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The Southwest Oregon Forestry Intensified Research Program (FIR) is a cooperative effort between the College of
Forestry at Oregon State University and the Pacific Northwest Research Station of the USDA Forest Service. The
FIR Program assists foresters and other resource management specialists in solving complex biological and management problems endemic to southwest Oregon. FIR specialists organize, coordinate, and conduct educational programs
and research projects specifically tailored to meet the needs
of this area.

PLEASE RELEASE ME, LET ME GROW
Released trees respond well

Established in October 1978, the FIR Program is supported
intly 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 governments to find practical solutions
to important forest management problems.

LONG -TERM PRODUCTIVITY
Less nitrogen with broadcast burning
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CALIFORNIA WILDFIRES
Less damage to broadcast burned stands
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FOREST SOIL NITROGEN
Availability assessment alternatives
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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 education opportunities.
Comments and suggestions concerning the content of FIR
REPORT are welcome and encouraged. This newsletter is
prepared twice a year and is mailed free on request by contacting us at this address: FIR REPORT, 1301 Maple Grove
Drive, Medford, OR 97501.

CONTINUING EDUCATION
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OF INTEREST
New information sources on wildland fire
PC software helps vegetation management
prescriptions
New book on long -term forest productivity
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RECENT PUBLICATIONS
Transplant stress, vegetation management,
seedling quality and others.
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RECOVERY FROM OVERSTORY REMOVAL
Recovery rate is high after five years
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REGENERATION POTENTIAL STUDY
Survival good, but more variable on
droughty sites
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SEED ZONES AND SOIL TYPES
Soil types can guide seed transfer
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Adaptive FIR

west Oregon and northern California stands representing
site classes III, IV and V across a variety of aspects, elev
tions, precipitation ranges, and initial stand conditions (a
the time of release). The period of time between overstory
removal and sampling ranged from 5 to almost 35 years for
the entire sample. Sample tree heights ranged from 2.5 to
35 feet for white fir and from 2.5 feet to 55 feet for Douglas
fir. Average tree height for both species was approximately
10 feet. Sample trees were sectioned at 6 inch intervals and
stem analysis techniques were used to determine the age of
the trees at different heights. From this information, 5-year
periodic annual height growth increments were determined
for the time between overstory removal and sampling.
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Similar patterns of height growth were observed for
Douglas-fir and white fir after overstory removal across site
classes (Figure 1). In general, site V trees responded more
slowly than did site III and IV trees,. but still responded
well over the 20 years. The average post- harvest responses
within and across site classes for both species were greater
than pre -release levels. However, significant proportions of
trees from all site classes suffered early post-harvest reductions in height growth when compared to pre-release growth
(Figure 2). Relatively more trees suffered initial reductions
in height increment on poorer sites than on better sites.
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Because of space limitations, articles appear as extended
abstracts. Results and conclusions presented herein may be
based on preliminary data or analyses. Readers who are
interested in learning more about a study are encouraged to
contact the principal investigator or wait for formal publication of more complete results. For specifics on the FIR
Program, contact Steve Tesch, Adaptive FIR Project Leader.
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Figure 1. Douglas -fir and white fir height growth response by site
class after overstory removal.

Managing advance understory regeneration is frequently an
option for southwest Oregon forest managers. As a result,
this study was initiated to evaluate the height growth potential of advance regeneration following overstory removal, so
that management of existing seedlings could be compared
with reforestation practices relying on new natural or
planted seedlings.

We examined the variability in post- harvest height growth
using correlation analysis followed by regression analysis.
Correlation analysis showed that post- harvest height growth
was most positively associated with pre-harvest height
growth and site class and was less positively correlated wi
increasing amounts of overstory removed at the time of
release, whether expressed in terms of number of trees, ba-

Three hundred and fifty -nine Douglas -fir and three hundred
and forty -four white fir trees were sampled from 80 south-
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Table 1.
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regeneration and planted seedlings over twenty years.»
Douglas -fir SC Ill
Douglas-fir SC IV
Douglas-fir SC V
White fir SC Ill
White fir SC IV
White fir SCV
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u Assumptions made for plantations include: 1) harvest, prepare site, and
plant; in i year and 2) planted seedlings reach breast height in 5 years.
Therefore, height growth for planted seedlings should be Head as 14 -year
height growth on respective site curves. The final height of released trees
is assumed to be height at release plus growth over 20 years,
a Estimated. Hann/Scrivani site index based on McArdle total age of 20
years.
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Figure 2. Percent of sample trees by site class that grow below
pre- harvest height growth levels after overstory removal.

Given that understory advance regeneration does respond to
increased resources created by overstory removal, we developed preliminary guidelines for release (Figure 3). The
lines represent average pre-release height growth required
for 70 percent of our sample trees to average either 15 or 20
inches of annual height growth for 20 years after release.
The lines are regression lines fit through three observed
data points (the boxes on the figures). In general, the trends
indicate that more pre-release height growth is required to
achieve a given level of response as site quality declines;
however, the slope of the relationship is variable and quite
flat for 20 inches of white fir growth. This suggests that
either white fir responds well to release across site classes
given adequate pre-release height growth, or it may be an
artifact of our white fir sample.

Height growth was negatively associated with tree age. The
mean age of released trees in this study was about 24 years,
although some trees were as old as 50. The taller the tree
prior to release the better the tree responded to being released; however, the ability of a tall tree to release well also
depended upon crown characteristics.

ecause of the `reconstructive" nature of this study, we
have no information on crown characteristics at the time of
overstory removal. As a result, the idea that taller trees
release well must be tempered by the ability of the existing
crown to support release or the tree's ability to rapidly build
new crown.
Regression equations describing the growth of advance regeneration explained between 24 and 64 percent of the variability in post- release height growth. This suggests that
other variables, such as initial shrub or herbaceous competition in addition to initial crown size, strongly influence the
growth of advanced regeneration.

A potential user must be cautioned about the application of
these guidelines. First, because of the long period between
release and sampling, this study was unable to monitor either crown characteristics or levels of competition at the
time of release, or to follow mortality during the time from
release to sampling. Other published studies indicate that
potential release trees should possess at least 30 percent live
crown and the more the better. Based on a companion FIR
study monitoring advance regeneration health after overstory removal, mortality may not be a major problem (see
the following article). Approximately 40 percent mortality
was observed in released planted and natural seedlings over
5 years, but most of it was concentrated in trees less than 2
feet tall. It is apparent that, with regard to advance regeneration, some level of mortality should be expected, especially among trees smaller than those we used in developing
the guidelines.

Since management of advance regeneration is an alternative
to traditional site preparation and planting practices, the two
strategies were compared with respect to future tree height
(Table 1). Growth rates for : planted Douglas-fir seedlings
were assumed to follow published site index curves, a liberal assumption for all trees in a stand. Released trees were
assumed to grow at rates observed between the time of release and the time of sampling. After 20 years, the released
trees averaged about 13 feet taller than their planted
counterparts. This suggests that the management of advanced regeneration may be a viable alternative, especially
if planted regeneration grows at less than site index rates.
e key to this analysis was the initial height advantage of
released trees over their planted counterparts at the time of
overstory removal.

Other considerations a forester may want to address include
the potential for brush competition and the spatial distribuLion and density of advance regeneration. Finally, our data
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trees were tagged for long-term monitoring. Regeneration
was classified by height at the time of overstory remov
and further categorized by the type of damage received, i
any. In 1987, two transects were destroyed by fire and were
excluded from our analysis. The following observations are
based on preliminary analysis of data collected in 1989.
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Post-harvest mortality of damaged and undamaged trees has
varied considerably by height class and year since overstory
removal (Figure 1). More than 40 percent of the damaged
and undamaged trees less than 1 foot tall died within 5
years. However, mortality dropped to less than 20 percent
for all trees greater than 1 foot tall, and none of the undamaged trees greater than 3 feet tall died. Most mortality of
damaged individuals greater than 2 feet tall occurred within
2 years of harvest.
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An initial assessment of crop tree status was made immediately after overstay removal. We classified the trees again
in 1989 to determine whether crop tree status changed, either positively or negatively, as a result of recovery from
logging injuries, new injuries from animals and moving debris on steep slopes, or mortality. When damaged and undamaged trees were combined by height class, nearly 70
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percent of the original sample trees were considered
crop trees in 1989 (Figure 2a). Because of the high mortality rate, only about 50 percent of the trees that were origi-

o

nally less than 1 foot tall were classified as crop trees. I
comparison, less than 20 percent of the taller trees w
classified as non -crop trees.
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The relatively high percentage of trees in 1989 with crop
status (70 percent overall) indicates that substantial numbers of trees improved their status; originally nearly two thirds of all trees had non -crop status (Figure 2b). Of those

Figure 3. The amount of pre-harvest height growth needed for
Douglas-fir (A) and white fir (B) to get either 15 or 20 inches
annual height growth after overstory removal for 20 years in 70
percent of the remaining trees.

tion and density of advance regeneration. Finally, our data
indicate that average annual response after release over 5
years is generally less than that over 10 years which, in
turn, is less than that over 20 years. This implies that a long
term perspective is important when evaluating response to
release of understory regeneration.
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1989 ASSESSMENT OF SEEDLING
RECOVERY FROM DAMAGE AFTER
OVERSTORY REMOVAL
An ongoing Adaptive FIR study is monitoring the health,
survival, and growth of Douglas -fir regeneration after overstory removal. Between 1984 and 1985, 19 transects on 7

ani

Figure 1. Percent mortality by year after overstory removal
by 1984 height class for undamaged (U) and damaged (D) trees.
Numbers above bars are initial number oftrees.

sites were established after shelterwood overstories were
removed (Table 1). Over 700 damaged and undamaged
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able 1. Site description for Douglas -fir Seedling Recovery Study

Number

of
Site transects

Slope
(%)

Aspect

1

1

50

W

2

5

25-50

N,NE,

Elevation

Precipitation (mm)
Dry
Annual season

1010

864

114

775

1041

135

850

860

120

S

4

3

60

N,NW,
S

4

1

60

W

1070

1270

160

5

2

65

SE

700

1270

160

6

4

40-50

SE,NW

3400

1397

178

Plant
association
Douglas -firponderosa pine
Douglas -firwhite fu/oceanspray;
Douglas-fir-depauperate
Douglas-fir-white fir/
ocean spray
Douglas -fir/
dwarf Oregon grape
Douglas-fir/poison oak Piper's Oregon grape
Douglas-fir-white fir/
ocean spray

r
g transect establishment, trees were assigned to damage categories based on the type of damage they received:
broken terminal leaders, broken stems, bole wounds, pushed
to ground, pinned to ground by debris, and lateral branches
missing. A tree's ability to recover from injury and attain
crop tree status in 1989 was influenced by both the number
and type of damage received. Nearly 50 percent received
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vigorous crown is important to recovery.
Trees with only one type of damage were sorted by 1984
height to see if a relationship existed between height and
recovery from various injuries (Figure 4). Except for pinned
trees, dead trees were typically less than 2 feet tall (Figure

Dead
Non-crop 1989
Crop 1989

109 124 106 93

100
90

Siskiyou

When crop trees were
sorted by damage category,
the smallest percentages of 1989 crop trees are associated
with those that had been pushed over, pinned to the ground
by debris, or had lateral branches missing (Figure 3). These
include trees that received only one type of damage; trees
with more than one type of damage were deleted. Though
not shown in the figure, trees with both a bole wound and
pushed or pinned to the ground recovered most poorly.
Trees in the "missing branches" category (Figure 3) died at
a higher rate than trees in other categories, indicating that a

non -crop trees, about 60 percent were judged to be crop
trees in 1989 and only about 20 percent remained non -crop
trees after mortality was taken into account. On the other
hand, only about 80 percent of the original crop trees were
still crop trees in 1989. This reflects probable impacts from
the environment, new damage, and perhaps injuries that
were "hidden" at the time of sampling.

Ili

Mountain
range

two or more types of damage (Figure 2c). Of these,
about 10 percent fewer attained crop tree status in
1989 than those that received only one type of
damage. Trees with more
than two types of damage
had approximately the same
proportion of crop trees as
did those with only two
types of damage. Nearly 65
percent of the trees that received more than two types
of damage still recovered
sufficiently within 5 years
to attain crop tree status.
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Figure 2. Status in 1989 as a percent of trees in each 1984 height class (A), 1984 crop tree status (B), and damage category (C). Numbers
above bars are initial number of trees.
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Figure 3. Crop tree status in 1989 as a percent of trees in each
1984 damage category excluding trees with multiple damages.
Numbers above bars are initial number of trees.
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4a). Some taller trees eventually died from being pushed
over and pinned. Trees that had non -crop tree status in
1989 were somewhat taller at the time they were damaged
(especially pushed over and pinned trees) than the trees that
either died or attained crop trees status (Figure 4b). These
taller trees generally had crowns large enough to assure
survival, even though they didn't attain crop tree status.
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We have taken only a very preliminary look at the height
growth response of these trees and will wait until final
measurements are completed for the remaining transects this
fall before conducting detailed analyses. We have not yet
found any statistically significant differences in 5 -year
height growth between damaged and undamaged trees having initial heights between 3 and 10 feet. The mean growth
for damaged trees was 2.6 feet and that for undamaged trees
was 3.4 feet. Mean height growth (damaged and undamaged) was 2.7 feet for trees having initial heights between 3
and 5 feet compared to a mean height growth of 3.3 feet for
trees between 5 and 10 feet tall. The effects on height
growth by damage category have not yet been analyzed.
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This study suggests that prompt recovery is possible from
some types of damage that appeared to be pretty nasty, especially for trees that were greater than 1 foot tall when the
overstory was removed (Figure 1 and Figure 4c). While our
transects are located on relatively poor sites, very general
trends suggest that the rate of recovery is probably related
to site quality, the amount of competition, and most certainly to crown vigor at the time of overstory removal.

cit
°,QO
°a6
*

4°

QJ

,ota

Figure 4. Percent of trees in 1989 that are dead (A), non -crop (8)
and crop (C) by damage category and by 1984 height class.
Numbers above bars are initial number of trees.
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For background information on this study, see FIR Reports
(4):6 -7, 6(2):2 -3, 6(3):2, 8(1):2-3, 9(3):6-7, and 11(1):3 -4.
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SEEDLING SURVIVAL, GROWTH AND
SITE CHARACTERISTICS
The FIR Regeneration Potential Study is addressing the potential for reforestation of lands within the Medford District
BLM that were perceived as being difficult to reforest by
planting Douglas-fir (1-0 plugs and 2-0 bareroots) and ponderosa pine seedlings. Sites were selected to represent the
range of environmental conditions encountered on these
lands.
A central objective of the study is to see whether seedling

survival and growth depends on site characteristics, particularly those associated with water supply and demand. As a
preliminary analysis, mean fifth-year seedling survival for
each of 24 sites was plotted against potential direct beam
insolation (May 1 -Sept. 30) and available water (May 1Sept 30 precipitation plus available soil water) (Figure

la,b).
Insolation was calculated from tables using the average
slope and aspect for each site. Available water was estimated from the dry season precipitation map for southwest
Oregon (OSU Extension Publication EM 8226) and from a
description of the soil series on the Medford District BLM.
A good relationship between survival and growth and these
variables would indicate that seedling performance could be
estimated from existing, easily accessible information.

Survival
Douglas -fir 2 -0 bareroots tended to have lower survival at
lower amounts of water and greater levels of solar radiation
(Figure la). The trend was less clear for 1 -0 plugs (Figure
lb). To simplify these three dimensional graphs, we plotted
survival (average, minimum, and maximum) against the ratio of insolation divided by available water. This ratio increases for sites with less water and greater insolation.
Here, mean survival of 2-0 bareroots appeared to be uniformly high on wetter sites with less solar radiation (Figure
2a). As the ratio increased, minimum survival dropped
most, while maximum and mean values dropped less. As
with the three dimensional plots, survival of the 1-0 plugs
varied more than the bareroots, showing high and low surival across the range of ratio values (Figure 2b). The
ponderosa pine graph (Figure 2c) was similar to that of the
2 -0 Douglas -fir
good survival at the low end of the ratio

Figure 1. Douglas-fir 2-0 bareroot (A) and 1 -0 plug (B) fifth -year
survival vs available water (inches May 1 -Sept. 30) and insolation
(gram- calorie x 104).

and declining survival as insolation increases and available
water decreases.
Causes of mortality included heat damage to Douglas-fir
plugs on one south- facing site, porcupine damage to ponderosa pine on two sites, and a lack of first-year weed control for pine and Douglas-fir on one south -facing site. All

-

7

A Douglas -fir 2-0 bareroot
100

conditions, with ponderosa pine seeming to survive somewhat better than Douglas -fir. A key element to surviv .
appears to be vegetation management. All test sites (except
the south -facing site where subsequent survival was very
low) were mulched or hoed soon after planting, and then
received mulching every 2 years or repeated annual hoeing.
Among Douglas -fir stocktypes, the 2-0 bareroot Douglas-fir
showed more consistent survival than the 1 -0 plugs. Survival of both species and both stocktypes dropped as conditions become hotter and drier.
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Douglas -fir 2 -0 bareroot seedlings ranked by mean fifth year heights tended to be tallest on south- facing sites, while
north -facing sites tended to have the shortest seedlings
(Table 1). The 1 -0 Douglas -fir plugs showed a similar pattern. An obvious hypothesis is that the greater seedling
growth is somehow associated with greater inputs of solar
radiation. It's possible that a warmer thermal regime (higher
soil temperatures, longer growing season) may benefit seedling growth when soil water is adequate. As conifer leaf
area increases, it's also possible that demand for water may
limit stand growth compared to a north- facing site. Other

0.88 0.93 1.00 1.08 1.12 1.20 1.30 1.40 1.50 1.62 1.76

100 -

90

Percent survival

8o
70
60
50
40
30
20

Table 1. Mean fifth-year heights for Douglas -fir 2-0 bareroot
seedlings in the Regeneration Potential Study, by height.
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100 -

C Ponderosa pine
ERE

Tin Pan Peak
Walker Return
Julie Creek
Chrome Umbrella
Stevens Creek
Salt Creek
Texter Gulch
Millcat
Negro Ben
Wolf Gap
Bandt Crossing
Limp Hog
Marial Ridge
Buckhorn #1
Hog Remains
Peggler Butte
West Left Fielder
Rock Creek
Pickett Again
Dutch Herman #2
Rocky Ravel
Burton Butte
Dutch Herman #1
Myrne Return
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Insolation /available H20

Figure 2. Maximum, mean, and minimum survival for Douglasfir
2-0 bareroot (A), 1 -0 plug (B), and ponderosa pine (C) seedlings
plotted against the ratio ofinsolationlavailable dry- season water.

of these causes of seedling death were preventable and only
heat damage to the plugs was directly related to solar radiation and soil characteristics.
Douglas -fir and ponderosa pine appear capable of achieving
good survival at 5 years after planting across a range of site
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The next phase of this study will address seedling survival
and growth in conjunction with more precise estimates of
insolation and soil water. These will be calculated for individual sites using computer -generated estimates of insolation (correcting for shading by trees and ridges) and estimates of soil water capacity based on soil rock content and
particle size analysis.

reasons for this pattern may include differences in deer
'browsing, soils, and elevation. The table clearly shows,
however, that juvenile seedling growth can be good on hotter, dryer sites.
Stocktype may have a slight effect on seedling height at 5
years. The midpoint height for Douglas-fir 2 -0 bareroots
appears to be about 90 cm, whereas the midpoint for the 1 -0
plugs appears to be about 70 cm to 80 cm (Figure 3a). The
midpoint for ponderosa pine 1 -0 plugs lies about the 80 cm
height class, whereas the 2 -0 bareroots show greater seedling heights (Figure 3b). The differences between pine
stocktypes could well be caused, however, by site differences because both stocktypes were not planted on all sites,
as was the case for Douglas-fir. It is worth noting that the
midpoint heights lie well below the greatest heights recorded for both species and stocktypes. This indicates that
the full potential of early height growth might not have
been expressed at some sites. This is supported by the fact
that the tallest fifth -year seedling heights were on one of the
Tin Pan Peak.
driest sites

For background 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, 10(4):6 -7, 11(1):2 -3, and 11(2):2-4.
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Fundamental FIR
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COMPARING SOIL TYPES AND SEED
ZONES AS SEED -TRANSFER
GUIDELINES
Seed transfer in southwest Oregon has been guided for
about 2 decades by a seed -zone map prepared by the Western Forest Tree Seed Council. Without having information
on genetic variation, the Council based its decisions on
characteristics of the local forests. The seed zones they
constructed were intended to reflect the natural patterns of
genetic variation associated with geography. Furthermore,
the Council assumed these patterns resulted from adaptation
to local conditions. The objective was to decrease risks of
maladaptation in seed transfers. The zones have served that
purpose very well by limiting the distance of transfers.
However, another question is whether the zones closely reflect local patterns of genetic variation. If they don't, risks
might be decreased even more by modifying zone boundaries.
`

00110 20130 40'150i 60

Ponderosa pine

In 1986, I reported results from a regression procedure used
to study geographic variation of Douglas -fir in southwest
Oregon. The procedure described the genetic variation associated with latitude, elevation, distance from the ocean,

and other physiographic factors. It explained the variation
adequately, but practical seed zones could not be easily or
inexpensively created from the information. Variation patterns were complex and a seed-zone map therefore could be
intricate, perhaps as complicated as a soils map. This and
other reasons suggested that geographic variation might be
strongly associated with soil types. If so, a soils map could
be easily developed into a seed -zone map. I recently completed a study testing this idea; the following results will be
of interest to forest managers and silviculturists.
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figure 3. Frequency of sites in each mean fifth -year height class

One practical message from the study was that seed transfers within soil types should be about as risk-free as those

for Douglas -fir 1 -0 plug and 2 -0 bareroot (A) and ponderosa pine
(B) seedlings.
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within present seed zones. In southwest Oregon, 27 soil
types classified about 45 to 60 percent of the genetic variation of Douglas-fir. In comparison, the 21 standard seed
zones (including elevation bands) in the region were about
equally effective. Within soil types and seed zones, however, there still existed genetic variation gradients that were
associated with latitude, elevation, and distance from the
ocean. These accounted for about 25 percent of the geographic variation of Douglas -fir within soil types and for a
slightly smaller percentage within seed zones. In other
words, the soil types and seed zones constructed in 1966
classified a large part, but not all, of the geographic genetic
variation.

term site productivity (LTSP). Although tree growth is
probably an accurate barometer of productivity, it is
always useful for assessing how current practices affect
LISP. The Silvicultural Strategies for Maintaining Longterm Site Productivity Study took an alternate approach by
comparing the nutrient status of soil and forest floor in
clearcuts with that of adjacent uncut forests.

noti

In southwest Oregon, as in most Pacific Northwest forests,
nitrogen (N) is the nutrient that most often limits tree
growth. Because most N in forest ecosystems is stored in
soil and forest floor, it is perhaps the most sensitive indica-

tor of negative impacts from harvesting and site preparation. We examined the N and carbon status of soil (0 -5 cm
and 5 -15 cm depths) and forest floor (litter and F layer)
from ten pairs of uncut forests and five- year-old clearcuts in
the Galice Ranger District of the Siskiyou National Forest.
Five of the clearcuts had been broadcast- burned (BB) and
the rest were hand -piled and burned (PB).

A second message was that risks associated with transferring seeds within present zones can be reduced by controlling direction of transfers within zones. Present seed zones
seem to be especially inadequate when accounting for genetic gradients running north or west. For example, within
zones, the farther north or west a parent's origin, the more
vigorous its progeny and the longer the progeny's growing
season. The similar gradient of increasing vigor from east
to west is stronger in the north than in the south. Also, the
higher the elevation of a parent's origin, the later the seedling progeny's vegetative period, i.e., late bud -burst and late
bud -set. Therefore, results suggested that risks can be reduced by limiting north -south transfers particularly in western and southern zones (270, 511, 502) and east-west transfers in northern zones (491, 492).

There was no consistent pattern of total N loss associated
with either of the burning treatments, but some clearcuts
had significantly smaller N stores than adjacent forests.
Generally, the amounts of N in litter and the F layer were
smaller in BB clearcuts than in either PB clearcuts or forests.

Our N measurements included an analysis of mineralizable
N (min N), an index of plant-available N that correlates
well with tree growth. On BB clearcuts, average min N in
0-5 cm soil was lower than in adjacent forests. This layer is
rich in N compared to soil at 5 -15 cm and is more prone to
losses from erosion and volatilization. The F layer was also
a significant source of min N, but it was virtually nonexistent on clearcuts regardless of burn treatment. We don't
know how decreased N availability would affect tree growth
on these sites, but studies of productivity at the H.J. Andrews Experimental Forest suggests the possibility of lower
growth efficiency in terms of stem volume per unit leaf
area.

..

The fact that genetic gradients occur within present zones
does not necessarily mean they are inadequate as seed -transfer guides. The risks suggested by the genetic gradients are
relative or potential risks. Rotation-length tests are necessary to determine the actual effects of transfer on growth,
survival, disease and insect resistance, and other factors important in developing healthy stands. The occurrence of
genetic trends within present seed zones does suggest, however, the possibility of constructing new zones that would
be more efficient than the older ones. By using new zones
with different configurations, any risks occurring from
transfers within present zones might be diminished.

There were also indications - that differences between
clearcut and forest total N (soil and forest floor) were influenced by topography, i.e., slope and aspect. This agrees
with many studies that have linked topographic factors with

`

Details of this study will soon be published in Forest Science.

forest productivity.
This study indicates that hand-pile- and-burn slash disposal
conserves more soil and forest floor N than broadcast burning. But we need more information to determine the longterm effect of these silvicultural practices. For instance,
will broadcast burning stimulate growth of N- fixing shrubs
more effectively than hand- pile-and -burn methods? This
could at least partially compensate for post- harvest N
losses. See FIR Report 9(3):8 -9 for background information about this study.

Robert K. Campbell
PNW Research Station -Corvallis
(503) 750-7290

SITE PRODUCTIVITY: THE VIEW
FROM BELOWGROUND
The concept of sustainable forestry has been formalized in
federal legislation since 1960, but there is still relatively
little information on how silvicultural practices affect long-

Jeffrey G. Borchers and David A. Perry
Department of Forest Science
OSU (503) 737 -2244

10

/

The most important finding related to uncut and partial -cut
stands was the dependence of fire damage on whether the
stand had been cut and, for partial -cut stands, on whether
some form of fuel treatment had been done. Uncut stands
suffered the least damage, followed by partial -cut stands
with fuel treatment; partial -cut stands with no treatment had
the most damage. Fuel treatment occurred on relatively few
stands and consisted of lop and scatter or unplanned (and
probably patchy) underburns. More intensive fuel treatments may have reduced damage further. Stands in which
ponderosa pine was the principal species tended to have
more fire damage .. than those dominated by Douglas -fir.
Aspect, slope, elevation, and crown diameter class were additional factors found to be significantly related to fire damage in uncut and partial -cut stands.

Current
Research

DAMAGE FROM 1987 WILDFIRES ON
THE HAYFORK RANGER DISTRICT,
SHASTA -TRINITY NATIONAL
FOREST
At the request of the Region 5 (USDA Forest Service) Fuels
Activity Review Team, we undertook a study to explore
relationships between: 1) degree of resource damage caused
by the 1987 fires in northern California and 2) prior management activities, fuelbed characteristics, and site/stand
factors that might be expected to influence fire behavior.

The study does not provide the basis for any direct comparison of degree of fire damage between plantations and uncut/
partial -cut stands.

Phil Weatherspoon and Carl Skinner
PSW Experiment Station
Redding, California
(916) 246 -5458 or 5096

The study focused on the Hayfork Ranger District, ShastaTrinity National Forest. Data collection and analysis were
split into two types of stands: 1) plantations and 2) uncut
and partial -cut stands. All productive forest land within the
major 1987 fires on the district-comprising 246 plantations (approximately 2500 acres) and 874 other stands (approximately 35,000 acres) -were included in the study. For
each of the two stand types, data were collected for a series
f independent variables that represented general location,
site and stand attributes, and management activities and resulting conditions. The principal dependent variable was a
4-level fire damage rating based on extent of damage to tree
crowns. Data were derived from existing records and interpretation of post-fire aerial photographs. Stepwise regression and discriminant analysis techniques were used to analyze the data.

NITROGEN AVAILABILITY
ASSESSMENT IN FOREST SOILS:
NEW APPROACHES TO AN AGE -OLD
PROBLEM
The availability of nitrogen (N) limits tree growth in many
forest stands in the Pacific Northwest (PNW) and numerous
methods are available for estimating N availability. N
availability is a widely used measure in predicting stand
response to fertilization. But measurements of N availability do not always accurately predict tree response. Understanding the concept of N availability and how N moves
through forest ecosystems illustrates the problems involved
in predicting tree response to N. Soil N availability represents the rate at which N is converted from unavailable to
available forms within the rooting zone (N supply rate),
providing an index to the extent to which plant production
is constrained by a limited supply of available N (N limitation). In agroecosystems, N supply rate and N limitations
in the crop are often closely linked. In forest ecosystems,
however, variation in species composition, stand age, and
soil moisture may uncouple low N supply from N limitation. In addition, the non -uniform rooting distribution of
trees and the presence of forest floors add spatial complexities to forest N cycles making N availability more difficult
to estimate in forests than in agroecosystems.

Of those factors significantly related to degree of fire damage in plantations, the one probably having the greatest
management implication was site preparation method. Plantations that received no site preparation had the greatest
damage; plantations that had been machine piled and burned
showed more damage than those that had been broadcast
burned. Another highly significant variable was level of
damage to the adjacent stand. As might be expected, greater
fire damage in a stand tended to be associated with more
damage in an adjacent plantation into which the fire moved.
The nature and percent cover of some groups of vegetation
was related to fire damage: 1) grass cover was positively
correlated with fire damage, i.e., more grass was associated
with more damage and 2) forb cover was negatively correlated with damage. While not significant in a multivariate
analysis, cover of a group of shrubs dominated by deerbrush
(Ceanothus integerrimus) was negatively correlated with
fire damage in a univariate analysis. These vegetation relaonships seemed to support the relationships found for site
preparation method. Elevation was another factor significantly related to fire damage in plantations.

Over very short time scales (one day or less), N supply rate
is regulated by the current pool sizes and mobilities of inor-
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garlic ammonium (NH4*) and nitrate (NO3-). Over longer

the atypical conditions of the incubations result in rates and
patterns that do not mimic in-field (aerobic) situations.

time periods (several days, weeks, or months), these pools
are very small relative to the fluxes through them. Different
magnitudes of N flux through the inorganic pool are a result
of different N mineralization rates from labile organic matter fractions (input), different rates of microbial immobilization of released inorganic N (outputs), or both. Rates of
mineralization and immobilization are affected by the
chemical composition of the organic pools, the spatial compartmentalization of these pools, and environmental factors
such as temperature and moisture. Soil animals may also
influence N turnover by increasing the surface -to- volume
ratio of detrital material, or by partially decomposing the
litter before excretion.

Many forest ecologists favor field-based methods because
they provide better measures of rates of N mineralization
and nitrification occurring in the field. A popular choice of
this group of assays is the so-called "buried- bag" method,
wherein soil is incubated in the field within gas -permeable,
water -impermeable plastic bags. Buried-bag incubations
assess varying contributions from the inorganic, microbial,
and labile organic -N components under the influence of onsite microenvironments. Although this method is sensitive
to variations in field soil temperature during incubation and
soil moisture at the time of sampling, the buried -bag method
combines several simultaneously occurring processes into a
single N availability index, e.g., the net results of N mineralization and immobilization.

:

Indices of soil N availability in forests include both laboratory- and field-based methods, but these two methods do

The author, along with other members of the HJ.
Andrews Long -Term Ecological Research Group
(HJALTERG), is investigating the complexities of
ENVIRONMENT
the forest N cycle using the stable isotope of
nitrogen tel: By applying small quantities of this
TEMPERATURE
MOISTURE
isotope to soils, researchers can study individual
N transformations (depicted by arrows between
ovals within the soil system in Figure 1), rather
than the net outcome of several combined flows
that are typically measured by other N avaiiabili
MINERALIZATION
assessments such as incubation. This isotopic
NH4
IMMOBILIZATION
technique will test important hypotheses germane
to N cycling in forests. For example, whether,
T`
PLANT
under field conditions, tree roots and associated
NITRIFICATION
UPTAKE
mycorrhizal fungi successfully compete with
LABILE
heterotrophic microorganisms for NH4 and NO3
in soil (rather than just getting the "left-over" in
organic N not utilized by microbes). Many forest
ecologists currently believe that trees are poor
LESS
competitors; however, little conclusive evidence
RECALCITRANT
LABILE
on this important subject exists. If tree roots are
SOIL
successful competitors for inorganic N, we will
attempt to identify factors controlling the competitive balance between soil heterotrophs and
Figure 1. Components feeding N availability in forest soils. Ovals denote pools. plants, and then try to manipulate these factors to
(stocks) of N and arrows denote Nflow between pools.
favor tree roots. Such "within- system" manipulations may have longer- lasting effects on N availability compared to the relatively short-term effects on N
not always provide the same values. Results vary because
supply rate usually found with N fertilization. This same '5N
each method responds differently to factors influencing soil
methodology might also be used to help determine why preN transformations, and each assesses different N cycle comscribed fire in PNW forests sometimes enhances soil N cyponents (Figure 1).
cling processes and at other times, reduces or has no effect
on the soil N supply rate.
Anaerobic (waterlogged) incubation is a preferred laboratory method in the PNW because it appears to correlate best
with response to N fertilization in PNW forests. Anaerobic
Stephen C. Hurl
incubations assess ammonium, microbial, and labile orDepartment of Forest Science
ganic-N components. Microbial activity is important, but
OSU (503) 737-2244
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Continuing
Education

wildland fire issues. The Chief Editor is Canadian ecologist
Ross Wein. The international editorial board is accepting
manuscripts dealing with any issue related to wildland fire
science, management, or technology. The first issue of the
Journal will be mailed in the fall of 1990. Subscriptions are
$50.00. Questions regarding manuscript submission or subscription should be sent to the Journal of Wildland Fire at
the address below.

GIS TECHNOLOGY IN LAND &

RESOURCE MANAGEMENT:
INTRODUCTORY SESSION

The International Directory of Wildland Fire, containing
over 500 pages of names, addresses, and phone numbers, is
updated annually. It includes managers, academics; organi-

11 -12 and September 13-14, 1990. Corvallis,
Oregon. This two -day workshop will provide a basic understanding of Geographic Information Systems (GIS) and their
capabilities. Emphasis will be on the contrast between traditional and digital maps, the difference in handling spacial
and non - spacial data, and the new analytical "tools" provided by GIS technology. In addition to demonstrations of
applications and extensive hands-on exercises, each participant will get a copy of the standard PC -based software used
in the laboratory. Joseph Berry and William Ripple will be
principal instructor and co-instructor, respectively. The fee
for the course is $395.00 per person and includes all materials. For more information, CONTACT: Conference Assistant, College of Forestry, OSU, Peavy Hall, Room 202,
Corvallis, OR 97331 -5707, or phone (503) 737 -2329.

September

zations, vendors and consultants, educational institutions,
libraries, granting agencies, journals and newsletters involved in research, management or publishing in wildland
fire. Keywords are included to indicate area of interest and
advertisers are being accepted. The Directory is $34.50
(paperback) or $25.00 (disk). Write to the Fire Research
Institute at the address below for rate card or to order the
Directory.

The International Bibliography of Wildland Fire contains over 40,000 references to publications concerning all
areas of wildland fire and is updated annually. The bibliography is $60.00 (plus $5.00 in Canada or $8.00 elsewhere)
or $150.00 on diskette. Write to the Fire Research Institute,
P.O. Box 241, Roslyn, WA 98941-0241.

COMPUTER-AIDED PRESCRIPTIONS
FOR VEGETATION MANAGEMENT

SILVICULTURAL APPROACHES TO
ANIMAL DAMAGE MANAGEMENT IN
PACIFIC NORTHWEST FORESTS

VEGPRO is computer software that streamlines the process
of prescription writing in forest vegetation management.
Developed by CRAFTS Cooperative at OSU, it facilitates
selection of site preparation, conifer release, and individual
clump or stem treatments best suited for forest vegetation
types in Washington, Oregon, and northern California using
current research results. The user supplies information
about treatment costs and the composition of competing
vegetation for a given forest site. VEGPRO then supplies a
list of potential treatments ranked according to cost, or
vegetation control effectiveness, or both.

October 23-24,1990. Corvallis, Oregon. This symposium
is based on a forthcoming book summarizing new information on the response of wildlife to silvicultural practices and
on silvicultural techniques for minimizing animal damage.
Posters displaying all aspects of animal damage management are invited. Enrollment is limited and the registration
fee is $110.00. CONTACT: Conference Assistant, College
of Forestry, OSU, Peavy Hall, Room 202, Corvallis, OR
97331 -5707, or phone (503) 737-2329.

-

VEGPRO can be purchased from the OSU College of Forestry. The purchase price includes a detailed user's manual,
computer software (3.5- or 5.25 -inch disks), and technical
support. For more information about VEGPRO, call Tim
Harrington (503) 737-2244.

Of Interest

SYNTHESIS OF LONG-TERM FOREST
PRODUCTIVITY KNOWLEDGE

NEW PUBLICATIONS FROM THE FIRE
RESEARCH INSTITUTE

Long -term forest productivity is becoming increasingly important in management of southwest Oregon and northern
California forests. A recently published book synthesizes

The International Journal of Wildland Fire is a new
quarterly, refereed, scientific journal devoted solely to
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state-of- the-art knowledge in this area. The book's reference is:

terms of seedling morphological factors, stress resistance,
root growth potential, and carbohydrate reserves. A disc
sion of factors that aggravate transplanting stress (preplant
handling, exposure, postplant drought, the progression of
transplanting stress) is followed by recommendations on
how to minimize transplant stress. They include: 1) prescribe planting stock of appropriate quality, 2) condition
seedlings to increase stress resistance, 3) preserve seedling
performance potential from lifting to planting, 4) prepare a
favorable planting site, and 5) plant seedlings properly.
(RM)

Perry, D.A., R. Meurisse, B. Thomas, R. Miller, J. Boyle, J.
Means, C.R. Perry, and R.F. Powers, eds. 1989. Maintaining the long -term productivity of Pacific Northwest forest
ecosystems. Timber Press, Portland, OR. 256 p.
It has two objectives: summarizing state -of-the -art knowledge regarding long-term productivity and providing practical guidelines for sustainable forest management. It does
this in four sections: general biological and ecological principles underlying forest productivity and stability; long term
productivity as it applies to specific regions or forest types
(Chapter 10 is devoted to southwest Oregon and northern

COMPETING VEGETATION IN PONDEROSA PINE
PLANTATIONS: ECOLOGY AND CONTROL by P.M.
McDonald and G.O. Fiddler. 1989. USDA For. Serv. Gen.
Tech. Rep. PSW -113, Pacific Southwest Forest and Range
Experiment Station, Berkeley, CA. This publication covers
many important areas of vegetation management with regard to ponderosa pine including: 1) general environment
affecting pine seedlings and ecological capabilities of competing vegetation, 2) data on morphological characteristics
of young pines, with special emphasis on root development,
3) the use of machines, chemicals and fire for site preparation and their effects on mycorrhizae and nutrition, 4) literature about effects of competition on pine survival and
growth emphasizing the definition of unacceptable levels of
competition, and 5) techniques on how to prevent competition and minimize its effect, associated costs, and r
mendations. (PSW)

California); modeling, economics, and management; and
summaries of posters presented at the symposium. This
book should be of great practical use to managers and specialists interested in managing for productivity while
achieving successful reforestation.

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:

SHALLOW TILLAGE FAILS TO INCREASE 5 -YEAR
GROWTH OF PONDEROSA PINE SEEDLINGS by D.H..
McNabb and S.D. Hobbs. 1989. Northwest Science
63(5):241 -245. The aim of this study was to determine if
tillage with machine-mounted rock rippers could enhance
the growth of 2-0 bareroot ponderosa pine seedlings by reducing bulk density of the soil in which they were planted.
The authors found that soil ripping to a depth of 30 cm did
not enhance seedling performance. They determined that
even though bulk density had been reduced, the soil volume
affected was too small to benefit the seedlings. They suggest that deeper tillage, using implements specifically designed for tilling, would be more effective. (OSU)

(OSU) - Forestry Publications Office
Oregon State University
Forest Research Laboratory 225
Corvallis, OR 97331 -5708

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

WATER RELATIONS AND GROWTH OF CONIFER
SEEDLINGS DURING THREE YEARS OF CATTLE
GRAZING ON A SOUTHWEST OREGON PLANTATION
by P.S. Doescher, S.D. Teach, and W.E. Drewien. 1989.
Northwest Science 63(5):232-240. This study looked at the
feasibility of using cattle under operational conditions in
southwest Oregon for the purpose of enhancing growth of
ponderosa pine and Douglas -fir seedlings. Cattle grazing,
beginning one year after planting, enhanced water relations
and growth of both species. After three years, seedlin
volumes for both species were significantly greater on the
grazed plots. The authors conclude that controlled and ap-

(RM) - Rocky Mountain Forest and Range
Experiment Station
Atten: Publications Distribution
240 W. Prospect Rd.
Fort Collins, CO 80526-2098

TRANSPLANTING STRESS IN BAREROOT CONIFER
SEEDLINGS: ITS DEVELOPMENT AND PROGRESSION TO ESTABLISHMENT by W.I. Rietveld. 1989.
Northern Journal of Applied Forestry 6(3):99 -107. This
article details the development of transplanting stress in
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goals are more easily attained when harvesting operations
are coordinated with silvicultural objectives. The authors
discuss the relationship between harvesting difficulty and
silvicultural opportunities. They give several examples of
how coordination between silviculture and harvesting operations precluded unacceptable damage to residual stands,
advance regeneration, and sensitive riparian zones. (OSU)

propriately timed cattle grazing improved plant water status
growth of ponderosa pine and Douglas -fir seedlings.
(OSU)

,nd

COMPETITION THRESHOLDS FOR THE SURVIVAL
AND GROWTH OF PONDEROSA PINE SEEDLINGS
ASSOCIATED WITH WOODY AND HERBACEOUS
VEGETATION by R.G. Wagner, T.D. Peterson, D.W. Ross,
and S.R. Radosevich. 1989. New Forests 3:151 -170. Patterns of survival and stem volume growth for planted ponderosa pine seedlings competing with various levels of
woody and herbaceous vegetation were derived from three
previous studies (one in Oregon and two in Montana).
Negative hyperbolic curves of opposite concavity describe
the relation between the abundance of woody or herbaceous
vegetation and seedling survival and stem volume. From
these curves, the two types of competition thresholds identified for managing forest vegetation were: 1) maximum-response threshold - a level of vegetation abundance where
additional control measures will not yield an appreciable
increase in tree performance and 2) minimum -response
threshold - a level of vegetation abundance that must be
reached before additional control measures will yield an
appreciable increase in tree performance. The maximumand minimum -response thresholds for pine stem volume occurred at lower levels of vegetation abundance than those
for pine survival. Thus, forest managers may need to con ider ponderosa pine survival and stem volume growth as
separate objectives when managing woody and herbaceous
vegetation in young plantations. (OSU)

MANUAL RELEASE IN AN "OLD" DOUGLAS -FIR
PLANTATION INCREASES DIAMETER GROWTH by
P.M. McDonald, R.A. Tucker, G.O. Fiddler, and A. Colaninno. 1989. USDA For. Serv. Res. Note PSW-405, Pacific
Southwest Forest and Range Experiment Station, Berkeley,
CA. Results of a release study showed that 12 -year old
Douglas -fir saplings benefited from clearing competing
vegetation to a 9-foot radius around each sapling. Nine
years after release, average Douglas -fir stem diameters were
significantly larger than untreated sapling diameters; average heights were not different. In spite of these results, the
average released stem diameter was 40 percent less than
that required by regional Forest Service growth objectives
and the treatment was costly in terms of dollars spent and
growth forgone. (PSW)
FROST HARDINESS AS ACOUIRED BY DOUGLASFIR SEEDLINGS IN THREE PACIFIC NORTHWEST
NURSERIES by U.K. Schuch, M.L. Duryea, and L.H.
Fuchigami. 1989. Canadian Journal of Forest Research
19:192 -197. Differences in cold hardiness of seedlings
from a particular seed source that are raised in different
nurseries are thought to be a result of cultural treatment and
specific nursery climate. The objective of this study was to
determine whether nursery location significantly influenced
hardiness. Nurseries were selected for their differences in
altitude and climate. Results show that nursery location
does influence frost hardiness in Douglas -fir seedlings.
Photoperiod appears to be the most important climatic factor affecting hardiness, followed by the number of frost
days and elevation. (OSU)

INTERACTION EFFECTS OF VEGETATION TYPE
AND PACIFIC MADRONE SOIL INOCULA ON SURA FORMATION
VIVAL_ GROWTH. AND MYCORR
OF DOUGLAS -FIR by M.P. Amarannhus and D.A. Perry.
1989. Canadian Journal of Forest Research 19:550-556.
The objective of this study was to determine whether
growth, survival, and mycorrhiza formation differed (i)
among Douglas -fir seedlings planted in cleared areas within
three adjacent but different vegetative communities and (ii)
between seedlings within each community that were planted
with or without small amounts of soil from a nearby
madrone stand. The authors found that soil transfer from
the madrone stand did not significantly influence Douglasfir seedling survival in any community type. When planted
in soils previously occupied by whiteleaf manzanita, seedlings grew and survived better than seedlings planted either
in an adjacent cleared meadow or beneath open stands of
Oregon white oak that had been cleared of vegetation.
(OSU)

DEHARDENiNG AND BUDBURST OF DOUGLAS -FIR
SEEDLINGS RAISED IN THREE PACIFIC NORTHWEST NURSERIES by U.K. Schuch, M.L. Duryea, and
L.H. Fuchigami. 1989. Canadian Journal of Forest Research 19 :198-203. Dehardening is the seasonal transition
of plants from a frost-resistant condition to one in which
they are susceptible to frost. This study tested whether
nursery location affected dehardening and budburst of
Douglas -fir seedlings from two seed sources. Generally,
seedlings raised at the high elevation nursery (975 m), and
in a few cases trees from the more northerly nursery, were
more frost resistant than trees from the coastal nursery. The
nursery environment influenced budburst; trees raised in the
coastal nursery burst bud significantly earlier than trees
from either the high elevation or the more northerly nursery. (OSU)

.

COORDINATING TIMBER HARVEST ACTIVITIES
WITH SILVICLIL 1RAL OBJECTIVES IN THE WEST
y S.D. Teach, J.W. Mann, and D.H. Lysne. 1990. p. 198202 in Proc. Soc. of Amer. Foresters 1989 National Convention, Spokane, WA. Site-specific forest management

15

Mention of trade names or commercial
products does not constitute endorsement,
nor is any discrimination intended,
by Oregon State University.

FIR
1301 MAPLE GROVE DRIVE

Nen..ro91 Om.

V.s.

Pomp

PAID
Remit

No. 200

Corvallis. OR 97331

MEDFORD, OR 97501

(503) 776 -7116

Oregon Slaw
Svsiem of
Higher Educaoon

To

correct your name or address, please return the mailing label with changes indicated.

