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The Southwest Oregon Forestry Intensified Research Pro- 
gram (FIR) is a cooperative effort between the College of 
Forestry at Oregon State University and the Pacific North- 
west Research Station of the USDA Forest Service. The 
FIR Program assists foresters and other resource manage- 
ment specialists in solving complex biological and manage- 
ment problems endemic to southwest Oregon. FIR special- 
ists organize, coordinate, 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 com- 
munity and county governments to find practical solutions 
to important forest management problems. 

The `FIR REPORT' is one of the principal methods of re- 
porting recent technological advances and research results 
pertinent to southwest Oregon, and alerts area natural re- 
source managers to upcoming continuing education oppor- 
tvanities. Comments and suggestions concerning the content 

`FIR REPORT' are welcome and encouraged. This 
wsletter is prepared twice a year and is mailed free on 

quest by contacting us at this address: FIR REPORT, 
301 Maple Grove Drive, Medford, OR 97501. 
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tended abstracts. Results and conclusions presented herein 
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are interested in learning more about a study are encouraged 
to contact the principal investigator or wait for formal publi- 
cation of more complete results. 
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FIFTH -YEAR SEEDLING HEIGHTS 
FOR THE REGENERATION 
POTENTIAL STUDY 

Seedling survival 5 years after planting is a commonly ac- 
cepted means of judging reforestation success. Yet survival 

can mean little if seedlings are not growing. To gain esti- 
mates of how large seedlings could become, 5th -year 
height data were analyzed for Douglas -fir and ponderosa 
pine on 12 Regeneration Potential Study sites. 

This study looks at the reforestation potential after harvest 
of lands within the BLM Medford District that were per- 
ceived to be difficult to reforest. The potential for artificial 
reforestation is being assessed by measuring the survival 
and growth of Douglas-fir 1 -0 plugs and 2 -0 bareroot seed- 
lings planted on sites that represent the range of environ- 
mental conditions encountered on these lands. Ponderosa 
pine was also planted on sites below 2700 feet in elevation; 
sugar pine was planted on 3 sites and plug -1 Douglas -fir 
was planted on 1 site. 

Table 1. Mean 5th -year height (cm) by site and stocktype 
with (standard deviation) below in parentheses. 

DF 1 -0 DF 2 -0 DF Pl PP 1 -0 PP 2 -0 

Site Plug BR + 1 Plug BR 

Dutch 58.7 67.3 
Herman I (1.86) (3.26) 

Hog 73.0 86.6 
Remains (6.10) (7.56) 

Julie 107.8 129.0 
Creek (1.51) (12.78) 

Negro 85.2 99.2 89.1 
Ben (4.28) (13.81) (10.80) 

Oregon 98.5 
Belle (4.65) 

Peggler 76.8 85.8 
Butte (13.24) (4.96) 

Rock 75.8 80.8 80.4 
Creek (12.30) (15.84) (13.12) 

Salt 91.1 113.3 120.6 
Creek (5.33) (9.08) (11.20) 

Stevens 112.1 115.2 127.7 90.0 
Creek (18.29) (18.35) (8.38) (6.90) 

Texter 90.6 104.7 85.5 90.3 
Gulch (1.66) (12.28) (12.47) (2.89) 

Tin Pan 145.8 164.4 111.6 129.9 
Peak (4.54) (5.65) (5.29) (11.06) 

Walker 138.2 138.3 
Return (9.08) (5.18) 

Mean 
stocktype 
heights for 95.9 107.7 127.7 91.3 109.8 
all sites (27.45) (28.38) ( ) (11.95) (18.52) 
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Sites were clearcut harvested and most were broadcast 
burned. After planting, competing vegetation was con- 
trolled by paper- mulching, and clipping and grubbing with 
hand and power tools so that seedling survival and growth 
would reflect the reforestation potential of the site. 
Douglas -fir seedlings were protected from browsing by 
plastic mesh tubes. 

Over all sites and stocktypes, average seedling height ex- 
ceeded 1 meter (40 inches) after 5 growing seasons with 
greater variation among sites than among stocktypes (Table 
1). As an example of the variability among sites, Julie 
Creek (JC) receives about 80 inches of precipitation per 
year and Tin Pan Peak (TPP) receives less than 30 inches, 
yet seedlings at TPP were taller, demonstrating that dry site 
conditions do not preclude good juvenile growth. During 
the drought of the past 2 years, however, several Douglas - 
fir that appeared to be established have died at TPP. Future 
mortality of Douglas -fir is expected to be greater at TPP 
because it is closer to the ecological limit of this species. 
This suggests that the potential for long -term stand growth 
of Douglas-fir is probably less on this site as compared to 
the more mesic JC site. 

Dutch Herman I is the site with the smallest seedlings. It is 
also the highest elevation site in the study, is north- facing, 
has very rocky, serpentine- influenced soil, and receives 50 
to 60 inches of annual precipitation. Even though survival 
was good (greater than 88 percent), 5th -year height was 
well below that of all other sites. The colder environment 
and rocky, serpentine- influenced soil appear to more ad- 
versely affect growth than does the environment at the more 
xeric, lower elevation sites. 

Simple correlation coefficients indicated that no significant 
relationships exist between 5th -year height and initial seed- 
ling height or volume, nor with site characteristics such as 
dry season or annual precipitation, soil rock content or bulk 
density. These results indicate that 5th -year height is diffi- 
cult to predict by a single factor. The influence of compet- 
ing vegetation may also be part of a more complex relation- 
ship between these factors and seedling size. 

Fifth -year survival and growth data will be available for an 
additional 15 Regeneration Potential sites after the 1989 
growing season. This additional information will provide a 
better picture of seedling performance across a broader ar- 
ray of environmental conditions. 

For background material on this study, see FIR Reports 
3(3):4, 4(1):1, 4(4):4, 5(2):6 -7, 5(4):4, 6(4):4, 8(4):2 -3, 
9(2):2, 10(1):3 -4, and 10(4):6 -7. 
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ASSESSING SEEDLING RECOVERY 
FOUR YEARS AFTER OVERSTORY 
REMOVAL 

Four years after overstory removal, nearly 90 percent of 
damaged Douglas -fir seedlings initially taller than 30 cm 

have survived. Most mortality was the result of trees being 

pushed or pinned to the ground. Small stem wounds and 
broken terminal leaders are practically undetectable after 4 

years. 

This study was initiated in 1984 to monitor Douglas -fir re- 

generation after overstory removal. Fifteen transects were 

established in 1984 and four in 1985 on six sites where the 

shelterwood overstory . had been removed. A total of 730 
Douglas -fir seedlings were selected for observation and 
classified by height at the time of overstory removal and the 

type of damage they received. Seedlings with no apparent 
damage were classified as undamaged. This article corn- 

pares percent mortality of all damaged seedlings with those 
classified as undamaged for the first four years after over- 
story removal (1984 and 1985 transects combined). 

Annual and cumulative percent mortality for damaged and 
undamaged seedlings within each height class was calcu- 
lated (Figure 1). Damaged Douglas-fir seedlings shorter 

1ST YEAR 
2ND YEAR 

D 3RD YEAR 
O 4TH YEAR 

UD UD UD UD UD 
>61-91 >91-122>122-152>152-306 >306 

Figure 1. Mortality of undamaged (U) and damaged (D) trees on 
transects for the first 4 years after overstory removal. Numbers 
above bars represent initial numbers of seedlings in each category. 
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than 30 cm when the overstory was removed suffered 42 
percent mortality after 4 years, with nearly 30 percent oc- 
curring in the first year. Damaged seedlings that were be- 
tween 30 cm and 60 cm tall suffered 18 percent mortality, 
with 8 percent occurring in the first year. Taller, damaged 
reproduction suffered between 5 and 12 percent mortality 
over 4 years. 

After 4 years, undamaged seedlings up to 30 cm tall suf- 
fered almost 40 percent mortality as well, with 11 percent 
occurring in the first year and 22 percent in the second year. 
Undamaged seedlings between 30 cm and 60 cm tall had a 
mortality rate of 14 percent after 4 years all of which oc- 
curred in the second and third years. The larger, undam- 
aged seedlings suffered no mortality throughout the first 4 
years. 

These results support our preliminary hypothesis that very 
small seedlings have a high mortality rate after overstory 
removal and do not recover well if they are damaged. Lack 
of adequate establishment, susceptibility to hot, dry sum- 
mers, and competing vegetation may have contributed to 
the continued death of small, apparently undamaged seed- 
lings. Invisible, internal damage or below -ground damage 
may also have contributed to the continued mortality of 
these small seedlings. 

A comparison of photos showing initial damage with photos 
taken this spring indicates that surviving trees have under- 
gone substantial healing. Broken terminal leaders were vir- 
tually undetectable as were small stem wounds. Most trees 
that survived being pushed over or pinned to the ground 
have since returned to a nearly vertical position as slash has 
broken down and moved off the trees. 

Nearly 90 percent of damaged Douglas-fir seedlings taller 
than 30 cm at the time of overstory removal have survived 
after 4 years. Fifth -year survival results for all transects, 
except two that were lost to fire in 1988, will be available 
after the 1989 growing season. We are presently complet- 
ing our crop tree status evaluation of those surviving trees 
located on 5- year -old transects. 

For background material on this study, see FIR Reports 
5(4):6 -7, 6(2):2 -3, 6(3):2, 8(1):2 -3, and 9(3):6 -7; see 
Douglas -fir Reforestation Systems in this issue for related 
information. 
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SURVIVAL HIGHER FOLLOWING 
PRESCRIBED BURNING 

Three years after planting, survival of Douglas -fir seedlings 
in burned plots at Skeleton Mountain is nearly twice that of 

seedlings planted on unburned plots. Burning has not af- 
fected growth or current total cover of competing vegeta- 
tion. 

In an earlier prescribed burning study, burning did not af- 
fect the survival of 2 -0 bareroot Douglas -fir planted at 
Spring -White following slashing of a brushfield dominated 
by tanoak, but burning reduced competition from sprouting 
brush and increased seedling growth (FIR Report 8(3):3 and 
10(3):3 -4). The site at Skeleton Mountain differs from 
Spring -White in that madrone and oceanspray are dominant 
competitors instead of tanoak, it faces southwest instead of 
northeast, the soils are derived from granodiorite instead of 
metasediments, and most madrone trees were felled and 
yarded from the site during harvest. The site was harvested 
in the summer of 1985 and burned and planted the follow- 
ing March thereby minimizing early competing vegetation. 

The site was operationally planted in late March 1986 with 
planters working back and forth through burned and un- 
burned plots. After the first year, survival was 67 percent 
in the burned plots and 44 percent in the unburned plots; 
differences in the amount of competing vegetation between 
treatments were small. Survival since the first year has 
declined more on unburned plots than on burned plots 
(Table 1). 

Table 1. Mean survival, height and diameter of 2 -0 bareroot 
Douglas -fir seedlings and mean cover of competing 
vegetation on burned and unburned plots at Skeleton 
Mountain 3 years after planting. 

Variables Burned Unburned 

Seedlings 
Survival, % 62.5 35.2 
Diameter, mm 11.9 11.7 
Height, mm 589.2 571.4 

Vegetation Cover. % 
Herbaceous 19.6 33.8 
Brush 21.8 13.6 
Total 42.2 48.4 

The low first -year survival across both treatments suggests 
that stock quality may have been less than optimum, but 
the effect of stock quality on survival within burned plots is 
not obvious. Reduced slash and forest floor material on 
burned plots improved access to planting spots and resulted 
in better planting quality. Indirect evidence of a difference 
in planting quality is that seedlings planted on the burned 
plots were 2.5 cm shorter immediately after planting than 
those planted on unburned plots. Because the seedlings 
came from the same nursery lot and were planted by the 
same crew, the difference in height suggests that seedlings 
were planted deeper, and most likely better, on burned plots. 
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Unlike Spring- White, burning has not significantly in- 
creased seedling growth, although the originally shorter 
seedlings on burned plots are now slightly larger than those 
on unburned plots (Table 1). Although burning did reduce 
the herbaceous cover on burned plots, brush cover is now 
higher than on unburned plots. Total cover on burned and 
unburned plots is similar after three years. The higher brush 
cover on burned plots resulted from the presence of more 
hardwood stumps than on the unburned plots. 

Compared to the 10 -month delay at Spring White, burned 
plots here contained no competing vegetation when planted 
one week after burning. A longer period between harvest- 
ing and planting in the unburned plots, such as occurred at 
Spring White, would have allowed more regrowth of com- 
petition and probably reduced seedling performance. The 
advantage gained from using fire to temporarily control 
vegetation could be lost if an area is not promptly planted 
after burning. 

The performance of seedlings planted on burned and un- 
burned sites may also be affected by stock or planting qual- 
ity. Poor planting may increase when planters who are used 
to planting burned sites switch to planting unburned sites. 
Achieving high planting quality on unburned sites requires 
more careful contract administration and probably modified 
contracts to deal with the increased slash and forest floor 
material that hinder access. 
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ROCK FRAGMENTS, AVAILABLE 
SOIL WATER, AND SEEDLING 
SURVIVAL 

The last issue of the FIR Report (10(4):5 -6) summarized the 
effect of rock fragments on the bulk density of fine earth 
(soil particles less than 2 mm). The data show that bulk 
density of rock fragments was relatively high and that with 
increasing coarse fragment content, fine earth bulk density 
decreased. Both factors affect soil water holding capacity 
and thus the amount of available soil water to seedlings. 
Rock fragments with a high bulk density contain little, if 
any, water to help sustain seedlings during long, hot sum- 
mers. Low density, fine earth soil lacks the mass and struc- 
ture necessary to store water because of numerous large 
macropores (the soil contains insufficient fine earth material 
to fill all the space between the rock fragments). 

We estimated site-specific available water capacity in each 
replication of the 39 Regeneration Potential Study sites 
from information on water availability in the fine earth and 
rock fragments of soil in southwest Oregon developed by 
Stuart Childs and others and from our measurements of 
rock fragment volume and bulk density, and fine earth bulk 

density. Rock fragments and bulk density were collected 
from a modal soil pit in each treatment replication repre- 
senting an area of 0.04 to 0.12 ha. The smaller areas were 
sampled when greater soil variability increased the number 
of modal pits per replication. Soil samples were collected 
to a depth of 60 cm, a depth most likely to affect initial 
seedling survival, but not the amount of water ultimately 
available to seedlings when they more fully occupy the site. 
Each soil was sieved to obtain the mass and size distribu- 
tions of rock fragments. Bulk density samples were taken 
to describe the mass and volume of fine earth and rock frag- 
ments. 

We have 117 estimates of available soil water and survival 
of Douglas -fir 2-0 bareroot seedlings over the 39 sites in the 
Regeneration Potential Study. Percentage survival is for 
individual replications of 50 seedlings 3 to 5 years after 
planting. Survival by replication is used in these analyses; 
the site averages have been reported earlier (FIR Report 
10(4):6 -7). 

Some estimates of available soil water are very low (less 
5 cm of water). These soils have a high volume of 

rock fragments and a low, fine earth bulk density. Although 
numerous replications had low available soil water, an obvi- 
ous relationship between water and seedling survival is not 
evident (Figure 1). Survival was at least 45 percent for 90 
percent of the replications and at least 70 percent for 80 
percent of the replications. 

High survival when available soil water is low challenges 
current assumptions suggesting that a minimum or thresh- 
old amount of available soil water is necessary before 
planted seedlings can survive. Past estimates of available 
soil water, however, lack site -specific measurements of rock 
fragment content and fine earth bulk density (necessary to 
estimate available soil water) which could produce an error 
in the estimate of available soil water in some soils. 

The actual soil in which seedlings were planted most likely 
differed from the soil collected to estimate available soil 
water. Soil at each planting location could have more or 
fewer rock fragments because of high spatial variability. 
Microsites with soil containing fewer rock fragments nor- 
mally exist and planters could be instructed to choose the 
better soil whenever possible. The selection of a modal soil, 
however, provides a measure of the most common soil ma- 
terial within each replication and a basis for making com- 
parisons among replications and sites. 

High survival, regardless of available soil water, is undoubt- 
edly attributable to control of competing vegetation. Using 
several methods, control of competing vegetation was most 
thorough during the first two years after planting. Numer- 
ous studies throughout the region have documented the de- 
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CENTIMETERS OF AVAILABLE SOIL WATER (0 -60cm) 

Figure 1. Survival of 3- to 5- year -old, 2 -0 bareroot Douglas -fir 
seedlings on Regeneration Potential Study sites versus the 
estimated available soil water to a depth of 60 cm. Survival is 
based on 50 seedlings in a replication. 

pletion of soil moisture by competing vegetation. Our data 
suggest that even very droughty soils contain enough water 
for seedling survival when weeds are adequately controlled. 

The relationship between survival and rock fragment vol- 
ume is also poor. Interestingly, the few replications with 
the lowest survival tend to occur on soil with the least rock 
fragments (Figure 2). Again, this observation appears in- 
congruent with common assumptions, but is compatible 
with the failure of seedling survival to be closely related to 
available soil water. Data indicate that sites containing rep- 
lications with survival less than 50 percent have several 
characteristics in common including: southerly exposures 
with 30 to 50 percent slopes; low to moderate elevations; 
soils low in organic matter with a thin A horizon and a 
clayey B horizon; and severe competition from grasses and 
forbs. These soils are more mature than the soils typically 
found on steeper slopes that contain greater amounts of rock 
fragments. 

Our records and field observations indicate that those repli- 
cations with the lowest survival generally failed to have 
competing vegetation adequately controlled or had seed- 
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COARSE FRAGMENT FRACTION (0 -15 cm) 

Figure 2. Survival of 3- to 5- year -old 2 -0 bareroot Douglas fir 
seedlings on Regeneration Potential Study sites versus the fraction 
of soil containing rock fragments. Spatial relationships between 
particles generally preclude fractions greater than 0.75 although 
higher estimates are possible when the soil is shallow. 

lings that were improperly planted. A field check of a few 
of these sites, and others with similar soils, indicates that 
the soils are difficult to plant despite being relatively free of 
rock fragments. The low organic matter content and higher 
clay content of these soils restrict penetration of a planting 
hoe even when soils are moist. Thus, it is often easy to 
shallow -plant seedlings or to cause `J -' or `L -' shaped root 
systems. The problem is compounded by severe competi- 
tion from grasses and forbs. 

Although more detailed analyses of the relationships be- 
tween survival and available water capacity or rock frag- 
ment volume remain to be done, it is apparent that sites 
with the highest survival and rock fragment content and 
lowest available water capacity are more likely to occur in 
areas with high dry- season precipitation (May 1 through 
September 30). On these sites, a low available water capac- 
ity may be partially offset by the deeper and more frequent 
penetration of dry- season precipitation into the soil. This 
would result in more efficient recharge of the soil profile 
near seedling roots. 
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This preliminary site -specific analysis indicates that survival 
of 2 -0 bareroot Douglas -fir seedlings is poorly related to 
available water capacity and rock fragment volume of the 
soil. This relationship is based on the reforestation potential 
of commercial forest land and does not represent a universal 
relationship between survival and soil rock fragments. For 
example, soils on southerly exposures with high rock frag- 
ment volumes in the Applegate Valley often are not com- 
mercial forest lands, while a similar slope and soil in the 
western Siskiyou Mountains could support a commercial for- 
est because of differences in climate. Only the latter sites 
could be characterized by this data set. 

Based on these preliminary results, reduction of the avail- 
able water capacity by rock fragments need not limit artifi- 
cial reforestation of commercial forest lands in southwestern 
Oregon if quality seedlings are carefully planted, vegetation 
is adequately controlled, and all the tasks are performed in a 
timely manner. Rock fragments may limit reforestation, 
however, if they severely reduce the plantability of the soil 
or the soil contains insufficient fine earth material to ade- 
quately surround the roots of newly planted seedlings. 

DM 

MOVEMENT OF RAVEL CHANGES 
OVER TIME 

Ravel, the downslope movement of soil, rock fragments, and 
organic debris, has been measured for 5 years as parts of the 
Rocky Ravel study of methods to protect seedlings from 
burial. Since harvesting, changes in ravel have been ob- 
served in both the harvest unit and the adjacent, uncut stands 
used as a control. 

Rocky Ravel is a steep, north- facing site in the western 
Siskiyou Mountains with slopes averaging 77 percent. At 
1100 m elevation, the site is generally covered by a winter 
snowpack for several months (December to April). The site 
was clearcut harvested in the spring of 1984. Because of 
long linear slopes, logs often remained in contact with the 
ground during yarding. The slash remaining after harvesting 
was not burned and cover of understory vegetation was only 
about 10 percent. The organic forest floor was discontinu- 
ous and the soil surface was covered with a partial to con- 
tinuous layer of rock fragments (scree). Ravel has been 
measured by catching the material sliding and rolling down - 
slope in 25 boxes buried in the slope; 19 boxes were in the 
harvested unit and 6 boxes in the surrounding uncut forest 
were used as a control. 

In an earlier summary (FIR Report 7(3):4 -5), ravel was re- 
ported to increase substantially during harvesting but imme- 
diately returned to near preharvest levels as soon as yarding 

was completed. Other research indicates that ravel would 
have increased again if the site had been broadcast burned. 
Visual inspection of the site following harvesting identified 
large accumulations of displaced soil and rock fragments, 
mostly the latter, trapped in slash. Burning the site would 
have freed much of this material. This mechanism most 
likely explains the substantial amounts of ravel released im- 
mediately after burning as reported by others. The longer - 
term effects of burning versus not burning on ravel, how- 
ever, is unknown. 

Since the site was harvested five years ago, ravel in the 
harvest unit is twice that in the adjacent uncut control (Fig- 
ure 1). Rock and soil movement is higher in the harvest 
unit while the movement of organic material is similar. Of 
the material moving in the harvest unit, 74 percent is rock 
fragments greater than 4.7 mm in diameter, 2 percent is 
rock fragments and soil less than 4.7 mm in diameter, and 
24 percent is organic material. 

The movement of rock fragments in the harvest unit is in- 
creasing with time and showing more annual cyclic vari- 
ability. The highest rates of movement occur in the late 
summer and fall while the lowest rates occur during the 
winter. Although snowcreep is quite evident on these steep 

Figure 1. Ravel measured in metal boxes buried in the soil and 
oriented with the slope contour to catch material moving 
downslope. Rate is the average mass of material collected per 1 m 
width of box per day. Ravel measurements are plotted as the date 
when boxes were emptied. 
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slopes, apparently it is a minor factor affecting the move- 
ment of material in unburned slash. 

The higher rates of movement in the summer probably re- 
flect the greater use of the area by deer which are excluded 
from the area in winter by deep snow. The deer have an 
extensive trail system through the unit and adjoining stands. 
Over time, the collapse and decay of slash reduced the im- 
pediment to deer moving across the site, and revegetation 
with palatable plants probably encouraged increased use of 
the area Ravel also increased markedly in the adjoining, 
uncut stands the first months after harvesting. In response 
to harvesting and the presence of slash on the unit, deer 
may have increased their use of this area. 

Harvesting may increase the future rate of ravel movement 
by more than twice the rate of the first 5 years. Future 
changes in the rates of movement will depend on long -term 
decomposition of unburned slash, the rate at which the site 
is reforested, changes in animal use in the area, and growth 
of vegetation. 

DM 

Fundamental FIR 
PREDICTING THE INFLUENCE OF 
TANOAK ON EARLY GROWTH OF 

-FIR 

During early stages of plantation development in southwest- 
ern Oregon, Douglas-fir seedlings typically encounter vig- 
orous competition from sprouting hardwood species. In the 
past, foresters had little information to forecast plantation 
development for different levels of hardwood competition. 
To fill this information gap, a series of Fundamental FIR 
studies were initiated in 1983 to study the effects of hard- 
wood competition on Douglas-fir growth. 

Among the products from this research, equations have been 
developed using estimates of percent tanoak cover present 
when a plantation is 3 -years old to predict mean growth 
trajectories for Douglas -fir saplings through 8 years of age. 
Plantation growth can be predicted using either current esti- 
mates of tanoak cover or estimates derived from pre- harvest 
stand data. In the latter approach, d.b.h. measurements of 
tanaok trees in the pre- harvest stand are used to predict their 
potential sprout recovery following harvest. 

Data are now being collected to verify and calibrate the 
predictive equations for a range of coastal and interior sites 

in southwestern Oregon. In the final stages, the equations 
will be programmed into software that will run on micro- 
computers. When completed in late 1989, forest managers 
will have a technique for ranking brushfields or pre- harvest 
stands of tanoak according to their potential to reduce 
growth of young Douglas -fir. 

Tim Harrington 
Department of Forest Science 

(503) 737 -2244 
John Tappeiner 

Department of Forest Resources Management 
(503) 737-4215 

OSU 

UPDATE ON DOUGLAS -FIR 
REFORESTATION SYSTEMS STUDY 

Five of the 11 replications (sites) of the Douglas -fir Refor- 
estation Systems Study have now had the overstories re- 
moved on the shelterwood treatments. Of these sites, 3 are 
south- facing and 2 are north -facing. The average overstory 
cover was about 20 percent based on computer analysis of 
photographs taken within the stands through a fisheye (hem- 
ispherical) lens. Photographs were taken at 24 points on 
each site. 

Mortality and damage to the planted seedlings in test plots 
were assessed soon after yarding. Mortality ranged from 6 
to 15 percent with an average of 10 percent. Damage, 
which varied from stem scarring and breakage to partial 
burial or bending by debris, ranged from 19 to 43 percent, 
averaging 33 percent. Three to 4 years after planting, aver- 
age seedling height at the time of logging was slightly less 
than 0.5 meter. We do not anticipate much additional mor- 
tality from damage, but reduced growth is quite possible. 
The plots will be monitored for 5 years after overstory re- 
moval to determine any specific effects on growth and sur- 
vival. 

After overstory removal, seedling survival 4 years after 
planting was 58 and 62 percent in clearcuts and shelter - 
woods respectively. Seedlings were not protected with 
vexar or shade cards. Seedling survival on burned areas 
was 64 percent compared with 57 percent survival on areas 
that were not burned. Plug seedlings had lower survival (55 
percent) than transplants or 2-0 bareroot seedlings (61 to 64 
percent respectively). ` There has been moderate vegetation 
management on the plots since planting. 

For background material on this study, see FIR Reports 
4(2):7, 5(4):9, 6(2):4, and 7(2):4; see Seedling Recovery 
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After Overstory Removal in this issue for related informa- 
tion. 

Pete Owston 
PNW Forestry Sciences Laboratory 

Corvallis, Oregon 
(503) 757 -4343 

Continuing 
Education 

GIS TECHNOLOGY IN LAND AND 
RESOURCE MANAGEMENT 
August 21 -25, 1989. Corvallis, Oregon. Advanced Topics 
in Computer -Assisted Map Analysis with Geographic Infor- 
mation Systems (GIS). This short course offers advanced 
study into analytic and modeling capabilities of GIS for 
specialists who have completed an introductory course in 
GIS. A basic understanding of statistical concepts and gen- 
eral familiarity with computers is recommended. 

September 14 -15, 1989. Introductory GIS session. Di- 
rected toward planners and resource managers who have 
had minimal exposure to GIS, but who anticipate using the 
technology or interacting with GIS specialists. Basic fa- 
miliarity with office computers is recommended. For both 
sessions, CONTACT: Conference Assistant, College of For- 
estry, Oregon State University, Peavy Hall, Room 202, 
Corvallis, OR 97331 -5707 or phone (503) 737 -2329 or 
737 -2004. 

WILDLIFE DIVERSITY AND 
LANDSCAPE PATTERNS IN 
NORTHWEST COASTAL FORESTS 
September 14 -15, 1989. Newport, Oregon. The Coastal 
Oregon Productivity Enhancement (COPE) program is 
sponsoring this workshop designed to facilitate discussions 
among managers and scientists on the trade -offs of various 
approaches for maintaining wildlife diversity in managed 
forests. Three specific objectives are to: 

Examine present knowledge on wildlife and forest . 
patterns in the Pacific Northwest; 

Review current wildlife /timber management ap- 
proaches in different northwest landscapes; and 

Assess trade -offs of alternate cutting patterns for 
wildlife and other resources. 

CONTACT: Marcy Berg, COPE Program, Hatfield Marine 
Science Center, Newport, OR 97365 or phone (503) 867- 
3011. 

1989 SOCIETY OF AMERICAN 
FORESTERS NATIONAL 
CONVENTION 

September 24 -27, 1989. Spokane, Washington. This 
year's theme is "Forestry on the Frontier." Details are in- 
cluded in the June, 1989 issue of the Journal of Forestry. 
For answers to questions about the convention, phone (301) 
897 -8720. 

FOREST MANAGEMENT IN 
ENVIRONMENTALLY SENSITIVE 
AREAS 
October 25 -26, 1989. Medford, Oregon. This conference 
will bring together natural resource managers from all disci- 
plines to discuss general management philosophy and broad 
technical questions about aerial harvesting methods and 
other uses of aerial systems in environmentally sensitive 
areas. It will help provide an understanding of the capabili- 
ties and limitations of aerial systems for managing timber in 
places such as travel corridors, recreational areas, aesthetic 
viewsheds, and areas with unstable soil and slopes and for 
acheiving uneven -aged management goals. CONTACT: 
Conference Assistant, College of Forestry, Oregon State 
University, Peavy Hall, Room 202, Corvallis, OR 97331- 
5707 or phone (503) 737 -2329 or 737 -2004. 

WESTERN FORESTRY AND 
CONSERVATION ASSOCIATION 
CONVENTION 

December 4 -6, 1989. Sacramento, California. This year's 
theme is "Forestry and the World Around It." For more 
information, CONTACT: Richard Zabel (503) 226 -4562. 

SWO- ORGANON: A FOREST 
GROWTH AND YIELD MODEL FOR 
SOUTHWEST OREGON 
December 14 -15, 1989. Corvallis, Oregon. Advanced 
workshop for people with knowledge of the basic use of 
ORGANON. 

December 19 -21, 1989. Corvallis, Oregon. The first day 
of the workshop (19th) will cover the basics of ORGANON. 
The second and third days (20th and 21st) will cover ad- 
vanced use of ORGANON. For all sessions, CONTACT: 
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Conference Assistant, College of Forestry, Oregon State 
University, Peavy Hall, Room 202, Corvallis, OR 97331- 
5707 or phone (503) 737 -2329 or 737 -2004. 

Of Interest 
WIDE OR NORMAL TIRES FOR 
RUBBER -TIRED SKIDDERS? 
Over the past few years, there has been increasing interest 
in using tires that are wider than normal on rubber -tired 
skidders as a means of reducing logging impacts on soils, 
improving machine productivity, and improving equipment 
stability and safety. Research by the Forest Engineering 
Research Institute of Canada in eastern Quebec recorded 
productivity gains of up to 61 percent and fuel savings of 41 
percent with extra -wide tires in muskeg swamps. A 16 
percent increase in travel speed with an associated 18 per- 
cent reduction in fuel use was also observed on slopes up to 
23 percent on wet clay -loam soils. Fuel savings is primarily 
a function of reduced wheel slippage with wider tires. 

In other reported literature, productivity of wide tire skid - 
ders was measured over a range of sites on Vancouver Is- 
land, and distinct side -slope and climbing ability advantages 
on slopes up to 34 percent were noted. Miles and Froehlich 
at OSU reported that significant soil compaction was still 
found when using wide tires, but that soil displacement was 
less (FIR Report Vol. 6, No. 4). In their study, however, 
the skidder with wide tires was able to operate on very wet 
soils that would have been difficult for a conventionally- 
equipped machine without extensive slipping, rutting, and 
compaction. 

A recent study by the Logging Industry Research Associa- 
tion (LIRA) of New Zealand presents some interesting re- 
sults that add to this picture. A 100 -hp John Deere skidder 
equipped with standard 23- inch -wide tires was compared 
with the same machine using 43- inch -wide Firestone F23 
tires. The machine with both types of tires was tested using 
the same equipment operator in a range of soil types and 
terrain conditions throughout North Island New Zealand 
forests over a ten -month period. Some of their conclusions 
are 

1. The wider, heavy -duty axles necessary for using wide 
tires made the skidder more stable than other skidders 
of the same size. Machines operated on side - slopes of 
up to 42 percent with relative ease. Slopes up to 60 
percent were traversed with wide tires. 

2. Crushed brush, exposed tree roots, and logging slash 
on slopes hindered the performance of wide tires. The 
standard tires could penetrate through such debris 
and gain better traction. 

3. Skidtrail width influenced travel speeds with wide 
tires. Where obstacles such as high stumps or cull logs 
were present, the operator was forced to slow down to 
negotiate around the obstacle thus reducing the risk of 
tire damage and improving ride comfort. Standard 
width tires could often fit between such obstacles with- 
out slowing down. 

4. _ A range of tire pressures from 25 to 8 psi were tried in 

the wide tires. The optimum pressure for most condi- 
tions was found to be 12 psi. Below this pressure, the 
tires deformed excessively under load and debris be- 
came caught between the tire and wheel rim. 

5. After 590 hours of use, there was 10 percent surface 
wear on the wide tires which is normal for these oper- 
ating conditions and duration of use. 

6. Weather conditions were exceptionally dry throughout 
the project. This meant that the advantages of using 
wide tires on soft, wet ground could not be observed in 

this study. Ground disturbance on landings and 
skidtrails appeared to be less with the wide tires. (No 
data to support this observation was contained in the 
LIRA Report.) 

7. Because wide tires increased overall machine width, 
they were unsuitable for any thinning application. 

JM 
Department of Forest Engineering 

OSU (503) 737 -2530 

DOOM AND GLOOM OR 
OPPORTUNITY 
Video tape by Con Schallau. 1988. In this video, Con 
Schallau (economist with the PNW Station in Corvallis), 
looks at the impact of forestry on the Oregon economy. The 

tape can be purchased from the Society of American Forest- 
ers, 4033 S.W. Canyon Rd., Portland, OR 97221, CON- 
TACT Lori Rasor, or phone (503) 224 -8046. It can also be 

borrowed from local SAF chapters in Oregon. 

ADVANCES IN REFORESTATION AND 
FOREST MANAGEMENT IN 
SOUTHWEST OREGON: THE FIR 
STORY 
Slide -tape by J.D. Walstad, S.D. Tesch, and J.C. Hino. 

1989. This 23- minute slide -tape documents how FIR was 

able to apply science to the solution of management prob- 
lems and bring about a direct and positive impact on the 

local economy of Southwest Oregon. The slide -tape (FMC. 
945 S -T) can be purchased or rented from: Forestry Media 
Center, Oregon State University, Peavy Hall, Rm. 248, 
Corvallis, OR 97331 -5702 or phone (503) 737 -4702. 
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Recent 
Publications 

Copies of the following publications are available from the 
source noted in parentheses at the end of each abstract. 
Addresses for sources are listed below: 

(OSU) - Forestry Business Office 
College of Forestry 
Oregon State University 
Corvallis, OR 97331 

(PNW) - Pacific Northwest Research Station 
Forestry Sciences Laboratory 
P.O. Box 3890 
Portland, OR 97331 

(PSW) - Pacific Southwest Forest and Range 
Experiment Station 
P.O. Box 245 
Berkeley, CA 94701 

(RM) - Rocky Mountain Forest and Range 
Experiment Station 
240 W. Prospect Rd. 
Fort Collins, CO 80526 

INFILTRATION. WATER REPELLENCY. AND SOIL 
MOISTURE CONTENT AFTER BROADCAST BURN- 
ING A FOREST SITE IN SOUTHWEST OREGON by 
D.H. McNabb, F. Gaweda, and H.A. Froehlich. 1989. Jour- 
nal of Soil and Water Conservation 44(1):87 -90. Water 
repellency, infiltration rate of the surface soil, and soil 
moisture content were compared between burned and un- 
burned plots in a harvested site in the Mixed- Evergreen 
Forest Zone of southwest Oregon. During the first summer, 
the moisture content of soil in the burned plots remained 
higher than in the unburned plots. (OSU) 

EARLY DEVELOPMENT OF THREE DOUGLAS -FIR 
STOCKTYPES ON A DROUGHTY SKELETAL SOIL by 
S.D. Hobbs, M.S. Crawford, and B.A. Yelczyn. 1989. 
Western Journal of Applied Forestry 4:21 -24. A study of 
the early development of three Douglas-fir stocktypes on a 
droughty skeletal soil shows that significant morphological 
differences among stocktypes at planting abate over a 5- 
year period and that stocktype designation alone may not be 
adequate to predict field performance. (OSU) 

VOLUME GROWTH AND RESPONSE TO THINNING 
AND FERTILIZING OF DOUGLAS -FIR STANDS IN 
SOUTHWESTERN OREGON by R.E. Miller, G.W. Clen- 
denen, and D. Bruce. 1988. USDA For. Serv. Gen. Tech. 

Rep. PNW -GTR -221, Pacific Northwest Research Station, 
Portland, OR. Summarizes thinning and fertilizing trials in 
southwest Oregon and northern California. Nitrogen fertili- 
zation increases wood production in about 70 percent of 
unthinned and thinned Douglas -fir forests in this subregion. 
Gains in gross growth in a 10 -year period after fertilization 
of 20 -year old, site 85 stands with 200 pounds of nitrogen 
per acre were estimated as 800 and 650 cubic feet per acre, 
for unthinned and thinned stands respectively. (PNW) 

UNUSUAL DECLINE OF TANOAK SPROUTS by P.M. 
McDonald, D.R. Vogler, and D. Mayhew. 1988. USDA 
For. Serv. Res. Note PSW -398, Pacific Southwest Forest 
and Range Experiment Station, Berkeley, CA. Abnormal 
and normal sprout clumps of tanoak (Lithocarpus densiflo- 
rus [Hook. & Am.] Rehd.) in northern California were ex- 
amined for virus and disease organisms that might be used 
for biological control of this often weedy species. No 
pathogens or viruses were found that could account for the 
abnormal development. Decline could be from physiologi- 
cal events, unidentified pathogens or viruses, or lack of ge- 
netic exchange as a consequence of successive vegetative 
propagation. (PSW) 

INTERPRETING THE EFFECTS OF BROADCAST 
BURNING ON FOREST PRODUCTIVITY by D.H. 
McNabb. 1988. p.89 -103 in DJ. Lousier and G.W. Still 
(eds.). Degradation of Forested Lands - Forest Soils at Risk, 
Proc., Tenth British Columbia Soil Sci. Workshop, Feb. 20- 
21, 1986. British Columbia Ministry of Forests and Lands, 
Land Management Report 56, Victoria, B.C. Effects of 
prescribed fire on site nutrients are discussed and several 
scenarios are presented on the relationship of fire- related 
changes in the operational environment to forest productiv- 
ity. (OSU) 

EOUATIONS FOR ESTIMATING ABOVEGROUND 
COMPONENTS OF YOUNG DOUGLAS -FIR AND RED 
ALDER IN A COASTAL OREGON PLANTATION by 
O.T. Helgerson, K. Cromack, S. Stafford, R.E. Miller, and 
R. Slagle. 1988. Canadian Journal of Forest Research 
18:1082 -1085. Localized log -log regression equations were 
developed for young red alder and Douglas -fir to predict 
branch and leaf dry weights from branch diameters, and 
bole volumes and weights and tree heights from stump and 
breast- height diameters. (OSU) 

FOREST RESIDUES: RESEARCH ON AN OLD PROB- 
LEM: (ll BETTER UTILIZATION. (2) PRESCRIBED 
FIRE AND SMOKE MANAGEMENT. AND (3) FOREST 
BIOMASS FOR ENERGY AND FIBER by R.O. Woodfin, 
Jr., coord. 1988. USDA For. Serv., Pacific Northwest Re- 
search Station, Portland, OR. Key research areas and sig- 
nificant results from forest residues research in the Pacific 
Northwest and Alaska are summarized in a series of inserts 
in a folder. The inserts briefly describe research on harvest- 
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ing residues, wood energy, utilization, prescribed burning, 
and emission reduction. (PNW) 

SPECIES COMPOSITION AND DIVERSITY DURING 
SECONDARY SUCCESSION OF CONIFEROUS FOR- 
ESTS IN THE WESTERN CASCADE MOUNTAINS OF 
OREGON by P. Schoonmaker and A. McKee. 1988. For- 
est Science 34:960 -979. Species diversity and community 
composition were studied at 23 sites on similar western 
hemlock/Douglas -fir forest habitats; some consisted of un- 
disturbed old -growth stands, and others of stands at 2, 5, 10, 
15, 20, 30, and 40 years after clearcutting, broadcast burn- 
ing, and planting with Douglas -fir. Heterogeneity and spe- 
cies richness increased slightly and peaked at 15 and 20 
years, respectively, after disturbance; these measures then . 

declined to low values at 40 years. (OSU) 

NURSERY PRACTICES. SEEDLING SIZES. AND FIELD 
PERFORMANCE by W.I. Stein. 1988. T.D. Landis, tech. 
coord. Proceedings, combined meeting of the Western For- 
est Nursery Associations, August 8 -11, 1988, Vernon, B.C. 
USDA For. Serv. Gen. Tech. Rep. RM -167, Rocky Moun- 
tain Forest and Range Experiment Station, Ft. Collins, CO. 
Highlights are presented from a large cooperative study to 
determine the combined effects of nursery cultural practices 
on the initial size and subsequent field performance of 2 +0 
Douglas -fir seedlings. The study involved seven sources of 
stock produced in three different nurseries and field plant- 
ings made over 3 years on 28 sites in southwestern Oregon. 
Seedbed density had more effect on the size of seedlings 
produced and on subsequent 4 -year field survival and 
growth than did variations in irrigation frequency or under- 
cutting and wrenching. (RM) 

MOUNTAIN LOGGING NEAR STREAMS: OPPORTU- 
NITIES AND CHALLENGES, by P.W. Adams, R.L. Bes- 
chta, and H.A. Froehlich. 1988. p. 153 -162 in Proceedings, 
International Mountain Logging and Pacific Northwest Sky- 
line symposium. College of Forestry, Oregon State Univer- 
sity. This paper reviews the unique functions and benefits 
of riparian areas and the related challenges and opportuni- 
ties in logging near streams. The latter include habitat im- 

provement, integrated resource and operations planning, 
site -specific practices, and evaluations of logging feasibility 
and environmental trade -offs. (OSU) 

LISE OF RYEGRASS SEEDING AS AN EMERGENCY 
REVEGETATION MEASURE IN CHAPARRAL ECO- 
SYSTEMS by S.C. Barro and S.G. Conard. 1987. USDA 
For. Serv. Gen. Tech. Rep. PSW -102, Pacific Southwest 
Forest and Range Experiment Station, Berkeley, CA. This 
literature review includes a history of seeding and current 
seeding practices, and examines the occurrence of acceler- 
ated erosion after fire, addresses meteorological and geo- 
graphic constraints that influence establishment of seeded 
ryegrass and . native plants, summarizes the information 
available on the influence of ryegrass on the chaparral sys- 

tem, and gives recommendations for future research. (PSW) 
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