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The Southwest Oregon Forestry Intensified Research P'o- 

gram (FIR) is a cooperative effort between the College 

of Forestry at Oregon State University and the Pacific 

Northwest Forest and Range Experiment Station of the 

USDA Forest Service. It is designed to assist fores- 

ters and other resource management specialists in solv- 

ing complex biological and management problems endemic 
to southwest Oregon. FIR specialists organize, coordi- 
nate, and conduct educational programs and research 

projects specifically tailored to meet the needs of 

this area. 

Established in October 1978, the FIR Program is 

supported jointly by Oregon State University, the 

Bureau of Land Management, USDA Forest Service, O &C 

Counties, and the southwest Oregon forest products 

industry. It represents a determined effort by the 

southwest Oregon forestry community and county govern - 

ments to find practical solutions to important forest 

management problems. 

The "FIR REPORT" is one of the principal methods of 

reporting recent technological advances and research 
results pertinent to southwest Oregon, and alerts area 

natural resource managers to upcoming continuing educa- 

tion opportunities. Comments and suggestions concern- 

ing the content of "FIR REPORT" are welcome and encour- 
aged. The report is prepared quarterly and is mailed 
free on request by contacting us at this address: FIR 

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

For Mie FIR Staff, 

David H. McNabb 
Extension Watershed Specialist 

SUMMER 1985 

Insíde 
LARGER SEEDLINGS UNDER INJECTED HARDWOODS... 

After two summers, 1 -0 plugs are 

growing better than 2 -0 bareroot 

Douglas -fir seedlings p. 2 

ANOTHER SPECIES FOR HARSH SITES... 

The oenetics of Jeffrey pine make 

it well suited for harsh sites p. 3 

CLEARCUT VS SHELTERWOCD... 
Survival and growth of Douglas -fir 

is better following clearcut 

harvesting p. 4 

CONTINUING EDUCATION OPPORTUNITIES... 
Conflict resolution in forest 

management p. 5 

HOW DRY WAS IT ?... 

Spring 1985 was one of the driest 

on record, but so have been some of 

the past few years P. 5 

MATCHING CABLE SIZE TO YARDER CAPABILITY... 

Increasing the size of skyline 

cable does not necessarily 

increase the payload p. 7 

PAPFP AND FIBER MULCHES... 
Mulches may pose some problems 
for reforestation during 

spring droughts 

PUBLICATIONS... 
More than one abstract on each cf 

the following topics: soils, 

harvesting, and regeneration p. 10 

OREGON STATE UNIVERSITY 

SERVICE 
EXTENSION 

FORESTRY INTENSIFIED RESEARCH 
SERVING SOUTHWEST OREGON THROUGH RESEARCH AND EDUCATION 

""'' 

P. 

L 

i 



Adaptive FIR 
1301 MAPLE GROVE DRIVE 
MEDFORD, OR 97501 

(503) 776 -7116 

FIR Specialists 
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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 
Laboratory, 3200 Jefferson Way, Corvallis, OR 97331, 
(503)757 -4617; or Steve Hobbs, Adapative 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 
formal publication of more complete results. 

Current Research 

Adaptive FIR 
PRESCRIBED FIRE AND PLANTING CREW AFFECT SEEDLING 
SURVIVAL AND GROWTH 

After two years, seedling survival and growth at 
the Spring White fire study site are affected by the 
type of planter and prescribed fire. This study, ini- 
tiated in 1982, consists of four replications of burned 
and unburned plots, each planted with 2 -0 bareroot 
Douglas -fir seedlings by a contract crew and by Adap- 
tive FIR. Thus, four treatments exist: burned and un- 
burned plots with two types of planting crews. The 
contract crew planted seedlings in early March, 1983 
and the Fir crew planted seedlings within 2 feet of the 
previously planted seedlings about two weeks later. 

Preliminary analyses of survival data indicate 
that on average, survival differed slightly but signifi- 
cantly (p<0.05) for the type of planting crew in 1983 

and 1984, with 1984 survival also depending on whether 
the plots were burned or not (Table 1). 

TABLE 1. -- Percent seedling survival by fire treatment 

and planting crew for 1983 and 1984. 

Unburned Burned 

Year FIR Contract FIR Contract 

% - - - - - - -- 
1983 93 92 97 91 

1984 92 92 96 87 

Reasonable questions to ask are: why would later 

planted seedlings do better than earlier planted seed- 

lings only on the burned plots; and why would FIR 

planted seedlings do better on burned plots whereas 

contract planted seedlings did worse? The answers pro- 

bably lie in the differences in planting quality be- 

tween the two crews, and the presence of more vegeta- 

tion and slash on the unburned plots. The contract 

planters were observed to plant the burned area at very 

high rates, with a probable falldown in planting qual- 

ity, offsetting the possibly greater availability of 

light, water and nutrients on the burned plots. Re- 

duced planting quality is suggested by significantly 
lower heights at the end of 1983 for the contract 
planted seedlings, and a positive effect of fire is 

suggested by significantly greater percentage volume 
growth of seedlings in the burned plots for the 1984 

growing season. In the unburned plots, the equal sur- 

vival rates and lack of significant growth differences 

for the FIR and contact planted seedlings suggests that 
planting quality was equal or made less of a difference 

in the slashy areas. More likely, the planting quali- 

ties were equal. If they had differed, the potentially 

more stressful environment of the unburned plots (more 

competition) should have accentuated survival 
differences. 

Other aspects of this study include looking at the 

response of soils and vegetation to fire. Past FIR 

Report articles 5(4):3, 5(4):4 have reported on vegeta- 

tion response and water infilatration. Look for subse- 
quent articles on this study in forthcoming FIR Reports. 

O.H. 

SEEDLINGS PLANTED UNDER INJECTED HARDWOODS ARE LARGER 

This study was undertaken to compare survival and 
growth of 1 -0 plug and 2 -0 bareroot Douglas -fir seed- 
lings planted under injected and uninjected hardwood 

stands. The study site is located in the Siskiyou 
Mountains about 8 miles northeast of Galice, OR. As 

with survival (FIR Report 6(4):2), growth of under- 
planted Douglas -fir seedlings is greatest under hard- 
woods injected with herbicides as compared to seedlings 

planted under uninjected hardwoods. Preliminary analy- 

sis of variance of heights and diameters of seedlings 

after two summers, indicates significant (p<0.05) <0.05) ef- 

fects for herbicide and stocktype on seedling diameter 

(measured one inch above the ground) and significant 
herbicide effects for seedling heights. This means 

that the average diameter and height of 1 -0 and 2 -0 

seedlings under the injected stands was greater than 
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the average diameter of the two stocktypes under the 
untreated hardwoods, and that the diameter of the 2 -0 
seedlings (averaged across treated and untreated hard- 
woods) was greater than that of the 1 -0 plugs (Table 
1). 

TABLE 1. -- Heights and diameters after two growing sea- 
sons (1984) of two stocktypes planted under herbicide - 
injected and untreated hardwoods. 

Control Injected 

1 -0 2 -0 
plugs bareroots 

1 -0 2 -0 
plugs bareroots 

Diameter 4.05 5.32 6.35 7.29 

Height 423 392 566 563 

Interestingly, the initially smaller plugs have 
surpassed the height of the bareroots, with the differ- 
ence (not statistically significant) being greatest 
under the uninjected control stands. This suggests 
that plugs may grow better under a live hardwood can- 
opy, although more observations are needed to test this 
trend. 

Differences in available moisture most likely ex- 
plain the differences in growth. Seedlings under the 
injected stands showed less moisture stress (predawn 
PMS) during 1984 compared to their counterparts under 
the untreated hardwoods (FIR Report 6(4):2). Although 
differences in observable cover and light levels exist 
between the injected and control stands, it is likely 
that the difference in light is still too small to 
affect growth as indicated by a previous study of seed- 
ling growth and conifer overstory conditions in the 
Siskiyous. 

Measurements of seedling size and survival at the 
end of this year will indicate whether herbicide inject- 
ed or uninjected hardwoods will have greater effects on 
underplanted Douglas -fir. 

O.H. 

Fundamental FIR 
f 

JEFFREY PINE - ANOTHER SPECIES FOR REFORESTING HARSH 
SITES 

Intense radiation, high summer temperature, summer 
drought, drying winds, cold winter temperatures, and 
frost are common obstacles to reforestation efforts in 

southwestern Oregon and northwestern California, an 
area where proper selection of species and seed sources 
is critical to reforestation success. Ponderosa pine is 

most often planted on the more environmentally extreme 
sites. Planting of other species is limited because of 
the uncertainty regarding their suitability. 

Jeffrey pine is another species which should be 
considered for reforesting harsh sites. Although it is 

not widely planted in the region, it has several 

potential advantages. Jeffrey pine is very cold hardy, 

adapted to short growing seasons, and drought tolerant. 

In fact, it grows in substantially harsher environments 
than ponderosa pine throughout most of its range. Rela- 

tive to ponderosa pine, it often completes annual top 

growth sooner and enters dormancy earlier. It is typi- 

cally the dominant species on dry, infertile sites with 

cold winters. 

Jeffrey pine and ponderosa pines are taxonomically 

closely related, indistinguishable on the basis of wood 

structure, and equally valued commercially. Although 

Jeffery pine is considered to grow more slowly than 

ponderosa pine, this assumption may not be valid. Where 

the species are found together on sites with short grow- 

ing seasons, its first year growth is actually superior 

to that of ponderosa pine. In long -term field studies, 

Jeffrey pine has grown slower than ponderosa pine dur- 

ing the sapling stage, but has grown more rapidly dur- 

ing the pole stage. In a test of Sierra Nevada seed 

sources in the North Coast Range of California, Jeffrey 

pine has larger mean heights and diameters at 17 years 
than ponderosa pine sources from comparable elevations. 
Thus, over a period of a normal rotation, these species 

may produce equivalent amounts of fiber. 

Because Jeffrey pine seems well adapted to harsh 

site conditions and has a reasonable rate of growth, it 

is a species that should be considered when planting 

environmentally extreme sites in southwestern Oregon 

and Northwestern California. There are some genetic 

factors, however, that should be considered before 

widespread planting of this species is undertaken. 
These factors were addressed in a recently completed 
FIR research project. 

An important factor to consider is that Jeffery 
pine is restricted to infertile ultramafic soils (e.g., 

serpentine) in the Klamath Mountains. In collecting 

wind -pollinated seed from these natural stands, one 

might be concerned by the possibility of high rates of 

selfing in stands in which the trees are very widely 
spaced. Inbred seed resulting from self -fertilization 

would likely produce seedlings with reduced survival 

and growth rates. We addressed this concern by esti- 

mating the proportion of selfed seed in wind -pollinated 

collections from three natural stands of Jeffrey pine 

in the Klamath Mountains. The proportion of viable 

selfed seed was quite low, ranging from 3% to 12 %, with 

a mean of 7 %. 

Another genetic consideration in planting Jeffrey 

pine is the degree to which various seed sources are 

adapted to particular planting sites. In considering 
how far seed may safely be moved, one needs information 

on patterns of genetic variation in the species. Pre- 

liminary information on the suitability of various seed 

transfers can be obtained from genetic mapping studies 

using allozymes, a class of biochemical genetic mark- 

ers. Allozyme surveys do not directly examine growth 

and survival traits, but are less expensive than growth 
studies and can yield results more rapidly. 

We examined allozyme variation in seven Jeffrey 

pine stands in the Klamath Mountains and seven stands 

in the Sierra Nevada and southern portions of the range. 

Genetic variability was quite high in both regions. 

The Klamath and Sierra Nevada stands were genetically 

distinct. Allozyme frequency similarlities between the 

one Sierra Nevada stand on ultramafic soils that we 

sampled and the stands in the Klamath region suggest 

that some of the genetic differences between regions 

may be adaptive. This suggests that seed for 
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reforestation in southwestern Oregon and northwestern 
California should be collected from populations in the 
Klamath Mountains, rather than from Sierra Nevada 
populations. 

Our data also indicate the possible existence of 
an edaphic ecotype adapted to ultramafic soils in Jef- 
frey pine, something that has been demonstrated by 
growth studies in the closely related ponderosa pine. 
If the situation is similar to that in ponderosa pine, 
one would want to select ultramafic seed sources for 
planting on ultramafic sites. This should be simple 
enough in the Klamath Mountains, since almost all nat- 
ural Jeffrey pine populations in this region occur on 

ultramafic soils. Since stands on ultramafic soils 
usually have very low productivities and are not often 
managed for timber production, the more important ques- 
tion is that of which seed sources to use for nonultra- 
mafic planting sites. In a study of edaphic adaptation 
in Sierra Nevada sources of ponderosa pine, there were 
no significant differences in height growth and surviv- 
al after 11 years between ultramafic and nonultramafic 
sources planted on a nonultramafic test soil (J.L. 
Jenkinson, unpublished data, USDA Forest Service, 
Pacific Southwest Forest and Range Experiment Station, 
Berkeley, California). If Jeffrey pine follows a simi- 
lar growth and survival pattern, then concerns about 
reforesting nonultramafic sites in southwestern Oregon 
and northwestern California with ultramafic seed 
sources should be reduced. 

Jeffrey pine does not display a high degree of 
differentiation among populations within the Klamath 
Mountains, despite a discontinuous distribution in this 
region. Thus, in the absence of progeny test informa- 
tion, one would suspect that Jeffrey pine seed zones 
need not be any smaller than those used for other spe- 
cies in this region. Until data from common garden or 
field growth tests are available, it would be wise to 
observe current seed zone boundaries in planning refor- 
estation with Jeffrey pine in the Klamath Mountains. 
If Jeffrey pine is being planted in an area outside its 
natural distribution, one should use seed from the 
nearest natural populations growing under a similar 
climatic regime. 

No significant genetic obstacles to wider use of 
Jeffrey pine in commercial plantations in southwestern 
Oregon and northwestern California were revealed in our 
study. Thus, Jeffrey pine should be considered a 

viable species option for reforesting environmentally 
extreme sites in this region. 

Glenn Furnier and Tom Adams 
Forest Science, OSU 

CLEARCUT VS SHELTERWOOD - SYSTEMS STUDY UPDATE 

The Douglas -fir Reforestation Systems Study is 
designed to compare alternative reforestation methods 
on hard -to- regenerate sites managed by the Bureau of 
Land Management in the Siskiyou Mountains. The treat- 
ments being tested are: clearcut versus shelterwood 
harvesting, site preparation by burning versus not burn- 
ing, and planting four different Douglas -fir stocktypes 
in each harvest system /site preparation treatment area. 
First -year survival for the three replicates planted in 
1983 averaged 87 percent for all treatments combined 
(FIR Report 5(4):9). Second -year survival on these 
same replicates dropped to an average of 74 percent 
(Table 1). Seedlings in the clearcut- and -burn 

treatment are still surviving best and those in the 

unburned shelterwood have the lowest survival. Growth 

of the seedlings during the second year was slightly 

greater in clearcuts than in the shelterwoods. The 

small differences in survival and growth between stock - 

types are not significant. 

TABLE 1. -- Second -year survival and height growth of 

Douglas -fir seedlings planted on the Summit Timber 

Sale, northwest of Grants Pass, Oregon. 

Stocktype 
Clearcut Shelterwood 

Average Burned Unburned Burned Unburned 

Survival, % 

2 +0 (HNBD1) 82 69 79 68 74 

2 +0 (LNBD2) 86 74 76 70 76 

Plug 82 71 72 65 72 

Plug +1 85 74 74 64 74 

Average 84 72 75 67 

- Height growth, cm 

2 +0 (HNBD1) 8 8 6 6 

2 +0 (LNBD2) 8 8 7 8 8 

Plug 8 9 6 6 7 

Plug +1 8 10 6 8 8 

Average 8 9 6 6 

High nursery bed density 

Low nursery bed density 

First -year survival on two replicates planted in 1984 

was higher in the shelterwoods (84 %) than in the clear - 

cuts (78 %). Both units are located in the Jacksonville 
Resource Area of the BLM - one on a north and one on a 

south aspect (FIR Report 6(2):4). As in the first rep- 

licates planted in 1983, seedlings in burned plots are 

surviving better (84 %) than those in unburned plots 
(78 %). 

Three more replicates were planted this past winter. 

Two of the sites are on north aspects in the Grants 

Pass Resource Area of the BLM while a third is on a 

south aspect in the Glendale Resource Area. As before, 

these planting operations were conducted by contract 

crews with the close cooperation of BLM resource area 

silviculturists and their staffs. A survival exam made 
by PNW Research Station technicians this June showed an 

overall survival of 96 percent, indicating viable stock 
and good planting practice. 

Valerie Davis, PNW 

Pete Owston, PNW 

Steve Hobbs, Adaptive FIR 
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Continuing 
Education 

HOW TO PLAN A STATISTICALLY SOUND EXPERIMENT 

October 1 -3, 1985. Corvallis, Oregon. Theme of the 
workshop is how to design, setup, and analyze the re- 

sults of a field experiment. It will include doing 
basic statistical analyses with handheld calculators or 
microcomputers. Attendance is limited to 30. Cost is 

$225. CONTACT: Conference Assistant, (503)754 -2004. 

FOREST ROADS: ROAD CONSTRUCTION TECHNIQUES 

October 7 -8, 1985. Corvallis, Oregon. Indepth cover- 
age of techniques and costs of road building with var- 
ious configurations of equipment; one day in the class- 
room and one day in the field. Attendance is limited 
to 120. Cost has yet to be determined. CONTACT: Con- 
ference Assistant, (503)754 -2004. 

CONFLICT RESOLUTION IN FOREST MANAGEMENT 

October 18, 1985. Memorial Union, Southern Oregon 
State College, Ashland, OR. Sponsored by the Siskiyou 
Chapter, Oregon Society of American Foresters, for for- 
esters and other natural resource managers. This pro- 
gram will address causes of public controversy regard- 
ing natural resource management and how such conflicts 
can be approached or solved. Attendance limited to 
120. Fee: $25 U.S. Approved for 4.5 hours Category 1, 
SAF -CFE credits. For further information, contact: 
Howard Mitchell, 1480 Sky View Dr., Medford, OR 97501, 
(503) 773 -5515. 

TREE IMPROVEMENT WORKSHOP 

November 19 -21, 1985. Corvallis, Oregon. Program will 
cover the genetic principles basic to tree improvement 
and the methods of application commonly applied; par- 

ticular emphasis will be placed on theory and practical 
problems associated with evaluation of plantations and 
seed orchard design. Attendence is limited to 150. 

Cost has yet to be determined. CONTACT: Conference 
Assistant (503)754 -2004. 

AN INTRODUCTION TO FORPLAN (I AND II) 

November, 1985. Corvallis, Oregon. Objective is to 
explain FORPLAN and how to interpret the results ob- 
tained, including the assumptions behind the plan. 
Attendance is limited to 40. Cost has yet to be deter- 
mined. CONTACT: Conference Assistant (503)754 -2004. 

Of Interest 

HOW DRY WAS IT? 

Numerous reports by the media have drawn attention 

to the droughty conditions prevailing across southwest 

Oregon and much of the West during the past late winter, 

spring, and early summer. Reports that it has been the 

driest year to date in 30, 40, or more years are common. 

Although above average precipitation and rapid accumu- 
lation of the winter snowpack before the first of the 

calendar year have generally prevented shortages of 

domestic and irrigation water, a physiologic drought 

has existed continuously since the first of the year. 

Potential evapotranspiration has exceeded precipitation 

for the first seven months of 1985 at many locations in 

southwest Oregon. 

The present drought actually had its beginnings in 

December 1984, when precipitation in Medford was 56 

percent of the average. Precipitation at other loca- 

tions in southwest. Oregon is assumed to be reduce in 

nearly the same proportions as those in Medford. Ex- 

cept along the Coast, the correlation between precipi- 

tation and elevation accounts for a majority of the 

variation in precipitation across southwest Oregon 

(Froehlich, H.A., D.H. McNabb and F. Gaweda, 1982. 

Average annual precipitation in Southwest Oregon, 1960 

1980. Oregon State University Extension Service Misc. 

Publ. 8220, Corvallis). Thus Medford, which has had a 

weather station in operation since 1911, is used as a 

relative indicator of what has been happening in the 

region both this year and in comparison with past 

years. 

Two factors have combined to make this a serious 

drought. January which is normally the second wettest 

month in southwest Oregon, averaging 16.2 percent of 

the average annual precipitation, received only 0.23 

inch of precipitation this year, the second lowest 

amount on record (Table 1). Such a small amount of 

precipitation is ineffective at keeping litter, duff, 

and the surface soil moist. More importantly, without 

the clouds that bring the precipitation, evapotrans- 

piration is also higher. The second factor was that 

subsequent precipitation remained below the monthly 

average for every month from February through June. 

Although the below normal precipitation for these 

months was not as extreme as that which occurred in 

January, the average rates to be expected are much 

lower, decreasing to 0.82 inches in June. As a result 

of consistently below average precipitation, cummula- 

tive precipitation for the calendar year has become one 

of the lowest on record. 

On most forested sites with established vegeta- 

tion, precipitation has been insufficient to recharge 

the soil profile more than twice. A series of storms 

in early February and again in late March were of suf- 

ficient magnitude to recharge most soil profiles at the 

middle and upper elevations not remaining under the 

winter snowpack. A few other lesser storms had the 

ability to recharge the soil profile in the rooting 

zone of recently planted seedlings if competing vegeta- 

tion was sparse. 
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TABLE 1. -- Monthly precipitation from December 1984 thru 
June 1985 at Medford compared with average and median 
precipitation, and relative ranking of each month or 
period as the driest to the wettest between 1912 and 
1985. 

Month 

Precipitation 
Rankingl 

(Dry to Wet) Actual Average Median 

inches 
December,1984 1.96 3.49 2.74 21 

January,1985 0.23 2.75 2.13 2 

February 1.58 2.12 2.03 28 

March 1.22 1.67 1.38 20 

April 0.39 1.18 1.02 9 

May 1.00 1.16 0.96 40 

June 0.37 0.82 0.63 26 

Jan -Feb 1.81 4.87 4.16 3 

Jan -May 4.42 8.88 7.52 5 

Jan -June 4.79 9.70 8.15 3 

1Rank is driest to wettest for years 1912 to 1985, 
a range of 1 to 74. 

Although the first six months of this year have 
been an extremely dry, below average precipitation does 
not necessarily mean that the amount of precipitation 
is atypical. An average estimate of monthly or yearly 
precipitation can be deceiving because precipitation 
data often has a skewed distribution. A skewed distri- 
bution has an asymmetrical frequency distribution; when 
arrayed in numerical order, there are more values lower 
than the average than above the average, or vice versa. 
This is the situation with the Medford data. The median 
precipitation for each month, a value indicating that 
half the years received more precipitation and the other 
half less, is consistently less than the average (Table 
1). The distribution is more skewed during the first 
two months of the calendar year than it is later. Based 
on the Medford data, January precipitation will exceed 
the average of 3.49 inches only about 28 percent of the 
time whereas in May, precipitation will exceed the aver- 
age of 1.16 inches about 39 percent of the time. As a 

result, below average monthly or yearly precipitation 
is the more common event with which foresters must deal. 
A relative ranking of precipitation events may be a 

more rational method of assessing the impact of 
specific years on silvicultural operations than making 
comparisons with averages. 

While scanning the data for this article, an inter- 
esting trend in monthly precipitation was also observed. 
In the last few years, Januaries have been very dry. 
Four of the seven driest Januaries on record and four 
of the driest in the last 25 years have occurred in the 
last five years (Table 2). Although the trend is obvi- 
ous, a continuation of the trend is unpredictable. Low 
precipitation in January, however, is not necessarily 
an indicator of spring drought. Above normal precipita- 
tion in February can sometimes compensate for a dry 

January; this occurred in both 1982 and 1983. In 1983, 

when precipitation for a relatively dry January was 
combined with precipitation for February, the wettest 
on record, the result was one of the wettest two month 
periods in the last 25 years. 

TABLE 2. -- Precipitation for various combinations of 
months at Medford during the past 10 years and the 
relative ranking of those amounts over the last 25 

years (1961 -85). 

Year January Jan -Feb Jan -May Jan -June 

inches 

1976 1.62( 9)1 3.83( 7) 6.74( 7) 6.78( 6) 

1977 1.17( 6) 1.84( 2) 6.14( 5) 6.67( 5) 

1978 1.53( 8) 3.98( 9) 8.86(14) 9.88(14) 

1979 2.81(16) 4.35(11) 8.84(13) 9.39(12) 

1980 2.59(14) 4.37(12) 8.08(10) 9.30(11) 

1981 0.54( 3) 2.26( 3) 5.21( 2) 5.68( 3) 

1982 1.43( 7) 5.07(15) 8.22(11) 9.07(10) 

1983 0.92( 4) 6.59(22) 11.73(23) 12.39(24) 

1984 0.19( 1) 2.69( 5) 6.24( 6) 7.03( 7) 

1985 0.23( 2) 1.81( 1) 4.42( 1) 4.79( 1) 

1 Ranking: 1 is driest; 25 is wettest. 

The implication of low precipitation in only Janu- 
ary on reforestation success is uncertain. Seedlings 
planted during the past few Januaries may have been 
planted in soils below field capacity that were not im- 
mediately recharged. Furthermore, the clear days and 
cold nights, which are a normal result of few storm 
events, should have limited root growth and increased 
moisture stress in newly planted seedlings. Normal 

precipitation in January also insures that soil is at 

field capacity for later plantings and that relatively 
small storm events are more likely to maintain soil 

moisture at or near field capacity in the following 

month or months. 

During the past few years, major changes have been 
made in harvesting and artificial reforestation systems 
used in southwest Oregon. Because the first half of 
1985 has been one of the driest in Medford's history as 
well as the driest in the past several decades, this 

year will serve as a rigorous test of our ability to 

reforest harsh sites in southwest Oregon. How this 

year compares with others will be equally important in 
determining our overall or long -term ability to artifi- 
cially reforest sites as well as evaluate response to 
other silvicultural treatments. A ranking of 

precipitation for different combinations of months from 
January thru June over the past 25 years provides one 
type of quantitative information useful in determining 
whether recent improvements in reforestation of harsh 

sites has resulted from advances in reforestation tech- 
nology or because precipitation during the planting 
season was more favorable. A 25 year period (1961 -1985) 
was selected because this period includes most of the 
modern efforts to artificially reforest sites in south- 

west Oregon rather than rely on natural reforestation. 
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The amounts of precipitation and their ranking for the 
last ten years are listed in Table 2. 

Based on the rankings of precipitation in Table 2 

for the past 25 years, it is obvious that precipitation 
during late winter and spring of the past ten years has 

been drier than normal. If the precipitation data is 

equally divided into three groups, drier than normal 

(ranking 1 -8), normal (9 -17), and wetter than normal 

(18 -25), five of the past ten years have been drier 

than normal, four of the ten have been normal, and only 

one year has been wetter than normal. 

Although a few other climatic factors can affect 

the successful reforestation of harsh sites in south- 

west Oregon, the current reforestation successes that 
we report in the FIR Report, in other publications, and 
at workshops, and those documented by many of our co- 

operators have been achieved in spite of several years 

of below normal precipitation during the planting sea- 

son. Other climatic events, like several days with air 
temperatures over 100 °F (38 °C), may infrequently affect 
survival on some sites; however, successful reforesta- 

tion of many harsh sites now appears feasible with the 
site -specific application of appropriate reforestation 
technology. 

D.M. 

PREDICTING RUNNING SKYLINE PERFORMANCE BASED ON 

MECHANICAL CAPABILITY OF THE YARDER 

Skyline analysis programs, available for a variety 
of desk -top computers and hand -held calculators, are 

routinely used to determine maximum payloads that can 

be supported at various points along a skyline profile. 
With certain variations in the method of calculation, 
these programs are all based on the following variables: 

1. Diameter, length and weight of wire rope used 
on the yarder. 

2. Skyline profile geometry including tower 
height. 

3. Specified skyline or log clearance above the 
ground surface. 

4. Allowable working tensions of the operating 
lines. 

The first 3 factors are obtained from sources that are 
well understood by those involved in logging planning 
activities. However, the allowable working tensions of 
operating lines are an important potential limiting 
factor of the system that have received little atten- 
tion in the development of existing skyline analysis 
programs. Such tensions are most often assumed to be 

the safe working load (1/3 the breaking strength) of 
the lines in question with no consideration for the 

tensioning capability of the yarder. This is of parti- 
cular concern with running skyline systems where power 
supplied to produce tension in the operating lines must 
be dissipated through non -regenerative brakes or cycled 
through the system via some type of interlocking device 
(figure la and b). The assumption that brakes or inter- 
locks allow the yarder to tension lines to their safe 

working load may not be valid and can result in pre- 
dicted payloads being in excess of what is actually 
attainable. 

FIGURE 1.- -Power flow in a) a interlocked running 

skyline system and b) in a system with . 

mechanical interlocking clutch. 

A recently completed OSU Department of Forest 

Engineering masters degree project examined this ques- 

tion and provides some interesting results. Sam 

Wilbanks, now logging engineer on the Klamath National 

Forest in Yreka, California, has developed a systematic 

approach for determining running skyline performance 

based on the mechanical characteristics of the yarder. 

The project considered three types of running skyline 

yarders. 

1. Non -interlocked (non- regenerative brake). 

2. Mechanical interlocking clutch. 

3. Variable -ratio hydraulic interlock. 

These three designs were modeled for inhaul during up- 

hill yarding only, when the power source must supply 

positive torque to drive the system rather than nega- 

tive or braking torque to slow it down. A yarder was 

selected from each design category and the relative 

efficiencies of the three machines yarding over the 

same profile are shown in figure 2a. Relative effi- 

ciency here is defined as the percentage of total 

input power which is actually delivered to the load. 

Figure 2b shows the engine power relative to power con- 

sumed by moving the load if all three yarders could 

inhaul the same load at equal speeds. In practice, a 

non -interlocked yarder could probably not move a given 

load as fast as an interlocked yarder because of the 
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extremely high power input and power dissipation re- 
quirements. 
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FIGURE 2. --a) Relative efficiencies of three running 
skyline yarder designs operating on the same 
profile. b) Required power for each yarder 
to move a 5000 pound load at equal speed. 

What does this mean as far as production potential 
for logging planning purposes? Notice in figure 2a that 
at the outer limits of the particular skyline profile 
in this example, the relative efficiencies of the non - 
regenerative brake and the mechanical interlock yarders 
decrease markedly while the efficiency of the variable 
ratio interlock machine continues to increase. This 
high relative efficiency near the tailhold demonstrates 
the capability of this machine to utilize the potential 
energy given up by the movement of the log load, thus 
reducing required power input. In fact, the engine in 
an interlock yarder may need to function as a brake in 
some cases. This illustrates that yarders which can 
support the same payload may have very different produc- 
tive potentials. 

0 PAYLOAD BASED ON AVAILABLE TORQUE 
IN MECHANICAL INTERLOCK YARDER 

gim PAYLOAD BASED ON ONE -THIRD 
mg OF BREAKING STRENGTH 

(19.6mm LINE) 

FIGURE 3. -- Comparison of payloads calculated using safe 
working load versus mechanical capability of 
the yarder. 

Figure 3 shows the potential error involved when 
predicting payloads using design tensions unrelated to 
the tensioning capability of the yarder. In this 
example, if the safe working load of a 7/8 inch (19.6 
mm) line were used as the limiting haulback tension for 
a mechanical interlock yarder, the payload capability 
could be overestimated by as much as 86 %. 

Computer programs for implementing Wilbanks' work 
were developed as part of the project, but at present 
are not in a form to be provided to users. The U.S. 

Forest Service Advanced Logging Systems Training Group 
and OSU's Forest Engineering Department will be working 
together to incorporate these programs into existing 
skyline analysis software. 

J.M. 

MULCHING SEEDLINGS MAY ADVERSELY AFFECT SURVIVAL AND 
GROWTH 

The restrictions against using herbicides on Fed- 
eral lands to control competing vegetation have re- 

quired the Bureau of Land Management and the USDA 
Forest Service to use other methods to control compet- 
ing vegetation. One popular method is to place treated 
paper or non -woven polyester fiber mulches around seed- 
lings to control competing vegetation and reduce evapor- 
ation. These mulches have also been used at several of 
our Regeneration Potential Study sites. 

Mulches are designed to remain functional for sev- 
eral years. Unfortunately, this requires that paper 
mulches be treated or man -made fabrics be used. 

Paper mulches are generally treated with asphalt, 
waxes, or other treatments to make them durable; this 
also makes them impermeable to water. Therefore, pre- 
cipitation will flow off the mulch or collect in depres- 
sions in the mulch surface; this water may sometimes 
take several days to evaporate. In a few cases, if the 
hole for the seedling also forms a depression around 
the seedling, water running off the mulch may go through 
the hole and recharge the soil directly around the seed- 
ling. These are generally random events. 

Unlike the waterproof paper mulches, the non -woven 
fabric mulches will absorb water. Unless the fabric is 

in direct contact with the soil or litter, however, 
water will flow through the relatively thin fabric to 
low spots or to the lower edge and then enter the 
ground. This occurs because capillary tensions in the 
fiber prevent water from freely dropping from the under- 
side of the mulch. This phenomenon is easily illus- 
trated by carefully picking up a wet sponge while keep- 
ing it level. If not squeezed, the sponge will immedi- 
ately stop dripping; however, if the sponge is tilted, 
water will start to drip from the lowest point on the 
sponge. The same situation occurs with fiber mulches 
that are not in direct contact with the ground. 

Both types of mulches can reduce competing vegeta- 
tion and greatly reduce the loss of soil water by 
transpiration. They can also reduce evaporation of 
soil water. These two benefits of mulches should help 
insure the first year survival of seedlings. A detri- 
mental consequence of placing mulches around seedlings, 
however, is that the mulches may prevent infiltration 
of precipitation in later storms. Thus, the only water 
available to the seedlings is the water in the soil 
prior to the installation of the mulches. This may not 
be a problem in most years but during the past winter 
and spring when precipitation was consistently below 
average, soils were seldom at field capacity. Because 
of the drought, many seedlings were planted in soil 

that was much drier than normal and if the mulches were 
installed soon after planting, the soil was not likely 
to be recharged by the infrequent storms. As a result, 
seedlings which were not planted immediately after a 
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storm and were mulched prior to the next major storm 

may have lower survival than seedlings where mulching 

was delayed. This potential cause of seedling mortal- 

ity should be considered when evaluating the perfor- 

mance of plantations planted this past spring. 

The ability of mulches to affect seedling growth 

was reported in the last issue of the FIR Report 

7(1):7 -8 by Lorrie Flint and Stuart Childs, OSU Soil 

Science. In their study of 2 -0 bareroot Douglas -fir 

seedlings, mulched seedlings had slightly larger dia- 

meters than the control seedlings after two years; how- 

ever, seedlings receiving herbicide or scalp treatments 

had still larger diameters. The water use efficiency 

of seedlings in each treatment, the ratio of stem vol- 

ume divided by the millimeters of water stored in the 

soil at the beginning of the growing season and that 

supplied by precipitation during the later spring and 

summer, decreased during the second year in the order 

of herbicide (140 %), scalp (126 %), mulch (115 %), and 

control (103 %). They hypothesized that diameter and 

water use efficiency of mulched seedling were lower 

than for the herbicide or scalped treatments because 

the mulched treatment had lower soil temperatures in 

the spring. This is a valid hypothesis but an equally 

valid hypothesis is that the mulches prevented the in- 

filtration of some of the precipitation which occurred 
during the late spring and summer. If this was the 

situation, mulched seedlings may have performed more 

poorly than the herbicide and scalped treatments be- 

cause they had a restricted supply of water available 
for growth rather than a poorer water use efficiency. 

This alternative hypothesis was discussed with 

Childs and Flint. They were able to measure an in- 

crease in soil moisture beneath paper mulch during its 

second year in place. This occurred at least 3 times 

during the later spring and summer months. Further- 

more, if water use efficiency was recalculated without 

including precipitation, the efficiency would be more 

that twice that of the other treatments; this is highly 

unlikely. They did observe some deterioration of the 

paper mulch by the scond year which could greatly im- 

prove its infiltration properties. Therefore, the prob- 

lem of mulches impeding the infiltration of precipita- 

tion may be a short -term problem that disappears as 

mulches decompose or are pressed against the soil sur- 

face. The problem of mulches not allowing infiltration 

of precipitation the first few months after installa- 

tion, however, still remains uncertain as to its effect 

and importance on first year survival. 

It would appear that additional research would 
help us to better understand the implications of using 

paper and non -woven fabric mulches to control competing 

vegetation around newly planted seedlings. This may 

not be high priority research, however, and it would 
take two or three years to gather the necessary data. 

Nevertheless, several practical steps may be taken to 

limit some of the potentially adverse impacts of using 
these mulches around seedlings. 

Unless seedlings are planted during or soon after 

a rain, installation of mulches should be delayed until 

after the next storm event has fully recharged the soil 

profile in the seedling root zone. This also requires 

prompt planting of low elevation sites during the win- 

ter to increase the probability that additional precipi- 

tation can be expected before the mulch must be in- 

stalled. 

Forming depressions in mulches to funnel water 
into the soil near the base of the seedling may help 

survival as well as subsequent growth. I first ob- 

served this technique on a site where forbs and grasses 

were holding the mulch up around a few seedlings and 

the mulching crew had placed rocks on the mulch near 

the seedling to hold it down. As a result, a funnel of 

varying size was accidentally created around some of 

the seedlings. 

Creating depressions in mulches to form funnels 

around seedlings would probably increase the ability of 

smaller storm events, which typically only rewet a 

couple of inches of soil, to rewet more of the soil in 

the rooting zone of the seedling. Concentrating water 

at the base of seedlings is most feasible on sites with 

flat to gentle slopes. A depression could be created 

in the mulch with rocks, short pieces of slash, or a 

shovel of soil. On steep slopes, it would be more dif- 

ficult to construct depressions; they would also be 

less effective because of the smaller funnels which 

could be constructed. 

Waterproof, paper mulches would be more suitable 

for flat to gently sloping sites because water would 

more easily flow across the surface of these materials 

into a depression. On steeper slopes, fabric mulches 

may be more effective because of the problems and limi- 

tations of creating a depression in the mulch. The 

permeability of fabric mulches would allow precipitation 

to flow through the material and enter the soil wherever 

contact with the soil occurs. Therefore, a depression 

would not have to be formed in these materials; only 

contact of the mulch with the soil near the base of the 

seedling would be necessary. This could be 

accomplished by spreading an extra shovel of soil or 

gravel across the mulch at the downhill base of the 

seedling. 

Paper and fabric mulches can help control competing 

vegetation around newly planted seedlings on some sites. 

But like any other silvicultural treatment, we should 

carefully consider how it will affect all aspects of 

the operational environment of the seedling. This will 

allow us to make a better site -specific application of 

the treatment and identify installation practices to 

make the treatment most effective. 

D.M. 

REFORESTING SKELETAL SOILS: LESSONS LEARNED 

Skeletal soils represent a substantial portion of 

the commercial forest lands in southwest Oregon. For 

example, on the BLM Medford District, approximately 

two -thirds of the sites withdrawn from the allowable - 

cut land base because of potential reforestation prob- 

lems, are classified as skeletal. By definition, 

skeletal soils are those with a coarse fragment ( >2 mm) 

content greater than 35% by volume in the control sec- 

tion. For nearly all the soils in southwest Oregon, 

the control section is the 25- to 100 cm depth unless a 

lithic or paralithic contact is reach. In which case, 

the lower limiting depth is the depth of the contact. 

Frequently these soils are found in steep terrain, par- 

ticularly the Siskiyou Mountains where there is tremen- 

dous diversity among these soils, particularly in the 

coarse fragments themselves. These vary in mineralogy, 

size, shape, and distribution within the soil pedon. 

In the past, they have been associated with what were 
thought to be some of the region's drier sites but in 

actuality many can be found in areas of relatively high 

precipitation. 
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"In fact, many skeletal soils are relatively pro- 
ductive." 

On some sites, skeletal soils have a surface 
mantle of ravel, particularly on cable ground. This is 
composed of unconsolidated coarse fragments, and organic 
debris of varying types and sizes. A few years ago 
sites with ravel were viewed as unplantable. It was 
also thought that newly planted seedlings would be 
buried by the downward movement of ravel. We now know, 
however, that the majority of sites with ravel are 
plantable, depending upon the depth and size of the 
coarse fragments. Ravel actually covers very few 
planted seedlings and is not a major cause of 
mortality. 

"For many sites, ravel is not a serious 
obstacle to reforestation." 

Wildfire played an important role in the ecology 
of southwest Oregon forests before the area was settled 
in the 1800s and emphasis placed on fire suppression. 
Certainly sites with skeletal soils did not escape per- 
iodic burning and yet; there has been concern that con- 
trolled, prescribed burning might decrease site produc- 
tivity by the degradation of soil chemical and physical 
properties. There has also been apprehension about 
increased soil erosion. These concerns, however, may 
not be justified for many sites with skeletal soils. 
The effects on long -term productivity are of course 
unknown, although conceivably many natural wildfires 
were probably more intense than the average prescribed 
burn. Deductive inference suggests that there may not 
be any long -term adverse effects. The validity of this 
argument should be viewed with some skepticism, however, 
because it depends on the premise that natural wildfires 
did not decrease long -term site productivity. Nonethe- 
less, recent research indicates that, 

"prescribed burns of light to moderate intensity 
probably do not adversely affect short -term 
productivity of some skeletal soils." 

Another topic frequently debated among foresters 
regards the most suitable stocktype for sites with skel- 
etal soils. Such discussions usually entail some rock 
throwing by one or more of the parties involved at the 
quality and field performance of 2 -0 bareroot stock. 
During the first few years of the FIR Program I cast a 
few of these stones myself and encouraged the use of 
1 -0 container -grown plugs as an alternative for skel- 
etal soils. Advances in bareroot nursery technology 
have, however, made tremendous improvements in both the 
morphology and physiological vigor of the seedlings now 
produced. Provided stock quality is good, 

"2 -0 bareroot seedlings may survive and grow 
at equal or better rates than plug seedlings 
on many skeletal soils." 

An obvious exception is sites where the coarse frag- 
ments are too numerous and large for the tree planter 
to easily make a hole sufficient to accommodate the 2 -0 
seedling root system. In such instances, plugs might 
be a more suitable stocktype. 

Over the last seven years we have learned a great 
deal about reforesting sites with skeletal soils. The 
most important thing we have discovered, however, is 
that, 

"most sites in southwest Oregon with skeletal 
soils supporting commercial forest stands, can 

be successfully reforested, but the careful and 
timely application of appropriate technology is 

essential." 

S.H. 
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BARE SOIL EXPOSURE FOLLOWING LOGGING AND PRESCRIBED 
BURNING IN SOUTHWEST OREGON by M. Amaranthus and D. H. 
McNabb. 1984. In: New Forests for a Changing World, p. 

234 -237. Proc. 1983 Soc. Am. For. Nat'l Conv., Port- 
land, OR. The percent of bare soil exposure was mea- 
sured prior to harvest, after skyline harvesting and 
after broadcast burning on four units in the mixed - 
evergreen forest type of southwest Oregon. Bare soil 
exposure after harvesting ranged between 5.1 and 14.0 
percent but increased to 18.2 to 74.6 percent after 
broadcast burning. Post -harvest bare soil exposure was 
not related to initial duff depths ranging between 0.71 
and 1.93 cm (0.22 and 0.76 inch). Bare soil exposure 
after broadcast burning was significantly related to 
the amount of duff originally present on the site. 

COORDINATING SILVICULTURAL OBJECTIVES WITH HARVESTING 
CAPABILITIES IN SOUTHWEST OREGON by J.W. Mann and S.D. 
Tesch. 1985. In: Improving Mountain Logging: Planning, 
Techniques, and Hardware, p. 27 -32. Proc. Joint Symp. 
of IUFRO and Sixth PNW Skyline Symp., Vancouver, B.C. 
Communication between silviculturists and harvesting 
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specialists is promoted in order to improve forest man- 

agement operations. Shelterwood management is dis- 

cussed as an example of a forestry operation that can 

benefit from such combined expertise. A decision path- 

way is presented that combines inputs from both disci- 

plines to determine if shelterwood overstory removal 

can be successful and discusses studies underway to 

develop a simulation model that will help planners of 

shelterwood operations. 

CONCEPTUAL MODEL FOR PREDICTING FOREST PRODUCTIVITY 

LOSSES FROM SOIL COMPACTION BY D. H. McNabb and H. A. 

Froehlich. In: New Forests for a Changing World, p. 

261 -265. Proc. 1983 Soc. Am. For. Nat'l Cony., Port- 

land, OR. A simple, conceptual model for predicting 

forest productivity losses from soil compaction is 

presented. Information regarding each component of the 

model is summarized. Once compacted, most forest soils 

in the Pacific Northwest are expected to remain com- 

pacted and forest growth affected for several decades. 

Elements within the model which managers are able to 

manipulate to influence the amount of soil compaction 
caused by tractive machines are identified. 

O 
STRUCTURAL ANALYSIS OF SECOND GROWTH TREES AS TAIL 

SPARS by M. R. Pyles and J. W. Mann. 1985. In: 

Improving Mountain Logging: Planning, Techniques, and 

Hardware, p. 161 -164. Proc. Joint Symp. IUFRO and 
Sixth PNW Skyline Symp., Vancouver, B.C. A common 

logging planning procedure uses the Euler equation to 

predict the critical buckling loads of spar trees. 

However, the assumptions used to derive the Euler 
equation are not satisfied for spar trees in timber 

harvesting. A new procedure for calculating the load 

carrying capacity of spar trees based upon allowable 

bending stress is proposed. A comparison of results 

from a buckling analysis with a bending stress analysis 
is made for a two -dimensional, single guyline example. 
Further research is needed to determine if results from 

a bending stress analysis can be correlated with an 

Euler -type formula and to define a rational basis for 

setting allowable stresses. 

LUMBER RECOVERY FROM PONDEROSA PINE IN NORTHERN CALIFOR- 

NIA by S. Ernst and W. Y. Pong. 1985. USDA Forest Ser- 

vice, Res. Pap. PNW -333, Pacific Northwest Forest and 

Range Experiment Station, Portland, OR. 22 p. Lumber 

recovery information from 942 logs from old- and young - 

growth ponderosa pine (Pinus ponderosa Dougl. ex Laws) 

trees in northern Cali oi rnia is presented. More than 

58 percent of the lumber volume was found in 5/4 Shop, 

Moulding, and Select grades. About 25 percent of the 

total lumber volume was Moulding, and 24 percent was 

Standard and Better Dimension. Lumber volume recovery 

is presented on the basis of cubic feet and board feet. 

Volume recovery varied by scaling diameter but not by 

log grade. Value recovery and percent volume by lumber 

grade did vary by log grade and diameter, but no differ- 

ence was found between the grade 1 and the grade 2 logs. 

NEEDED: GUIDELINES FOR DEFINING ACCEPTABLE ADVANCE 
REGENERATION by D. E. Ferguson. 1984. USDA Forest Ser- 

vice, Res. Note INT -341, Intermountain Forest and Range 

Experiment Station, Ogden UT. 5 p. Advance regeneration 

is an important component in many stands scheduled for 

harvesting. Properly managed, such regeneration can 

contribute to a healthy, new stand, but too often trees 

do not quickly respond to the new environment or take 

too long to adjust. Definitions of acceptable advance 

regeneration are needed for pre- and postharvest 

inventories. The author discusses how to develop 

criteria for acceptable advance regeneration and guide- 

lines for conducting inventories. 

0 
REGENERATION OF DOUGLAS -FIR IN THE KLAMATH MOUNTAINS 

REGION, CALIFORNIA AND OREGON by R. O. Strothmann and 

D. F. Roy. 1984. USDA Forest Service, Gen. Tech. Rep. 

PSW -81, Pacific Southwest Forest and Range Experiment 

Station, Berkeley, CA. p. 35. Information on the regen- 

eration of Douglas -fir, one of the most valuable timber 

species in the United States, is summarized, from seed 

production to care of young stands. General recommenda- 

tions are given to guide the practitioner. Seed pro- 

duction can be increased by applying fertilizer and by 

stem girdling. To prepare sites for planting, mechani- 

cal, burning, chemical or a combination of treatments 

should be used. All details during each stage of the 

planting process should be followed. Steps should be 

taken to control vegetative competition and animal dam- 

age to seedlings and young trees. If direct seeding is 

used, generally accepted practices should be followed. 

And if natural regeneration is attempted, harvesting 

should be scheduled to coincide, if possible, with a 

good seed year. 

SHOULD PONDEROSA PINE BE PLANTED ON LODGEPOLE PINE 

SITES? by P. H. Cochran. 1984. USDA Forest Service, 

Res. Note PNW -419, Pacific Northwest Forest and Range 

Experiment Station, Portland, OR. Repeated radiation 

frosts caused no apparent harm to the majority of lodge - 

pole pine (Pinus contorta Dougl.) seedlings planted on 

a pumice flit Tn south -central Oregon. For most but 

not all of the ponderosa pine (Pinus ponderosa Dougl.) 

seedlings planted with the to gT eolo a pine, however, 

damage from radiation frost resulted in reduced height 

growth. 

IMPROVING MOUNTAIN LOGGING: PLANNING, TECHNIQUES, AND 

HARDWARE Proc. of the Joint I.U.F.R.O. and Sixth Paci- 

fic Northwest Skyline Symposium, May 8 -11, 1985, Van- 

couver, British Columbia. COST: $Can. 18.00 per copy. 

These Proceedings contain 45 papers that were presented 

by international logging researchers and Pacific North- 

west logging operators. The focus of the meeting was 

on the changing forest products industry and the chal- 

lenge to keep mountain harvesting cost efficient and 

productive. Papers include such topics as the use of 

modern technology in forest planning, logging on sensi- 

tive terrain, and new harvesting methods. This book 

would be of interest to logging engineers, supervisors 

of logging operations, and researchers involved with 

mountain harvesting. 

MODIFYING LODGEPOLE PINE STANDS TO CHANGE SUSCEPTIB- 

ILITY TO MOUNTAIN PINE BEETLE ATTACK by R. H. Waring 

and G. B. Pitman. 1985. Ecology 66: 889 -897. The 

premise that mature lodgepole pine forests are suscepti- 

ble to mountain pine beetle attack when physiologically 
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stressed was supported experimentally by manipulating 
the canopy density and availability of nitrogen in a 

120 -yr -old forest exposed to a high population of beet- 
les. Where canopy density was reduced, either by thin- 
ning or insects, surviving trees significantly in- 
creased their resistance to attack over a 3 -yr period. 
Increased resistance was reflected by changes in wood 
production per unit of leaf area (tree growth 
efficiency). 

DOUGLAS -FIR SEEDLINGS: SOME FACTORS AFFECTING CHILLING 
REQUIREMENT, BUD ACTIVITY, AND NEW FOLIAGE PRODUCTION 
BY D. P. Lavender and S. G. Stafford. 1985. Can. J. 

For. Res. 15:309 -312. Potted 2- year -old Douglas -fir 
seedlings were exposed to a range of natural and arti- 
fical environments during the fall and winter prior to 
a 9 -week period in an environment designed to permit 
active shoot growth. Seedling response demonstrated 
(i) that exposure to a period of short (9 hr), mild 
(20 °C) days prepared seedlings for the beneficial 
effects of subsequent "chilling" (4.4 °C) temperatures, 
and (ii) that the physiology of dormancy of Douglas -fir 
seedlings may be adversely affected by environments 
that differ markedly form those prevailing in the 
Pacific Northwest during the fall. 

0 
GROWTH OF DOUGLAS -FIR FOLLOWING CONTROL OF SNOWBRUSH 
AND HERBACEOUS VEGETATION IN OREGON by T. D. Petersen 
and M. Newton. 1985. Down to Earth 41:21 -25. 
Control of snowbrush or snowbrush and associated forbs 
around similar 5 and 10- year -old Douglas -fir seedlings 
was compared with an untreated control. Control of 
snowbrush or snowbrush and forbs had a more pronouced 
effect on the subsequent growth of 5- year -old seedlings 
than on the 10- year -old seedlings. Control of all vege- 
tation with herbicides resulted in the best growth in 
this study. 

NATURAL AND ARTIFICAL REGENERATION OF WHITELEAF 
MANZANITA IN COMPETITION STUDIES by M. Newton and D. E. 

White. 1985. Forestry Research Laboratory Res. Note 
78, Oregon State University, Corvallis. At three sites 
in southwest Oregon, uniform stands of whiteleaf manza- 
nita were created for future studies on the effects of 
manzanita competition on Dougas -fir and ponderosa pine 
plantation. The sites were marked according to grids 1 

and nearby 2- year -old seedlings were lifted and trans- 
planted to fill in gaps in the natural stands. Some 
plots were treated with herbicide. After one year, 
survival of natural seedlings that were not transplanted 
was 98.0 and 95.3 percent on treated and untreated 
plots. Survival of transplanted seedlings was 66 and 
92 percent on treated and untreated plots. A uniform 
stocking of manzanita can be achieved by transplanting 
natural seedlings and controlling weeds with a minimum 
amount of herbicides. 

EARLY VEGETATION RECOVERY AND ELEMENT CYCLES ON A 

CLEAR -CUT WATERSHED IN WESTERN OREGON by H. L. Gholz, 
G. M. Hawk, A. Campbell, and K. Cromack, Jr. 1985. 
Can. J. For. Res. 15:400 -409. Aboveground biomass and 
leaf area, net primary production, and nutrient cycling 
through vegetation were studied for 3 years after 
clear -cutting (stems only) of a 10.24 ha watershed in 

the Oregon Cascade Mountains. No correlation was found 
between plant uptake and nutrient losses in streamflow. 
The amount of nutrients in flux through vegetation, 
atmosphere, and stream was small in comparison to the 

amount lost in the removal of tree stems. 
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