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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. 

Established in October 1978, the FIR Program is supported 
jointly by Oregon State University, the Bureau of Land Man- 
agement, USDA Forest Service, O &C Counties, and the 
southwest Oregon forest products industry. It represents a de- 
termined effort by the southwest Oregon forestry community 
and county governments to find practical solutions to important 
forest management problems. 

The FIR REPORT is one of the principal methods of reporting 
recent technological advances and research results pertinent 
to southwest Oregon, and alerts area natural resource managers 
to upcoming continuing education opportunities. Comments 
and suggestions concerning the content of the 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. 
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Kathryn Baker -Katz 
Research Assistant 

Ole T. Helgerson 
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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 publica- 
tion of more complete results. For specifics on the FIR 
Program, contact Steve Tesch, FIR Program Leader. 

Adaptive FIR 
OLE HELGERSON TAKES EXTENSION 
FORESTER POSITION IN 
WASHINGTON 

Ole Helgerson will be calling Stevenson, Washington home in 
March as he leaves the FIR Program to become Area Extension 
Forester and Chairman Agent for Skamania County. As the 
FIR Reforestation Specialist, Ole was lead investigator for the 
Regeneration Potential Study and studies of shading seedlings 
and vegetation control. Join us in wishing Ole the very best 
of luck in his new job. 

BRUSH STUDY PROVIDES INSIGHT 
INTO HOW DOUGLAS -FIR ADAPTS TO 
SHRUB SPROUT COMPETITION 

Understanding the response of planting stock to different 
competitive environments is important in achieving successful 

reforestation. For example, on droughty sites in southwest 
Oregon it is commonly believed that seedlings must quickly 
develop roots that will provide water to ensure survival dur- 
ing periods of drought. Alternatively, seedling shoot and root 
growth may be reduced under shaded conditions if light levels 
necessary for adequate photosynthesis are too low. Relatively 
little is known about seedling energy partitioning under dif- 
ferent environmental conditions. Results from the Negro Ben 
Brush Study, initiated in 1982 to investigate Douglas-fir seed- 
ling survival and growth under three different competitive 
environments, offer insights into this issue. 

Located on Negro Ben Mountain in the Applegate Valley 
southwest of Medford, Oregon, the site is on a west -facing 66 
percent slope in an area that receives approximately 40 inches 
of precipitation annually and 15 inches during the summer. 
The soil is shallow and stony and thus has a limited moisture 
holding capacity. A sclerophyllous brushfield dominated by 
canyon live oak and greenleaf manzanita occupied the site 
when the study was initiated. 

The three treatments representing different levels of competi- 
tion were: (1) minimum sprouting -2 old sprouts killed 
with a herbicide in May, 1982, (2) vigorous sprouting- mature 
shrubs slashed one month prior to planting and allowed to 
resprout, and (3) older sprouts -1 -m tall sprouts resulting from 
earlier slashing. One hundred 1 -0 plug Douglas -fir seedlings 
were planted into two replications of each treatment in March 
1983. Survival, height, and diameter were measured after 
planting and at the end of the first five growing seasons. In 

addition, root and shoot biomass was determined for a 
subsample of trees at the end of the first, second, third, and 
fifth growing seasons. Fifth -year seedling measurements were 
completed in 1987 (Table 1). 

We looked at the effects of these three levels of competition 
on total seedling biomass, shoot/root partitioning, and height/ 
diameter ratios. The effect of the three treatments on root, 
shoot, and total biomass of planted seedlings over time was 
pronounced (Figure 1). By the end of the fifth growing sea- 
son, total seedling biomass in the minimum sprouting treatment 
was more than 10 times that of seedlings growing in the older 
sprout treatment. Relative partitioning of biomass to roots 
and shoots on the basis of weight did not appear to differ 
much among treatments despite the major differences in total 
growth (Figure 1). 

Regression analysis was used to describe the effect each treat- 
ment had on the biomass partitioning in shoots and roots 
(Figure 2). The natural logarithms of root biomass were used 
to predict the natural logarithm of shoot biomass. The preplant 
line (Figure 2) illustrates the root/shoot biomass relationship 
for the 1 -0 plugs at the time of planting. Slopes of the lines 
for the three treatments were very similar and differed con- 
siderably from the preplant line. Steeper regression line slopes 
for the three treatments indicate that over the 5 years since 
outplanting, seedlings in all three treatments had allocated 

2 



S
H
O
O
T
 B
I
O
M
A
S
S
 

Table 1. Fifth -year (1987) Douglas -fir seedling survival, height, diameter, and corresponding shrub cover. 

Treatment Shrub cover ( %) Survival ( %) Height (cm) Diameter (mm) 

Minimum sprouting 22 91 103 22 
Vigorous sprouting 63 85 58 8 
Older sprouts 71 78 45 6 
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Figure 1. Root, shoot and total biomass of 1-0 plug Douglas -fir seedlings at the time of 
planting (Spring 1983) and each fall thereafter (1983 - 1987) by competition treatment. 
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relatively more growth into shoot biomass than 
root biomass. Partitioning was very similar (slopes 
of the lines are nearly equal) for the minimum 
and the vigorous sprouting treatments, while 
seedlings in the older sprout treatment showed a 
somewhat greater allocation towards root growth 
(flatter slope). This might suggest that Douglas - 
fir increases root growth relative to shoot growth 
when growing under severe competition. When 
compared to seedlings grown in competition -free 
environments, however, the increase is very small. 

The ratio of seedling height to diameter is another 
measure of seedling response to competition. A 
smaller height/diameter (H/D) ratio typically indi- 
cates better seedling vigor than a larger ratio. 
Seedlings with H/D ratios exceeding 70 suffer 
greater mortality than those with smaller H/D ra- 
tios. The general trend towards an increased H/D 
ratio for seedlings in the vigorous sprout and the 
older sprout treatments compared to the minimum 
sprout treatment suggests that heavy shrub com- 
petition decreases diameter growth more than 
height growth of seedlings (Figure 3). Seedlings 

are typically spindly and etiolated as a 
result. The reduced ratio for all three 
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Figure 2. Regression lines describing the relationship between shoot and root biomass for 
seedlings prior to planting and after 5 years of growth among three levels of shrub competition. 

treatments in 1984 probably reflects un- 
usually wet conditions during that growing 
season which allowed for relatively better 
diameter growth of seedlings in treatments 
2 and 3, thus decreasing the ratio. 

Partitioning of biomass may be governed 
by any of a number of factors. First, to 
produce root biomass a seedling must have 
sufficient shoot biomass to produce the 
necessary carbohydrates for root growth. 
On the other hand, root biomass must be 
great enough to supply adequate nutrients 
and moisture in order to support shoot 
growth. Hence, it may be that the parti- 
tioning of carbohydrates is limited by how 
much root biomass, shoot biomass, or both 
has been produced and can be supported 
over time. Second, there is biomass turn- 
over in both roots and shoots, but roots 
typically have a greater biomass turnover 
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Figure 3. Seedling height /diameter ratios calculated at the end of each growing season by treatment 

rate than shoots. Depending on annual rates of turnover, 
static biomass measurements at any particular time may not 
accurately reflect true biomass partitioning by planted seed- 
lings. Third, environmental conditions (soil nutrient status, 
soil moisture levels, light levels, etc.) may be so restrictive as 
to preclude significant amounts of biomass partitioning i.e., 
diameter growth may be sacrificed for height growth. Hence 
there may threshold levels for various factors which allow 
the expression of biomass partitioning. Fourth, the genetic 
predisposition and plasticity of response of seedlings also plays 
a determining role in the amount of biomass partitioning. As 
a result of any or all of these factors, differences in partitioning 
may be especially difficult to detect statistically. 

In summary, these results illustrate the negative effect of in- 
creasing shrub competition on seedling root, shoot, and total 
biomass, and heights and diameters of 1 -0 Douglas-fir plugs. 
Seedlings growing in the different environments did not adjust 
by altering the biomass partitioning to roots and shoots, but 
seedlings growing under tall shrubs grew relatively more in 
height than diameter, 

See FIR Reports 3(3):2 -3, 4(2):9 -10, 5(1):3 -4, 6(l) :4, 6(4):3- 
4, 7(4):2 -3, 9(3):5, and 10(1):2 -3 for earlier references to this 
study. 
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ANOTHER LOOK AT ADVANCE 
REGENERATION GROWTH 

In the last issue of the FIR Report, 12(1):2 -4, we presented 
the results of a study on the height growth potential of re- 

leased advance regeneration. In that re- 
port, growth of advance regeneration was 
compared with that of planted Douglas 
fir. That comparison assumed planted 
seedlings would grow at a trajectory 
equal to Hann- Scrivani site index curves, 
a liberal assumption for all planted trees. 
In this issue, we have refined the com- 
parison by using SYSTUM I to project 
the height growth of planted seedlings 
under two competition scenarios - one 
without competition and one with sub- 
stantial competition from tanoak and 
madrone. SYSTUM I is a recently 
completed tree growth simulator devel- 
oped for use in northern California and 
southern Oregon for projecting height 
growth of young stands, with or without 
competition, up to an age where large 
tree simulators operate reliably. 

Our data for released advance regenera- 
tion were subdivided by site class (site 

class III, IV or V) and tree size (trees <= 4.5 ft, >4.5 and <= 
12 ft, or >12 ft tall) at the time of release. Average height at 
the time of release was determined for trees within each of 
the nine sites by height class combinations. For example, the 
mean height of trees in the medium (>4.5 and <= 12 ft) height 
class on site III was 8.1 feet (Table 1). Average annual height 
growth over 5, 10, and 20 years was also determined for each 
site by height class combination. Total height at the end of 
each period was calculated by multiplying the length of the 
time period (5, 10, or 20 years) times the average annual 
growth rate for that time period and adding that growth to 
initial height. 

SYSTUM I generated heights of planted Douglas-fir over 
similar sites and time periods. We assumed that harvesting, 
site preparation, and planting took place within 1 year, so that 
all regeneration (planted and advance) began growth the same 
year that seedlings were planted. We used as program inputs 
200 trees per acre (present 3 years after planting), mean 
height = 2 ft, s.d.= 0.4 ft, and range = 1 -3 ft. Dunning and 
Reineke's, 50 -year site index values of 100, 80 and 60 were 
assumed to represent mid -points of McArdle site classes III, 
IV and V respectively. For the competition scenario, we 
assumed that tanoak and madrone sprouts in a 3 -year -old 

plantation would average 4 ft tall with 90 percent cover. 

As one might expect, projected heights of planted seedlings 
declined as site quality declined or competition increased, or 
both (Table 1). In general, the average total height of released 
trees also declined as site quality declined. Released trees on 

poorer sites were occasionally taller than those on better sites, 
however, depending on either the mean initial heights of the 
trees in the respective size classes at the time of release or the 
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Table 1. Total heights of released Douglas -fir advance regeneration by initial height class (<= 4.5 ft - small, >4.5 ft 
and <= 12 ft - medium, >12 ft - large) and planted trees by competition level 5, 10, and 20 years after release. 

Total height (ft) 

Released advance regeneration New plantation 

Site Class Years since release Small Medium Large No competition Tanoak/Madrone 

III 

IV 

V 

0 3.8 8.1 18.6 
5 8.7 14.2 22.9 

10 17.1 22.4 29.6 
20 40.2 44.4 50.1 

0 3.6 7.8 20.2 
5 7.4 13.2 25.9 

10 14.6 21.7 33.8 
20 29.9 39.2 51.0 

0 3.5 7.9 20.1 
5 6.5 11.1 24.7 

10 12.2 16.3 31.1 
20 33.0 34.5 48.4 

0 
5.4 

16.2 
38.7 

0 

4.9 
13.9 
34.7 

0 0 
4.8 

13.7 
32.1 

3.8 
9.5 

22.4 

4.3 
11.2 
25.4 

3.1 
6.3 

13.8 

average growth rate of the sample trees for that particular 
time period, or both. For example, after 20 years the average 
small Douglas -fir on site V was taller than that on site IV, 
largely as a result of greater growth by the site V sample 
trees. This is an anomaly of our data set and probably reflects 
difficulties in correctly identifying site quality at the time of 
sampling. We also do not know what the effect of competition 
is on advance regeneration height growth because the com- 
petitive conditions at the time of release are unknown. Since 
apparently none of the released stands received any subsequent 
vegetation control treatments, we assume that competition be- 
tween released trees and associated vegetation was at least 
moderate. 

In general, height of advance regeneration after 20 years was 
greater than that of planted seedlings, especially when planted 
trees were grown with competition (Table 1). The usually 
greater height of advance regeneration results from the initial 
size at the time of release or the growth rate over the 20 year - 
period or both (Figure 1, page 6). In the absence of competi- 
tion on site class III ground (Figure 1A), planted seedlings 
grew more rapidly (trend of lines are downward) over 20 
years than released trees. Both grew at about the same rate 
(trend of lines are level) under tanoak/madrone competition 
(Figure 1D) for all size classes of advance regeneration. For 
site class IV and V, trends are level to upward for the no 
competition (Figures 1B and 1C) and tanoak/madrone compe- 
tition scenarios (Figures lE and IF) respectively. This indi- 
cates that released advance regeneration grows at least as fast 
as planted stock or faster over the 20 -year period. 

In summary, these projections support our earlier conclusion 
that managing advance regeneration may be a viable reforest- 
ation option in southwest Oregon and northern California. As 
site quality declines or competing vegetation increases, op- 
portunities to manage established advance regeneration may 
become more attractive. The decision to use or reject advance 
regeneration as the next crop requires site -specific evalua- 
tions of product and land management goals, feasibility and 
cost of protecting an adequate amount and distribution of ad- 
vance regeneration during overstory removal, and the cost 
and difficulty of establishing a new plantation. Studies of 
advance regeneration response after release provide information 
that, in combination with SYSTUM I, enables more compre- 
hensive and reliable evaluations of reforestation alternatives. 
We will compare released white fir with planted Douglas-fir 
in the next issue of the FIR report. 

EK 
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1990 SEEDLING SURVIVAL FOR THE 
REGENERATION POTENTIAL STUDY 

This study was started in 1982 to address the regeneration 
potential on lands within the BLM Medford District that were 
perceived to be difficult to reforest. This has been accom- 
plished by annually measuring for 5 years survival and growth 
of Douglas -fir 1 -0 plugs and 2 -0 bareroot seedlings planted at 
34 locations representing the range of environmental condi- 
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Figure 1. Trends in the height difference between released and planted Douglas fir without competition on Site Class III (A), Site Class IV (B), Site 
Class V (C), and with competition on Site Class III (D), Site Class IV (E), Site Class V (F) based on initial height classes of advance regeneration: 
(SMALL) <= 45 ft, (MEDIUM) >4.5 ft and <= 12 ft, (LARGE) >12 ft. 
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tions encountered on these lands. In addition, ponderosa pine 
were planted at 22 locations below 2700 feet in elevation, 
sugar pine were planted at three locations, and plug +1 Douglas - 
fir at one location. 

Sites were clearcut harvested and most were broadcast burned. 
After planting, competing vegetation was controlled by pa- 
per- mulching, and clipping and grubbing with hand and power 
tools so that seedling survival and growth would more closely 

reflect physical site characteristics. Plastic mesh tubes pro- 
tected Douglas -fir seedlings from deer browsing. 

With the exception of the plug +l Douglas -fir planted at only 
one site, the 2 -0 bareroot ponderosa pine survived best overall 
(Table 1). Competing vegetation contributed to low survival 
of all seedlings at Limp Hog. Porcupine damage contributed 
to low survival of ponderosa pine at Miller Gulch, West Left 
Fielder, and Low Crow. At Old Ben, most mortality of the 

Table 1. Average fifth -year seedling survival (percent) for the Regeneration Potential Study. 

Stocktype and species * 

Site Aspect DF 1-0 PL DF 2-0 BR DF P+1 PP 1-0 PL PP 2-0 BR SP 1-0 PL 

Tin Pan Peak W 88 98 90 97 
Salt Creek S 57 84 92 
Dutch Herman #1 N 74 84 
Hog Remains N 60 88 
Julie Creek S 40 77 
Negro Ben S 71 69 98 
Oregon Belle S 81 
Peggler Butte S 41 45 
Rock Creek S 38 40 68 
Stevens Creek S 35 51 90 86 
Texter Gulch W 86 82 - 90 94 
Walker Return S 61 82 
Blue Gulch N 99 
Brandt Crossing S 67 57 92 
Buckhom #1 S 73 68 59 
Burton Butte N 70 74 95 
Chrome Umbrella S 96 93 
Dutch Herman #2 N 89 77 
Left Fielder West W 74 81 41 
Limp Hog S 22 11 45 
Marial Ridge S 57 82 
Millcat N 83 82 67 
Miller Gulch S 25 
Myrne Return N 68 81 
Pickett Again S 83 55 83 
Rocky Ravel N 69 81 
Wolf Gap S 63 77 
Left Fielder South S 83 76 65 
Buckhom #2 S 71 53 82 
China Ridge S 87 74 93 
Dutch Herman #3 N 78 69 
Hayes Creek S 93 72 
Howard Creek N 46 59 
Low Crow N 76 44 74 56 
Missouri Blowdown N 98 94 
Old Ben S 89 84 72 
Totten Creek S 83 66 80 

Average 70 71 90 75 85 72 

* DF = Douglas -fir, PP = ponderosa pine, SP = sugar pine, BR = bareroot, PL = plug . 

7 



P
E
R
C
E
N
T
 S
U
R
V
I
V
A
L
 

Table 2. Average fourth -year seedling survival (percent) for two sites in the 
Regeneration Potential Study planted in 1987. 

Site 

Stocktype and species * 

Aspect DF 1-0 PL DF 2-0 BR PP 1-0 PL PP 2-0 BR 

Flume Descent SW 85 71 77 
Lower Grave Creek S 79 79 81 
Average 82 75 77 81 

* DF = Douglas -fir, PP = ponderosa pine, BR = bareroot, PL = plug. 
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Figure 1. Percent survival by year where only 1 -0 plug and 2 -0 bareroot 
Douglas-fir and 1 -0 plug ponderosa pine planting stock were planted 
(A), and where only 1 -0 plug and 2 -0 bareroot Douglas fir and 2 -0 
bareroot ponderosa pine planting stock were planted (B) in the 
Regeneration Potential Study. 

ponderosa pine occurred in the first growing 
season and surviving pine looked far worse 
than adjacent operationally planted pine. It's 
possible that the planting conditions or the 
planting stock were suboptimal for the study 
plots there. Douglas -fir 2 -0 bareroots and 
1 -0 plugs had roughly the same mean fifth - 
year survival. 

Fourth -year survival results (Table 2) for 
ponderosa pine planted at Flume Descent and 
Lower Grave Creek are consistent with the 
overall fifth -year mean results (Table 1). 

Fourth -year survival means for the two Douglas -fir stocktypes 
planted at Flume Descent and Lower Grave Creek show them 
doing better than the overall fifth -year means. 

The overall survival means for sites where both Douglas-fir 
stocktypes were planted with either ponderosa pine 1 -0 plugs 
or 2 -0 bareroots show that, in side -by -side comparisons, pon- 
derosa pine survived better in all years (Figure lA and 1B). 

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, 10(4):6 -7, 11(1):2 -3, 11(2):2 -4, and 12(1):7 -9. 
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Fundamental FIR 

PONDEROSA PINE SEED TRANSFER 
GUIDELINES FOR SOUTHWEST 
OREGON 

The procedure required to develop seed- transfer guidelines 
and to define provisional seed zones is fairly intricate and 
starts with cone collection from a representative sample of 
seed trees within the region being zoned. A complete and 

well- spaced sample of the species distributioan is especially 
important. It took several years to collect the ponderosa pine 
seed because of intermittent and sparse cone crops, frost, 
squirrels, and insects. The collection, finally completed in 

1988, is a sample of 268 seed lots from throughout the region 
extending from Range 9W in western Douglas, Josephine and 
Jackson counties through Range 4E in Klamath and Douglas 
counties and from the California border through Township 
26N north of Roseburg. 

Currently, estimates of the seed- parent's genotype are being 
obtained from the collected seed. When the seeds from a 
seed -parent are grown, a family is produced. The genetic 
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differences among families are evaluated when many families 
are grown together in carefully designed experiments. Seed- 
lings from these various families have completed their second 
season of growth in two nursery environments. Because dif- 
ferences among genotypes from different locations often be- 
come more pronounced in the third growing season; the ex- 
periment calls for another growing season. Several traits have 
been measured during each growing season, at the end of the 
third growing season, when the measurements are complete, 
they will be mathematically recombined to provide an esti- 
mate of growth vigor and growth timing for each family. Vigor 
and timing seem to reflect important adaptations of families to 
their indigenous biotic and climatic environments. 

In the final steps of this procedure, genetic variation patterns 
of the species within the region will be described by determin- 
ing the amount of variation occurring within the mixture of 
genotypes found in a local stand. Then the direction and 
steepness of the genotypic gradients along which these mix- 
tures change from stand to stand will be determined. In turn, 
the relationship of the gradients to elevation, latitude, distance 
from the ocean, and other topographic and physiographic vari- 
ables will be determined. From this information, seed -trans- 
fer guidelines and provisional seed zones will be fashioned. 
These final steps will probably take until late 1993. 

Although the ponderosa pine seed collection was made spe- 
cifically for this seed -transfer project, it has become a valu- 
able resource for other studies as well because it provides the 
means for comparing conditions in pine populations from both 
sides of the Oregon Cascades. For example, extra seed from 
many of the seed parents is being used to investigate the rela- 
tionship of filled -seed count per cone to the parent's location. 
Another study will estimate levels of natural inbreeding and 
yet another study will examine associations between isozyme 
genetic -markers and seedling traits in ponderosa pine from 
east and west of the Cascades that in turn could provide alter- 
natives for examining species genetic diversity. 

Robert Campbell 
PNW Forestry Sciences Laboratory 

Corvallis, Oregon 
(503) 750-7290 

Current Research 
A NEW STUDY OF THE EFFECT OF 
COMPETING VEGETATION ON 
GENETICS CLASS OF PONDEROSA 
PINE 

Genetically improved seedlings, the product of years of selec- 
tion, progeny testing, and breeding, soon will be available in 

large quantities for planting on national forest land in Califor- 
nia. Genetic improvement work has focused on increased 
growth rate, improved tree form, and enhanced resistance to 
pests. It results from selections made among mature trees in 
wild stands, and from young (10- to 15- year-old) trees in 
progeny test plantations. Because selection generally is not 
made before age 10, it is uncertain exactly when and how 
much genetic superiority for growth rate will be expressed 
during the first 3 years that a seedling is in the field. If 
genetically improved seedlings grow vigorously during the 
first few growing seasons, the need to release seedlings from 
competing vegetation may be reduced or even eliminated. 

Phil McDonald and Gary Fiddler of the Vegetation Manage- 
ment Research and Development Program in Redding, Cali- 
fornia and Jay Kitzmiller of the Pacific Southwest Regional 
Office in Chico, California are implementing a study of the 
relationship between early growth of genetically improved 
stock and competing vegetation. The objective of this study 
is to estimate the effects of competing vegetation on survival 
and growth of different classes of genetically improved pon- 
derosa pine seedlings. Inherent in this objective is the need to 
ascertain whether growth superiority is expressed early in the 
development of improved seedlings and to quantify diameter 
and height growth of such seedlings until interspecific compe- 
tition begins. The study is expected to last 10 years. 

The study site will be located on the Eldorado National Forest 
at an elevation between 3,000 and 4,000 ft with a slope of less 
than 25 percent. It will be of above -average site quality 
(Dunning II or better) and tractor piling will be used for site 
preparation. 

Three genetic classes will be tested: (1) nursery run, (2) wind 
pollinated seedlings with genetically superior females selected 
from progeny tests, and (3) control -pollinated seedlings with 
males and females selected. Control- pollinated seedlings will 
be representative of the type that are grown from genetically- 
rogued orchard seed. Such seedlings represent the best plant- 
ing stock that will be available in California for the next 2 

decades. 

Phil McDonald 
PSW Forest and Range Experiment Station 

2400 Washington Ave. 
Redding, CA 96001 

(916) 450 -5455 

BEARCLOVER: CAN IT BE 
CONTROLLED WITH PRESCRIBED 
FIRE? 

Bearclover (Chamaebatia foliolosa), a low- growing, ever- 
green rhizomatous shrub common in mid -elevations in the 
western Sierra Nevada of California, is a severe competitor 
with conifer seedlings. It sprouts vigorously after top re- 
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moval and even after considerable disruption of the root/rhi- 
zome system. To date, only herbicides have provided effective 
and consistent control of this species. However, with continu- 
ing constraints on the use of herbicides, alternative techniques 
for manipulating bearclover to aid in establishment of conifer 
plantations would be highly desirable. 

Attempts to reduce bearclover by killing its shoots with pre- 
scribed fire have been almost entirely unsuccessful. It usually 
recovers quickly and, under some conditions, becomes more 
vigorous even after repeated underbums. Almost all such trials 
have involved dormant- season bums, however. Some limited 
evidence, including early data from a preliminary trial we are 
conducting, suggests that burning during the active growing 
season may slow recovery. Perhaps the plant is more suscep- 
tible to damage from top kill at times when root reserves are 
lower. An intriguing possibility is that several successive 
top -kills, each at such a relatively susceptible phenological 
period, might reduce the plant enough to permit successful 
plantation establishment. We are planning a study to investi- 
gate this possibility. 

The study will involve prescribed burns conducted annually 
at each of four or five phenological stages spanning the season 
during which shoot growth, flowering, and fruiting occur. All 
plots will be burned initially in the spring to reduce flamma- 
bility and thus reduce chances for problems during the subse- 
quent summer bums. Study sites will be located in bearclover 
stands that have a conifer (including ponderosa pine) overstory, 
in order to take advantage of both (1) pine litter that makes it 
possible to conduct annual burns and (2) some degree of sup- 
pression of the bearclover by the overstory. Rate and extent 
of bearclover recovery will be monitored during each year of 
treatment. The study may be expanded to include selected 
mechanical treatments conducted at the same times as the 
prescribed burns. Inquiries should be addressed to the authors. 

C.P. Weatherspoon and C.N. Skinner 
PSW Experiment Station 

Redding, California 
(916) 246 -5458 or 5455 

FROST STUDY IN THE SOUTHERN 
OREGON CASCADES 

Frost events, below freezing night -time temperatures, have 
been documented during the growing season for large areas 
of the southern Oregon Cascades. In areas that have been 
harvested, frosts may damage or kill both advance regeneration 
and planted seedlings thereby reducing stocking to unaccept- 
able levels and decreasing potential yield. In areas that expe- 
rience growing -season frosts, the shelterwood harvest method 
has been used to ameliorate temperatures and keep seedlings 
from getting frost- damaged. Data analysis has just begun on 
a study of the relationship between varying canopy densities 

and the severity, frequency, and duration of frost events on 
the Rogue River National Forest. Results from this study will 
be used to develop management guidelines for achieving suc- 
cessful reforestation. 

Six study sites were located on the Rogue River National 
Forest in the mixed conifer forest type of the Cascade Moun- 
tains. At each site, two or three stands of varying canopy 
densities were compared with a stand that had been clearcut. 
Canopy density was estimated using basal area per acre, percent 
crown cover, and Kingsley's points (an index of cover). Av- 
erage and minimum hourly temperatures were measured at 8 

inches and 42 inches above the ground and at 6 inches below 
the ground from summer through fall in 1989 and from spring 
through fall in 1990. The effect of canopy density on the 
severity, frequency, and duration of frost events will be quan- 
tified using linear regression analysis and is expected to be 
complete by early this summer. 

Lisa McCrimmon 
Siskiyou National Forest 

P.O. Box 440 
Grants Pass, Oregon 97526-0242 

(503) 479-5301 

Continuing 
Education 

PHOTOGRAMMETRY AND AERIAL 
PHOTOGRAPHY 

March 11 -15, 1991. Corvallis, Oregon. This course will 
present the fundamentals of photo interpretation and photo - 
grammetry as well as the most advanced field application 
methods. CONTACT: Conference Assistant, College of For- 
estry, Oregon State University, Peavy Hall, Room 202, 
Corvallis, OR 97331 -5707 or phone 737 -2329. 

FOREST VEGETATION MANAGEMENT 
CONFERENCE 
March 19- 20,1991. Redding, California. CONTACT: Gary 
Nakamura or Sherry Cooper, 3179 Bechelli Lane, Suite 206, 
Redding, CA 96002 or phone (916) 224 -4902. 

SOIL BIODIVERSITY AND FUNCTION 

April 1 -5, 1991. Corvallis, Oregon. This symposium will 
focus on soil ecology from the micro- to the global scale and 
will look at how soil ecology can impact global climate change. 
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CONTACT: Conference Assistant, College of Forestry, Or- 
egon State University, Peavy Hall, Room 202, Corvallis, OR 
97331 -5707 or phone 737 -2329. 

VARIABLE PROBABILITY SAMPLING 
June 3 -7, 1991. Corvallis, Oregon. The course will cover 
variable -plot sampling and three -P sampling (probability pro- 
portional to prediction), two popular timber cruising methods. 
Field application of sampling principles and computation 
techniques using hand calculators and microcomputers are de- 
signed to accommodate those who are relatively new to the 
subject as well as those who would like to polish their skills. 
CONTACT: Conference Assistant, College of Forestry, Or- 
egon State University, Peavy Hall, Room 202, Corvallis, OR 
97331 -5707 or phone 737 -2329. 

OREGON SAF CONVENTION 
April 17 -21, 1991. Roseburg, Oregon. The theme of this 
year's convention is Managing in the Gap: Forestry in Transi- 
go. and will be a joint meeting between the Oregon Chapter 
of The Society of American Foresters and the Oregon Small 
Woodland Association. It will be held at the Douglas County 
Fairgrounds. CONTACT: Mike Cloughesy (503) 672 -4461. 

Oi Interest 
OSU COLLEGE OF FORESTRY 
WELCOMES NEW FACULTY 
MEMBERS 

Associate Professor Greg Filip and Assistant Professor Darrell 
Ross joined the Department of Forest Science recently. They 
are collaborating with other College of Forestry faculty to 
develop a research /teaching/extension program focusing on 
Integrated Pest Management Greg is a forest pathologist 
with previous experience in Oregon with the Forest Service 
Region 6 and the PNW Forest and Range Experiment Station. 
Darrell recently received his Ph.D. in forest entomology from 
the University of Georgia after having completed a Master's 
degree at O.S.U. in vegetation management under the guidance 
of Jack Waistad. Welcome, Greg and Darrell! 

Recent 
Publications 

Copies of the following publications are available from the 
source noted in parentheses at the end of each abstract The 
address for the source is: 

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

RECOVERY OF DOUGLAS -FIR SEEDLINGS FROM 
LOGGING DAMAGE IN SOUTHWESTERN OREGON: 
PRELIMINARY EVIDENCE by S.D. Tesch, M. S. Crawford, 
K. Baker -Katz, and J.W. Mann. 1990. Northwest Science 
64(3):131 -139. Results of two studies show that seedlings 
damaged during overstory removal in shelterwood stands have 
a good chance for surviving and recovering. Several factors, 
such as seedling height at the time of logging, the kind of 
damage, and the severity of damage, were used as a basis for 
comparing subsequent seedling survival and recovery. Within 
three years after overstory removal, 75 percent of the trees 
that were at least 60 cm tall when damaged had recovered 
enough to be considered crop trees. Trees less than 30 cm tall 
at the time of overstory removal had much lower survival 
rates than taller trees regardless of whether they were dam- 
aged or not (OSU) 

HEAT DAMAGE IN TREE SEEDLINGS AND ITS PRE- 
VENTION by O.T. Helgerson. 1990. New Forests 3:333- 
358. When surface soil temperatures reach about 52° C, seed- 
lings begin to suffer stem -damage and mortality increases as 
temperatures increase. Resistance to heat damage increases 
with seedling size and its ability to shade its base. Shading 
the base of the stem is as effective in preventing heat damage 
as shading the whole stem. Shade from live plants can pre- 
vent heat damage but also can reduce survival and growth 
because of increased competition. (OSU) 

EFFECTS OF ALTERNATE TYPES OF MICROSITE 
SHADE ON SURVIVAL OF PLANTED DOUGLAS -FIR IN 

SOUTHWEST OREGON by O.T. Helgerson. 1990. New 
Forests 3:327 -332. Fifth -year survival of 2-0 bareroot Doug- 
las-fir seedlings was increased when shadecards (placed on 
the south or east side) or inverted bottomless styrofoam cups 
around the seedling base were used to provide shade. Growth, 
however, was not affected. Shading may be especially effec- 
tive when seedlings are stressed. (OSU) 

RESPONSE OF UNDERPLANTED DOUGLAS -FIR TO 
HERBICIDE INJECTION OF SCLEROPHYLL HARD- 
WOODS IN SOUTHWEST OREGON by O.T. Helgerson. 
1990. Western Journal of Applied Forestry 5(3):86 -89. 
Douglas-fir 1 -0 plugs and 2 -0 bareroot seedlings were planted 
beneath sclerophyll hardwoods that had been either treated 
with triclopyr amine or left untreated. Seedlings experienced 
lower predawn moisture stress beneath the treated hardwoods 
and had higher fifth -year survival rates than seedlings planted 
under live hardwoods. Height, diameter, and volume were 
greater for seedlings growing under the treated hardwoods. 

(OSU) 
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GROWTH AND ECTOMYCORRHIZA FORMATION OF 
DOUGLAS -FIR SEEDLINGS GROWN IN SOILS COL - 
LECTED AT DIFFERENT DISTANCES FROM PIONEER- 
ING HARDWOODS IN SOUTHWEST OREGON CLEAR- 
CUTS by S.L. Borchers and D.A. Perry. 1990. Canadian 
Journal of Forest Research 20(6):712 -721. A greenhouse bio- 
assay was used to compare growth, ectomycorrhiza forma- 
tion, and foliar nutrient concentrations of Douglas -fir seedlings 
grown in soil collected at different distances from three hard- 
wood species (tanoak, madrone, and canyon live oak). The 
soils were collected from two southwest Oregon clearcuts that 
had been broadcast burned 5 years earlier. Seedlings grown 
in soil collected from beneath hardwoods were 60% taller, 
weighed over twice as much, and had almost twice as many 
total and ectomycorrhizal short roots than seedlings grown in 
soil collected more than 4 m away from hardwoods. This 
growth- enhancing effect on Douglas -fir seedlings was found 
in soils collected 2 -3 m away from hardwoods as well. Min - 
eralizable nitrogen rates were 2-6 times higher and pH was 
higher in soils collected from near hardwoods than in soils 
from an open area. The influence of hardwoods on the soil 
biological activity in these clearcuts had a beneficial effect on 
seedling establishment and growth. (OSU) 

INFLUENCE OF VEGETATION TYPE AND MADRONE 
SOIL INOCULUM ON ASSOCIATIVE NITROGEN FIXA- 
TION IN DOUGLAS -FIR RHIZOSPHERES by M.P. 
Amaranthus, C.Y. Li, and D.A. Perry. 1990. Canadian Journal 
of Forest Research 20(3):368 -371. Three soil treatments were 

used to compare nitrogenase activity in the rhizospheres of 
Douglas -fir seedlings grown on two adjacent, cleared sites in 
southwest Oregon. One site had been dominated by whiteleaf 
manzanita and the other had been a meadow site dominated 
by mixed annual grasses. Two soil treatments consisted of 
adding soil from a nearby madrone stand, which had been 
either pasteurized or left unpasteurized, to the planting holes. 
A control treatment consisted of leaving the planting hole 
untreated. After one growing season, nitrogenase activity in 

the rhizospheres of untreated Douglas -fir planted on the man- 
zanita site were higher than untreated seedlings from the 
meadow site. Pasteurized madrone soil had no effect on ni- 

trogenase activity in either vegetation type. Unpasteurized soil 
inoculum had a positive effect on the manzanita site and a 
negative effect on the meadow site. A nitrogen fixing bacterium 
was isolated from within the mycorrhizae of inoculated seed- 
lings taken from the manzanita site. Results suggest that 
early successional ectomycorrhizal shrubs and hardwood trees 
may be important in maintaining mycorrhizal fungi and asso- 
ciated N2 fixers after severe disturbance. (OSU) 
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