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Adaptive FIR 
1301 MAPLE GROVE DRIVE 
MEDFORD, OR 97501 

(503) -7116 

FIR Specialists 
OLE HELGERSON, Silviculture 
STEVE HOBBS, Reforestation 
JOHN MANN, Harvesting 
DAVE McNABB, Watershed 
STEVE TESCH, Silviculture 

For specifics on the overall FIR program, contact Jack 
Walstad, FIR Program Leader, Forestry Sciences Labora- 
tory, 3200 Jefferson Way, Corvallis, OR 97331, (503) 
757 -4617; or Steve Hobbs, Adaptive FIR Project Leader 
at the Medford address. 

Because of space limitations, results appear as 
extended abstracts. Readers who are interested in 
learning more about an individual study are encouraged 
to contact the principal investigator or wait for for- 
mal publication of more complete results. 

NOTE FROM THE EDITOR 

With this issue, editorial responsibilities have 
shifted from John Mann to me. I want to thank John for 
the excellent job that he has done during the past 
year. This is my second term as editor. Although this 
distinction has no meritorious significance, it does 
serve as a measure of the stability and maturity of the 
FIR Program. 

The major change that I have observed in the FIR 
Report is the increase of Adaptive and Fundamental FIR 
research being reported. Most of the studies now being 
summarized were just starting when I was previously 
editor. Reporting these results is now the most impor- 
tant function of this quarterly newsletter and makes it 
a valuable tool to resource managers. Early success of 
the FIR Report, however, was based on our readers 
sharing ideas or solutions to common problems. This 
remains an important function of the FIR Report and I 

want to encourage your continued, or renewed, partici- 
pation in sharing operational techniques which work, 
results of administrative studies, and problems which 
are not adequately being addressed. If you have some- 
thing to share, please call me, or others on the FIR 
staff. The best FIR Report is one in which we all work 
together to solve common problems. 

D.M. 

Current 
Research 

SITE PREPARATION IMPROVES THE PERFORMANCE OF PLANTED 
PONDEROSA AND LODGEPOLE PINES IN SOUTHCENTRAL OREGON 

Eight -year results from a study that compares six 
site preparation treatments at three locations in Kla- 
math and Lake Counties were reported recently by Dar- 
rell Ross (Ross, D. W. 1985. The effects of mechan- 
ical and chemical site preparation on ponderosa and 
lodgepole pine performance, associated vegetation, and 
soil properties in southcentral Oregon eight years 
after planting. M. S. Thesis, College of Forestry, 
Oregon State Univ., Corvallis, OR.). The study compar- 
ed ripping, brushblading, disking, chemical -only, chem- 
ical followed by disking, and control (no site prepara- 
tion) treatments based on changes in selected soil pro- 
perties, response of non -conifer vegetation, and per- 
formance of planted pines. 

The study was originally installed by Dr. William 
Scott, Weyerhaeuser Company, on the Klamath Tree Farm 
in 1976. One study site, East Aspen, is west of Kla- 
math Falls on the Pokegma soil series. Elevation of 
this site is 1370 m (4,500 ft). The other two sites 
are northeast of Klamath Falls on pumice and ash soils. 
These two sites, Swede Cabin and Camp Nine, are at 
higher elevations, 1525 and 1990 m (5,000 and 6,500 
ft), respectively. 

The soil properties compared were changes in or- 
ganic matter (total carbon), nitrogen, phosphorous, 
sulfur, and bulk density at the 0 -25 cm depth. When 
compared to the control, organic matter and nutrient 
concentrations of the brushblading and chemical /disk 
treatments were generally lower than the other treat- 
ments. Brushblading was the only treatment that could 
directly remove litter duff and surface soil and appar- 
ently removed some, because the soil had the lowest or- 
ganic matter and nutrient concentrations. Disking and 
chemical treatments also reduced soil organic matter 
and nutrient concentrations, but to a lesser extent. 
Ripping apparently had no effect on soil organic matter 
and nutrient concentrations. All of the mechanical 
treatments had higher bulk densities than the control 
and chemical treatments. Bulk densities were highest 
on the brushblading and disking treatments. Except for 
extractable phosphorus and bulk density at East Aspen, 
the differences in surface soil properties among treat- 
ments were not statistically significant. 

The greatest differences in the amount of non -coni- 
fer vegetation among the treatments were observed at 
East Aspen. This site supported an established brush 
community prior to site preparation. As a result, all 
of the treated plots had significantly less brush bio- 
mass than the control. The ripping treatment had the 
second highest brush biomass, followed by the disking, 
brushblading, chemical, and chemical /disk treatments. 
Plant communities at Swede Cabin and Camp Nine were 
primarily composed of grass, sedge, and forb species 
with only scattered shrubs. In general, the control 
and rip plots had the highest canopy coverage of herba- 
ceous vegetation at these sites, followed by the brush- 
blading, disking, chemical /disk, and chemical treat- 
ments. 
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Pine survival and growth were generally best where 
vegetation control was most thorough. Pine survival 

was satisfactory for all treatments except the rip and 

control plots at East Aspen and Swede Cabin. Survival 

was low for all treatments at Camp Nine. The poor sur- 

vival at Camp Nine may have been due to the harsh 

microclimate at this site (and /or poor stock quality 

and planting quality). 

The greatest differences in conifer height growth 
among site preparation treatments occurred at East 
Aspen. At this site, the chemical /disk and chemical 
treatments resulted in a substantial increase in height 
growth compared to the control. Disking, brushblading, 

and ripping also increased height growth, but to a 

lesser extent. All of the treatments except ripping 
were equally effective at Swede Cabin in increasing 
height growth. At Camp Nine, the effect of treatments 

with respect to height growth was the same as that at 
East Aspen, although the magnitude of the differences 
between treatments was less. 

The results of this study indicate the importance 
of controlling competing vegetation in order to achieve 
maximum survival and early growth of planted pines in 

southcentral Oregon. However, treatments that remove 
large amounts of organic matter and /or soil during the 

process of site preparation may lower the early re- 

sponse potential of planted conifers. The greatest 
gains in conifer performance are likely to result from 
matching the site preparation treatment to specific 
site conditions. 

Jack Walstad, OSU 

WESTERN OREGON BLM DISTRICTS INITIATE STUDY ON BROAD- 
CAST BURNING 

The five western Oregon Districts of the BLM have 
initiated a major study to determine the long -term ef- 

fects of broadcast burning on site productivity. The 
need for information on effects of broadcast burning 
was identified as the number one priority of BLM soil 

scientists during their annual meeting in January 1984. 
Byron Thomas, state soil scientist, has worked with Sue 
Little, research forester with the Pacific Northwest 
Forest and Range Experiment Station, Portland, and my- 
self to develop a study plan which would address major 
concerns. 

Sue Little was responsible for drafting the study 
plan. The overall objective of the study is to define 
the range of effects that moderate intensity prescribed 
burns will have on the long term productivity of sites 
in western Oregon. Specific objectives include deter- 
mining: the amount of nitrogen and organic matter lost 
by prescribed fire as it relates to the total nutrient 
capital; if the composition and cover of non- coniferous 
vegetation is significantly different within the first 
2 years after burning from adjacent sites which have 
not been burned; and if survival and growth of planted 
seedlings are significantly different within the first 
5 years between burned and adjacent unburned sites. 
The study design will also allow for the long term mon- 
itoring of tree growth on each site. The objectives 
are similar to those in an Adaptive FIR fire study 
plan, although the sampling methods are sometimes dif- 
ferent. 

The study will be installed at three sites on each 
of the 5 western Oregon Districts. One site should be 
installed on each District this year and most of the 

rest will be installed next year. The three sites on 

each District will be selected.. for similar soils, 

slope, aspect, site quality, species composition, and 

fuel loading. The sites selected will represent a sit- 

uation where broadcast burning is the desired method of 

site preparation and fuels management but where ques- 

tions exist as to the impact of the burning on site 

productivity. These sites are of generally low site 

quality but do not necessarily represent the harshest 

sites on each District. 

The study plan has been approved by the Western 

Oregon Research Committee of the BLM and the State and 

Washington, D.C. offices. All field sampling will be 

performed by District personnel. Byron Thomas is coor- 

dinating this part of the study. Sue Little and I have 

reviewed site selection procedures with each of the 

Districts and conducted a training session in the col- 

lection of data Sue is also responsible for process- 

ing and analyzing soil and fuel samples collected by 

the Districts and data management for all sites. As of 

mid -April, the Medford District had burned their first 

site. 

The installation of study plots and the collection 

of data represent a major undertaking by each District. 

The Districts are to be commended for this effort to 

obtain the information on fire effects in a standard- 

ized format so that all Districts, and others, can 

share the results. Many BLM employees will be involved 

in the collection of data in the years ahead but re- 

sponsibility for carrying out the study on each of the 

Districts goes to a team of at least three persons that 

includes a soil scientist, silviculturist, and fuels 

management specialist. For the 5 Districts, these peo- 

ple are: 

Coos Bay: Craig Garland, Jim Batdorff, and 

Don Nunan 

Eugene: Jim McLaughlin, Jerry Ritcheson, 

Norm Gartley, and Wes Hunter 

Medford: Steve Shade, Larry Larsen, and 

Larry Compton 

Roseburg: Bill McLaughlin, Merrill Tester, 
Dave Roberts, Ted Davis and Dennis Hutchison 

- Salem: Bruce Ceran, Bill Power, and Jim 

Irving 

It will be several years before all data collected 
in this study will be completely analyzed, but site 

specific results should be available much sooner. When 

completed, the study will represent a major evaluation 

of prescribed burning in western Oregon; a feat never 

before attempted in the region on this scale. The 

sites will also become a valuable resource of long term 

stand growth information on burned and unburned sites 

where the initial conditions have been carefully docu- 

mented. 

FERTILIZING DOUGLAS -FIR SEEDLINGS 

Fertilizing newly planted seedlings may increase 

growth. Accelerating growth could reduce the potential 

for later suppression by competing vegetation and less- 

en the need for future vegetation control treatments. 

To determine if this silvicultural practice will 

D.M. 
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increase growth, Ted Hass and John Dinwiddie of the 
Grants Pass Resource Area, Medford District of the BLM, 
have initiated a study to evaluate different fertilizer 
treatments on several sites. 

Most of the sites are on soils derived from intru- 
sive metamorphic or coarse -grained meta -sediment mate- 
rials. These soils are of generally low fertility. 
Nitrogen is probably the nutrient most often limiting 
growth on these sites but the soils also have a low 
supply of basic cations, particularly calcium. 

Previous efforts to fertilize seedlings have only 
been marginally successful. A number of reasons may be 
responsible for the poor performance of previous 
trials. Native soil fertility has been relatively 
good, while the demand for nutrients by seedlings is at 
its lowest point in the development of a stand. Most 
experiments have tested fertilizer pellets which have a 
low nutrient content or have encountered problems with 
placing fertilizer too near seedlings and burning the 
roots. In the past few years, Australian foresters, 
however, have overcome most of the operational problems 
associated with seedling fertilization. The BLM study 
has adopted some of their application techniques which 
also allow a variety of fertilizer materials to be 
tested. Because of the sites selected for testing and 
the application techniques used, this study should 
overcome most of the past problems; an accurate assess- 
ment of seedling response to fertilization should be 
possible. 

The study design consists of 10 treatments of 10, 
2 -0 bareroot Douglas -fir seedlings. As many as 10 
sites will be planted and fertilized over the next two 
years. The 10 treatments include an unfertilized con- 
trol, three types of nitrogen fertilizer materials, 
calcium as granulated lime added to some nitrogen 
treatments, and two treatments fertilized the second 
spring with the most promising treatments from the 
first year. The fertilizer treatments contain 5 grams 
of nitrogen either as a standard fertilizer (20- 10 -10- 
11, nitrogen - phosphorus - potassium - sulfur), Super 
60 (60 -0 -0), a slow release nitrogen fertilizer of un- 
known duration, or Osmocote (24 -5 -7), a slow release 
fertilizer of about two years duration. Two treatments 
have 5 grams of calcium added with the standard fertil- 
izer or Osmocote. Two treatments also include a double 
dose of lime and standard fertilizer or Osmocote. 

All sites have received good site preparation and 
initial survival should be very good. The fertilizer 
is placed in a single, 6 inch deep slit at least 3 
inches from the seedling. The slit is downslope and 
oriented radially from the stem. At least four sites 
have been planted and fertilized this spring and more 
are planned for next year. 

Seedling height and diameter will be measured an- 
nually for the next five years to quantify seedling 
growth response to fertilization. Soil samples will be 
taken from each site to characterize the soil material. 
Foliage samples will be collected from each treatment 
at the end of the first fall to determine nitrogen con- 
centration and new foliage nitrogen content. 

The progress of this study will be reported in the 
FIR Report as the results become available. 

D. M. 

Adaptive FIR 
BRUSH SLASHING TREATMENTS INSTALLED 

Previous issues of the FIR Report have described a 
study being conducted by the Medford FIR staff designed 
to examine slashing as a method of minimizing the de- 
velopment of sclerophyll brush sprouts (FIR Reports 
5(2):6, 6(2):2, 6(4):2 -3). At the beginning of this 
study, it was decided to examine the effects of various 
slashing strategies on sprout growth during the first 
few years immediately after conifer planting. During 
this critical establishment period, competition for 
available soil water should be minimized so that seed- 
lings can overcome transplant shock and develop root 
systems capable of meeting seedling water demands. In 
southwest Oregon, this period probably lasts from 2 -4 
years if competition from associated vegetation is not 
severe. 

Phase one of the study was conducted during 1984 
at Peggler Butte in the Grants Pass Resource Area of 
the BLM Medford District. The study site is an old 
south -facing clearcut dominated by brush that had been 
slashed, broadcast burned, and planted with 2 -0 bare - 
root Douglas -fir seedlings the previous year. During 
this phase, changes in brush sprout and Douglas -fir 
seedling growth, phenology, water stress, carbohydrate 
concentrations and the physical environment (i.e., soil 
moisture and temperature) were measured. From these 
data it was learned that maximum and minimum starch and 
total soluble sugar concentrations are associated with 
definite phenologic events such as budbreak and budset 
in both sclerophyll brush species (canyon live oak and 
greenleaf manzanita) and Douglas -fir seedlings (FIR 
Report 6(4):2 -3). This and other information has now 
been used to develop slashing strategies designed to 
disrupt physiological processes thought to influence 
the magnitude of sprout growth. The testing of these 
treatments constitutes the second phase of the study. 

In phase two, the effects of 10 different treat- 
ments on brush sprout and Douglas -fir seedling growth 
will be measured over the next several years. Primary 
objectives are to determine if the time of slashing, 
number of slashing events or a particular combination 
of these effects, decreases brush sprout growth. Spe- 
cific treatments to be tested at Peggler Butte are: 

Treatment 
number Description 

1 Control all competing vegetation continuous- 
ly. 

2 Control all herbaceous vegetation continu- 
ously; leave brush undisturbed. 

3 Slash prior to starch increase in early 
spring 1985; slash newly developed sprouts 
at budset in mid -summer 1985; repeat 
sequence in 1986. 

4 Slash at budbreak 1985 when soluble sugars 
are low; slash in early spring 1986 prior to 
starch increase. 
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5 Slash prior to starch increase in early 

spring 1985; slash newly developed sprouts 

at budset in mid -summer 1985. 

6 Slash at budbreak 1985 when soluble sugars 
are low; repeat in 1986. 

7 Slash prior to starch increase in early 
spring 1985; repeat in 1986. 

8 Slash at budbreak 1985 when soluble sugars 

are low. 

Slash prior to starch increase in early 

spring 1985. 

10 Untreated control. 

The treatments have been replicated three times 
for a total of 30 treatment areas. Each treatment area 

is 14x14 m with ten individual plants of each species 

identified for continuous observation and measurement 
located in an interior 10x10 m area. Growth responses 

of Douglas -fir and brush species will be quantified by 
measuring changes in crown volume. Treatments 1, 3, 5, 

7, and 9 were slashed during early April. Reports of 

seedling and brush responses to the various treatments 

will appear in future issues of the FIR Reports as re- 

sults become available. 

S.H. 

SECOND MACHINE SITE PREPARATION SITE PLANTED 

A second machine site preparation study site was 

selected, a timber sale prepared by the BLM, and the 

sale unit harvested and site prepared last year. The 

site was planted this spring. .A second site was needed 

to provide additional site specific information on ma- 

chine site preparation practices and replicate the Sil- 

vercat site in the western Siskiyou Mountains where 
initial growth has been poor (FIR Report 6(4):5 -6). 

The second site, Millcat, is located in the Butte 

Falls Resource Area, BLM Medford District. It is in 

the West Fork of Trail Creek drainage about 8 km (5 

mi.) northwest of Trail, Oregon. Slopes range from 
nearly level to 30 percent, with a generally westerly 
exposure. Elevation is around 560 m (1850 ft). The 
soil is derived from old, ash -flow tuff and has pro- 

perties similar to soils in the Upper Rogue and High 

Cascades of the same geologic material, although the 
volcanic ash component is less dominant. The soil 

series mapped in the area require additional, onsite 
verification. 

The study plots were located with the assistance 
of Resource Area personnel because the timber sale re- 

quired harvesting from designated skidtrails separating 
treatment plots. Three replications of the five treat- 
ments installed at Silvercat were established before 
logging. The five treatments were a control, scarify, 
scarify plus rip, soil removal, and soil removal plus 

rip. Each plot was about 0.4 ha (1 ac.) and rectangu- 
lar. 

Four reference transects, 30.5 m (100 ft) long, 

were established on each plot to control sampling of 
soil properties. Soil elevation was measured at 20 

locations along each transect for future determination 
of soil displacement. A composite soil sample from 10 

points along each transect and each of three soil 

depths, 0 -5, 5 -15, and 15 -30 cm, was also collected. 

Soil bulk density at 5, 10, 20, and 30 cm was measured 

at 5 points along each transect with a nuclear densi- 

meter. 

The site was logged by Robert Liles Logging of 

Medford during the summer. All site preparation treat- 

ments, including handpiling of slash on the control 

plots, was completed by early September. All treat- 

ments were expertly installed and very few of the ref- 

erence transects were disturbed during logging and site 

preparation. This was an important contribution to the 

study by Robert Liles and his crew. 

Data from this site will provide more information 

on the effects of machine site preparation on soil pro- 

ductivity than is obtainable from the first site. Pre - 

harvest soil bulk densities will allow direct deter- 

mination of soil compaction. Because the site was 

logged from designated skidtrails, any compaction oc- 

curring can be attributed to the site preparation treat- 

ments. The size of the study plots was increased to 

one acre so that half of each plot could have competing 

vegetation controlled for several additional years. As 

a result, post -machine treatment of vegetation becomes 

a split -plot treatment within the randomized, complete 

block experimental design. Vegetative control will 

allow the effects of machine impacts, such as soil re- 

moval and compaction on future growth, to be separated 

from the effects the different treatments have on vege- 

tative competition. 

D.M. 

Fundamental FIR 
THE OREGON WHITE OAK SERIES OF SOUTHWEST OREGON 

This report is the fifth in our series briefly 

describing major forest and woodland vegetation types 

found in southwestern Oregon. Previous articles in 

this series appearing in the FIR Report include a sum- 

mart' of all the series (Vol. 4(4):6 -8), the Jeffery 

Pine Series (Vol. 5(4):7 -8), the Mountain Hemlock and 

Shasta Fir Series (Vol. 6(1):4 -7), and the Tanoak 

Series (Vol. 6(3):6 -7 and 6(4):7 -10). For information 

on study objectives, data collection procedures or def- 

initions, please refer to the earlier articles. 

This article describes the Oregon White Oak Series 

and its major associations. It is based upon data col- 

lected on 53 of the almost 3000 plots established in 

all forest series. The sample size is small because 

the woodlands are not commonly used for timber produc- 

tion. Therefore, our ability to draw inferences about 

the ecology and management of these woodlands is limit- 

ed. The Soil Conservation Service and the Bureau of 

Land Management have collected large sets of vegetation 

and productivity data which may eventually extend our 

knowledge of oak woodlands and their potential. 

Distribution and ecology of Oregon white oak. 

Oregon white oak occurs from the southeastern tip 

of Vancouver Island to the Transverse Ranges in south- 

ern California. It is most abundant in the interior 

valleys west of the Cascade -Sierran Cordillera. In 

Oregon, this species is largely confined to the valleys 

and foothills located between the crest of the Cascades 

on the east and the Coast Range on the west. 
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Oregon white oak is usually found in open forests 
or woodlands. The oak woodlands of southwestern Oregon 
are transitional between the climax oak woodlands found 
in California and the climax conifer woodlands gener- 
ally found in the Willamette Valley, making success- 
ional interpretations difficult. Moreover, these wood- 
lands have been repeatedly disturbed by natives and 
more recently by settlers. We believe that Oregon 
white oak in southwestern Oregon will dominate the 
overstory and reproduction layers of the associations 
described here for the next several centuries. Many 
oak stands do, however, have the potential to support a 
significant conifer component. These stands typically 
incorporate other hardwoods such as Pacific madrone or 
California black oak, as well as abundant Douglas -fir 
or ponderosa pine regeneration. Stands of this type 
are not included as part of the Oregon White Oak 
series. 

Most oak -dominated stands in southwestern Oregon 
occur well below 900 m (3000 ft) elevation and are gen- 
erally on droughty sites. Most stands occur in areas 
where the estimated annual precipitation is less than 
102 cm (40 in), and dry season rainfall is less than 15 
cm (6 in). Contrary to our expectations, most stands 
in this data set do not have stony soils; in fact, 
these soils typically have a much lower rock content 
and slightly less acidity than conifer forest soils. 

Composition of the Series 
Oregon white oak dominates both the overstory and 

regeneration layers in these forest stands. A general 
north -to -south trend is apparent in both stand struc- 
ture and composition. To the south, oak woodlands are 
open, almost savanna -like, with small amounts of pon- 
derosa pine commonly present. In contrast, stands at 
the northern end of the study area tend to be more 
closed and include some Douglas -fir. Pacific madrone 
is occasionally abundant, especially on the more mesic 
sites that have been disturbed. California black oak 
and incense -cedar are the only other common overstory 
species. 

Stand understories are characteristically dominat- 
ed by grasses and forbs. Although native grasses are 
present, introduced species form a major component of 
the understory in many stands. Some common herbs in- 
clude hedgehog dogtail, blue wildrye, California brome, 
various fescues, catchweed bedstraw and sanicula. 
Shrub cover is generally low in most associations. 
Poison oak is the only widespread shrub, but even it is 
not very abundant in stands. 

Five associations are recognized in this series 
(Table 1). Four associations are easily ordered along 
a precipitation gradient. At the dry extreme is the 
Oregon White Oak /California Brome Association. Rela- 
tively mesic sites are characterized by the Oregon 
White Oak /Blue Wildrye Association. Intermediate types 
are the Oregon White Oak /Hedgehog Dogtail and Oregon 
White Oak- Douglas -fir /Sheep Fescue Associations. One 
association, the Oregon White Oak- Mountain Mahogany 
Association, occurs at somewhat higher elevations. 

Descriptions of the Associations 
The OREGON WHITE OAK /CALIFORNIA BROME Association 

typically occurs on flat to convex, mid- and upper - 
slope positions below 1000 m (3280 ft) elevation. It 
is the driest oak association. All stands are found 
where the predicted average annual precipitation is 
under 76 cm (30 in). Oregon white oak completely domi- 
nates the overstory with only occasional ponderosa 
pine, California black oak, or mountain mahogany. 

Table 1. Mean values for selected productivity and environmental characteristics of 
the Oregon White Oak Series. 

Oregon White Oak/ 

Characteristic 
California 

Brome 
Hedgehog 
Dogtail 

Mountain 
Mahogany 

Douglas -fir/ 
Sheep 

Fescue 

Douglas -fir/ 
Blue 

Wildrye 

Number of plots 17 13' 3 10 10 

Productivity 

Oak Height (m) 10 11 12 16 

Basal Area (m2ha -1) 18 28 38 23 28 

Site 

Elevation (m) 700 595 702 607 484 

Aspect (degrees) 32 162 145 267 229 

Slope ( %) 17 16 43 13 26 

Soil Depth (cm) 5 to >40 2 to >40 >40 13 to >40 20-40 

Precipitation 
Annual (cm). 64 79 89 86 114 

Dry (cm) 10 13 10 13 15 

Douglas -fir is rare. The understory is largely com- 
prised of grasses and forbs and a sparse shrub cover. 
Common herbs include California brome, roughstalk blue- grass, hedgehog dogtail and purple brodiaea. 

The OREGON WHITE OAK /HEDGEHOG DOGTAIL Association 
is the most widespread association in the Oregon White Oak Series. Because the most common understory species 
in this type are introduced weeds, the environmental 
interpretation is difficult. This type may, in fact, 
represent one or more associations of native species 
that have lost their distinctiveness due to past dis- 
turbances and the presence of aggressive weeds. Oregon 
white oak is the overstory dominant, with few other 
tree species, although both Douglas -fir and incense 
cedar can occasionally be found. The sparse shrub lay- er can contain poison oak, buckbrush ceanothus, or 
white -leaved manzanita. The introduced annual grass, 
hedgehog dogtail, is the most common and characteristic 
species. Other herbs include anthriscus, catchweed 
bedstraw, and roughstalk bluegrass. 

The OREGON WHITE OAK -DOUGLAS- FIR /SHEEP FESCUE 
Association occurs primarily on valley bottom or toe 
slope positions below 1000 m (3280 ft) in elevation. 
Precipitation is in the middle of the range estimated for stands in the Oregon White Oak Series. Both Oregon white oak and Douglas -fir codominate in the overstory 
and reproductive layers. The sparse understory is 
characterized by small amounts of poison oak and either sheep fescue or western fescue. Other common under- story species include hedgehog dogtail, snowberry, and 
California huckleberry. 

The OREGON WHITE OAK- DOUGLAS -FIR /BLUE WILDRYE 
Association is composed of the most mesophytic species found in the White Oak Series. Precipitation is the highest of the oak associations. The overstory is best 
characterized as an open canopy of Oregon white oak and, on occasion, California black oak. Douglas -fir is rarely a component of the overstory, but small numbers 
are consistently present in the seedling or sapling size classes. The understory contains a patchy and variable cover of poison oak set in a matrix of dense grasses and forbs. Common herbs include blue wildrye, hedgehog dogtail, orchard grass and anthriscus. 
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The OREGON WHITE OAK- MOUNTAIN MAHOGANY Association 
is generally restricted to ridges and rock outcrops, 
where soils tend to be shallow and poorly developed. 
Oregon white oak and mountain mahogany are the most 
abundant components of the dense overstory. Pacific 
madrone or ponderosa pine occur in some stands. The 
understory is typically patchy and sparse. Shrubs, 
except for small amounts of poison oak, are uncommon. 
Typical herbs include Oregon wild cucumber, daucus, 
common woolly sunflower, and catchweed bedstraw. 

Management Considerations 

Oak woodlands in southwestern Oregon have histor- 
ically supplied forage and firewood. An appropriate 
grazing system can be an effective tool for improving 
forage productivity and palatability. Bill Drewien of 
the BLM Medford District has suggested that weedy annu- 
als can be controlled by short -duration grazing before 
flowering in the spring when their palatability is 

highest. Grazing trials demonstrate that populations 
of weedy annuals can be reduced and vigor of desirable 
perennials increased by controlling levels and duration 
of grazing. Stands that have good populations of per- 
ennials can provide moderately palatable forage well 
into the spring. More research is needed on recruit- 
ment of perennial grasses. 

There are opportunities for fiber and firewood 
production, especially when linked to a goal of in- 
creased forage production. Oregon white oak, Califor- 
nia black oak, and Pacific madrone all sprout when cut. 
This suggests that some form of coppice silvicultural 
system may be appropriate for sustained production of 
chips and cordwood. However, we are unaware of any 
published research on either coppice management or on 
growth and yield for these oak woodlands which would 
help in establishing acceptable annual harvest levels. 

Other management opportunities or constraints such 
as wildlife production and water yield exist. A recent 
compendium of oak woodland management in California is 

a good source for many ideas. (See Plumb, T. (tech. 
coord.). 1980. Ecology, management and utilization of 
California Oaks. USDA Forest Service General Technical 
Report PSW -44. Pacific Southwest Forest and Range Ex- 
periment Station, Berkley, California.) 

If you have any questions or comments, please con- 
tact us at the Department of Rangeland Resources [(503) 
754 -3341], Oregon State University, at the Forestry 
Sciences Lab [(503) 757 -4362], 3200 Jefferson Way, both 
in Corvallis, OR 97331, or at the Siskiyou National 
Forest, Grants Pass, OR 97526. 

Gregg Riegel, OSU 
Brad Smith, OSU 
Jerry Franklin, PNW 
Tom Atzet, Siskiyou NF 
David Wheeler, Siskiyou NF 

INCREASING WATER USE EFFICIENCY FOR IMPROVED SEEDLING 
GROWTH 

The FIR reforestation microclimate group has fin- 
ished analysis of a two year field study to assess 
shading, mulching, and vegetation control effects on 
Douglas -fir seedling water use and growth. After two 
years of measurements on 500, 2 -0 bareroot seedlings on 
a steep south facing clearcut, we have observed defi- 
nite patterns of water use attributed to soil surface 
treatments. Our study involved measuring soil water 

use in a cylinder of soil one foot in diameter and two 
feet deep beneath each seedling. We assume that the 
water in this soil volume plus growing season pre- 
cipitation is the total amount potentially available to 
seedlings. We applied shade and /or vegetation control 
treatments to individual seedlings and measured water 
use periodically throughout the summer. 

Our second -year data show that the treatments sig- 
nificantly affected water use over the growing season 
(figure 1). Differences between treatments can be re- 
lated to the degree that each controlled evaporation 
and /or competing vegetation. 
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Figure 1. Cumulative seasonal water loss from seven 
soil treatments during the second growing 
season after Douglas -fir seedlings were 
planted. 

Herbicide spray (Atrazine + 2,4 -D) and scalp 
treatments completely controlled competing vegetation. 
Removal of competing vegetation was apparently respon- 
sible for the decrease in water use during the early 
part of the season (May 19 to June 6). The herbicide 
treatment used significantly less water for most of the 
season than all other treatments, including the scalp. 
The difference in water use between the herbicide and 
scalp treatments is due to increased evaporation from 
the scalp; notice that the scalp lost a large amount of 
water between early June and mid -July. Scalping re- 

moved the surface duff and loose soil layer that acted 
as a mulch to reduce evaporation; the herbicide treat- 
ment left this layer intact. 

Plastic and cardboard mulches controlled about 
half of the vegetation and almost all of the surface 
evaporation. The pyramid, a three sided cardboard 
shadecard placed around the base of the seedling, con- 
trolled some vegetation and decreased surface evapo- 
ration similar to the mulch treatments. 

The control and shadecard treatments, which con- 
trolled neither evaporation nor vegetation, used sig- 
nificantly more water than any of the other treatments. 
The shadecard treatment, however, used less water dur- 
ing mid- season. Shadecards reduce maximum soil heating 
which decreases evaporation. 
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In addition to significant differences in water 
use among treatments, there were also differences among 
treatments in the timing of budburst and budset of the 
seedlings, which led to differences in the length of 
the active growing season. Differences in length of 
active growing season occur during the time of rapid 
water use and may help explain the significant dif- 
ferences in diameter growth among treatments (figure 
2). Those seedlings in treatments with the longest 
active growing season had the largest diameter growth. 
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Figure 2. Diameters of Douglas -fir seedlings after two 
years in the field and the percentage of 
the total seasonal water use occurring 
during the second year, for 7 treatments. 

In figure 2, diameter growth is compared to the 
percentage of the total seasonal water use occurring 
between early June and mid July. Needle and stem elon- 
gation occurred during this period. Herbicide and, to 
a lesser degree, mulch used less water in relation to 
the amount of diameter growth attained by the seed- 
lings, while the remaining four treatments used rela- 
tively more water. The much higher water use in the 
scalp treatment was because of increased evaporation. 

Diameter growth decreased as the ability of the 
treatment to control vegetation decreased. The control 
treatment may have achieved better growth than the 
shadecard and pyramid treatments because the soil was 
not shaded. Shade from the latter treatments lowered 
soil surface temperatures during the time of adequate 
water supply and rapid growth, thereby decreasing their 
growth. 

Each seedling microsite has a finite amount of 
water available over the growing season. In order to 
achieve best seedling growth, the water that is avail- 
able for seedling use must be maximized. This can be 
accomplished by reducing water lost by evaporation and 
used by competing vegetation. To calculate the effi- 
ciency of water use by seedlings, we divided the stem 
volumes produced by the total amount of water used by 
seedlings in each treatment (Table 1). Water use effi- 
ciency is, therefore, the stem volume of seedling pro- 
duced per unit of water used. The same order of treat- 
ments is shown, with herbicide and scalp being the most 

efficient in allocating water to seedling growth, and 
shade card and pyramid being the least efficient. 

Table 1. Water use efficiency calculated as shoot 
volume divided by total seasonal water use, 
for 6 treatments. 

Water Use Efficiency 
Treatment (Stem Volume /Depth of - Water Used) 

mm3/mm 
Herbicide 140 

Scalp 126 
Mulch 115 

Control 103 

Pyramid 99 

Shadecard 94 

The two growing seasons of 1982 and 1983 were mild 
years with no sustained, high temperature events. A 

hotter season may provide quite different results. If 

a heat stress event such as the one in 1981 (see FIR 
Report for Spring, 1982) had occurred, those treatments 
controlling high soil temperatures by shading the soil 

surface may have had better seedling survival. Al- 
though shadecards and pyramids may provide protection 
against August drought conditions, they also reduce 
early season growth. In situations where less total 
water (soil water plus precipitation) is available, 
water use efficiency is important. On shallow, rocky 
sites or in dry years, the increased water use effi- 
ciently due to vegetation control might make a differ- 
ence in survival as well as growth; however, the sur- 
vival percentage was high for all treatments in this 
study. 

Maximizing seedling growth with a limited water 
supply can be accomplished by using treatments to con- 
trol competing vegetation. The most efficient use of 
available microsite water was demonstrated by the her- 
bicide spray treatment. This treatment used the least 
water over the season, yet produced the largest seed- 
lings. 

Lorrie Flint, OSU Soil Science 
Stuart Childs, OSU Soil Science 

Continuing 
Education 

NORTHWEST FOREST SOILS COUNCIL SUMMER MEETING 

July 18 -19, 1985. Seaside, Oregon. Field trip to in- 
clude discussion of landscape stability, coastal zone 
watershed management, nitrogen fertilization, alder 
interplanting, and proposed Andisol soil order. Fee 
for transportation and lunches. Reservations for lodg- 
ing should be made early. Contact: Stuart Childs, 
Dept. of Soil Science, Oregon State University, (503) 
754 -2441. 

COUNCIL OF FOREST ENGINEERING 

August 18 -22, 1985. Tahoe City, California. 8th Annu- 
al Meeting of the Council, hosted this year by the Uni- 
versity of California- Davis. Theme of the 1985 meeting 
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will be Forestry Operations in Politically and Environ- 
mentally Sensitive Areas. Contact: John Miles, Agric. 
Engr. Dept., Univ. Calif.- Davis, CA. 95616, (916) 
752 -6210. 

SOUTHWEST OREGON FOREST PEST CONTROL WORKSHOP 

August 19 -20, 1985. Grants Pass, Oregon. This program 
will address current topics of forest pest management 
applicable to southwest Oregon. Topics include the 
gypsy moth and other insect pests, black stain and 
other diseases, seedling pathology, animal damage, pre- 
diction and control of spray drift, and growth loss of 
conifers from weeds. Estimated cost approximately $40 
(US). SAF -CFE credits, 10.5 Category 1. Sign -up 
sheets will also be available for California PCA and 
Oregon pest licensing certification credits. Contact: 
Ole T. Helgerson, Workshop Director, or Tracy LeBarron, 
secretary, Adaptive FIR (503) 776 -7116. 

IDENTIFYING AND USING PLANT ASSOCIATIONS IN SOUTHWEST 
OREGON 

September 4 -5, 1985. Medford, Oregon. First day will 
be lecture and the second day a field trip. Partici- 
pants will learn to identify diagnostic indicator spe- 
cies and plant associations, use recently developed 
plant association guides, and develop management appli- 
cations of associations. Attendance is limited to 50. 
Contact: Tracy LeBarron, secretary, Adaptive FIR, 
(503) 776 -7116. 

OPTIONS FOR FUELS MANAGEMENT IN SOUTHWEST OREGON 

September 10 -11, 1985. Medford, Oregon. Two day work- 
shop to explore the need for broadcast burning in 
southwest Oregon, effects of broadcast burning on soil 
and site productivity, and opportunities for other 
fuels management techniques. Contact: Dave McNabb, 
Workshop Director, or Tracy LeBarron, secretary, Adap- 
tive FIR (503) 776 -7116. 

Of Interest 
QUANTIFYING IMPACTS OF FOREST OPERATIONS ON SOIL PRO- 
DUCTIVITY 

Quantifying the impacts of various forest manage- 
ment operations on soil productivity is an important 
part of determining allowable harvest levels from man- 
aged forests. As management strategies and lengths of 
rotations in southwest Oregon approach the intensity of 
operations in other parts of the country, questions are 
being raised as to these impacts in our region. Case 
studies showing that growth can be reduced for several 
decades from harvesting with ground -based machines and 
that nitrogen can be lost from broadcast burns, and 
fear that any loss of productivity on low site lands is 
a critical loss, has attracted considerable interest. 

Attempts to quantify changes in soil productivity 
due to various forest operations are increasing and, as 
will be explained later, these efforts are becoming 
more sophisticated. Most notable is the joint fire 
study that the western Oregon Districts of the BLM are 
undertaking (see Current Research in this issue). 
Adaptive FIR also has research plots established to 
assess the impacts of broadcast burning and machine 
site preparation, and a Fundamental FIR study is being 
designed to quantify some of the changes that occur in 

ecosystem processes as a result of forest operations. 
The OSU Department of Forest Science also has National 

Science Foundation grants for studies at the H.J. An- 

drews Ecological Reserve to establish baseline infor- 
mation on sites receiving different intensities of 

treatment. All these studies should provide data to 

develop or validate models to predict management im- 

pacts on site productivity. 

Measuring changes in soil productivity is a com- 
plex process in which there are no short -cuts. It is 

more complicated than simply measuring changes in soil 
properties resulting from a forest operation and relat- 
ing them to some measure of tree growth. I want to 

briefly discuss how the process was handled in the past 

and how scientists are currently attempting to solve 

the problem. 

The large number of studies appearing in the lit- 

erature that compare different forest operations, par- 

ticularly site preparation treatments, and the effect 
they have on seedling and sapling growth provide only 
limited information on changes in soil productivity. 
This is because these studies generally compare differ- 
ent treatments that have the potential to affect both 
soil productivity and stand development. In the case 
of most site preparation studies, the objective is not 

to determine changes in soil productivity but to deter- 
mine which treatments are most successful at getting 
plantations established and growing most rapidly. Even 

when measured, changes in soil properties are often 

weakly related to initial tree response. A large num- 
ber of these studies have been conducted in the South 
and only a few in the West. The study that Jack Wals- 
tad summarizes in this issue of the FIR Report is one 
example. 

Although intensive forest operations may result in 

greater survival and juvenile growth, they often have 
the greatest impact on soil properties considered im- 

portant to soil productivity. While these treatments 
may initially be successful, they may limit the future 
growth of stands if they impaired certain soil 

properties. An operation that severely impacts the 
soil resource may provide good initial stand per- 
formance but yield less fiber by the end of the rota- 

tion. Because most studies are only designed to iden- 
tify the best operational treatment in the short term, 
extrapolating these results to predict long -term site 
productivity, even when no other data exists, is ex- 
tremely risky. 

The central problem is determining how an opera- 
tion affects soil productivity - the species- specific 
response to ciiages in only the soil environment, ver- 
sus site productivity - the species- specific response 
to f} entire ecosystem. Factors, other than soil, 

which may change the productivity of a specific site 
include vegetative competition, initial seedling sur- 
vival and growth, and relative stand density throughout 
the rotation. Separating response into components may 
seem a minor point, particularly when a treatment im- 

proves the apparent stand performance; however, it is 

important for a number of reasons. Most importantly, 
it can identify operations which cause the greatest 
change in soil productivity. An organization can then 
target these operations for review as to alternatives. 
It can also identify site -specific situations where an 
operation may not affect soil productivity. 

Determining the impact a forest operation has on 
soil productivity requires that other ecosystem pro- 
cesses than soil changes be measured. Competition from 
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weed species is a particularly important factor affect- 
ing survival and growth in most studies; operations 
must also be compared to a representative or realistic 
control. Therefore, it is extremely difficult to 
determine if a forest operation impacts soil productiv- 
ity or some other aspect of stand establishment and 
growth without well designed studies. Problems in 
interpreting data are still apt to occur, but solutions 
to some of these problems may come from other studies. 
A young stand model (FIR Report 6(4):6 -7) should help 
determine the effect of vegetative competition on 
growth. Stand growth models may also aid in interpret- 
ing the effect of differences in stand density on site 
productivity. 

Hank Froehlich (OSU, Forest Engineering) is well 
aware of the problem that confounding factors can have 
on response in his soil compaction studies. He gener- 
ally minimizes the influence of these factors by care- 
ful site selection, but he has sometimes still encoun- 
tered problems. The soil compaction study that deter- 
mined growth losses of a 17 year -old ponderosa pine 
stand in the West Fork of Evans Creek northwest of Med- 
ford is an excellent example. At this site, competing 
vegetation was a serious problem, but the brush cover 
was variable; the growth of individual trees was 
affected by the amount of brush competition. As a 

result, an estimate of reduced soil productivity from 
soil compaction was not detected until the effect of 
competing vegetation on individual tree growth was iso- 
lated and removed from the analysis. 

Large differences in vegetative competition among 
treatments has partially jeopardized my ability to iso- 
late the impacts on soil productivity by machines used 
for site preparation at Silvercat (FIR Report 
6(4):4 -5). Vegetative cover is much greater on the 
control plots than on plots receiving other treatments. 
As a result, seedling survival is so poor on the con- 
trol plots that making comparisons of stand growth will 
not be possible in years ahead. At this site, untreat- 
ed vegetation is an inadequate control for assessing 
impacts of machine operations on soil productivity. 
Comparisons should be possible between the scarifica- 
tion and soil removal treatments, however, because dif- 
ferences in vegetative cover are much smaller and ini- 
tial seedling survival was high. Because of these prob- 
lems with early stand development, the second replica- 
tion of this study included a complete set of plots 
which has the vegetation controlled (See Adaptive FIR 
Research in this issue). If seedling survival is high 
on all treatments, differences in seedling and future 
stand growth should reflect the effect of machine site 
preparation operations on soil productivity. 

Competition from non -conifer vegetation was an 
important consideration in the design of the BLM west- 
ern Districts' fire study. One reason the study is a 

side -by -side comparison of burned versus unburned 
treatments is the effect that fire may have on compet- 
ing vegetation. During the first five years of the 
study, vegetative cover is being measured several 
times. If cover development differs significantly over 
five years, measurement of vegetation at subsequent 
periods during the rotation may be necessary. 

Quantifying changes of site nitrogen capital is 
also an important part of the BLM fire study. Again, 
measurements are made on both the burned and unburned 
treatments. Burning inevitably causes a loss of nitro- 
gen from the site because it is volatilized in the com- 
bustion of fuels and duff. This loss is easily deter- 
mined by taking measurements before and after the burn. 

Numerous studies have documented these types of losses; 

however, few studies have determined if a loss of 

nitrogen also occurs from an unburned site. Nitrogen 

may be lost from unburned sites because of accelerated 
decomposition of the large concentrations of fine fuels 

and litter present on a recently harvested site. 

Therefore, we cannot establish the importance of nitro- 

gen lost during broadcast burning on soil productivity 

without determining how much of the loss would have 

occurred anyway. This example reinforces the point 

that its impossible to assess the impact of any treat- 

ment without having an appropriate control. 

In conclusion, assessing the impacts of forest 

operations on soil and site productivity is extremely 

difficult, but it is an important endeavor for deter- 

mining the ultimate yield of managed forests. Most 

studies reported in the literature are not designed to 

isolate impacts of operations on soil productivity per 

se. This is because many other factors besides soil 

properties can affect tree and stand performance. Cur- 

rent and future research studies should clarify some of 

these factors, but it will take time. In the interim, 

decisions must be made regarding which equipment and 

treatment to use. Therefore, I am preparing a paper, 

optimizing the soil physical environment in the managed 
forest, which will present conceptual strategies for 

minimizing, enhancing, or ameliorating impacts of some 

forest operations on soil productivity. 

D.M. 

CALL FOR PAPERS FOR THE WJAF 

The fund raising drive to provide the necessary 
start -up budget for a Western Journal of Applied For- 

estry is proceeding well (see FIR Report 6(4):10 -11), 
and more contributions are expected. As a result, the 
Steering Committee for the WJAF has selected Ron Lanner 

of Utah State University as editor. On May 1, an imme- 

diate call for papers was issued. The first issue 
should be published in January 1986. 

Guidelines for authors and a brochure outlining 
these and subscription costs and procedures will not be 

mailed until summer. In the interim, prospective 

authors are invited to write the Editor for preliminary 
advice on appropriate subject matter, style, etc. In- 

quires should be sent to: 

Ron Lanner 
Editor, WJAF 
College of Natural Resources 
UMC 52 
Utah State University 
Logan, UT 84322 
Phone (801) 750 -2537 

The Editor and staff will strive for a balance 
among subject areas and geographic regions. Watch for 
details regarding subscriptions so that you do not miss 
an issue. 

D.M. 
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NEEDLE -AIR TEMPERATURE DIFFERENCES OF DOUGLAS -FIR SEED- 
LINGS AND RELATION TO MICROCLIMATE by J. A. Vanderwaal 
and H. R. Holbo. 1984. Forest Sci. 30:635 -644. Nee- 
dle temperatures of Douglas -fir seedlings on three ex- 
posed sites in southwest Oregon remained within 3 °C of 
air temperature under conditions of cloudless skies in 
late summer. Needle -air temperature differentials were 
positive during the day, negative at night, and were 
nonlinearly related to air temperature. This nonlinear 
relation is discussed qualitatively with respect to the 
influence of changes in net radiation, vapor pressure 
deficit, windspeed, and stomatal resistance occurring 
throughout the day. 

0 
SOLAR RADIATION AT SEEDLING SITES BELOW PARTIAL CANO- 
PIES by H. R. Holbo, S. W. Childs, and D. H. McNabb. 
17g-6. For. Ecol. Manage. 10:115 -124. Analysis of 
daily radiation totals below shelterwood canopies were 
found to conform to Beer's Law when stand basal area 
was used as the canopy density factor. The daily pat- 
terns in short -wave radiation exhibit large variability 
in intensity, with full shade (diffuse solar radiation) 
values of about 8 percent of full sunlight. Although 
the duration of full sunlight events was not affected 
by canopy density, the duration of shading events was. 
In addition, the percentage of time that short -wave 
radiation falls in arbitrarily defined classes of high 
and low radiation is affected by canopy density. 

CONIFERS AND BROADLEAF SPECIES: STOMATAL SENSITIVITY 
DIFFERS IN WESTERN OREGON by J. D. Marshall and R. H. 

Waring. 1984. Can. J. For. Res. 14:905 -908. Increas- 
ing stomatal closure was exhibited by two conifer and 
six broadleaf species as vapor pressure deficit in- 
creased. Conifers were more sensitive to high vapor 
pressure deficit than were the broadleaved species. 
One shrub, snowbrush, exhibited no stomatal closure as 

vapor pressure deficit increased. These traits, when 
interpreted in terms of known soil moisture depletion 
patterns, help explain why broadleaved species ini- 
tially colonize disturbed areas in western Oregon, but 
are later replaced by long -lived conifers. 

ANNOTATED BIBLIOGRAPHY OF PUBLICATIONS ON WATERSHED 
MANAGEMENT AND ECOLOGICAL STUDIES AT COWEETA HYDROLOGIC 
LABORATORY 1934 -1984, by J. W. Gaskin, J. E. Douglas, 

and W. T. Swank, compilers. 1984. USDA Forest Ser- 

vice, Gen. Tech. Rep. SE -30, Southeastern Forest Exper- 
iment Station, Asheville, NC. 140 p. A collection of 

470 citations and annotations for papers published by 

scientists associated with the Coweeta Hydrologic Labo- 
ratory. Major categories in a subject index include 
watershed management, hydrometeorology, plant -water 
relationships, soil relationships, stream -flow rela- 
tionships, ground water, stream ecology, and terres- 
trial ecology. 

WORKING THROUGH THE CONFUSION OF ADJUVANTS, by B. Gron- 
din, 1985. Agrichemical Age - April 1985, 29(4) :6 -9. 

Many adjuvants exist which can change the characteris- 
tics of pesticides applied with liquid carriers. This 
article, based on information provided by Dr. Jim Witt 

of Oregon State University, clearly defines the role of 
these chemicals. Adjuvants are broadly defined as any 

substance added to a spray mix, separate from the pest- 
icide, that is designed to improve a pesticide's per- 

formance. Two broad categories exist: activators and 

special -purpose adjuvants. The activator category 
includes: wetter -spreaders, stickers, emulsifiers, 
emulsifiable oils, and plant penetrants. Special 
purpose adjuvants include foliar nutrients, compata- 
bility agents, drift retardants, foam retardants, 
buffers, inverting agents, soil penetrants, stabilizing 
agents, feeding stimulants, washing agents, sinking 
agents and protectant binders. The chemistry and role 
of each of the activators and special -purpose adjuvants 
is defined in the article. In addition, the article 
tells how to evaluate adjuvants in terms of cost per 
active ingredient. 

FOUR -YEAR GROWTH AND DEVELOPMENT OF PLANTED LOBLOLLY 
PINE ON SITES WITH COMPETITION CONTROL by S. A. Knowe, 

L. R. Nelson, D. H. Gjerstad, B. R. Zutter, G. R. 

Glover, P. J. Minogue, and J. H. Dukes, Jr. 1985. S. 

J. Applied For. 9:11 -15. The effects of competition on 
loblolly pine development during the initial 4 years of 
a plantation were investigated on an Upper Coastal 
Plain site in east -central Alabama. Height and diame- 
ter response to competition control in relation to time 
following treatment and amount of herbaceous competi- 
tion were examined. Trees on plots receiving broadcast 
weed control for 2 years were twice the height and dia- 
meter of trees with no weed control after 4 years, 
while trees receiving banded weed control for 2 years 
were 1.6 times taller and 1.75 times larger in diame- 
ter. Broadcast and banded 1 -year treatments were 1.4 

times larger in both measures. 

A USER'S GUIDE FOR ON -SITE DETERMINATION OF STAND DEN- 
SITY AND GROWTH WITH A PROGRAMMABLE CALCULATOR by J. C. 

Tappeiner, J. C. Gourley, and W. H. Emmingham. 1984. 
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Oregon State University, Corvallis. Instructions are 
given for estimating current and periodic volume, basal 
area, and diameter growth of forest stands with a hand- 
held, programmable calculator. The technique, which 
uses the tariff system, provides equations for Douglas 
fir, Sitka spruce, ponderosa pine, alder, big -leaf 
maple, aspen, and western hemlock. The program also 

allows insertion of local volume equations or those 

with merchantability standards. Data may be obtained 

from fixed or variable /radius plots and stand variables 

estimated in the field. 

IMPLEMENTING OPTIMAL THINNING STRATEGIES by K. Ritters 

and J. D. Brodie. 1984. For. Sci. 30:82 -85. Optimal 

thinning regimes for achieving several management ob- 

jectives were derived from two stand -growth simulators 
by dynamic programming. Residual mean tree volumes 

were then plotted against stand density on density man- 

agement diagrams. The results supported the use of 

density management diagrams for comparing, checking, 

and implementing the results of optimization analyses. 

MACHINE PERFORMANCE AND SITE DISTURBANCE IN SKIDDING ON 

DESIGNATED TRAILS by E. D. Olsen and J. C. W. Seifert. 

1984. J. Forestry 82:366 -369. Four machines were ob- 

served during overstory removal of conifer stands in 

Idaho by two methods: skidding of whole trees on undes- 

ignated trails and skidding of tree lengths on trails 

designated in advance. A rubber -tired skidder handling 

whole trees had the lower costs and the highest produc- 

tion. Least production was with a crawler tractor of 
low horsepower. A crawler of medium power and a 

torsion -bar track machine were intermediate in cunit 

production. Output was generally increased when tree 
lengths were skidded on designated trails, but costs 

per cunit varied with machine productivity. Desig- 
nation of trails somewhat lessened the damage to ad- 
vance reproduction and reduced the roaded area by 
almost half. 

A STATISTICS PRIMER FOR FORESTERS by S. G. Stafford. 
1985. J. For. 83: 148 -157. As the title suggests, 
this paper is a quick review of statistical concepts in 
an easily understandable style. Statistical methods 
are discussed only briefly, emphasizing basic princi- 
ples. The paper does not contain the detailed informa- 
tion necessary to conduct an experiment but does 
suggest good references where help may be obtained. It 

is recommended reading for those who read the scientif- 
ic literature, attend workshops, or ask questions about 
differences in forest management operations. 

EQUATIONS FOR PREDICTING DIAMETER AND SQUARED DIAMETER 
INSIDE BARK AT BREAST HEIGHT FOR SIX MAJOR CONIFERS OF 
SOUTHWEST OREGON by D. R. Larsen and D. W. Hann. 1985. 
Forest Research Laboratory Res. Note 77, Oregon State 
University, Corvallis. 4 p. Equations for predicting 
breast height diameter and squared diameter inside bark 
were developed as a function of diameter and squared 
diameter outside bark for six major tree species of the 
southwest Oregon mixed conifer region. The six species 
were white and grand fir, sugar and ponderosa pine, 
incense cedar and Douglas -fir. 
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