operations in Politically and Environmentally
Sensitive Areas. Proceedings, Council on For-
est Engineering, Tahoe City, California. (For.
Res. Lab.)
For forest engineers and teachers. A computer pro-
gram incorporating microcomputer spreadsheet soft-
ware was developed for evaluating multiple entries into
a stand. The model can be applied to aerial, skyline,
and ground-based systems and provides previously un-
available features such as road maintenance costs, real
appreciation of expenses and incomes, landing change
times, and yarding path options.
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Olsen, E.D., C.B. LeDoux, and J.C. Mclntire.
1983. Determining deck size limitations for
small cable yarders. Loggers Handbook
XLIII:11-12, 50.
For contract loggers. A model for desktop computer
(HP 9830) was developed to predict the yarding deck
size and to find how certain variables affect the yard-
ing of a setting. The model's principal value is in illus-
trating the production impacts of log diameter, stems
per acre, and decking clearance.

Paredes V., G.L., and J.D. Brodie. 1987. Efficient
specification and solution of the even-aged rota-
tion and thinning problem. Forest Science
33:14-29. (For. Res. Lab.)
For forest economists. This article describes a compu-
tationally efficient method for stand management
decisions. An illustrative example is presented and the
new method's performance compared with an existing
dynamic programming algorithm.

Ritchie, M.W., and D.W. Hann. 1985. Equations
for predicting basal area increment in Douglas-
fir and grand fir. Forest Research Laboratory,
Oregon State University. Research Bulletin 51.
9 p.
For forest managers and mensurationists. Two equa-
tions are presented for each species: one has site in-
dex as an independent variable, and the other has
predicted height growth as an independent variable. The
other variables used are diameter, crown ratio, crown
competition factor in larger trees on the sample point,
and stand basal area. Techniques for predicting future
diameters from these equations are also presented.

Ritchie, M.W., and D.W. Hann. 1986. Develop-
ment of a tree height growth model for Douglas-
fir. Forest Ecology and Management 15:
135.145. (For. Res. Lab.)
For modelers of forest growth and yield. On the basis
of a sample of 866 Douglas-firs, a predictive model that
expresses 5-year height growth as a nonlinear function
of potential height growth, crown ratio, and height of
the subject tree divided by dominant stand height is
presented. This model successfully explained the varia-
tion in height growth that resulted from tree vigor, tree
position, and site productivity.



Ritchie, M.W., and D.W. Hann. 1987. Equations
for predicting height to crown base for fourteen
tree species in southwest Oregon. Forest Re-
search Laboratory, Oregon State University. Re-
search Paper 50. 14 p.
For foresters in southwest Oregon. Equations are pre.
sented for predicting height to crown base (or bole
ratio) for 14 species of trees common to the mixed-
conifer zone of southwest Oregon. Nonlinear regres-
sion was used to fit a weighted logistic function for each
species.

Sessions, J. 1986. Can income tax rules affect
management strategies for forest roads? West-
ern Journal of Applied Forestry 1(1):26-28. (For.
Res. Lab.)
For forest engineers and forest managers. Income rules
that differentiate between types of road-related costs
can influence decisions on investments in forest
transportation. Rules may lead landowners with sim-
liar management objectives but different marginal tax
rates to adopt different strategies of road management.

Sessions, J., J.W. Mann, and J.D. Brodie. 1986.
Technical advances in wood utilization, quality
premiums for stumpage, and profitability of for-
est investment. P. 45-52 in Assessing Timber-
land Investment Opportunities, Proceedings
47346, Forest Products Research Society,
Madison, Wisconsin. (For. Res. Lab.)
For forest economists and managers. The profitability
of forest investments depends primarily upon the
expectations of future wood prices and management
costs. This paper illustrates how two projections of price
levels accompanied by changes in price-diameter rela-
tionships would affect the profitability of forest
investment.

Sessions, J., R. Stewart, P. Anderson, and B.
Tuor. 1986. Calculating the maximum grade a
log truck can climb. Western Journal of Applied
Forestry 1(2):43-45. (For. Res. Lab.)
For forest engineers, loggers, and managers. Steep road
grades provide managers with a new way to reduce eco-
nomic and environmental costs of transportation
systems. Equations for maximum grade-climbing abil-
ity (gradeability) of both loaded and unloaded log trucks
are presented.
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Smith, N.J., and D.W. I-Iann. 1986. A growth
model based on the self-thinning rule. Canadian
Journal of Forest Research 16:330-334.
For forest managers and mensurationists. A two-staged
stand growth model describes the relationship between
biomass or volume and numbers of stems in even-aged
monocultures undergoing self-thinning. The model was
tested on red alder seedlings and red pine stands.

Vlachos, E., C.W. Bingham, M. Clawson, and R.M.
Alston. (1986.) Forest resources in the future
of the Pacific Northwest. The 1985 Starker
Lectures, College of Forestry. Forest Research
Laboratory, Oregon State University. 43 p.
For everyone with a general interest in forestry. The
1985 Starker Lectures discuss the future role of forest
resources in the economy of the Pacific Northwest from
the perspectives of a sociologist, a corporate executive,
an economist, and an economic historian.

Waistad, J.D., J.D. Brodie, B.C. McGinley, and
C.A. Roberts. 1986. Silvicultural value of chemi-
cal brush control in the management of Douglas-
fir. Western Journal of Applied Forestry
1:69-73. (For. Res. Lab.)
For practicing foresters. Retrospective analyses of three
conifer sites in western Oregon and Washington were
conducted to determine the long-term silvicultural im-
pact and economic value of chemical brush-control
treatments performed 10 to 25 years earlier. Projec-
tions of mature yield and economic returns tend to be
substantial for areas where brush control treatments are
applied.

Walters, D.K., and D.W. Hann. 1986. Predicting
merchantable volume in cubic feet to a variable
top and in Scribner board feet to a 6.inch top
for six major conifers of southwest Oregon. For-
est Research Laboratory, Oregon State Uni-
versity. Research Bulletin 52. 107 p.
For forest managers, inventory specialists, and timber
sales personnel. A volume ratio approach is used to
predict volume in cubic feet from breast height to any
top diameter inside bark from 0 to 6 inches. Appended
tables show volume in cubic feet and in Scribner board
feet for various top diameters inside bark of six major
conifers.



Walters, D.K., and D.W. Hann. 1986. Taper equa-
tions for six conifer species in southwest
Oregon. Forest Research Laboratory, Oregon
State University. Research Bulletin 56. 41 p.
For forest managers and biometricians. Taper equa-
tions predicting stem diameters inside bark are pre-
sented for Douglas-fir, grand fir, white fir, ponderosa
pine, sugar pine, and incense-cedar. Fourteen differ-
ent equations are examined in a preliminary analysis,
and a summary chart shows how to apply the final
equations.

Walters, D.K., D.W. Hann, and M.A. Clyde. 1985.
Equations and tables predicting gross total stem
volumes in cubic feet for six major conifers of
southwest Oregon. Forest Research Laboratory,
Oregon State University. Research Bulletin 50.
36 p.
For forest managers and silviculturists. The basic equa-
tions use diameter outside bark at breast height and
total tree height as independent variables. Tables and
additional equations were developed that incorporate
crown ratio for Douglas-fir, grand fir, and white fir.
Equations that predict stump diameter, volume below
breast height, and volume above breast height also are
developed and presented for each species.

Waring, R.H., F.L.C. Reed, J.V. Krutilla, and J.A.
Miles. (1987.) Forests of the Northwest: a time
for reflection. The 1986 Starker Lectures, Col-
lege of Forestry. Forest Research Laboratory,
Oregon State University. 43 p. (For. Res. Lab.)
For those with a general interest in forestry. The 1986
Starker Lectures reflect on the scientific foundations
for forestry in the Northwest; the timber supply issue
in Canada and the United States; recent research into
allocation of forest resources among competing
interests; and the political, but not necessarily pro-
fessional, decisions that are affecting management of
natural resources.

Warren, W.G. 1986. On the presentation of
statistical analysis: reason or ritual. Canadian
Journal of Forest Research 16:1185-1191.
For forest researchers. Common deficiencies in the pre-
sentation of statistical analyses in forestry and other
publications are illustrated and appropriate corrective
measures indicated.
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Warren, W.G. 1986. Statistical analysis and micro-
computers in forestry research. p. i-i 1 in
Proceedings, 18th World Congress, International
Union of Forestry Research Organizations, Divi-
sion 6, Ljubljana, Yugoslavia.
For forest researchers. The role of statistical analysis
and computers is discussed. Caution is urged in the use
of statistical software packages.

EFFICIENCIES
IN WOOD AND
ENERGY USE
Biermann, C.J., and J. Houston. 1987. Microcom-

puter applications: laboratory control and data
acquisition through the RS232C port. American
Laboratory 19(5):126-129.
For beginners in computerized data acquisition in the
field or laboratory. A versatile data-acquisition product
and some simple, useful electronic circuits to extend its
applications are presented.

Biermann, C.J., L. Ingram, G.D. McGinnis, and
T.F. Kellogg. 1985. Wet oxidation of radio-
labeled D-glucose. Carbohydrate Research
143:256-259.
For those interested in biomass conversion of lignocellu-
losic materials. The conversion of glucose into chemi-
cals such as formic acid, acetic acid, and methanol was
investigated.

Biermann, C.J., C.M. Kinoshita, J.A. Marlett, and
R.D. Steele. 1986. Analysis of amino acids as
tert. -butyldimethylsilyl derivatives by gas
chromatography. Journal of Chromatography
357:330-334.
For analytical chemists in need of a rapid method for
analyzing amino acids of biological origin. Amino acids



were well resolved as the title derivatives on a capillary
column within 30 minutes.

Biermann, C.J., and R. Narayan. 1986. Crosslinking
of cellulose acetate with phosphorus pentoxide.
Journal of Polymer Science: Polymer Letters
25:89-92.
For those interested in the rheological properties of
cellulose solutions. Crosslinking in cellulose polymers
was induced by the dehydration action of phosphorus
pentoxide.

Biermann, C.J., and R. Narayan. 1986. Inflates of
cellulose acetate and 0-methylcellulose: occur-
rence of crosslinking. Carbohydrate Research
153:C1-C4.
For those interested in soluble cellulose polymers. For-
mation of trifluormethansulfonyl esters of cellulose poly-
mers led to crosslinking by formation of ether linkages
from nucleophilic displacement reactions.

Brown, T.D., and N.E. Elwood. 1987. Acquiring
and using a portable sawmill. Oregon State (mi-

versity Extension Service. Extension Circular
1250. 19 p.
For anyone interested in using a portable sawmill. This
circular describes the different types of portable mills
available and the economics of purchasing one.

Butler, D.A., and P.K. Pierson. 1987. Correcting
distortion in digital images. P. 6.49-6.69 in
Proceedings, 3rd International Applied Machine
Vision Conference (VISION '87), Detroit,
Michigan.
For process-control specialists. This paper investigates
practical ways to measure and correct distortion in digi-
tal imaging systems. Study results show that accuracy
can be substantially increased by implementing a rela-
tively simple correction scheme.

Fernandez, E.C., and M.L. Layer. 1986. Douglas-
fir bark. II. Isolation and characterization of a
glucomannan. Wood and Fiber Science 18:
436.445. (For. Res. Lab.)
For those interested in utilizing bark. A glucomannan
has been isolated from the holocellulose fraction of the
inner bark of Douglas-fir. Its structural and physical
properties place this glucomannan within the alkali-
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soluble family of polysaccharides known to be contained
in the wood of all gymnosperms.

Forrer, J.B., and H.F. Vermaas. 1987. Develop-
ment of an improved moisture meter for wood.
Forest Products Journal 37(2):67-7 1.
For manufacturers and operators of automated dry-kiln
equipment. This paper addresses the problems of con-
tinuously measuring moisture content of lumber for
process-control applications. A pooled regression
equation, which includes automatic temperature
compensation, allows extrapolated readings to be
obtained for moisture contents ranging from 5 to
30 percent.

Funck, J.W. 1985. Characteristics of logging resi-
dues from the Oregon Cascades. P. 179-185 in
The 7th International FPRS Industrial Wood En-
ergy Forum '83. Volume I. Forest Products Re-
search Society, Madison, Wisconsin.
For producers of wood energy. Energy characteristics
such as higher heating value, moisture content, and
specific gravity are presented for both the wood and
bark portions of logging residues obtained from logging
sites in the Oregon Cascades. Both higher and lower
heating values are presented, as well as moisture con-
tents on a wet and a dry basis.

Funck, J.W., and M.G. Babb. 1987. The effect of
scanner settings on green veneer recovery. Ply-
wood Research Foundation, Tacoma, Washington.
23 p. (For. Res. Lab.)
For veneer-mill managers, process analysts, and quality-
control personnel. Effects of clipper scanner settings on
green veneer recovery and mill profits are analyzed by
computer and the results presented.

Funck, J.W., and T.H. Sheffield. 1985. Veneer re-
covery and losses through the green-end clipper.
Forest Products Journal 35(1 1/12):30-34. (For.
Res. Lab.)
For veneer-mill managers and equipment manufacturers.
Some of the largest losses in veneer production occur at
the green-end clipper. A direct-measurement, noricon-
tact system was developed in which veneer was filmed
and the veneer images were digitized to produce de-
tailed and previously unmeasured data on green-end



veneer recovery and loss. The results are useful both for
improving green.end recovery and for improving clip-
per and scanner equipment.

Goodell, B.S., R.L. Krahmer, and R.D. Graham.
1986. Bound chlorinated residue in chloropicrin-
treated Douglas-fir. Wood and Fiber Science
18(1):127-133. (For. Res. Lab.)
For wood scientists. Douglas-fir wafers exposed to chlo-
rinated vapors, then aerated and heated or extracted
with acetone, were analyzed with a scanning electron
microscope. Chlorinated residues appeared most con-
centrated in the middle lamellae and in wood extractive
areas, an indication that the residues were selectively
binding to phenolic materials. Mass spectroscopy showed
that the chloropicrin molecule fragmented and reacted
with vanillin to produce a chlorinated phenolic material.

Goodell, B.S., H. Resch, and B.A. Bendtsen. 1985.
Staining of timber in the Mount St. Helens
mudflows. Wood and Fiber Science 17(3):
377-38 1. (For. Res. Lab.)
For wood chemists and forest scientists. A discolored
ring of wood was observed in standing dead Douglas-fir
trees that were in the path of the Mount St. Helens
volcano mudflows. The stain, caused by iron infiltration,
usually occurred only in the inner sapwood, but the
hypothesis that mudflow heat inactivated translocation
mechanisms and prohibited iron transport through the
outer sapwood could not be proved.

llcewicz, L.B., M.N.L. Narasimhan, and J.B. Wilson.
1986. Micro and macro material symmetries in
generalized continua. International Journal of
Engineering Science 24(1):97-109. (For. Res.
Lab.)
For specialists in solid mechanics and material science.
Material symmetry restrictions on constitutive moduli
of anisotropic elastic solids formed by different modes
of aggregation are investigated. An analysis of the com-
bined influence of anisotropy, substructure orientation,
and long-range nonlocal interactions is presented.

Kamke, F.A., and J.B. Wilson. 1985. Analysis of a
rotary dryer: drying of wood particles. Forest
Products Journal 35(9):32-40. (For. Res. Lab.)
For wood technologists and engineers. Rotary dryers,
already in use by the particleboard industry, are being
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used increasingly in hogged fuel drying. A simulation
model was developed to allow a detailed examination of
the rotary drying process and to put into perspective
many of the interrelationships among the numerous
rotary-drying parameters, including gas flow rate, gas
temperature, particle moisture content, and particle size.

Kamke, F.A., and J.B. Wilson. 1986. Computer
simulation of a rotary dryer. Part I: Retention
time. AIChE Journal 32(2):263-268. (For. Res.
Lab.)
For engineers and equipment designers. A computer
model of a single-pass, rotary drum dryer describes the
drying behavior of wood particles. This part of a two-
part study examines retention time of the particle within
the drum in terms of the predictive model and collabora-
tive data from a large-scale dryer.

Kamke, F.A., and J.B. Wilson. 1986. Computer
simulation of a rotary dryer. Part II: Heat and
mass transfer. AIChE Journal 32(2):269-275.
(For. Res. Lab.)
For engineers and equipment designers. A computer
model of a single-pass, rotary drum dryer describes the
drying behavior of wood particles. This part of a two-
part study models the heat and mass transfer process
during drying and substantiates that process for a large-
scale dryer.

Karchesy, J.J., and R.W. Hemingway. 1986. Con-
densed tannins: (43-8; 23-0--.7)-linked procy-
anidins in Arachis hypogea L. Journal of Agricul-
tural and Food Chemistry 34: 966-970. (For. Res.
Lab.)
For wood chemists and adhesive chemists. Water-soluble
polymeric procyanidins from flaked and pelletized pea-
nut skins have comparatively low number-average mo-
lecular weights (about 2200 as the peracetate) and
low dispersivities (about 1.8). These polymers have ex-
cellent potential for use in cold-setting adhesive
applications.

Karchesy, J.J., R.W. Hemingway, Y.L. Foo, E.
Barofsky, and D.F. Barofsky. 1986. Sequencing
procyanidin oligomers by fast atom bombard-
ment mass spectrometry. Analytical Chemistry
58:2563-2567. (For. Res. Lab.)



For wood chemists and adhesive chemists. This study's
findings show that procyanidin oligomers can be se-
quenced by fast atom bombardment mass spectrometry,
that information can be obtained about the type and
location of the interflavanoid bonds, and that linear and
branched oligomers can be differentiated on the basis
of their fragmentation products.

Kirk, R.W., and J.B. Wilson. 1986. Rotary drying
of wood waste fuels with boiler exhaust gases:
simulation, field studies, economics. Forest Prod-
ucts Journal 36(718):57-62. (For. Res. Lab.)
For forest products manufacturers, managers, and
engineers. Simulations and cost analysis demonstrate
that adding a rotary dryer to an existing wood-waste-
fired boiler is an economically feasible solution for mills
having problems with high fuel moisture content, want-
ing to reduce fuel cost, needing increased steam output,
or having a short supply of hogged fuel.

Kozlik, C.J. 1987. Kiln-drying incense-cedar
squares for pencil stock. Forest Products Jour-
nal 37(5):21-25. (For. Res. Lab.)
For personnel in sawmills or custom drying operations.
The range of wood densities and moisture contents of
incense-cedar pencil-stock squares and 8/4 to 10/4 lum-
ber can pose problems during kiln drying. Two kiln
schedules were developed to ameliorate the overdrying
of sapwood and light heartwood and to maintain the
proper drying of heavier squares.

Kozlik, C.J., and R.S. Boone. 1987. High-
temperature kiln-drying of 1-inch red alder lumber.
Forest Products Journal 37(6):21-24. (For. Res.
Lab.)
For red alder lumber producers in the Pacific Northwest.
A four-step study of various high-temperature kiln sched-
ules was conducted on green, 1-inch red alder lumber. A
schedule with a total residence time of 55 to 60 hours,
much lower than that in commercial practice, yielded
minimum degrade, uniform color, and minimal
shrinkage.

Layer, M.L., and I-I. l-I.-L. Fang. 1986. Douglas-fir
bark. Ill. Sterol and wax esters of the n-hexane
wax. Wood and Fiber Science 18:553-564. (For.
Res. Lab.)
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For those interested in utilizing bark residues. The wax
from Douglas-fir bark has been of commercial interest
for some 35 years. Sterol and wax esters were isolated
as chemically intact compounds from the n-hexane-
soluble fraction of Douglas-fir bark in a continuing ef-
fort to elucidate the properties of this wax.

Narasimhan, M.N.L., L.B. llcewicz, and J.B. Wilson.
1986. The propagation of plane waves in bilevel
anisotropic elastic solids with nonlocal polar
constitution. International Journal of Engineer-
ing Science 24(1):87-96. (For. Res. Lab.)
For specialists in solid mechanics and material science.
A continuum theory, incorporating nonlocal effects with
the microstructure of anisotropic elastic solids, is ap-
plied to the case of materials possessing orthotropy on
the nonlocal micropolar level and transverse isotropy
on the local micropolar level. This case may apply to
materials such as wood and wood composites.

Resch, H., P.R. Blankenhorn, J.G. Haygreen, and
W.S. Thompson. 1985. Forest products research
at U.S. universities in 1982. Wood and Fiber
Science I 7(4):568-584. (For. Res. Lab.)
For forest products researchers and administrators. This
is a survey of professional staffing, research emphasis,
and funding levels at the 37 universities in the United
States that do forest products research. The survey was
conducted by the Subcommittee on Forest Products
Research, National Planning Group for Forestry (NPG-2),
Society of Wood Science and Technology.

Sheffield, T.H., J.W. Funck, and M.G. Babb. 1985.
Green-end veneer assessment employing various
digitizing and computer techniques. P. 215.218
in Software Solutions, Proceedings of a Com-
puter Symposium, Software Fair and Second An-
nual Meeting of the Forest Resources Systems
Institute. Forest Resources Systems Institute,
Florence, Alabama.
For veneer-mill managers and quality-control personnel.
This paper presents an overview of the various veneer
recovery projects being conducted at Oregon State
University. Particular attention is paid to the techniques
used rather than to the results obtained.



PRODUCT AND
STRUCTU RE
PERFORMANCE

Biermann, C.J., and R. Narayan. 1987. Grafting of
polystyrene onto cellulose acetate by nucleophilic
displacement of mesylate groups using the
polystyrylcarboxylate anion. Macromolecules
20:954-957.
For material scientists interested in molded plastics from
cellulose. Advanced polystyrene-cellulose plastics are
made possible by the title reaction.

Brown, T.D. 1986. Lumber size control. Forest
Research Laboratory, Oregon State University.
Special Publication 14. 16 p.
For lumber manufacturers. A lumber size-control pro-
gram in a sawmill is very profitable if it leads to reduced
sawing variation and reduced rough green target sizes.
This publication describes the processes for establish-
ing an effective program: determining the program scope,
choosing the machine centers to be evaluated, establish-
ing measurement techniques, evaluating information
on sawing accuracy, determining sample size and fre-
quency, and establishing operating standards and tar-
get sizes.

Chou, C., and A. Polensek. 1987. Damping and
stiffness of nailed joints: response to drying. Wood
and Fiber Science 19:48-58. (For. Res. Lab.)
For structural engineers, architects, and researchers in
wood engineering. Testing under static cyclic loading
showed that damping and stiffness of typical nailed
joints were significantly smaller for joints with gaps
(assembled green and tested dry) than for those without
gaps (assembled and tested at the same moisture
content). Existing data used in designing building wood
components for earthquake and wind loading can now
be corrected for effects of lumber drying.
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Funck, J.W. 1985. The Willamette Valley Chapter:
a unique part of FPRS. Forest Products Journal
6(1 0):355-362.
For Forest Products Research Society members. A sur-
vey conducted over a 2-year period at selected meetings
of the Willamette Valley Chapter in the Pacific North-
west Section of the Forest Products Research Society
indicates that the Chapter serves a different clientele
than do either the sections or international units.

Gibson, D.G., R.L. Krahmer, and R.C. DeGroot.
1985. Early detection of brown rot decay in
Douglas-fir and southern yellow pine by infrared
spectrophotometry. Wood and Fiber Science
17(4):522.528. (For. Res. Lab.)
For wood scientists, technologists, and pathologists.
Infrared spectroscopy detected incipient brown rot de-
cay several days after incubation began but usually be-
fore weight losses were measurable. As weight loss
increased, the ratio of the absorbance at 1,720 to
the absorbance at 630 cm' increased. The ratio corre-
lated with days of incubation and modulus of rupture.

Goodell, B.S., and R.D. Graham. 1983. A survey
of methods used to detect and control fungal
decay of wood poles in service. International Jour-
nal of Wood Preservation 3(2):61-63. (For. Res.
Lab.)
For electric-utility personnel. Responses to this 1982
survey on pole maintenance by electric utility and wood
product inspection companies in 20 states cover prod-
ucts inspected, methods and equipment used, early de-
cay detection, safety criteria, remedial treatments, and
suggestions for improvement.

Groom, L., and A. Polensek. 1987. Nondestruc-
tive prediction of load-deflection relations for
lumber. Wood and Fiber Science 19:298-312.
(For. Res. Lab.)
For researchers of lumber strength. This paper uses
nondestructive data, such as acoustic emissions and
proportional limit, to estimate destructive strength
parameters of Douglas.fir lumber.

Helsing, G.G., J.J. Morrell, and R.D. Graham. 1986.
Service life of Douglas-fir piles: methods for pro-
tecting cutoff tops from decay. Forest Products
Journal 36(2):2 1-24. (For. Res. Lab.)



For marine wood users. This report presents the 8-year
results of various treatments for preventing decay in
Douglas-fir piles. Certain preservatives effectively pre-
vent decay without water-shedding caps for a time, but
wood moisture content rapidly increases in wood with-
out caps and creates ideal decay conditions. Watertight
caps are essential to preventative maintenance and are
most effective when combined with a preservative.

l-Iighley, TL., and T.C. Scheffer. 1986. Fifteen-
year test of in-place treatments for control of
decay in waterfront structures. Material und
Organismen 21:181-190.
For managers of waterfront facilities. Brush treatment
of deck planks in service controlled decay for 15 years,
depending on wood species and preservative used. A
number of treatments of cut-off ends prevented heart-
wood decay of creosoted Douglas-fir piles.

llcewicz, L.B., C. Shaar, T.C. Kennedy, and J.B.
Wilson. 1986. Experimental evidence of a rela-
tionship between ultrasonic wave dispersion and
fracture. Engineering Fracture Mechanics 24(6):
895.908.
For material scientists. Experiments were conducted to
determine if a relationship between wave dispersion and
fracture toughness existed for a candidate material. The
predictions of nonlocal theory were used to help under-
stand how wave dispersion is related to fracture tough-
ness. The composites consisted of wood particles and
urea-formaldehyde resin.

Jung, H.S., C.J. Kozlik, and H. Resch. 1986. Drying
resistance of three thicknesses of Douglas-fir lum-
ber under mild and severe kiln schedules. Forest
Products Journal 36:73-77. (For. Res. Lab.)
For kiln operators. Relations between drying resistance
and moisture content were found for 4/4-, 6/4-, and
8/4.inch green Douglas.fir heartwood subjected to mild
and severe drying schedules. With the information
presented, total drying resistance can be determined for
various thicknesses and moisture contents.

Krahmer, R.L. 1986. Fundamental anatomy of ju-
venile and mature wood. p. 12-14 in Juvenile
WoodWhat Does It Mean to Forest Manage-
ment and Forest Products? Proceedings of a Co-
operative Technical Workshop. Forest Products
Research Society/Society of American Foresters,
Madison, Wisconsin.
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For foresters and manufacturers of wood products. This
paper presents a description of tree anatomy, wood
qualities, and the terms used in characterizing juvenile
and mature wood and in studying their properties.

Krahmer, R.L, J.J. Morrell, and A. Choi. 1986.
Double staining to improve visualisation of wood
decay hyphae in wood sections. IAWA Bulletin
n.s. 7(2):165167. (For. Res. Lab.)
For wood technologists. Fluorescent-labeled lectins pro-
vide a valuable tool for studying fungal decay of wood at
the initial stages of deterioration, when conventional
stains are more variable. Combining these compounds
with histological stains improves the lectin contrast and
increases the visibility of scattered hyphae.

Krahmer, R.L., J.D. Wellons, and E.F. Dougal.
1985. Durability of Southeast Asian hardwood
plywood during outdoor exposure. Forest Prod-
ucts Journal 35(10):39-42. (For. Res. Lab.)
For plywood and gluing personnel. Bond durability of
outdoor-exposed plywood made with three resins and
assembly times and with th Southeast Asian hardwood
species was observed for 7'/2 years. Most species per-
formed satisfactorily. After 41/2 years, troublesome spe-
cies showed little delamination in panels that had veneer
surfaces planed before gluing.

Kropp, B.R., and M.E. Corden. 1986. Morphology
and taxonomy of Pachnocybe J'erruginea.
Mycologia 78:334-342. (For. Res. Lab.)
For mycologists and utility-company personnel. The ob-
jectives of this study of Pachnocybe ferruginea were to
evaluate its transfer to the Heterobasidiomycetes, to
determine if the conidial form was its anamorph, and to
characterize the variation between isolates. The authors
conclude that the species should be placed in the
Chionosphaeraceae.

Miller, D. 1986. Performance of several western
woods as roof shingles with and without on-site
preservative treatments. Forest Products Jour-
nal 36(6):61-66. (For. Res. Lab.)
For shingle/shake producers and building-code officials.
This paper describes ongoing tests of wooden shingles
sawn from four western species. Some of the shingles
had simple preservative treatments. All were exposed to
a climate that is intermediately favorable for above-



ground decay. After 5 years, untreated hemlock and
pine shingles had begun to decay, but all treated shin-
gles remained sound.

Miller, D.J. 1986. Service life of treated and
untreated fence posts: 1985 post-farm report.
Forest Research Laboratory, Oregon State Uni-
versity. Research Paper 48. 27 p.
For wood-preservative applicators. This paper updates
service records of a series of posts tested for durability
since 928 on the post farm of the College of Forestry,
Oregon State University. Characteristics, treatments, and
average in-ground life before failure are reported for
posts of untreated native and introduced tree species,
different types of steel, and eight Oregon tree species
receiving various preservative treatments.

Milota, M., and J.B. Wilson. 1985. Isocyanate-
polyol resin as a binder for particleboard. Forest
Products Journal 35(7/8):44-48. (For. Res. Lab.)
For composition board and resin manufacturers and
researchers. A polymeric diphenylmethane diisocyanate
(PMDI) resin was modified with various polyols to deter-
mine its effects on the mechanical properties of particle-
board in an effort to improve bond performance.

Morrell, J.J. 1986. Development of safer wood
fumigants for controlling internal decay of west-
ern wood species. P. 105.111 in Proceedings,
Wood Pole Conference, Portland, Oregon.
For utility engineers. Several potential fumigants were
evaluated. The most promising application method is
gelatin encapsulation, which improves handling safety
without adversely affecting chemical effectiveness.

Morrell, J.J. 1987. A reddish purple stain of red
alder by Ceratocystis picea and its prevention.
Forest Products Journal 37(2):18.20. (For. Res.
Lab.)
For operators of hardwood lumber mills. The fungus
Ceratocystis picea causes a reddish purple stain on alder
which substantially reduces wood value. Laboratory tests
revealed that such staining could be prevented by dip-
ping the wood in 2 percent Timbor or 0.25 percent
TCMTB solutions. Field tests are recommended.
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Morrell, J.J., and M.E. Corden. 1986. Controlling
wood deterioration with fumigants: a review. For-
est Products Journal 36(10):2634. (For. Res.
Lab.)
For owners and operators of utility companies and other
wood users. This paper reviews the current status of
research on the properties of fumigants, safer formula-
tions, and new fumigants. Specific needs for future re-
search are identified.

Morrell, J.J., M.E. Corden, R.D. Graham, B.R.
Kropp, P. Przybylowicz, S.M. Smith, and C.M.
Sexton. 1987. Effects of air-seasoning on fungal
colonization and wood strength of Douglas-fir
poles. International Research Group on Wood
Preservation, Stockholm, Sweden. IRG/WP/1 315.
For wood preservationists. This extensive study identi-
fies the fungi colonizing Douglas-fir poles, describes the
effect these fungi have on wood, and discusses methods
of treatment.

Morrell, J.J., M.E. Corden, M.A. Newbill, and P.
Przybylowicz. 1985. Controlling decay fungi cot.
onizing air-seasoned Douglas-fir heartwood with
high temperature exposures. P. 90-96 in Pro-
ceedings, West Coast Dry Kiln Clubs, College of
Forestry, Oregon State University.
For kiln operators and wood preservationists. This is a
progress report of a study to determine the extent of
fungal colonization during air seasoning, the effect these
fungi have on wood properties, and the ability of these
fungi to survive the pressure-treatment process.

Morrell, J.J., M.E. Corden, A.R. Zahora, and M.Y.
Giron. 1986. Application of fumigants to control
decay fungi that colonize Scots pine, eucalyptus,
Apitong, and Tangile. Material und Organismen
21:265-271. (For. Res. Lab.)
For wood preservation specialists. The wood fumigants
chloropicrin, Vapam®, Vorlex®, and methylisothio-
cyanate (MIT) were tested for effectiveness against de-
cay fungi that commonly colonize Scots pine, eucalyptus,
Apitong, and Tangile. Fumigant treatment effectively
eliminated decay fungi and prevented further invasion
in all wood species tested.



Morrell, J.J., R.L. Krahmer, and L.C. Lin. 1986.
Use of fluorescent coupled lectins as probes for
studying fungal degradation of wood. International
Research Group on Wood Preservation, Stock-
holm, Sweden. IRGIWPI1288.
For wood anatomists. The use of highly specific lectins
for detecting fungi in wood is evaluated.

Morrell, J.J., and M. Newbill. 1986. Kerfing to
prevent decay of Douglas-fir poles: an update.
Forest Products Journal 36(5):46-48. (For. Res.
Lab.)
For utility personnel, roundwood users, and wood
treaters. Kerfing is a valuable tool for limiting the devel-
opment of deep checks and minimizing fungal decay in
poles. Incidence of decay was markedly lower in kerfed
than in non-kerfed pressure-treated Douglas-fir electric
transmission poles after 18 to 19 years of service. This
pattern was attributed to decreased development of deep
checks that penetrate past the preservative-treated zone.

Morrell, J.J., and H.R. Resch. 1986. India. P. 9-23
in The Wood Housing Market in Selected Pacific
Basin Countries. The Columbia Institute, Wash-
ington, D.C.
For potential wood exporters. This paper addresses the
housing needs of India. The potential for using western
wood species to help meet these needs is emphasized.

Morrell, J.J., S.M. Smith, M.A. Newbill, and R.D.
Graham. 1986. Reducing internal and external
decay of untreated Douglas-fir poles: a field test.
Forest Products Journal 36(4):47-52. (For. Res.
Lab.)
For wood users and preservers of historic wood struc-
tures. Laboratory culturing and a closed-tube bioassay
with Poria placenta revealed that applying the fumigants
chloropicrin and methylisothiocyanate effectively pre-
vented serious internal decay, but not surface decay, in
non-pressure-treated Douglas-fir poles in ground con-
tact for 3 years. Monitoring of these test poles will
continue.

Morrell, J.J., and J.B. Wilson. 1986. Detecting
and controlling decay of wood utility poles in
service. In Proceedings, 37th Annual Northwest
Public Power Association Engineering and Opera.
tions Conference, Portland, Oregon.

For wood preservers and utility-company personnel. The
advantages and disadvantages of new methods of de-
tecting and controlling decay in wood poles are sum-
marized. Early detection of decay and subsequent treat-
ment before substantial strength loss can lead to signifi-
cant financial savings and extended pole life.

Polensek, A. 1986. Trends in present research on
structural design of residential houses in United
States of America. P. 403-418 in Proceedings,
2nd Yugoslav Symposium on Modern Wood
Structures, Bled, Yugoslavia. (In Slovenian.) (For.
Res. Lab.)
For engineers, architects, and builders. Basic construc-
tion of typical residential houses in the United States is
summarized. Research topics that should help result in
practical application of probability-based design meth-
odology are listed.

Polensek, A., and K. Bastendorff. 1987. Damping
in nailed joints of light-frame wood buildings.
Wood and Fiber Science 19:110.125. (For. Res.
Lab.)
For structural engineers, architects, and builders and
researchers in wood engineering. Stiffness and damp-
ing properties under pseudo-dynamic cyclic loads are
presented for 21 typical nailed joints found in light-
frame wood buildings. The presented information shows
the effect of wood species, nail size, sheathing thickness,
interlayer friction, and load magnitude on the properties.

Polensek, A., and P.E. Humphrey. 1986. Philip-
pines. P. 43-56 in The Wood Housing Market in
Selected Pacific Basin Countries. The Columbia
Institute, Washington, D.C.
For potential wood exporters. This report discusses hous-
ing supply and demand in the Philippines and the mar-
ket potential for United States wood housing products.

Polensek, A., and B.D. Schimel. 1986. Rotational
restraint of wood-stud wall supports. Journal of
Structural Engineering 112:1247-1262. (For.
Res. Lab.)
For structural engineers. A computer program based on
the finite-element method and a linear step-by-step pro-
cedure was developed, verified, and applied to evaluate
the support restraint against wall deflection. Actual and
potential reduction in deflection as a result of restraint



was determined for the connections between walls, floors,
and foundations of light-frame wood buildings under
lateral wind loads.

Polensek, A., and B. Zakic. 1986. Research proj-
ect on structural behavior of prefabricated resi-
dential wood buildings in Yugoslavia. P. 505-514
in Proceedings, 4th Yugoslav Science Confer-
ence on Industrial Housing Production, Novi Sad,
Yugoslavia. (In Serbo-Croatian.) (For. Res. Lab.)
For engineers, architects, and builders. A 4-year project
was initiated at the Institute for Testing of Materials of
the Federal Republic of Serbia, Yugoslavia, in coopera-
tion with Oregon State University. The objective was to
develop information that would assist with improving
economy and safety of residential wood construction in
Yugoslavia.

Polensek, A., and B.D. Zakic. 1987. State of the
art and research needs in seismic design and
construction of wood buildings in Yugoslavia.
P. 99-106 in Proceedings, 8th Congress of
the Yugoslav Building Contractors. Cavtat,
Yugoslavia. (In Serbo-Croatian.) (For. Res. Lab.)
For researchers in wood engineering, structural engi-
neers, and builders. Research needs are outlined in the
areas of design and construction of wood buildings in
Yugoslavia. This paper should provide motivation and
guidance for initiating research in several high-priority
areas.

Przybylowicz, P.R., and M.E. Corden. 1986. In
situ observations on the influence of wood mois-
ture content and temperature on spore germina.
tion and wood colonization by Poria carbonica.
Phytopathology 76:212-214. (For. Res. Lab.)
For wood pathologists and preservationists. So that ger-
minating fungal spores on wood might be observed
under controlled moisture conditions, a "spore sandwich"
was developed in which thin radial sections of Douglas-
fir heartwood inoculated with a fungal spore suspension
were placed over similar uninoculated sections. The
'spore sandwich" was then incubated between larger
wood blocks. This method provides a means for assess-
ing spore germination and wood colonization by wood-
decaying fungi under conditions simulating natural
occurrence.
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Przybylowicz, P.R., B.R. Kropp, M.E. Corden, and
R.D. Graham. 1987. Colonization of Douglas-fir
by decay fungi during air-seasoning. Forest Prod-
ucts Journal 37(4): 17-23. (For. Res. Lab.)
For pole suppliers, wood preservers, and utility-company
personnel. Most Douglas-fir poles air-seasoned in the
Pacific Northwest for more than year are colonized by
decay fungi, but this study found no significant differ-
ences in strength loss until after 3 years of air-seasoning.
Treatment cycles should include sufficient heating times
to sterilize the wood; poles treated by ambient tempera-
ture processes should be kiln-dried.

Scheffer, T.C. 1986. 02 requirements for growth
and survival of wood-decaying and sapwood-
staining fungi. Canadian Journal of Botany 64:
1957-1963. (For. Res. Lab.)
For wood pathologists and plant physiologists. 02 re-
quirements for growth and survival of 48 wood-destroying
basidiomycetes and 6 sapwood-staining fungi were
examined. °2 equal to 11 mm of mercury retarded
growth; that equal to 1.5 mm stopped it. Species that
decayed heartwood of living trees tended to survive
longer without 02 than those attacking wood products.

Scheffer, T.C., and J.J. Morrell. 1986. The influ-
ence of method variables on the Aspergillus bio-
assay of wood preservatives. Holzforschung
40:131-136. (For. Res. Lab.)
For wood pathologists, millwork-industry personnel, and
inspectors determining conformance of treatment to
specifications. The Aspergillus bioassay for detecting
and estimating quantity of preservative in wood was
examined for significant procedural variables. The find-
ings support the use of the Aspergillus bioassay as a
standardized means of rapid monitoring of preservative
chemicals in wood.

Smith, S.M., and J.J. Morrell. 1986. Correcting
Pilodyn measurement of Douglas-fir for different
moisture levels. Forest Products Journal 36(1):
45.46. (For. Res. Lab.)
For utility-company personnel and pole inspectors. The
relationship between Pilodyn pin penetration and differ-
ent moisture levels in Douglas-fir is examined. With the
information described in this study and a portable mois-
ture meter, a field inspector can correct pin penetration
values for moisture content differences.



Smith, S.M., and J.J. Morrell. 1987. Longitudinal
compression: a measure of wood strength. For-
est Products Journal 37(5):49-53. (For. Res. Lab.)
For wood-pole users, inspectors, and treaters. This
paper discusses using longitudinal compression of
0.5-inch-diameter plugs as an estimator of wood bend-
ing strength. Accuracy of this measure is compared to
that of Pilodyn, radial compression, specific gravity,
and density measurements.

Zahora, A.R., M.E. Corden, and J.J. Morrell. 1985.
Gelatin encapsulated fumigants for wood fumi-
gations: current research status. International Re-
search Group on Wood Preservation, Stockholm,
Sweden. IRG/WP/3336.
For wood preservers and utility-company personnel. Field
tests showed that the encapsulated fumigants chloropic-
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rin and methylisothiocyanate can be stored without leak-
age under dry conditions and, when released with small
quantities of water, effectively reduce decay fungi in
Douglas-fir transmission poles.

Zahora, A.R., and J.J. Morrell. 1987. The influ-
ence of wood moisture content on the fungi-
toxicity of methylisothiocyanate in Douglas-fir
heartwood. International Research Group on Wood
Preservation, Stockholm, Sweden. IRG/WP/3430.
For those involved in remedial fumigant treatment of
wood products or in research on fumigant fungitoxicity.
This research shows that wood moisture content greatly
influences fungitoxicity and sorption (binding) of the
fumigant methylisothiocyanate in Douglas-fir heartwood.



AUDIO -VISUAL
PACKAGES

The Forestry Media Center has been producing and distrib-
uting video-tapes (V-T), films (F), and slide-tapes (S-T) since 1972.
More than 600,000 "students" in educational institutions, govern-
ment agencies, and private industry throughout the world have
used these audio-visual packages for training and education.
Although most of the packages have been prepared for professional
foresters and forestry students, many are of interest to small
woodland owners, high school classes, other special groups, and
the general public. In the past two years, specialists from the
College of Forestry have completed six new packages. The Center
now has over 100 presentations available for purchase or rent.
For a complete listing of available audio-visual packages, write or
call:

Forestry Media Center
College of Forestry

Oregon State University
Corvallis, Oregon 9733 1-5704

(503) 754-4702

83



Behavior of Pesticides in the Forest Environment
By Logan Norris
Video-tape: 29 minutes, $ 130 911 V-T
Describes the movement, persistence, and fate of pesti-
cides in forest environments. Discusses interactions
between pesticides and the environment, and the role
that these two factors play in determining the fate of
pesticides following application. Designed for use in
pesticide-application training sessions, but of interest to
anyone trying to understand how pesticides behave in
the forest. Includes a detailed Instructor's Guide.

Designated Skid Trails
By Paul Adams, John Garland, and Stacy Mellem
125 slides, 27 minutes, $145 903 5-I
Provides background information to improve decisions
and operations involving the design and use of designated
skid trails. Discusses benefits of designated skid trails,
as well as factors surrounding their use, including
planning, terrain, equipment, timber, field layout, and
harvest and post-harvest operations. Aimed at profes-
sional and non-professional forestry personnel, including
resource managers, timber sales personnel, and forestry
operators.

Logging Road Construction
By John Balcom
134 slides, 40 minutes, $145 909 S-T
Describes the main events in the logging-road con-
struction process and discusses appropriate equipment
for each phase of construction. Also describes con-
ventional construction techniques, as well as suitable
options. Aimed at university students first learning about
road construction, but suitable for any audience inter-
ested in an overview of the process.

Mountain Pine Beetles: Understanding the Problem
By Richard Waring and Stacy Mellem
68 slides, 12 minutes, $ 130 904 S-T
Describes the life cycle of the beetle, its relationship
with the tree-killing blue-stain fungus, and the natural
mechanisms that trees use to defend themselves from
attack. Also illustrates how forest owners and managers
can take advantage of these natural defense mechanisms
to reduce the impact of beetle attacks. Based on research
conducted by Oregon State University and the (IS. Forest
Service in the pine forests of central Oregon. Presented
in a non-technical way suitable for any audience inter-
ested in understanding the impact of this beetle on
western pine forests.

Old-Growth Forest Management
By Barbara Middleton and Stacy Mellem
Slide-tape: 80 slides,

l5minutes,$140 914 S-I
Video-tape: 15 minutes, $ 140 914 V-I
Intended to introduce a variety of audiences, from middle
school classes through adults, to issues surrounding
old-growth forests in the Pacific Northwest. Seeks to
clarify what old-growth forests are, what benefits and
values humans derive from them, what role they play in
the natural system, and why their management is so
controversial. Urges citizen input into the planning
process, and attempts to develop a common base for
that input. Includes detailed Presentation Manual and
Lesson Plans for teachers.

Trees of North America Slide-Tape Series
By Ed Jensen and Dale Conley
The primary objective of this five-part slide-tape series
is to teach students the principal identifying character-
istics of the most important or distinctive forest tree
genera of North America (exclusive of Mexico). Also
shows: 1) relative size and importance of each genus,
2) location of each genus throughout the world,
3) names and ranges of most important North American
species within each genus, and 4) principal uses of each
genus. Emphasizes genera rather than species, although
individual species are chosen to represent each genus.
Discounts are available for multiple purchases.

Trees of North America:
The Gymnosperms Part I
80 slides, 38 minutes, $ 130 47 1.40 S-I
Describes the principal genera of the Pine family native
to North America, including pine, Douglas-fir, larch,
hemlock, spruce, and fir. Also gives a brief overview of
the structure of the plant kingdom.

Trees of North America:
The Gymnosperms Part II
79 slides, 30 minutes, $130 471.41 S-T
Describes the principal North American genera within
the following families: Redwood, Cypress, and Yew.

Trees of North America:
The Angiosperms Part I
80 slides, 31 minutes, $130 471.43 S-I
Describes the principal North American genera within
the following families: Willow, Birch, and Beech.



Trees of North America:
The Angiosperms Part It
78 slides, 23 minutes, $130 471.44 S-T
Describes the principal North American genera within
the following families: Walnut, Elm, Magnolia, Sycamore,
and Rose.

Trees of North America:
The AngiospermsPart III
80 slides, 24 minutes, S 130 471.45 S-T
Describes the principal North American genera within
the following families: Witchhazel, Linden, Pea, Maple,
Buckeye, Tupelo, Olive, and Trumpet Creeper.



FORESTRY -

RELATED
PUBLICATIONS

Other recently published materials pertinent
to forestry readers are listed here. Inquiries
about a publication may be directed to the
publisher or to the department at Oregon
State University indicated in parentheses at
the end of each citation.

Anthony, R.G., D.A. Simpson, G.M. Kelly, and
G.L. Storm. 1986. Dynamics of pine vole popu-
lations in two Pennsylvania orchards. American
Midland Naturalist 1 16(1):1081 17. (Dep. Fish.
WildI.)

Antos, J.A., and D.B. Zobel. 1985. Recovery of
forest understories buried by tephra from Mount
St. Helens. Vegetatio 64:103-111. (Dep. Bot.
Plant Path.)

Antos, J.A., and D.B. Zobel. 1986. Habitat
relationships of Chamaecyparis nootkatensis
in southern Washington, Oregon and California.
Canadian Journal of Botany 64:1898-1909.
(Dep. Bot. Plant Path.)

Antos, J.A., and D.B. Zobel. 1986. Seedling
establishment in forests affected by tephra from
Mount St. Helens. American Journal of Botany
73:495-499. (Dep. Bot. Plant Path.)

Antos, J.A., and D.B. Zobel. 1987. How plants
survive buriala review and initial responses to
Mount St. Helens tephra. Chapter 10 in Mount
St. Helens 1980: Botanical Consequences of the
Explosive Eruption. University of California Press,
Berkeley, California. (Dep. Bot. Plant Path.)

Barton, B.A., C.B. Schreck, and L.A. Sigismondi.
1986. Multiple acute disturbances evoke cumu-
lative physiological stress responses in juvenile
chinook salmon. Transactions of the American
Fisheries Society 115:245-251. (Dep. Fish.
WildI.)

Beeson, R.C., J.M. Montano, and W.M. Proebsting.
1986. Determination of apoplastic water volume
in conifer needles. Physiologia Plantarum 66:
129-133.(Dep. Hortic.)

Budeau, D.A., and B.J. Verts. 1986. Relative brain
size and structural complexity of habitats of
chipmunks. Journal of Mammalogy 67(3):
579-58 1. (Dep. Fish. Wildl.)

Bushnell, D.J., R. Brawn, and G.M. Reistad. 1986.
Off-design analysis of biomassfueled combined
cycle power plants. In Proceedings, Energy.
Sources Technology Conference and Exhibition,
New Orleans, Louisiana. (Dep. Mech. Eng.)



Bushnell, D.J., G.M. Reistad, A. Dadkhah-Nikoo,
and J. Ranasinghe. 1986. Computer simulation
and design of a combined cycle woodfueled power
plant. In Proceedings, ASME WAM 1986, AES
Volume 2.2. (Dep. Mech. Eng.)

Bushnell, D.J., G.M. Reistad, A. Dadkhah-Nikoo,
and J. Ranasinghe. 1986. Computer simulation
of combined-cycle biomass fueled power plants.
In Proceedings, lASTED International Conference,
Applied Simulation and Modeling, ASM '86,
Vancouver, B.C. (Dep. Mech. Eng.)

Carlson, D., S.H. Sharrow, A. Lamouri, and W.
Emmingham. 1987. Moisture stress of the tree
crop in a silvipastoral system. Paper 38 in
Abstracts of Papers, 40th Annual Meeting,
Society for Range Management, Boise, Idaho.
(Dep. Rangel. Resour.)

Carlson, D., S.H. Sharrow, and D.P. Lavender.
1986. Pasture and tree growth in a small-scale
agroforestry system. Abstracts of Papers, 39th
Annual Meeting, Society for Range Management,
Kissimmee, Florida. (Dep. Rangel. Resour.)

Castle, E.N., M.l-I. Becker, and A.G. Nelson. 1987.
Farm Business Management. Macmillan Publish-
ing Company, New York. (Dep. Agric. Resour.
Econ.)

Crawford, J.A., W. Van Dyke, S.M. Meyers, and
T.F. Haensly. 1986. FaIl diet of blue grouse in
Oregon. Great Basin Naturalist 46(1):123-127.
(Dep. Fish. Wildl.)

Dadkhah-Nikoo, A., and D.J. Bushnell. 1986.
Analysis of wood combustion based on the first
and second laws of thermodynamics. In Pro-
ceedings, ASME WAM 1986, Volume 2-1. (Dep.
Mech. Eng.)
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Doescher, P.S., and M. Alejandro. 1985. Cattle
and establishment of conifer seedlings: prelim-
inary findings for southwest Oregon. P. 7-1 1 in
1985 Progress Report ... Research in Rangeland
Management. Oregon State University Agri-
cultural Experiment Station. Special Report 743.
(Dep. Rangel. Resour.)

Doescher, P.S., and M. Alejandro. 1986. Grazing
as an alternative silvicultural practice. P. 11-15
in 1986 Progress Report ... Research in Range-
land Management. Oregon State University Agri.
cultural Experiment Station. Special Report 773.
(Dep. Rangel. Resour.)

Doescher, P.S., M. Alejandro-Castro, and W.E.
Drewien. 1986. Cattle as a silvicultural tool in
southwest Oregon. Abstracts of Papers, 39th
Annual Meeting, Society for Range Management,
Kissimmee, Florida. (Dep. Rangel. Resour.)

Everett, R.L., and S.H. Sharrow. 1985. Response
of grass species to tree harvesting on singleleaf
pinyon-(Jtah juniper stands. USDA Forest Service,
Intermountain Forest and Range Experiment
Station, Ogden, Utah. Research Paper INT-334.
7 p. (Dep. Rangel. Resour.)

Everett, R.L., and S.H. Sharrow. 1985. Clnderstory
response of tree harvesting of singleleaf pinyon
and Utah juniper. Great Basin Naturalist 45:
105-112. (Dep. Rangel. Resour.)

Field, D.R. 1986. Community and natural re-
sources: another look at tourism. In Symposium
Proceedings, 19th ICIFRO World Congress,
Ljubljana, Yugoslavia. (Dep. Resour. Recreat.
Manage.)

Field, D.R., M. Lee, and K. Martinson. 1985. Human
behavior and recreation habitats: conceptual
issues. P. 227-23 1 in Riparian Ecosystems and
Their Management. USDA Forest Service, Rocky
Mountain Forest and Range Experiment Station,
Fort Collins, Colorado. General Technical Report
RM- 120. (Dep. Resour. Recreat. Manage.)



Field, D.R., and G.E. Machlis. 1985. Thoughts on
a new interpretation. In Proceedings, National
Association of Interpretive Naturalist Meetings.
The Interpreter 16(4):30-35. (Dep. Resour.
Recreat. Manage.)

Field, D.R., and K. Martinson. 1986. Water-based
recreation. Report to the President's Commission
on Americans Outdoors. U.S. Government Print-
ing Office, Washington, D.C. 18 p. (Dep. Resour.
Recreat. Manage.)

Fiero, B.C., and B.J. Verts. 1986. Age-specific
reproduction in raccoons in northwestern Oregon.
Journal of Mammalogy 67(1):169-172. (Dep.
Fish. WildI.)

Forsman, E., and E.C. Meslow. 1986. The spotted
owl. P. 743.761 in Audubon Wildlife Report
1986. Audubon Society, Washington, D.C. (Dep.
Fish. Wildi.)

Frissell, C.A., W.J. Liss, C.E. Warren, and M.D.
Hurley. 1986. A hierarchical framework for
stream habitat classification: viewing streams in
a watershed context. Environmental Management
10(2):199-214. (Dep. Fish. Wildi.)

Funk, K.H., and T.W. West. 1985. A decision
support system for manufacturing cost esti-
mating. In Proceedings, ORSA/TIMS Joint
National Meeting, Atlanta, Georgia. (Dep. Mech.
Eng.)

Green, J., and L.H. Fuchigami. 1985. Overwintering
container grown plants. Ornamentals Northwest
Newsletter Summer 1985:10-23. (Dep. Hortic.)

Harber, R.M., and L.H. Fuchigami. 1986. Relation.
ship of ethylene and ethane production to freezing
stress in rhododendron leaf discs. American
Society for Horticultural Science Journal 111:
434-436. (Dep. Hortic.)

llcewicz, L.B., T.C. Kennedy, and C. Shaar. 1985.
Experimental application of a generalized con-
tinuum model to nondestructive testing. Journal
of Material Science Letters 4(4):434-438. (Dep.
Mech. Eng.)

Jaindl, R., and S.H. Sharrow. 1986. Forest grazing:
Willamette Valley plots revisited 20 years later.
P. 15.18 in 1986 Progress Report ... Research
in Rangeland Management. Oregon State Uni-
versity Agricultural Experiment Station. Special
Report 773. (Dep. Rangel. Resour.)

Kauffman, J.B., and R.E. Martin. 1985. A pre-
liminary investigation on the feasibility of pre-
harvest prescribed burning for shrub control.
P. 89.114 in Proceedings, 6th Conference on
Forest Vegetation Management, Redding,
California. (Dep. Rangel. Resour.)

Kauffman, J.B., and R.E. Martin. 1985. Shrub and
hardwood response to prescribed burning with
varying season, weather, and fuel moisture.
p. 279-286 in Proceedings, 8th Conference on
Fire and Forest Meteorology, Detroit, Michigan.
(Dep. Rangel. Resour.)

Kauffman, J.B., and R.E. Martin. 1986. Prescribed
understory burning to manipulate the browse
component of ponderosa pine.mixed conifer
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SHORT
COURSES AND
WORKSHOPS

The Forest Research Laboratory, in cooperation with the
OSU Forestry Extension Program, offers short courses and
workshops each year to various audiences on a wide range of
topics. During the 1985-87 biennium, the Laboratory and the
Extension Service offered 59 forestry short courses and workshops,
which were attended by 3,300 people. As usual, all workshops
were self-supporting, with full costs borne by those attending.

Workshops and short courses are an important part of the
Laboratory's effort to provide up.to-date information to Oregonians.
They also serve as an important forum for obtaining feedback
about the focus and quality of our work from users of research
information. Practitioners are frequently involved as workshop
instructors, providing knowledge about application of research
findings.

The following list of workshops and short courses illustrates
the number and diversity of offerings and attendance during the
previous biennium.

Year and title

ii'1;i.

Attendance

Cone Collection and Seed Processing 70
Riparian Zone Management 42
Geographic Information Analysis 18
Lumber Quality Control 29
Microcomputers for Forest Products Industry 12
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Year and title Attendance
Forest Engineering Institute 35
How to Plan a Statistically Sound Experiment 19
Forest Roads 140
Seedling Insects and Disease 35
Silviculture Institute, Module 2:

Integrated Forest Ecosystems 30
Managing People in Parks and Forests 30
Tree Improvement Workshop 83
Seedling Handling and Protection 99
Lumber Drying, Session I 33
FORPLAN, Version 1 9
Recreation Valuation Techniques 17
FORPLAN, Version II 38

1986
Forest Engineering Institute No.29 33
FORPLAN, Version II 37
Federal Timber Income Taxation 34
Sawing Technology 62
Plywood Manufacturing 39
Vegetation Management 73
Silviculture Institute, Module 4:

Problem Solving and Decision Making 33
Soil Fertility Management 47
Forest Engineering Institute No.30 17
First National Conference on Social

Science in Forests and Parks 280
Silviculture Institute, Module 5:

Regeneration and Stand Management 31
Cultural Resource Management 17
Sawing Technology 70
Variable Probability Sampling

Variable Plot and 3P 59
North American Wholesale Lumber

Association 46
Microcomputer Workshop for Resource Managers 10
Stand Density Management 38



Year and title Attendance
Elementary Harvest Scheduling and

Stand-Level Analysis Computer Software 10
Project Planning and Control in Forestry:

An Introduction to MicrocomputerApplications 15
Geographic Information Analysis 27
Lumber Quality Control 23
Silviculture Institute, Module 2:

Ecosystem Approach to Forest Manipulation 25
Oregon State Department of

ForestryEconomic Analysis 25
Lumber Drying, Session 1 19
Lumber Drying, Session II 33

1987
Forest Engineering Institute 43
Sawing Technology 58
Oregon Forestry Education Program 12
Managing Oregon's Riparian Zones 358
Reforestation Methods 64
Silviculture Institute, Module 4:

Economics and Problem Solving 25
Aerial Photo Interpretation 17

Plywood Course 50
Maintaining the Long-Term Productivity of

Pacific Northwest Forest Ecosystems 280
Silviculture Institute, Module 5:

Regeneration and Stant Management 25
Biology Colloquium: Pest Control 170
Effective Inventory: Asking the Right Questions 92
Scientific Writing 71
Vegetation Management Issues for

Upper-Level Managers 53
Sawing Technology 47
Variable Probability SamplingVariable Plot and 3P 51
FORPLAN: The Microcomputer Version 26
North American Wholesale Lumber

Association Marketing Course 45
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ADVISORY
COMMITTEE
1986-87

Marvin Coats, Sr.
Vice President
Willamette Industries
P.O. Box 907
Albany, OR 97321
Office: (503) 926-7771

Norman E. Johnson
Vice President
Research and Development
Weyerhaeuser Company
WTC-1 K42
Tacoma, WA 98477
Office: (206) 924-6553

Lew Krauss
Vice President
Rough and Ready Lumber Company
P.O. Box 519
Cave Junction, OR 97523
Office: (503)592-3116

Dewey Mobley
Vice President
Georgia-Pacific Corporation
900 SW 5th
Portland, OR 97204
Office: (503) 222-5561

Richard Parrish
Vice President
Boise Cascade Corporation
P.O. Box 50
Boise, ID 83728
Office: (208) 384-6505

Darrell Schroeder
President
Stimson Lumber Company
315 Pacific Building
Portland, OR 97204
Office: (503) 222-1676



Charles Shotts
Vice President
Gilchrist Timber Company
P.O. Box 638
Gilchrist, OR 97737
Office: (503) 433-2222

Bond Starker
President
Starker Forests
7240 SW Philomath Boulevard
Corvallis, OR 97333
Office: (503) 929-2477

L.L. Stewart
Director
Bohemia, Inc.
P.O. Box 10293
Eugene, OR 97440
Office: (503) 343-3221

Jim Brown
State Forester
Oregon State Department of Forestry
2600 State Street
Salem, OR 97310
Office: (503)378-2510

C.W. "Bill" Luscher
State Director
Bureau of Land Management
P.O. Box 2965
Portland, OR 97208
Office: (503) 231-6251

Albert McCready
2407 NE 27th Avenue
Portland, OR 97212
Home: (503)281-2415

Janet McLennan
Assistant Power Manager
Natural Resources and Public Services
Bonneville Power Administration
P.O. Box 3621-PG
Portland, OR 97208
Office: (503) 230-5154

James F. Torrence
Regional Forester
U.S. Forest Service, Region 6
P.O. Box 3623
Portland, OR 97208
Office: (503)221-3625

Kessler Cannon (deceased)
Association of Oregon Counties
Salem, OR 97309
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BUDGET SUMMARY
Annual Forestry Research Expenditures
by program area and revenue source
July 1, l985toJune3O, 1987

Expenditure ($ Thousands)

o 0 0 0 0 0 0 0 0 0o o 0 0 0 0 0 0 0 0c ir 0 o u 0 LC o in
0 in - '- r'4 C\1 () r in in

ProgramArea L I I I I I I I I I I I

Forest Regeneration

Forest Culture,
Productivity

Protecting Forests,
Watersheds

Evaluating Forest
Uses, Practices

Wood Processing,
Product Performance

Revenue Source Key

State General Fund Appropriations

Forest Products Grants _____
Harvest Tax

Federal Mclntire-Stennis

Grants, Fees, Cooperative
Research, etc.
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