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. HIGHliGHTS 1990•91 
/This report describes the eleventh year of 
·· activity by the GRAFTS Cooperative orfforest 
vegetation management. The following are 
highlights qfthis past yeaJ: 

• ·.··Bob .~hula and.§t~'le Knowe ~ave joined 
ourstciffto continue development of a young
stand growth model. 

• Five-year major funding for a Regional 
Vegetatiori Management Model was 
received from the us Forest Service. 

• A proposal to conduct research on 
interactions between young conifers and 
herbaceous vegetation was completed. 

• The CRAFTS publication "Herbaceous 
Vegetation in Forests ofthe Western United 
States: an Annotated Bibliography" was 
distributed to Cooperators. 

• The Auburn University Silvicultural Herbicide 
Cooperative joined CRAFTS at the fall 
Technical Committee Meeting for an 
overview of Northwestern vegetation 
management. 
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INTRODUCTION 
This year, CRAFTS took major steps toward advancing 

the development of the young-stand growth model by adding 
two experienced forest biometricians to our staff, Bob Shula and 
Steve Knowe. As part of CRAFTS' liaison with the Stand Man
agement Cooperative at the University of Washington, Dave 
Hann, OSU Project Leader for the UW Modeling Project, will 
provide significant technical input into modeling methodology. 

This year, more than ever, cooperative efforts and idea
sharing within the CRAFTS program have paid large dividends. 
For example, through careful and rigorous review, the Herba
ceous Vegetation Subcommittee developed a comprehensive 
proposal for researching interactions between young conifers 
and herbaceous vegetation. In addition, the Advisory Subcom
mittee of the Regional Vegetation Management Model will 
continue to provide technical expertise for modeling the effects 
of compotition and treatments on young stands. 

CHANGES IN PERSONNEL 
This past year, two scientists joined the CRAFTS staff: 

• Bob Shula, formerly of the Forest Research Institute at 
Rotorua, New Zealand, arrived in late June 1990. Bob is 
working as a forest biometrician for the Regional Vegetation 
Management Model. Bob also is currently pursuing a doctor
ate degree in forest modeling with Dave Hann. 

• Steve Knowe, who recently received his doctorate degree 
from the University of Georgia at Athens, arrived in late 
September 1990. Steve is responsible for directing the 
development of the Regional Vegetation Management Model. 



RESEARCH 
The CRAFTS program addresses three key areas of 

forest vegetation management research: 

• Conifer and competing vegetation responses: quantifying 
the survival and growth of various vegetation components in 
young forest stands. 

• Techniques for managing competing vegetation: testing 
new techniques for managing vegetation that competes with 
young conifers. 

• Fundamental research: providing a detailed look at the 
mechanisms driving biological responses in managed stands. 

Conifer and Competing Vegetation 
Responses 

An integral part of CRAFTS research has been the 
quantification of forest stand responses to vegetation manage
ment. Our approach has been to first quantify these responses 
through field research, and then to make predictions for other 
sites and species using mathematical models that generalize 
our research findings. 

The Regional Vegetation Management Model 

Since the Policy Committee decided in August 1986 to 
initiate development of a young-stand model, CRAFTS has 
completed some of the first computer software in the Northwest 
for forest vegetation management (see "Update on computer 
models for vegetation management: VEGPRO, CLUMP, and 
PSME"). 

Initial funding from the Siuslaw National Forest pushed 
CRAFTS modeling efforts into gear with the development of 
ICIPS, a first prototype model. Major contributions from Funda
mental COPE and from the Washington Department of Natural 
Resources (DNA) spurred development of df et al., a second 
prototype model. With funding from the Washington DNA, 
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CRAFTS created an initial version of CLUMP, a growth simula
tor for mixed stands of Douglas-fir and big leaf maple. In August 
1990, CRAFTS completed VEGPRO, a program that aids 
development of vegetation management prescriptions. This 
year a 5-year project was funded by Region 6 of the US Forest 
Service to accelerate the evolution of what is now called the 
Regional Vegetation Management Model (RVMM). The RVMM 
will combine the databases and some of the methodologies of 
CRAFTS prototype models into a single package that predicts 
effects of both treatments and associated vegetation on 20-year 
growth patterns of Douglas-fir (Figure 1 ). 

Cooperative involvement in both the brainstorming and 
the review of the project Program of Work has helped identify a 

Regional Vegetation Management Model 
(RVMM) 

Figure 1. Component prototype models and associated funding sources 
(indicated by arrows) that have accelerated the evolution of the CRAFTS 
Regional Vegetation Management Model (RVMM). 
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critical path for stepwise development of the RVMM; improve
ments over the model prototype, df et al., include: 

• prediction of both stand and individual-tree attributes (height, 
stem diameter, mortality, and crown characteristics) of 
Douglas-fir and some hardwoods; 

• model fitting and calibration across the entire geographic 
domain of the project (forested areas west of the Cascade 
crest from southwestern British Columbia to northern 
California); 

• compatible output for use in prevailing growth models (e.g., 
ORGANON and DFSIM); 

• incorporation of the effects of vegetation management. 

The project is currently focusing on the extent and 
integrity of the modeling database and the identification of 
appropriate modeling methodology. The existing database 
represents past research by the OSU Department of Forest 
Science and the USDA Forest Service Pacific Northwest Re
search Station. The response to solicitation of data from coop
erators has been encouraging. An important task currently 
underway is the identification of data sets having the critical 
variables required for modeling growth of young stands (e.g., 
repeated measurements of the same trees and competing 
vegetation by compatible methods). 

To accurately project growth of young stands, the model 
must predict several types of information for a given age: a 
stand list of individual tree sizes, the height growth of dominant 
trees, and cover of associated vegetation. Methodologies for 
predicting this information were tested on two data sets that 
represent the site quality extremes typical of the Pacific North
west: the CRAFTS Coast Range release study and the Siskiyou 
Range (southwestern Oregon) tanoak competition study (see 
the CRAFTS Technical Report, Knowe and Harrington 1991 ). 

We developed a system of equations for predicting 
diameter distributions of Douglas-fir from dominant height, age, 
and percent cover of woody vegetation (Figure 2). This ap
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proach successfully characterized the diameter distributions for 
Douglas-fir plantations on both moist coastal and relatively dry 
southwestern Oregon sites. Douglas-fir growing with high levels 
of competing woody cover had diameter distributions that were 
positively skewed and had lower variance than for trees with 
lower levels of cover. 
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Figure 2. Diameter distributions for 7-year-old Douglas-fir at various levels of 
interspecific competition in the a) CRAFTS Coast Range release and b) 
Siskiyou Range tanoak competition studies. 
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Equations for describing height versus age of dominant 
Douglas-fir (tallest 50% of stand) were developed with methods 
similar to those that have been used in the fitting of site-index 
curves for older stands. The resulting "juvenile site-index" 
curves, which have been plotted for a base tree age of 10 
years, provide a system for the early characterization of domi
nant height growth on a given site (Figure 3). The fitted equa
tions indicated slight differences in growth patterns between the 
poorest Coast Range and the best southwestern Oregon sites, 
but the major differences were attributable to juvenile site index. 
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Figure 3. Height-age curves for dominant Douglas-fir in the a) Coast 
Range release and b) Siskiyou Range tanoak competition studies. 
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The ultimate goal of the RVMM is to provide reliable 
predictions, founded on a regional database, of young-stand 
growth for a full range of silvicultural regimes. A key to the 
ultimate success of the modeling effort will be collaboration with 
other research groups, such as the Stand Management Coop
erative at the University of Washington and the Hardwood 
Silviculture Cooperative at Oregon State University. 

Interactions of young conifers with herbaceous 
vegetation 

A CRAFTS/COPE proposal for studying interactions of 
young conifers with herbaceous vegetation is now in its final 
stages of development, thanks to the intensive efforts of the 
Herbaceous Vegetation Subcommittee. The objectives of the 
research are to quantify 4-year survival and growth of young 
conifers (especially Douglas-fir) in association with herbaceous 
vegetation of various levels, durations, and types (resident 
versus seeded). A secondary objective of the study is to provide 
data compatible for development of the Regional Vegetation 
Management Model. Because this research topic has manage
ment implications that affect both public and private forestry 
firms, the proposal required accommodation of both herbicide 
and non-herbicide treatments in two studies that are not mutu
ally exclusive. Treatments for Study I include various levels of 
suppression of herbaceous vegetation (0, 50, 75, 88, and 100% 
of plot area) and 100% herbaceous suppression in years 0, 1, 
0-1, 1-2, and 0-3, while those for Study II include seeding of 
grass/legume mixtures in years 0 and 1 with and without fertili
zation. 

In March 1991, CRAFTS installed an experimental trial 
aimed at developing guidelines for formulations and rates of 
hexazinone application, for creating the desired competition 
levels in the main study (see "Comparison of hexazinone rates 
and formulations" in Techniques for Managing Competing 
Vegetation). 

Study results will provide vegetation managers with 
information for diagnosing conifer responses and selecting and 
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scheduling treatments for a desired management objective. In 
addition, the study will provide definitive comparisons of the 
effects of grass/legume seeding on responses of both conifer 
seedlings and resident woody or herbaceous vegetation. One 
hypothesis is that conifer growth response to level of herba
ceous vegetation will be proportional to tree size (Figure 4). 

Cooperators from CRAFTS and the Willamette National 
Forest have expressed considerable interest in this study, and 
installations of 1 0 to 15 study sites are expected throughout the 
Pacific Northwest. Selection of the first subset of study sites will 
occur this summer, with plot layout, conifer plantings, and 
treatment installation to begin in the spring of 1992. 
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Figure 4. Hypothesized response surface of individual conifer growth versus 
tree size and herbaceous vegetation cover. 
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Douglcss-fir and western hemlock responses to 
different vegetation management regimes 

In a CRAFTS Special Project, Mike Newton and associ
ates have initiated a series of experiments with the Weyer
haeuser Company and DowEianco to compare long-term 
responses of Douglas-fir and western hemlock to several 
regimes of vegetation management: conventional, partial 
removal, complete removal, and no treatment. Completely 
replicatod experiments were recently installed on each of five 
sites: two near Hoquiam, Washington; two near Springfield, 
Oregon;. and one near Coos Bay, Oregon. The following treat
ments have been applied: shrub removal by broadcast herbi
cide application in year 1 or 2 (the conventional regimes); herb 
removal in years 1, 2, or both; one-time removal of shrubs and 
herbs via a directed herbicide spray (i.e., negligible herbicide 
contact to conifers); and complete removal of all competing 
vegetation for 5 years. Because the design and treatments in 
this study are similar to those for the CRAFTS study on conifer/ 
herbaceous vegetation interactions, results are capable of being 
compamd. 

UpdatE~ on computer models for vegetation 
mana~Jement: VEGPRO, CLUMP, and PSME 

Last summer CRAFTS gave Cooperators about 35 
copies of VEGPRO, the CRAFTS software for selection of 
vegetation-management treatments. The program is being 
marketed by the OSU College of Forestry; after a slow start, 
sales picked up when the software price was reduced from 
$275 to $150 per copy in January 1991. About 20 copies have 
been sold. 

CLUMP, the growth model for predicting Douglas-fir 
stand dovelopment in association with sprout clumps of bigleaf 
maple, will be completed this summer. The program is currently 
being revised to incorporate Monte-Carlo (replicated) simula
tions of the effects of treatments to control big leaf maple on 
individual tree survival and height. 
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Other options will quantify the competitive effects from 
such hardwood species as tanoak and madrone. Juvenile site
index curves that were recently developed from coastal and 
southwestern Oregon data (see the CRAFTS Technical Report, 
Knowe and Harrington 1991) will drive height growth of Doug
las-fir in the model. 

PSME, a model developed by Fundamental FIR for 
forecasting competitive effects of hardwoods on average size 
and size distributions of Douglas-fir in southwestern Oregon, 
was recently completed (Harrington et al. 1991 ). A user manual 
including software is available free of charge from the Forestry 
Publications Office, Forest Research Laboratory, OSU. 

Coast Range competition release study 

This summer, measurements of stand responses for the 
tenth year since treatment will be made on three of the sites in 
the Coast Range competition release study (Forks, Washington; 
Coos Bay and Reedsport, Oregon). Additional measurements of 
Douglas-fir stocking and size distributions will provide much
needed data for the Regional Vegetation Management Model. 
The Douglas-fir on some treatment plots will receive a pre
commercial thinning in 1992 or 1993, and CRAFTS recently 
formed a Subcommittee on Precommercial Thinning to develop 
methodology appropriate for the study. 

Techniques for Managing Competing 
Vegetation 

Vegetation managers need effective and inexpensive 
techniques for managing competing vegetation in young forest 
stands. They also need to know what happens when competing 
vegetation is not treated. Two CRAFTS research projects aim to 
refine existing treatments in vegetation management. 
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Glyphosate/imazapyr combinations for control of 
deciduous species 

Glyphosate (Accord®) and imazapyr (Arsenal®) are 
herbicides that inhibit essential amino acids for many of the 
Northwestern plant species that compete with young conifers. 
Glyphosate injury to conifers can be minimized if application 
occurs during late summer at rates of 1 lb/acre or less. During 
this time, however, vigorous competitors such as vine maple 
and red alder can be resistant to glyphosate but not to imaza
pyr. 

Mike Newton and Elizabeth Cole are investigating 
whether the complementary action of these two herbicides 
would broaden the spectrum of control for competing species. 
In a recent trial, the two herbicides were combined at lower
than-normal rates (glyphosate@ 0-1 lb/acre; imazapyr@ 0
0.188 lb/acre). Various combinations were applied during each 
of two or three summer months to three species in western 
Oregon (vine maple, hazel, and red alder). At glyphosate rates 
of 0.5 to 0.751b/acre, additions of imazapyr at 0.05 to 0.125 lb/ 
acre helped reduce crown size of vine maple and red alder. 
Application of imazapyr alone (0.1 lb/acre) was sufficient for 
excellent control of hazel (95% crown reduction). 

Comparing hexazinone rates and formulations for 
control of herbaceous vegetation 

The CRAFTS study on conifer/herbaceous vegetation 
interactions will compare Douglas-fir responses in association 
with various fixed levels of herbaceous cover. To provide 
guidelines for creating these cover levels with minimal injury to 
conifers, CRAFTS initiated an experimental trial in March 1991. 
Completely replicated trials were installed on each of three sites 
furnished by CRAFTS Cooperators: Mapleton (Champion 
International Corporation), Sweet Home (Willamette Industries, 
Inc.), and Corvallis (OSU's Dunn Forest). Either solid (Pronone 
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1OG®) or liquid {Vel par L®) formulations of hexazinone were 
tested at six different rates of application (0, 0.4, 0.8, 1.2, 1.6, 
and 2.0 lb/acre). 

Herbaceous cover and conifer growth and injury will be 
evaluated at each site in July 1991. To provide treatment 
guidelines, the relationship between herbaceous cover and 
hexazinone rate will be quantified with regression analysis. 
These results will provide guidelines for the main study on 
conifer/herbaceous vegetation interactions, but this trial will also 
provide useful information on site-to-site variation in control of 
herbaceous vegetation and growth loss or injury of Douglas-fir 
for various rates and formulations of hexazinone. 

Fundamental Research 
Fundamental research is a critical branch of the 

CRAFTS program because it can provide meaningful explana
tions for observed vegetation responses to various vegetation 
management treatments. 

Population dynamics of groundsel, foxglove, and 
fireweed 

Little is known about the way common herbaceous 
species invade and become widely distributed on recently 
harvested sites in the Pacific Northwest. This year Eric Hanson 
will initiate doctoral research on the effects of environmental 
factors and plant interactions on the population dynamics of 
three herbaceous species--groundsel (a summer annual), 
foxglove (a biennial), and fireweed (a perennial). In young 
plantations of Douglas-fir, Eric will monitor several generations 
of each herbaceous species to quantify their seed and vegeta
tive reproduction. He will determine how a species affects and 
is affected by factors such as light and soil water availability, 
seed predation, and herbivory. Using information from his 
research and from published literature, Eric will build a popula
tion model to provide a system for testing possible mechanisms 
of immigration, reproduction, and decline for each species. 
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TECHNOLOGY TRANSFER 
CRAFTS disseminates its research information to 

Cooperators and others in a variety of ways. 

CRAFTS Newsletter 
Eric Hanson has begun gathering information for a 

CRAFTS quarterly newsletter that will provide Cooperators with 
a regional directory of current research in vegetation manage
ment. The purpose of the newsletter will be to facilitate commu
nication among researchers and practitioners on current topics 
in vegetation management research. Each entry in the directory 
will list the title of the research, investigator, address, telephone 
number, and a short abstract of the project's objectives and 
current results. 

Potential contributors to the newsletter include universi
ties, government agencies, and herbicide manufacturers. 
Research will be divided into three sections pertaining to herba
ceous, deciduous, and evergreen plant competitors. The direc
tory will be published in the fall, winter, and spring, with an 
index in the summer. A storage binder will be provided to 
facilitatE~ filing and later use of the newsletter and index. Coop
erators can expect the first issue of the newsletter to be distri
buted in fall 1991. 

Technical Reports and Presentations to 
Cooperators 

Three Technical Reports (see "Progress Reports and 
Newsletters") and 12 presentations (see below) in 1990-91 
provided the Technical Committee with current research and 
approaches in vegetation management. 

• CRAFTS competition research. T.B. Harrington and M. 
Newton. September 1990. 

• Autecology of Northwestern plant competitors. T.B. 
Harrington, J.C. Tappeiner II, M. Newton, J.C. Zasada, and 
S.R. Radosevich. Joint meeting of CRAFTS and Auburn 
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University Silvicultural Herbicide Cooperatives, Corvallis, 
Oregon. September 1990. 

• Screening trials for vegetation management treatments. M. 
Newton and T.B. Harrington. September 1990. 

• Computerized growth models. R.G. Shula and T.B. 
Harrington. September 1990. 

• Fundamental COPE research on dynamics and management 
of riparian zone vegetation. S.S. Chan. March 1991. 

• A study of competitive interactions between western 
hemlock, red alder, and salmonberry using modified Nelder
replacement series experiments. E.C. Cole. March 1991. 

• CRAFTS newsletter on current research in vegetation 
management. D.E. Hanson. March 1991. 

• Review of methodologies proposed for the CRAFTS study on 
interactions between young conifers and herbaceous 
vegetation. T.B. Harrington. March 1991. 

• Recent progress on methodologies for the CRAFTS Regional 
Vegetation Management Model. S.A. Knowe. March 1991. 

• Update on herbicide technology: new design for hypo
hatchet, imazapyr/glyphosate mixtures, and weed-and-feed 
trials. M. Newton. March 1991. 

• The CRAFTS Regional Vegetation Management Model. S.R. 
Radosevich. March 1991. 

• Data set identification, acquisition, and characterization for 
the CRAFTS Regional Vegetation Management Model. R.G. 
Shula. March 1991. 

Visits with Cooperators 
CRAFTS personnel often make direct contacts with field 

foresters of cooperating organizations. Such contacts ensure 
direct application of research results. 
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• An overview of the CRAFTS program. T.B. Harrington. 
Western Oregon BLM Forest Development Workshop. North 
Bend, Oregon. August 1990. 

• Field tour of the Big Basin site, CRAFTS Coast Range 
release study. T.B. Harrington. Western Oregon BLM Forest 
Development Workshop. North Bend, Oregon. August 1990. 

• Basics of modeling and CRAFTS modeling effort. R.G. Shula. 
Western Oregon BLM Forest Development Workshop. North 
Bend, Oregon. August 1990. 

• Weyerhaeuser Annual Spray Effectiveness Meeting. T.B. 
Harrington. September 1990. 

• Research sites for studying interactions of Douglas-fir with 
red alder or salmonberry. T.B. Harrington. Field tour for joint 
meeting of CRAFTS and Auburn University Silvicultural 
Herbicide Cooperatives, Lincoln City, Oregon. September 
1990. 

• Research proposal to study conifer mortality on dry, low
elevation sites in southwestern Oregon. T.B. Harrington and 
S.A. Knowe. Medford, Oregon. March 1991. 

Continuing Education 
This year, Tim Harrington was appointed director of the 

annual OSU workshop on Forest Vegetation Management. In 
the 1991 workshop, he developed a program that addressed 
the theme "New Forests for Fiber and Wildlife." The program 
included a full-day session on the basics of vegetation manage
ment plus half-day sessions on new technology in vegetation 
management, vegetation management east of the Cascades, 
herbaceous vegetation management, and managing vegetation 
for game and non-game wildlife. 

The program had record-breaking attendance, with over 
180 participants, 80% of whom were from public agencies. 
Plans are being developed for the 1992 workshop, February 18
20, which will have a theme that was strongly suggested by 
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participants of the 1991 workshop: "Forest Vegetation Manage
ment without Herbicides." 

Special Publications 
Herbaceous Vegetation in Forests of the Western United 

States: An Annotated Bibliography, by D.M. Loucks and T.B . 
Harrington, was recently published and distributed to CRAFTS 
Cooperators (Figure 5). It contains 325 abstracts on herba
ceous vegetation management and on the effects of herba
ceous vegetation on forest development and physical and 
biological processes in soils. Research described in the biblio
graphy includes graduate theses, refereed journal articles, and 
proceedings. The authors located a considerable amount of 
information on relationships between overstory conifers and 
understory herbaceous vegetation. 

Herbaceous Vegetation 
in Forests of the 
Western United States: 
An Annotated 
Bibliography 

Ooflty M. louc:ks 

Foxglove (Digillllis purpura) 

May 1991 

Cof~e of Forestry 

~gon Sute University 

Figure 5. A new bibliography on herbaceous vegetation in forests of the 
western United States. 
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In addition, copies of Assessment and Management of 
Animal Damage in Pacific Northwest Forests: An Annotated 
Bibliography, by D.M. Loucks, H.C. Black, M.L. Roush, and S.R. 
Radosevich, were distributed to CRAFTS Cooperators this year. 

ORGANIZATIONAL ACTIVITIES 
Cooperators have direct participation in the planning, 

installation, and review of CRAFTS research. During 1990-91, 
CRAFTS committees and subcommittees held nine meetings. 

Policy Committee 
The Policy Committee met in June 1990 on OSU Re

search Policy Day to review current and proposed research. 
Tharon O'Dell (Simpson Timber Company), Executive Officer, 
led the meeting. A primary business item for the meeting was to 
resolve a $7500 deficit in the past year's budget. Factors that 
contributed to the deficit included the absence of an increase in 
Cooperative dues during the past 5 years, despite the annual 
inflation rate of 5%, and the 1989 increases in personnel ben
efits at OSU, which resulted in about 15% additional costs for 
Research Assistant expenses. 

To resolve the budget deficit, the Policy Committee 
agreed upon the following dues increases: a $1500 increase in 
1990-91 ($7000 annual dues}, and an additional $1000 in
crease in 1991-92 ($8000 annual dues). In subsequent years 
an annual inflationary adjustment would be included in the 
budget proposal. These dues adjustments were made to ensure 
that current research would be continued and that progress 
would proceed on the new study on interactions between young 
conifers and herbaceous vegetation. Tharon O'Dell was re
elected to serve as the Executive Officer for the Policy Commit
tee during 1990-91. CRAFTS would like to thank him for serving 
as Executive Officer for the Committee during 1989-90. 

Technical Committee 
The Technical Committee met in September 1990 and 

March 1991. At the September meeting in Corvallis, CRAFTS 
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hosted Cooperators of the Auburn University Silvicultural Herbi
cide Cooperative in an overview of Northwestern vegetation 
management and silviculture. The 4-day meeting included an 
afternoon session on autecology of Northwestern plant competi
tors, a morning session on current issues in Northwestern 
vegetation management, an afternoon discussion of their 
current research by each cooperative, and a 2-day field tour up 
the Oregon Coast to the Longview, Washington, area. 

The Oregon Department of Forestry (ODF) and the 
Weyerhaeuser Company were instrumental in the success of 
the field tour. ODF arranged for participants to gain a manager's 
view of the elk herds at Jewel Meadows near Jewel, Oregon, 
plus an illustrative visit to a 5-year-old Douglas-fir plantation that 
had received a grass/legume seeding to provide elk forage and 
to reduce invasion by red alder. Weyerhaeuser provided an all
day tour of their Longview Tree Farm that included a compre
hensive overview of their silvicultural systems (e.g., site prepa
ration, fertilization, thinning, and alder plantation management) 
pius visits to some of their research sites. 

The March meeting included a review of the current 
status of CRAFTS research, including discussions of the pro
posal to study conifer/herbaceous vegetation interactions and 
an update on recent progress in the development of the Re
gional Vegetation Management Model. Cooperators favorably 
discussed the idea of a CRAFTS newsletter on current and 
regional research in vegetation management. The meeting also 
included presentations on an upcoming new design for the 
Hypo-Hatchet, a stem injector for herbicides, and on Funda
mental COPE's current research on the dynamics and manage
ment of riparian-zone vegetation. 

Subcommittees 
Members of the Herbaceous Vegetation Subcommittee 

met four times to brainstorm and develop the comprehensive 
research proposal described earlier in this report (See "Interac
tions of young conifers with herbaceous vegetation"). Although 
"fine-tuning" of some of the methodologies for the study are still 
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in progress, dates for installation of study sites are being sched
uled for spring 1992. 

The Advisory Subcommittee for the Regional Vegetation 
Management Model {RVMM) met twice this year to develop and 
refine a Program of Work and an associated critical path of 
accomplishments. This subcommittee will continue its ongoing 
effort to review data acquisition and modeling methodology for 
the RVMM. 

At the March 1991 meeting of the CRAFTS Technical 
Committee, a subcommittee was formed to address methodol
ogy for pre-commercial thinning of the study plots in the Coast 
Range release study. A meeting of the subcommittee will be 
scheduled this fall. 

PUBLICATIONS AND PRESENTATIONS 
CRAFTS personnel prepared the following publications 

and presentations during 1990-91 : 

Refereed Publications 
Coates, K.D., W.H. Emmingham, and S.R. Radosevich. 1991. 

Conifer-seedling success and microclimate at different levels 
of herb and shrub cover in a Rhododendron - Vaccinium -
Menziesia community of south-central British Columbia. 
Canadian Journal of Forest Research {in press). 

Harrington, T.B., and J.C. Tappeiner II. 1991. Competition 
affects shoot morphology, growth duration, and relative 
growth rates of Douglas-fir saplings. Canadian Journal of 
Forest Research 21 :474-481. 

Harrington, T.B., J.C. Tappeiner II, T.F. Hughes, and A.S. 
Hester. 1991. Planning with PSME: a growth model for young 
Douglas-fir and hardwood stands in southwestern Oregon. 
Forest Research Laboratory, Oregon State University, 
Corvallis. Special Publication 21. 14 p. 

Harrington, T.B., J.C. Tappeiner II, and T.F. Hughes. 1991. 
Predicting average growth and size distributions of Douglas
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fir saplings competing with sprout clumps of tanoak or Pacific 
madrone. New Forests (in press). 

Knowe, S.A. 1991. Comparison of expressions for crown size of 
woody competition in herbicide efficacy studies. Forest 
Science (in press). 

Knowe, S.A. 1991. Simultaneous prediction of the development 
of loblolly pine and woody competitors in young plantations. 
New Forests (in press). 

Loucks, D.M., H.C. Black, M.L. Roush, and S.R. Radosevich. 
1990. Assessment and management of animal damage in 
Pacific Northwest forests: an annotated bibliography. USDA 
Forest Service, Pacific Northwest Research Station, Portland, 
Oregon. General Technical Report PNW-GTR-262. 371 p. 

Loucks, D.M., and T.B. Harrington. 1991. Herbaceous 
vegetation in forests of the western United States: an 
annotated bibliography. Forest Research Laboratory, Oregon 
State University, Corvallis. 103 p. 

Newton, M., and E.C. Cole. 1991. Root development in planted 
Douglas-fir under varying competitive stress. Canadian 
Journal of Forest Research 21 :25-31. 

Radosevich, S.R., R.G. Wagner, and M.L. Roush. 1990. Weed 
competition and control options in U.S. forestry. P. 103-111 in 
Alternatives to the Chemical Control of Weeds, Proceedings, 
Forest Research Institute, Rotorua, New Zealand. 

Shainsky, L.J., and S.R. Radosevich. 1991. Mechanisms of 
competition between Douglas-fir and red alder. Ecology (in 
press). 

Shiver, B.D., S.A. Knowe, M.B. Edwards, and W.N. Kline. 1991. 
Comparison of herbicide treatments for controlling common 
coastal plain flatwoods species. Southern Journal of Applied 
Forestry (in press). 

Tappeiner, J.C., II, J. Zasada, P. Ryan, and M. Newton. 1991. 
Salmonberry clonal and community structure in Oregon 
forests: the basis for persistent cover. Ecology 72:609-618. 
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Wagner, R.G., and S.R. Radosevich. 1991. Interspecific 
competition and other factors influencing the performance of 
Douglas-fir saplings in the Oregon Coast Range. Canadian 
Journal of Forest Research (in press). 

Wagner, R.G., and S.R. Radosevich. 1991. Neighborhood 
predictors of interspecific competition in young Douglas-fir 
plantations. Canadian Journal of Forest Research (in press). 

Wagner, R.G., A.A. Robison, P.C. Griessmann, T.B. Harrington, 
and S.R. Radosevich. 1990. VEGPRO- Forest vegetation 
management prescription optimization and information 
system: a user manual. Version 1.0. Forest Research 
Laboratory, Oregon State University, Corvallis. 61 p. 

White, D.E., and M. Newton. 1990. Herbaceous weed control in 
young conifer plantations with formulations of nitrogen and 
simazine. Canadian Journal of Forest Research 20:1685
1689. 

White, D.E., L. Witherspoon-Joos, and M. Newton. 1990. 
Herbaceous weed control in conifer plantations with 
hexcu~inone and nitrogen formulations. New Forests 4:97
105. 

Progress Reports and Newsletters 
Cole, E.C., and M. Newton. 1991. Control of prickly rose in 

subarctic spruce forests. P. 53-55 in Western Society of 
Weed Science, 1991 Research Progress Report. 

Cole, E.C., and M. Newton. 1991. Herbicide stem injection 
treatments for controlling paper birch in high latitude forests. 
P. 56-59 in Western Society of Weed Science, 1991 
Research Progress Report. 

Cole, E.C., and M. Newton. 1991. Grass control treatments for 
reforetstation of subarctic spruce forests. P. 60-63 in Western 
Society of Weed Science, 1991 Research Progress Report. 

Cole, E.C., and M. Newton. 1991. Conifer release treatments 
for aspen control in subarctic spruce forests. P. 64-67 in 
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Western Society of Weed Science, 1991 Research Progress 
Report. 

Harrington, T.B. 1991. Principles of competition release. 
Northwestern Woodlands (in press). 

Harrington, T.B. 1991. Competition limits Douglas-fir 
morphology and physiology: a case of double trouble. FIR 
Report (in press). 

Harrington, T.B., and J.C. Tappeiner II. 1991. Competition 
affects shoot morphology, growth duration, and relative 
growth rates of Douglas-fir saplings. CRAFTS Technical 
Report. Forest Research Laboratory, Oregon State 
University, Corvallis. 21 p. 

Knowe, S.A., and T.B. Harrington. 1991. Incorporating the 
effects of interfering vegetation in diameter distribution 
models for Douglas-fir saplings. CRAFTS Technical Report, 
Forest Research Laboratory, Oregon State University, 
Corvallis. 17 p. 

Radosevich, S.R., T.B. Harrington, and M. Newton. 1990. 
CRAFTS annual report 1989-1990. Forest Research 
Laboratory, Oregon State University, Corvallis. 31 p. 

Shula, R.G., and S.A. Knowe. 1991. CRAFTS competition
effects young stand modeling effort: an update. COPE Report 
3(4):6-7. 

Shula, R.G., and S.A. Knowe. 1991. Regional Vegetation 
Management Model: potential data set directory. CRAFTS 
Technical Report, Forest Research Laboratory, Oregon State 
University, Corvallis. 49 p. 

Proceedings and Abstracts 
Chan, S.S. 1990. Effects of light and soil water limitations on 

Douglas-fir and red alder carbon allocation and physiological 
patterns. P. 33-36 in Vegetation Management: An Integrated 
Approach, Proceedings of the Fourth Annual British 
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Columbia Vegetation Management Workshop. Vancouver, 
British Columbia. 

Cole, E.C., and M. Newton. 1990. Efficacy of different 
herbicides on big leaf maple sprout clumps. P. 37-43 in 
Proceedings, Western Society of Weed Science. 

Harrington, T.B., and J.C. Tappeiner II. 1990. Designing young 
stands through vegetation management. In Proceedings, 
Western Forestry and Conservation Association {in press). 

Lautenschlager, A.A., M.L. McCormack, Jr., and M. Newton. 
1990. Browse availability nine years after conifer release with 
herbicides. Poster abstract 18, Annual Meeting of New 
England Society of American Foresters. 

Newton, M. 1990. Growing conifers under changing resource 
goals. P. 43-44 in Proceedings, Western Society of Weed 
Science. 

McCormack, M.L., Jr., and M. Newton. 1990. Natural spruce-fir 
regenHration response to herbicide release. Poster abstract 
30. Annual Meeting of New England Society of American 
Foresters. 

Harrington, T.B., D. Opalach, R.G. Wagner, and S.R. 
Radosevich. 1990. CLUMP: a computer model for predicting 
Douglas-fir yields in association with bigleaf maple sprout 
clumps. P. 101-102 in Vegetation Management: An 
Integrated Approach, Proceedings of the Fourth Annual 
British Columbia Vegetation Management Workshop. 
Vancouver, B.C. 

Opalach, D., R.G. Wagner, and S.R. Radosevich. 1990. An 
interspecific competition model for young Douglas-fir 
plantations of coastal Oregon and Washington. P. 112-113 in 
Vegetation Management: An Integrated Approach, 
Proceedings of the Fourth Annual British Columbia 
Vegetation Management Workshop. Vancouver, B.C. 

Wagner, R.G. 1990. VEGPRO: A forest vegetation 
management prescription optimization and information 
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system. P. 118 in Vegetation Management: An Integrated 
Approach, Proceedings of the Fourth Annual British 
Columbia Vegetation Management Workshop. Vancouver, 
B.C. 

Graduate Thesis 
Wang, Zheng Qi. 1991. Effects of bedrock water availability on 

growth and ecophysiology of Douglas-fir (Pseudotsuga 
menziesil) and Pacific madrone (Arbutus menziesil) saplings 
in southwest Oregon. M.S. Thesis, Oregon State University, 
Corvallis. 88 p. 

Other Presentations 
Some basics of modeling and the CRAFTS modeling effort. 

R.G. Shula. Oregon State University, Forest Science 
Department, Graduate Seminar. October 1990. 

Modeling for vegetation management decisions. S.A. Knowe. 
U.S. Forest Service Annual Vegetation Management 
Conference, Corvallis, Oregon. December 1990. 

Ecological basis for vegetation management. T.B. Harrington. 
Forest Vegetation Management Workshop, Oregon State 
University, Corvallis, Oregon. January 1991. 

General concepts of vegetation management technology. M. 
Newton. Forest Vegetation Management Workshop. Oregon 
State University, Corvallis, Oregon. January 1991. 

Release from competition: if and when. M. Newton. Forest 
Vegetation Management Workshop. Oregon State University, 
Corvallis, Oregon. January 1991. 

What's New in Vegetation Management - CRAFTS Modeling 
Effort. R.G. Shula. Forest Vegetation Management 
Workshop, Oregon State University, Corvallis. January 1991. 
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Impacts of competing vegetation on survival and growth of 
young conifers. T.B. Harrington. Washington State University 
Extension, Pesticide Recertification Program. February 1991. 

Herbicide adjuvants: classification and function. M. Newton. 
National Advanced Pesticide Management Training, U.S. 
Forest Service, Forest Pest Management, Marana, Arizona. 
February 1991. 

Shrub ecology and control. M. Newton. Southwest Oregon 
Hardwood Workshop, Cooperative Extension Service, 
Roseburg, Oregon. April1991. 

Soils and root development under Douglas-fir and hardwoods. 
M. Newton. Southwest Oregon Hardwood Workshop, 
Cooperative Extension Service, Roseburg, Oregon. April 
1991. 

CRAFTS forest vegetation management research cooperative. 
R.G. Shula. Poster presented at Oregon Society of American 
Foresters Convention, Roseburg, Oregon. April 1991. 

VEGPRO: Forest Vegetation Management Prescription 
Optimization and Information System. T.B. Harrington. 
Silviculture Institute, Module 5, College of Forestry, Oregon 
State University, Corvallis, Oregon. May 1991. 

Principles of competition. S.R. Radosevich and T.B. Harrington. 
Silviculture Institute, Module 5, College of Forestry, Oregon 
State University, Corvallis, Oregon. May 1991. 

CRAFTS: The Regional Vegetation Management Model. R.G. 
ShuIa.. Poster presented at Annual Meeting of Western 
Mensurationists, Eastsound, Washington. June 1991. 
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FINANCIAL STATEMENT: 
SUPPORT RECEIVED 

Cooperators 

Boise Cascade Corporation 
British Columbia Ministry of Forests 
Bureau of Land Management 
Cavenham Forest Industries 
Champion International Corporation 
International Paper Company 
ITI-Rayonier, Inc. 
Lone Rock Timber Company 
MacMillan Bloedel Limited 
Oregon Department of Forestry 
Simpson Timber Company 
Starker Forests, Inc. 
Washington Department of Natural Resources 
Weyerhaeuser Company 
Willamette Industries, Inc. 

Subtotal 
Forest Research Laboratory, 

Oregon State University 

Other Sources' 

USDA Forest Service, Region 6 
(Radosevich and Harrington, 1990-91) 

USDA Forest Service, Region 6 
(Radosevich, 1990-91) 

COPE2 (Radosevich and Newton, 1989-90) 
Subtotal 

Total 

1Project leaders in parentheses. 
2lncludes university overhead. 

$7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
3,500 
7,000 
7,000 
7,000 
3,500 
7,000 
7,000 
LQOO 

$98,000 

123.06Q 
Subtotal 

$221,060 

$74,950 

11,000 
4Q.QQQ 

$125.95Q 

$347,010 
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