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"FIR REPORT" is a quarterly publication containing 

information of interest to individuals concerned 

with forest management in southwest Oregon. It is 

mailed free on request. Requests should be sent 

to: FIR REPORT, 1301 Maple Grove Drive, Medford, 

Oregon 97501. 

FIR REPORT communicates recent technological ad- 
vances and adaptive research pertinent to south- 

west Oregon, and alerts area natural resource 
specialists of upcoming educational events. Com- 

ments and suggestions concerning the content of 
"FIR REPORT" are welcome and should be sent to the 

Maple Grove address. 

The Southwest Oregon Forestry Intensified Research 

Program (FIR) is an Oregon State University School 

of Forestry program designed to assist region 
foresters and other specialists in solving complex 
biological and management problems unique to 

southwest Oregon. FIR specialists organize, co- 
ordinate, and conduct educational programs and 

adaptive research projects specifically tailored 
to meet regional needs. 

Established in October, 1978, the FIR project is a 

cooperative effort between Oregon State University 
the Bureau of Land Management, U.S. Forest Service 

0 & C Counties, and southwest Oregon timber indus- 
tries. It represents a determined effort by the 

southwest Oregon forestry community and county 
governments to find practical solutions to impor- 

tant forest management problems. 

For the FIR Staff 

Stephen D. Hobbs 
Reforestation Specialist 
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FIR INITIATES SOIL COMPACTION STUDY 

In response to requests by soil scientists and 
foresters a study has been initiated through the 
FIR program to evaluate forest soil compaction. 
Soil compaction is important because soil density 
is a major factor in determining site productivity. 
The objective of the study is to identify which 
southwestern Oregon soils are most susceptible to 
compaction based on the rates that soil density 
and shear strength increase when compacted under 
different moisture contents and compactive force. 
Work on the study began in April, when Roy Meyer, 
a soil scientist, joined the FIR program for a few 
months to do the soil testing. Soil scientists, 
George Badura, Su Blumenthal, Rudy Edwards, Dennis 
Hutchison, and Steve Shade recommended major soil 
types, and helped locate sites and collect soils. 
The soils are being tested at the Siskiyou National 
Forest Soils Laboratory in Grants Pass. 

The study is a modification of the standard Proctor 
tests for determining optimum moisture content and 
maximum soil density for earthwork structures. A 
set of five compaction curves will be produced for 
each soil which will reflect the effect of apply- 
ing increased force to the soil. The shear 
strength of the compacted soil will be measured 
whenever possible. The slopes of the compaction 
curves and the distance between curves at similar 
moisture contents can be used to assess which 
soils are most susceptible to compaction. 

This study, and the work by Hank Froehlich (OSU- 
Forest Engineering) on rates of soil compaction 
by different types of equipment, will provide 
needed information on the effects of potential 
equipment -soil interactions on forest productivity. 

Information from this study and other recent re- 
search will be included in FIR workshops scheduled 
for later this year and next. 

D.M. 

REFORESTATION SUCCESS IN NORTHERN CALIFORNIA 

Recently the FIR staff travelled to Yreka, 
California, to spend a day in the field with Nick 
Freemyers, a forester with Fruit Growers Supply 
Company,on their Hilt Forest. We had heard stor- 
ies about his unusual reforestation success in 
areas that receive as little as 20 inches of pre- 
cipitation per year. The stories were true. We 
observed many areas well stocked with healthy, 
rapidly growing Douglas -fir and ponderosa pine 
seedlings on a wide range of sites representing 
different soil types. 

As many of you probably know, Nick has been work- 
ing with various mycorrhizae- forming fungi and 
has been inoculating seedlings on an experimental 
basis for several years in cooperation with Dr. 
Jim Trappe of the Pacific Northwest Forest and 
Range Experiment Station. Although the inocula- 
tion of seedlings in the nursery has not been verb 
encouraging, inoculations conducted just prior to 
placing the seedlings into planting bags have 
proven more successful. The advantages in terms 
of seedling survival and growth of successfully 
inoculated trees is evident when compared with 
those that have not formed mycorrhizal associa- 
tions. The experimental use of beneficial fungi 
is probably not the only factor contributing to 
the restocking of experimental plots. Areas to 
be planted are site- prepared by scalping the 
first few inches of surface soil and forming con- 
tour berms that have a terrace -like appearance. 
Debris and competing vegetation are incorporated 
into the berm and are usually not burned. The 
soil is then ripped to a depth of 23 inches when 
possible and bare -root stock planted directly in 
the rip furrows. Planting does not take place 
until the site soil temperature reaches 47 °F at a 
depth of six inches. The combination treatment 
of scalping and ripping allows seedlings to 
establish well developed root systems before com- 
peting vegetation reinvades the site. The long- 
term effects on soil productivity are unknown and 
Nick cautions that this site preparation proce- 
dure may not be appropriate for all soils. Soil 
characteristics should be carefully evaluated be- 
fore executing this type of operation. Although 
much more research is needed before these proce- 
dures can become generally operational, the 
initial results have been encouraging. Certainly 
much of the success in northern California can be 
attributed to the innovativeness, attention to 
detail, and commitment to reforestation on the 
part of Nick and Fruit Growers Supply Company. 

S.H. 
SEEDLING SURVIVAL AND GROWTH 

Werner Bruckner (Applegate District Silviculturist 
-Rogue River National Forest) and the FIR Staff 
have established an experiment to study survival 
and growth of natural and planted seedlings fol- 
lowing a shelterwood regeneration cut and pre- 
scribed burn on the Applegate District of the 
Rogue River National Forest. The objective of the 
study is to determine when and why natural and 
planted seedlings die during the first two years 
of establishment. Progress reports on the study 
will be published in future issues of the FIR 
REPORT. 

K. W. 
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DOUGLAS -FIR STOCK STUDY 

This spring members of the FIR staff and Medford 

District Bureau of Land Management silviculturists 

Dave Henneman and Chuck Frost initiated a study to 

evaluate the survival and growth of three differ- 

ent Douglas -fir stock -types on a variety of hard - 

to- regenerate sites in the Galice Resource Area 

northwest of Grants Pass. Douglas -fir 1 -0 con- 

tainerized, 2 -0 bare -root, and 2 -1 transplant 

seedlings were outplanted in a replicated split - 

plot experiment at elevations between 2500 and 

3000 feet on north, east, south, and west expo- 

sures. Planting sites are characterized by 60 

to 75 percent slopes and shallow, gravelly -loam 

soils. On each site, half of the seedlings of 

each stock -type have been shaded with 12 x 8 inch 

cards, while all seedlings are protected from 

browse damage with vexar tubing. Changes in 

seedling height and caliper will be followed an- 

nually for four years while shoot and root bio- 

mass will be measured every two years by destruct- 

ively sampling randomly selected seedlings. Re- 

sults from this study will provide site -specific 

information regarding the relative survival and 

growth of different Douglas -fir stock -types and 

the effect of shading. 

S.H. 

WESTERN FOREST GENETICS ASSOCIATION MEETING 

July 23 -27. Berkeley, California. CONTACT: 

W. B. Critchfield; Pacific Southwest Forest and 

Range Experiment Station; P.O. Box 245; Berkeley, 

CA 94701. 

NORTHWEST FOREST SOILS COUNCIL FIELD TRIP 

July 25 -26. Pacific Northwest Forest and Range 

Experiment Station, Hydrology Laboratory. 
Wenatchee, Washington. Field trip topics will 

include nutrient cycling, monitoring of soil 

mass movement, and the Entiat Experimental Forest 

10 years after fire: timber salvage, water qual- 
ity and reforestation. CONTACT: Dave McNabb, 

FIR, 1301 Maple Grove Drive, Medford, OR 97501. 

Phone: (503)776 -7371. 

SOIL SCIENCE SOCIETY OF AMERICA NATIONAL MEETING 

August 5 -10. Ft. Collins, Colorado. Special 

symposiums are planned on: Chemistry in Soil 

Environments, Nitrogen Fixation in Forest and 

Range Soils, and Determinants of Soil Loss Toler- 

ance. CONTACT: Herb Huddleston (754 -2441) in 

Corvallis or Dave McNabb (776 -7371) in Medford. 

TIMBER HARVEST SCHEDULING AND STAND LEVEL OPTIMI- 

ZATION WORKSHOP 

August 13 -15. Peavy Hall, Oregon State University. 

CONTACT: Conference Assistant, School of Forestry; 

Oregon State University; Corvallis, OR 97331, 

Phone: (503)754 -3709. 

AERO SPACE TECHNOLOGY IN THE FOREST ENVIRONMENT 

SHORT COURSE 

August 19 -24. Humboldt State University; Arcata, 

California. CONTACT: NASA Technology Transfer 

Project; Humboldt State University; Arcata, CA 

95521. Phone: (707)826 -3112. 

SECOND INTERNATIONAL CONFERENCE ON LOW- VOLUME ROADS 

August 20 -23. Transportation Research Board, Ames, 

Iowa. Conference is to facilitate the exchange of 

information on the practical aspects of design, 

construction, and operation of low- volume roads. 

CONTACT: Carol Amundson, Engineering Extension, 

Iowa State University, Ames, Iowa 50011. 

IUFRO MOUNTAIN LOGGING SYMPOSIUM 

September 11 -14. Seattle, Washington, CONTACT: 

Ruth Jacobson, Symposium Coordinator; College of 

Forest Resources AR -10; University of Washington; 

Seattle, WA 98195. 

COMPACTION OF FOREST SOILS: PROCESSES AND MEASURE- 

MENT 

September 18 -20. Jackson County Extension Service 

Auditorium, Medford, Oregon. Sponsored by the 

Southwest Oregon Forestry Intensified Research 

(FIR) Program. Two and one -half day workshop on 

measuring the effects of compaction on forest 

productivity. The workshop, principally for soil 

scientists, will address the soil physics and en- 

gineering of soil compaction, measuring changes in 

soil properties related to compaction, and asses- 

sing productivity losses from compaction. 

CONTACT: Sharyl Glass (776- 7371), in Medford. 

LUMBER QUALITY AND PROCESS CONTROL 

September 19 -21. Peavy Hall, Oregon State Univer- 

sity. CONTACT: Conference Assistant, School of 

Forestry; Oregon State University; Corvallis, OR 

97331. Phone: (503)754 -3709. 

FOREST FERTILIZATION CONFERENCE 

September 25 -27. College of Forest Resources, 

University of Washington at Alderbrook Inn on the 

Hood Canal. CONTACT: Reid Kenady, College of 

Forest Resources, University of Washington. 

Seattle, WA 98195. 
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REFORESTATION METHODS WORKSHOP 

October 16 -18. Withycombe Auditorium, Oregon 
State University. CONTACT: Conference Assistant, 
School of Forestry; Oregon State University; 
Corvallis, OR 97331. Phone: (503)754 -3709. 

ASSESSING PULP CHIP QUALITY 

October workshop (exact dates and location to be 
determined). CONTACT: Conference Assistant, 
School of Forestry; Oregon State University; 
Corvallis, OR 97331. Phone: (503)754 -3709. 

SITE PREPARATION SYMPOSIUM 

November 13 -14. Red Lion Motor Inn, Medford. 
Sponsored by the Southwest Oregon Forestry Inten- 
sified Research (FIR) Program. The symposium 
will focus on chemical, mechanical, and prescribed 
burning methods of site preparation and their 
application to southwest Oregon conditions. Con- 
tact Steve Hobbs for details. 

SOIL COMPACTION IN SOUTHWEST OREGON 

January, 1980, Symposium for forest land managers 
to present recent results of soil compaction stu- 
dies and the harvesting system options available 
to minimize site productivity losses. Specific 
dates and a location will be announced in the 
October issue of the FIR REPORT. CONTACT: Dave 
McNabb (776 -7371) in Medford. 

TRUE FIR YIELD TABLES 

Pat Cochran (USFS Silviculture Laboratory; Bend, 
OR) has developed yield tables comparing true 
firs and Douglas -fir east of the Cascades in 
Oregon. These tables were designed to represent 
potential yields that may be expected under even - 
aged management. This information will be impor- 
tant to those of you who are managing true fir 
stands. Pat's tables are being reviewed and 
should be published in the near future. Informa- 
tion on how to obtain the publication will be 
presented in the FIR REPORT. 

K.W. 

SKIDDING COSTS INCREASE FOR PREPLANNED SKIDTRAILS 
AND WINCHING; COMPACTED AREA DECLINES 

Preplanning skid trails and winching is one method 
that can be used to minimize soil compaction from 
harvesting with ground based equipment. However, 
the additional harvesting costs incurred from this 
practice are not well documented. G. R. Bradshaw 
has recently completed an OSU- Master of Forestry 
paper describing a time study comparing preplanned 
skid trails and winching to a normal tractor har- 
vesting operation on the Stanislaus National 
Forest, California. 

The timber sale prescription for the mixed conifer 
study area called for a sanitation cut and over - 
story removal of 10 -12 MBF per acre. The trees 
were harvested by a Cat D -7F equipped with a Model 
57 winch holding 200 ft. on one inch line. In the 
preplanned unit, an average of 2280 BF (600 BF per 
log) were removed per turn. The average skidding 
distance was 515 ft. and the average winching 
distance 57 ft., with the longest 163 ft. Slopes 
averaged 26 percent and the soil was a sandy loam. 

The number of winch cycles per turn and the average 
winch distance were the most important factors 
affecting the time required for setting chokers and 
attaching the chokers to the tractor. This opera- 
tion accounted for 40 percent of the skidding time 
cycle. As many as five winch cycles were required 
per turn of logs. Thirty -six percent of the 
skidding time cycles was nonproductive delay, with 
84 percent of that attributed to personnel or 
unexplained delay. Skidding costs were $17.04 per 
MBF with winching and $13.47 per MBF for the normal 
operation - a 29 percent increase. The winching 
costs also included the need for an extra choker - 
setter. 

The area compacted during skidding was reduced 
from 22 percent to 4 percent as a result of winch- 
ing. There was no difference in major skid trail 
soil density increases between logging systems. 
Soil densities increased 17 percent (0 -4" depth) 
and 11 percent (0 -8" depth) with winching and, 
increased 18 and 12 percent, respectively, without 
winching. No soil densities were measured in 
secondary skid trails. 

Several changes could be made in winching opera- 
tions which can reduce skidding costs or area 
compacted. In this study, using preset chokers 
should have increased production since the choker 
setters were idle while the tractor travelled to 
and from the landing. Skid trails ought to be 
planned prior to the felling operation to elimi- 
nate extremely long winching distances. Where 
possible, the skid trails should be laid out with 
the logger so that his knowledge of equipment 
limitations can be included. Landing and skid 
trail placement should be coordinated to make 
optimum use of the system. Directional felling 
should be used when necessary to fell trees to 
lead with the direction of skidding. 

D.M. 
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LATE FALL PLANTING 

Planting bare -root seedlings in late fall is an 

accepted reforestation practice, but the risks 

involved are somewhat higher than those encountered 

in winter or early spring planting. Foresters 

contemplating fall outplanting should be mindful 

of three important factors that will influence the 

success or failure of the operation. Perhaps the 

single most influential factor affecting fall 

planting is seedling dormancy. Planting seedlings 

that are not dormant may result in considerable 

mortality. Stock scheduled to be outplanted in the 

late fall should be examined in the nursery prior 

to lifting to insure that it is dormant. The 

second factor to be considered concerns soil mois- 

ture on the planting site, Soils should be moist 

to a depth of at least twelve inches. Inadequate 

soil moisture can result in early root tissue 

degradation and seedling desiccation, Late fall 

planting should be done when the chance of en- 

countering periods of warm, dry weather are mini- 

mal. Even cool, dry atmospheric conditions can 

produce desiccation if soil moisture is deficient, 

Another disadvantage of late fall planting is that 

the seedlings must be lifted from the nursery beds 

prior to the period of maximum root growth capacity 
which usually occurs between December and March. 

Seedlings lifted during this period exhibit the 

best field survival after outplanting and have 

the most vigorous root growth. The ability of a 

seedling to initiate and extend its root system in 

the early spring is often the difference between 

success and failure. 

Late fall planting has the advantage of placing the 

seedling on the site well before the growing season 

starts. This is particularly true when foresters 

are obligated to plant in April or early May as 

was the case this year on some mid -elevation sites 

in southwest Oregon. Seedlings must have suffi- 

cient time to develop and extend their roots prior 

to the onset of prolonged periods of soil moisture 

depletion and high daytime temperatures. Where 

access to planting sites may represent a problem 

in late winter or early spring or when there is a 

reasonable possibility of being unable to lift 

nursery stock until mid- to late -March because of 

frozen ground, late fall planting may be a rea- 

sonable alternative. 

S.H. 

RESULTS OF SOIL /WATER PROBLEM ANALYSIS WORKSHOPS 

Soil and water problem analysis workshops helped 

to identify key soil problems facing southwest 

Oregon foresters. The meetings were held in re- 

sponse to the emphasis that foresters placed on 

soils during reforestation meetings. 

Soil -site relations was the topic of greatest 

interest. It was a unanimous choice as the top 

problem in the Roseburg area. Foresters were most 

interested in what the capabilities and limitations 

of their lands were relative to forest management 

- specifically, growing trees. The information 

needs were quite specific although subregional 
differences were apparent. 

Foresters in the Rogue basin were most concerned 

with how to manage forests on specific soils. This 

is in part, a reflection of the diversity of geo- 

logic materials from which Rogue basin soils are 

formed. The Rogue basin also has more droughty 

soils and a more severe climate. Both factors 

are critical in the establishment of new forests. 

Land units listed as of major importance were: 

granitics; shallow, stony soils; schists; soils 

of the Dead Indian Plateau; and serpentine soils. 

Umpqua basin foresters did not identify specific 

land units with which they were having difficulty. 

They were more interested in the general problem 

of how well different soils grow trees and which 

species were best suited to specific land units. 

Since soil and climatic conditions are less severe 

in the Umpqua basin, foresters focus more on how 

well their land grows trees rather than concen- 

trating most of their efforts on achieving succes- 

sful reforestation. 

Soil compaction was an issue nearly as important 

as soil -site relations to foresters in the Rogue 

basin. It was the third most important topic in 

the Roseburg area. The productivity losses from 

soil compaction were generally not a major issue, 

but how to manage lands to minimize soil compac- 

tion was. Thus, the most important topics were 

those related to soil management, including: 

susceptibility of different soils to compaction; 

effectiveness of different equipment to minimize 

soil compaction; and amelioration of compacted 

soils. 

Forest fertilization was the second most important 

topic in the Roseburg area, but was of much less 

interest in the Rogue basin. Specific areas of 

interest included response of site class V and VI 

lands to fertilization, methods of measuring 

fertilizer response on an operational basis and 

the potential for using nitrogen fixing plants. 

D.M. 

MEDFORD AND ROSEBURG TREE IMPROVEMENT COOPERATIVES 

MEET 

On April 18, the Medford and Roseburg Tree Improve- 

ment Cooperatives held a joint meeting in Brookings 

to discuss the establishment of progeny tests and 

view established tests on the Chetco District of 

the Siskiyou National Forest (member of the Gold 

Beach Tree Improvement Cooperative). The meeting 

continued in Medford (April 19) and Roseburg 

(April 20) to discuss specific progeny testing 

plans for each cooperative. 

The Medford and Roseburg Tree Improvement Coopera- 

tives were formed in 1978. The cooperatives 

adopted Roy Silen's (principal plant geneticist, 

Pacific Northwest Forest and Rànge Experiment 

Station) Progressive Tree Improvement Program as 

a foundation. 

Cooperators in the Medford Program are the United 

States Forest Service, Bureau of Land Management, 

Medford Corporation, Boise Cascade, Josephine 

County Forestry Department, Oregon State Forestry 

Department, Longview Fibre Company, and Dead 

Indian Small Woodlands Coop. The land base is 



913,000 acres, within which 20 breeding zones 
have been defined. A total of 4,158 parent trees 
have been selected and cones have been collected 
from more than half of them. Eventually 153 pro- 
geny tests (averaging 6 acres each) will be 
established to evaluate the selected parents. The 
first progeny tests will be established in 1980 
(38 tests). 

Cooperators in the Roseburg program are the 
United States Forest Service, Bureau of Land 
Management, Roseburg Lumber, Champion Timberlands, 
Longview Fibre Company, Sun Studs, Inc C & D 
Lumber Company, and Oregon State Forestry Depart- 
ment. The land base is 1,319,000 acres within 
which 17 breeding zones have been defined. A 
total of 5,240 parent trees will be selected and 
cones have been collected from more than half of 
them. Eventually 164 progeny tests will be 
established to evaluate the selected parents. 
Twenty -eight progeny tests are planned to be 
established in 1980. 

Progress of the cooperatives will be updated 
periodically in future issues of the FIR REPORT, 

K.W. 

GEORGE'S SUCCESSES 

George Moyers (Steamboat District Silviculturist - 
Umpqua National Forest) has been successful at 
regenerating harsh, southerly exposures using a 
combination of shelterwood cutting, planting, and 
shade -blocking. He believes that 10 trees per 
acre provides an adequate environment for seedling 
establishment on these sites. His guidelines for 
choosing leave -trees are to select full -crown 
codominants (30 inches dbh or less) rather than 10 
large dominant trees. This minimizes damage to 
established seedlings when the overstory is removed. 
Cable logging with lateral yarding capability and 
one -end suspension are recommended for removing 
the overstory, even on relatively flat terrain. 

The objective of shade -blocking is to minimize 
direct solar radiation on the soil around the 
base of a seedling. Shade -blocking involves 
placing a piece of wood, bark, or rock at the 
base of a seedling by the planting crew. Only the 
soil around the base of a seedling is shaded and 
not the entire seedling. George believes shade - 
blocking has significantly increased survival and 
growth of planted seedlings on droughty sites. 

He also has found a means of reducing the costs of 
controlling browsing and clipping animal damage on 
young seedlings with the use of vexar netting 
rather than tubing. He has experimented with the 
netting over the last two years and found it to be 
a successful control technique. This year George 
has installed an operational trial to compare 
animal damage control by vexar netting and tubing. 
Installation and materials costs were $10 per acre 
for the netting compared to $100 plus for the tub- 
ing. 

K.W. 

For copies of the publications cited, mail your 
requests to the appropriate address as indicated 
by the number following each summary. Requests 
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GROWTH OF DOUGLAS -FIR REPRODUCTION IN THE SHADE 
OF A MANAGED FOREST, by E. DelRio and B. Berg. 
1979. Res. Paper 40. Forest Research Laboratory, 
Oregon State University. 13 p. Douglas -fir re- 
generated naturally in its own understory on the 
east side of the Oregon Coast Range following re- 
peated thinning to maintain three levels of basal 
area. The amount of sunlight reaching the under - 
story best differentiated the three environments. 
Douglas -fir grew for at least 15 years at an aver- 
age of only 5 to 12 percent of the daily sunlight, 
Growth increments increased with light and tree 
height. 
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COMPARISON OF CLAY SLURRY AND AGRICOL ROOT DIPS 

APPLIED TO 1 -0 SLASH PINE SEEDLINGS, by G. J. 

Bacon, P. J. Howkins, and D. Jermyn. 1979. USDA 

Tree Planters' Notes 30(1) :34 -35. Department 

of Forestry scientists in Queensland, Australia, 

compared field survival and height growth of un- 

treated 1 -0 slash pine seedlings with those dipped 

in a kaolinite clay slurry and those dipped in 

Agricol, a hydroscopic gelatinous sodium alginate 

compound. Seedlings were dipped immediately fol- 

lowing lifting from the nursery beds and outplanted 

on four different sites in a randomized complete 

block experimental design. Although the Agricol 

did improve overall field survival when compared 

to the untreated seedlings, the kaolinite clay 

slurry proved far superior in preventing root 

desiccation. The clay slurry treatment was also 

cheaper than the Agricol dip. In Queensland it is 

now recommended that all 1 -0 slash pine seedling 

be dipped in a clay slurry immediately after lift- 

ing. 
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FOREST FERTILIZATION IN THE UNITED STATES: PRO- 

GRESS AND OUTLOOK, by G. W. Bengtson. 1979. 

Journal of Forestry 78:222 -229. Summarizes the 

trends in the operational use of fertilizer in 

Southeast and Pacific Northwest forests. Ferti- 

lizer used on forest lands in 1977 was less than 

1 percent of the total U.S. consumption. Forest 

products corporations have been and will probably 

continue to remain the primary users of forest 
fertilizers in the near future. The outlook for 

future use of nitrogen fertilizers in the PNW is 

good although the availability and costs are un- 

certain. Therefore, fertilization will be an 

opportunistic investment with the acreage ferti- 

lized depending on costs, nitrogen and corporate 

capital availability. 

ESTABLISHMENT OF PINE TRANSPLANTS IN PERENNIAL 

GRASS STANDS WITH ATRAZINE, by R. E. Eckert, Jr. 

1979. Weed Science 27:253 -257. Different rates 

of atrazine were applied as preplant treatments 

for the control of perennial grasses on droughty 

sites on the east side of the Sierra Nevada 

Mountain Range. Application rates ranged from 2 

to 8 pounds per acre. The most effective rates 

were 6 and 8 pounds per acre. Over a three -year 

test period grass herbage was reduced an average 

of 72 percent, and the average survival of planted 

ponderosa and jeffrey pine seedlings was increased 

by 66 percent. Soil moisture tensions were lower 

and nitrogen accumulation higher at depths to 12 

inches on treated sites. 

4 

PONDEROSA PINE RESPONSE TO FERTILIZATION: INFLU- 

ENCE OF BRUSH REMOVAL AND SOIL TYPE, by R. R. 

Powers and G. D. Jackson. 1978. U.S. Forest 

Serv. Res. Paper PSW -123. Pacific Southwest Forest 

and Range Experiment Station. 9 p. The study 

compares the first -year response of a nine -year -old 

ponderosa pine plantation to brush removal and 

fertilization on two contrasting soil series with 

low and high timber productivity rating. The more 

productive site did not respond significantly 
to 

fertilization, brush control, or combined treat- 

ments; The low site responded significantly to 

fertilization with brush control, but not to either 

treatment alone, Needles on trees from the less 

productive soil had larger increases in biomass and 

nitrogen content. 
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CHANGES IN STREAMFLOW FOLLOWING TIMBER HARVEST IN 

SOUTHWESTERN OREGON, by R. Harr, L. Fredriksen, 

and J. Rothacher. 1979. Res. Paper PNW -249. 

Pacific Northwest Forest and Range Experiment Sta- 

tion. 249 p. Changes in size of annual and sea- 

sonal yields and instantaneous peak flows were 

determined on three small, experimental watersheds 

following three silvicultural methods of timber 

harvest in the South Umpqua basin. The annual 

water yield increased an average of 43 percent in 

the clearcut watershed, but only 8 -14 percent in 

partial cut and patch clearcut watersheds. The 

increase in size of instantaneous peak flow was 

apparently related to the proportion of the water- 

shed where soil had been compacted during logging 

and slash disposal. 

USE OF ARTIFICIAL SHADE TO INCREASE SURVIVAL OF 

DOUGLAS -FIR IN THE ROSEBURG AREA, by R. Lewis, 

C. J. Ritter, II, and S. Wert. 1978. USDI 

Bureau of Land Management Tech. Note 321. 8 p. 

Artificial shade was found to significantly in- 

crease the survival and growth of planted seed- 

lings on steep, loamy -skeletal soils. Results 

were based on two studies with two years of mea- 

surements and another ten studies with one year 

of measurements. The two -year results showed a 

35 -40 percent increase in survival with artificial 

shade. One -year results revealed 5 -46 percent 

increases in survival depending on soil type. 

Costs of clearcutting plus artificial shade were 

compared to a shelterwood system for the establish- 

ment of regeneration. Clearcutting plus artificial 

shade was $337 per acre cheaper than a two -stage 

shelterwood ($830,74 vs. $1,089,42). 
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ATRAZINE IMPROVES SURVIVAL AND GROWTH OF PONDEROSA 

PINE THREATENED BY VEGETATIVE COMPETITION AND 

POCKET GOPHERS, by G. L. Crouch. 1979. Forest 

Science 25:99 -111. Atrazine was applied at a 4.5 

kg per ha (4 lbs per ac) to 0.04 ha (0.1 ac) plots 

of planted ponderosa pine in south -central Oregon. 

Treatments included a control, spring application, 

spring and fall application, and spring and two 

subsequent fall applications. Spring treatments 

were ineffective, but survival was doubled and 

height growth increased by approximately 50 percent 

after 10 growing seasons with one and two fall 

applications. Increased survival was attributed 

to a reduction in gopher populations and increased 

growth was attributed to reduced competition from 

grasses and forbs. 
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PLANNING FOR PRESCRIBED BURNING IN THE INLAND 
NORTHWEST, by R. E. Martin and J. D. Dell. 1978. 
USDA Forestr Serv. Gen. Tech. Rep. PNW -76, Pacific 
Northwest Forest and Range Experiment Station. 
67 p. The authors have prepared a well -written, 
detailed guide to planning prescribed burning op- 
erations in the Inland Northwest. Much of the 
information presented has applicability in south- 
west Oregon. The potential uses of prescribed 
burning, fire effects, planning the operation, 
and the execution of the prescribed burn are ma- 
jor topics of discussion in the text. In addi- 
tion, a sample burn situation is covered and ap- 
pendices concerning the calculation of fuel mois- 
ture content and relative humidity as temperature 
changes are also included. Twenty -two pages of 
references provide the reader with a thorough list of pertinent publications. 
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SITE CLASSIFICATION OF PONDEROSA PINE STANDS UNDER 
STOCKING CONTROL IN CALIFORNIA, by R. F. Powers 
and W. W. Oliver. 1978. USDA Forest Serv. Res. 
Paper PSW -128. Pacific Southwest Forest and 
Range Experiment Station. 9 p. Existing site 
indices are inadequate for classifying ponderosa 
pine sites in California under stocking control. 
Stem analysis techniques were used to reconstruct 
periodic height and age for 135 dominant ponder- osa pine in five physiographic provinces in north- 
ern California. These data were used to construct 
polymorphic patterns of height growth to 80 years 
of age. This system for estimating site index was 
developed for stands where dominants have reached 
heights of at least 20 feet (6 m). Conventional 
systems for estimating site index are inaccurate 
when applied to very young stands. A second sys- 
tem was developed for estimating site index in 
stands that have a breast -height age of 4 years, 
but are less than 20 feet (6 m) tall. Site index 
was predicted as a function of height intercept 
(length in feet of the first four internodes 
above breast height). Two site -index prediction 
equations were developed based on soil types. 
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PREDICTING SLOPE STABILITY FROM AERIAL PHOTOS, by 
G. T. Foggin, II, and R. M. Rice. 1979. Journal 
of Forestry 77:152 -155. Aerial photo interpreta- 
tion was used to predict the slope stability of 
southern California chaparral communities, assum- 
ing debris -type land slides were most likely to 
occur in the future where they had occurred in 
the past. Landsacpe features indicative of land- 
slide activity were used to identify similar 
slopes and aspects as to their relative stability. 
After an unusually wet winter, landslides covered 
6,6 percent of the study area, but 81 percent of 
the activity was confined to areas previously 
mapped as inherently unstable. Three or more 
landscape features were generally used in combi- 
nation to identify unstable sites. 

HERBICIDES FOR SHRUB AND WEED TREE CONTROL IN 
WESTERN OREGON, by H. Gratkowski. 1978. USDA 
Forest Serv. Gen. Tech. Rep. PNW -77, Pacific 
Northwest Forest and Range Experiment Station. 
48 p. This publication summarizes 24 years of 
herbicide experiments in western Oregon. Thirteen 
chemicals are evaluated in terms of their control 
of problem species in the Siskiyou Mountains, and 
the Cascade and Coastal Ranges. The most effect- 
ive herbicide treatment for each hardwood is 
clearly indicated and the relative data has been 
concisely presented in tabular form. The author 
concludes that no chemical is as versatile and 
effective as low volatile esters of either 2,4 -D 
or 2,4,5 -T, although picloram may be a satisfac- 
tory substitute in site preparation operations on 
areas occupied with deciduous hardwood species. 
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