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January 20-22, 2004 Plantation Forestry Symposium. Oregon State University. Oregon Convention Center &
Doubletree Hotel, Portland, OR. Contact: Tom Adams, w.t.adams@oregonstate.edu.

April  20-21, 2004 Stand Management Cooperative Spring Meeting. McMenamin’s, Troutdale, OR. Contact:
Megan O’Shea, moshea@u.washington.edu.

June 1, 2004 Exploring Stand Density and its Relationship to Wood Value.  For more info please contact
Jennifer Turner: jennifer.turner@forrex.org.

September 24-25 2004 Stand Management Cooperative Fall Meeting. This years fall meeting we be held as
a joint meeting with the Western Forestry & Conservation Association meeting: Effects of Management
Practices on Productivity of Western Forests: A Forest Products Focus.  The meeting will be held in Olympia
on September 20-23.  For more information on the Western Forest meeting please visit http://
www.westernforestry.org/). More information regarding the SMC meeting will be posted on the SMC’s web
page later this month: http://www.standmgt.org.

March 24-26, 2005 Red Alder: A State of Knowledge Symposium. Kane Hall, University of Washington,
Seattle, WA. Contact: Megan O’Shea, moshea@u.washington.edu.

October 24-26, 2005 Third International Precision Forestry Symposium. Seattle, WA. Contact: Megan O’Shea,
moshea@u.washington.edu.

Upcoming Meetings and Events

All of us in the SMC Office hope you had a very
happy holiday season and that 2004 becomes a great year
for all. Since the Fall Meeting we have been busy with the
field season and
updating the da-
tabase. Randy
has been quite
busy working on
our subcontract
to create a data-
base that will
eventually sup-
port an alder
modeling effort;
we hoped to
complete this
project by the
end of the year but have not received all of the data sets
which has delayed progress. Those of us on the faculty sud-
denly found ourselves facing class rooms full of students
and learning how to conduct team-taught interdisciplinary
courses that are part of the new undergraduate curriculum.

These courses have been
well received by the stu-
dents but in order to be
successful, we are finding
that they require much
greater planning time to
coordinate multiple in-
structors and disciplines.

In this issue you will
find an article on effects
of pruning and basal area,

QMD, and dominant height four years after pruning by
graduate student Andrew Hill and Silviculture Project Leader
Eric Turnblom. I also want to point out a change in the

SMC Fall 2004
Policy Commit-
tee Meeting
which will now
be on Septem-
ber 23-24 fol-
lowing the con-
ference  “Effects
of Management
on Productivity
of Western For-
ests: A Wood
Products Focus”
that will be held during the first part of that week. When I
learned that both the conference and our meeting were be-
ing held during the same week and that a number of us
would be participating in the conference, I sent out a sur-
vey asking if we should change the location of our meeting
from Oregon State University and hold our meeting fol-
lowing the conference at the same site. I got about 20 re-
sponses and more than 90% were in favor of joining the
meetings. As soon as details of the conference are finalized,
we will send you notification along with an agenda outline
for the SMC meeting.

Over the past years we get many questions and re-
quests for articles concerning response of PNW conifers
to fertilization. Fortunately, Bob Gonyea has maintained a
well organized file of Regional Forest Nutrition Program
publications and theses since the inception of RFNRP in
1969. We also received a grant from the USFS PNW Re-
search Station Focused Science Delivery Program that will
focus on developing a synthesis of what is known about
fertilization response by PNW conifers. As part of this ef-
fort, a new graduate student, Eric Sucre, will be scanning all
of the publications and theses and placing them on a website.
We will have more information about this project to im-
prove access to these documents in a future newsletter.

In This Issue

• Director’s Notes

• Changes in Dominant Height,
Basal Area, and QMD Four
Years After  Pruning Young
Stands of Coastal Douglas-fir

• Abstracts
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Bob Gonyea at the Brittain Creek site.

Mariano Amoroso and Bert Hasselberg taking
measurements at Brittain Creek.
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Changes in Dominant Height, Basal Area, and QMD Four Years After Pruning Young Stands
of Coastal Douglas-fir

G. A. Christensen, K. R. Julin, R. J. Ross,
and S. Willits. Volume recovery, grade
yield, and properties of lumber from
young-growth Sitka spruce and western
hemlock in Southeast Alaska Forest
Products Journal. Madison: May 2002.
Vol. 52, Iss. 5; pg. 81, 7 pgs.

Wood volume recovery, lumber grade
yield, and mechanical properties of young-
growth Sitka spruce (Picea sitchensis
(Bong.) Carr.) and western hemlock (Tsuga
heterophyla (Raf.) Sarg.) were examined.
The sample included trees from commer-
cially thinned and unthinned stands and
fluted western hemlock logs obtained from
a sort yard. Mean cubic recovery of lum-
ber volume from all sawn logs was 44.9%.
More than 90% of the lumber was graded
as number 2 or better; about 5% was Clear
(C-Select or D-Select), and about 10% was
Select Structural. No differences in vol-
ume recovery or grade yield due to thin-
ning were noted for Sitka spruce logs. For
western hemlock, more volume was re-
covered from trees in unthinned stands;
more Select Structural and number 1 lum-
ber and less number 2 lumber was pro-
duced from thinned stands.

B.M. Potts  and H.S. Dungey. Interspe-
cific hybridization of Eucalyptus: key is-
sues for breeders and geneticists.  New
Forests,  March 2004, vol. 27, no. 2, pp.
115-138(24).

Eucalypt hybrids are significant in for-
estry, particularly in sub-tropic and tropi-
cal regions, where cost efficient, clonal
propagation is the key to their exploita-
tion. However, the outstanding success
of selected hybrid clones has given a
biased impression of the vigor of eucalypt
hybrids and the strength of reproductive
barriers in the genus. When full account is
made of losses through the life cycle, a
picture of high incompatibility and invi-
ability often emerges. Hybrid inviability
tends to increase with increasing taxo-

nomic distance between parents, but
there are exceptions. Hybrids also seem
more susceptible to pests than their
pure species. Intense selection may still
result in elite hybrid clones, but such
inviability and susceptibility adds a sig-
nificant cost to their development.
Breeders must carefully evaluate the
costs of hybrid development and de-
ployment compared with pure species
options. A key to hybrid selection is
the rapid development and testing of
large populations and application of
high selection intensities. However,
eventually this approach must be linked
with more formal breeding strategies.
As most traits are intermediate in F1
hybrids there is increasing interest in
advanced generation hybrids to pro-
vide desirable trait combinations. In
such cases, there is a clear role for
marker assisted selection to speed in-
trogression.

S.I. Chumachenko, V.N. Korotkov,
M.M.Palenova, and D.V. Politov. Simu-
lation modelling of long-term stand
dynamics at different scenarios of for-
est management for coniferous-broad-
leaved forests.  Ecological Modelling,
15 December 2003, vol. 170, no. 2, pp.
345-361(17).

The computer program package
FORRUS-S (FORest of RUSsia-Stand)
has been developed for simulation mod-
elling of forest ecosystems dynamics.
The program package FORRUS-S con-
sists of the model of natural develop-
ment of multispecies uneven-aged
stand, the model of exogenous influ-
ence (including sylvicultural activities)
and a set of accessory programs (stan-
dard GIS, reference databases, mod-
ules recoding input and output infor-
mation, etc.). The available to date set
of reference databases allows forecast-
ing of stand dynamics in the zone of
mixed coniferous-broad-leaved forests
in European Russia. Since within this

zone photosynthetic active radiation (PAR)
is the main limiting factor, it is recalculated
at each step while other factors as soil
richness and humidity are considered con-
stant throughout the modelling cycle. Mod-
elling is performed for each cohort sepa-
rately, i.e. a group of individuals of same
species and ontogenetic state. Each cohort
is described by a set of biological param-
eters stored in specially compiled reference
databases (biometrics of tree crown, de-
mand for light, gaps in the canopy, crown
transparency to light, seed dispersal dis-
tance, sprouting ability, growth tables, po-
tential stand quality index, etc.). Growth
increment, thinning and natural regenera-
tion are modelled with the step equal to 5
years.The model utilizes the principle of
subdivision of the space into discrete three-
dimensional elements. This approach makes
it possible to consider the available PAR in
the zone of active growth in a tree crown,
and also to take into account spatial het-
erogeneity of growth conditions such as
relief and soil characteristics. Modelling
area can be up to several thousands of
hectares.A number of external modules
simulating sylvicultural measures can be
enabled or disabled at any modelling step.
FORRUS-S allows modelling of various
scenarios of sylvicultural activity includ-
ing: (1) natural stand development, (2) com-
plete cycles of sylvicultural measures ac-
cording to the current regulations and speci-
fications of Russian Forest Service, (3) with
infringement of technology specifications
(heavy upper thinning and removing the
best trees, clear cutting with destroying
natural regeneration without planting). A
set of tools was developed for analysis of
various output databases and forecasted
maps produced by means of GIS-
technology.Model utilizes the standard in-
put data have traditionally been using in
forestry of the Russian Federation (taxa-
tion site descriptions, forest stand maps)
and available for virtually all Russian terri-
tory. Paper describes the results of compu-
tational experiments at three scenarios of
forest management using sample forest
stand in the south of Moscow region.

Andrew Hill, MS Student, College of Forest Resources, UW and
Eric Turnblom, SMC Silivculture Project Leader

Pruning Douglas fir has been one of the foci of the many SMC experiments.   At selected Type I installations, three 0.08-
ha pruning plots were established.  These plots were thinned to residual densities that would not exceed an operationally
feasible number of trees per hectare to prune by leaving one-half (ISPH/2), or one-quarter (ISPH/4), or one-eighth (ISPH/
8) of the initial stems / ha (ISPH).  The three pruned plots in each installation occur in one of two possible configurations.
One configuration consists of two ISPH/2 plots and one ISPH/4 plot; the other consists of two ISPH/4 plots and one
ISPH/8 plot.  Most installations have three “control” plots that were not pruned that match the density of the three pruned
plots, but some installations have only two plots. The plots were pruned when the dominant height of the stand reached 9.1
m.  In most cases, the plots were spaced at the time of pruning, but about 1/3 of the plots were spaced 4 years prior to
pruning. Plots were randomly assigned one of three pruning treatments: live crown reduction by 20, 40 or 60 %.  Lift height
was determined by measuring the live crown length then multiplying by the appropriate crown reduction ratio.  The trees were
pruned with either clippers or pole saws, and then the final live crown ratio was determined.  The original study plan called for
trees to be re-pruned to the same post-first lift live crown ratio every 4 yr until a final pruned height of 9.8 m is reached.  All
trees in each plot were measured for total height, diameter at breast height (DBH), height to crown base, and height to the
lowest contiguous live whorl. This paper offers some preliminary results based on measurements four years after pruning.

Methods

        The analytical method used was the analysis of covariance. This is a form of regression that uses indicator variables
valued at either at 0 or 1; 0 if the treatment did not apply to the plot under examination and 1 if the treatment was applied.
With the SMC data there were three treatment groups and a control group. Using the control group as the basis from which
to measure change we use the following from of a regression equation to analyze the effects of pruning:

Analysis and Results

4-Year Change in Basal Area
Data in Figure 1 suggest that  plots undergoing pruning treatments exhibited a smaller change in Basal Area per acre than

the control groups and that the slope may be different. Statistical analysis using Equation 1 showed that a 20% pruning of live
crown does not significantly affect the intercept. Further,  there were no significant differences in the slope of the relationship
between four-year change in basal area and trees per acre caused by any of the pruning treatments.  We then excluded the
terms that were not significant at the .05 level and reran the regression to determine the following results:

0 1 2 3 4

5 6 7

4 20 40 60
* 20 * 40 * 60

yrs TPA Indicator Indicator Indicator
TPA Indicator TPA Indicator TPA Indicator

β β β β β
β β β

∆ = + + + +
+ + +

where 4 yrs∆  represents four-year change in any of three response variables (change in Quadratic Mean DBH, Basal Area, or
dominant height), the 0β  parameter represents the intercept for the variable of interest of the control stands, and 1β  describes
the slope of the relationship between change in the variable of interest and Trees Per Acre (TPA).  The coefficients 2 3 4, ,β β β
are the change in the intercept caused by pruning off 20, 40 or 60 percent of the live crown.  The coefficients 5 6 7, ,β β β
describe the change in the slope of the relationship between change in the response of interest and TPA that is caused by the
pruning treatment.

Equation 1
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Figure 1

Figure 2  superimposes this regression on the data from Figure 1.  On average the four-year change in total Basal Area
per acre drops by 7.7 ft2 if we prune 40% of the live crown, and about 19 ft2 when we prune 60% of the live crown when
compared to the control (unpruned) group.

Figure 2

R-Square Coeff Var Root MSE Change_in_BA Mean
0.729717 18.40814 5.671794     30.81134
  

Standard
Parameter Estimate Error t Value Pr > |t|
Intercept 17.06590958 1.57959331  10.80 <.0001
TPA  0.09834795 0.00826373  11.90 <.0001
prun40 -7.73666552 1.54425933   -5.01 <.0001

prun60              -18.97527674 1.50336080 -12.62 <.0001

Summary

The preceding analysis allows us to write descriptive equations for the impact of pruning young Douglas fir
stands:

If a young stand of Douglas-fir is pruned to remove either 20% of the live crown or not pruned at all we can predict the
following change in BA after 4 years:

17.06590958 +0.09834795 TPABA∆ = •

If pruned to remove 40% of the live crown we can predict the following change in BA after 4 years:
9.32924406 + 0.09834795 TPA      BA∆ = •

If pruned to remove 60% of the live crown we can predict the following change in BA after 4 years:
-1.90936716 + 0.09834795TPA      BA∆ = i

Now, if we write equations for the four-year change in QMD we have the following results.  The control and the 20%
pruned equation is:

3.814788077 - 0.006733574 TPAQMD∆ = •

The 40% pruned equation is:
2.608808763 - 0.002485463 TPAQMD∆ = i

The 60% Pruned equation is:
1.790460538 - 0.002050229 TPAQMD∆ = i

The four-year change in H40 for the control, 20% and 40% pruned plots is simply the intercept of the equation above (no
relationship with density as measured by TPA):

40 13.43173077H∆ =

The equation for four-year change in H40 for the 60% pruned treatment is:
40 6.71072902 + 0.02079780 TPAH∆ = i

Conclusion

This study establishes under experimental conditions that pruning impacts growth of young Douglas-fir stands. At high
levels of pruning (40% or more of green crown removed) these impacts include decreased BA increment and decreased
QMD increment.  At the most intense level of pruning studied (removing 60% of the live crown) decreased height increment
is experienced, especially at lower densities.

From these results we can say in general that there is little impact on growth from pruning up to 20% of the live
crown, but impacts increase as the percentage of live crown pruned increases.
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When we look at the four-year change in QMD we see that the pruning treatment groups again seem to exhibit a smaller
four-year change than the control group (Figure 3):

Figure 3

Regression analyses showed that pruning 20% of the live crown has no significant impact on the change in QMD over
four years. There was a significant change in both the intercept and slope for the stands that were pruned 40% and 60%.  We
therefore excluded the terms of the regression that are not significant at the 0.05 level and refit the model to determine the
following:

Figure 4 superimposes this regression on the data from Figure 3.

Figure 4

In figure 4 we see that the 40% and 60%live crown pruning treatments have very close to the same slope and that
eventually, it looks like the unpruned and 20% pruning treatment plots exhibit about the same four-year change in QMD as
the 40% and 60% pruning treatments at high densities.

4-Year Change in Dominate Height
When we turn our attention to four-year change in dominant height (H40, or average height of 40 largest diameter trees

per acre) in figure 5, it appears that the control, 20% and 40% pruned live crown treatments seem to be grouped in a single
cluster, with the 60% treatment exhibiting much lower height growth in the four years after pruning.

Figure 5

After fitting Equation 1 to the data we found that only the 60% live crown pruning treatment had any significant effect
on four-year change in H40.  Keeping only the significant terms in the model (0.05 significance-level) and re-fitting the model
we obtained the following results:

Figure 6

4-Year Change in QMD

Figure 6 superimposes this regression on the data in Figure 5 which shows that 60% live crown pruning decreases
4-year change in HT40 but this loss in height growth is less at higher stand densities.

R-Square Coeff Var Root MSE         Change_in_HT40 Mean
 0.419633 11.09314 1.440641    12.98678
 

Standard
Parameter Estimate Error t Value      Pr > |t|
Intercept 13.43173077 0.14126649 95.08            <.0001
prun60  -6.72100175 1.00046464 -6.72            <.0001
prun60*TPA   0.02079780 0.00542339  3.83            0.0002

R-Square Coeff Var Root MSE Change_in_QMD Mean
0.764041 13.16855 0.315409        2.395171

                 Standard
Parameter Estimate Error t Value Pr > |t|
Intercept  3.814788077 0.10212547  37.35 <.0001
TPA -0.006733574 0.00054608 -12.33 <.0001
prun40 -1.205979314 0.26287194   -4.59 <.0001
prun60 -2.024327539 0.23968909  -8.45 <.0001
TPA*prun40  0.004248111 0.00133614   3.18 0.0019

TPA*prun60  0.004683345 0.00130693   3.58 0.0005
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Changes in Dominant Height, Basal Area, and QMD Four Years After Pruning Young Stands
of Coastal Douglas-fir

G. A. Christensen, K. R. Julin, R. J. Ross,
and S. Willits. Volume recovery, grade
yield, and properties of lumber from
young-growth Sitka spruce and western
hemlock in Southeast Alaska Forest
Products Journal. Madison: May 2002.
Vol. 52, Iss. 5; pg. 81, 7 pgs.

Wood volume recovery, lumber grade
yield, and mechanical properties of young-
growth Sitka spruce (Picea sitchensis
(Bong.) Carr.) and western hemlock (Tsuga
heterophyla (Raf.) Sarg.) were examined.
The sample included trees from commer-
cially thinned and unthinned stands and
fluted western hemlock logs obtained from
a sort yard. Mean cubic recovery of lum-
ber volume from all sawn logs was 44.9%.
More than 90% of the lumber was graded
as number 2 or better; about 5% was Clear
(C-Select or D-Select), and about 10% was
Select Structural. No differences in vol-
ume recovery or grade yield due to thin-
ning were noted for Sitka spruce logs. For
western hemlock, more volume was re-
covered from trees in unthinned stands;
more Select Structural and number 1 lum-
ber and less number 2 lumber was pro-
duced from thinned stands.

B.M. Potts  and H.S. Dungey. Interspe-
cific hybridization of Eucalyptus: key is-
sues for breeders and geneticists.  New
Forests,  March 2004, vol. 27, no. 2, pp.
115-138(24).

Eucalypt hybrids are significant in for-
estry, particularly in sub-tropic and tropi-
cal regions, where cost efficient, clonal
propagation is the key to their exploita-
tion. However, the outstanding success
of selected hybrid clones has given a
biased impression of the vigor of eucalypt
hybrids and the strength of reproductive
barriers in the genus. When full account is
made of losses through the life cycle, a
picture of high incompatibility and invi-
ability often emerges. Hybrid inviability
tends to increase with increasing taxo-

nomic distance between parents, but
there are exceptions. Hybrids also seem
more susceptible to pests than their
pure species. Intense selection may still
result in elite hybrid clones, but such
inviability and susceptibility adds a sig-
nificant cost to their development.
Breeders must carefully evaluate the
costs of hybrid development and de-
ployment compared with pure species
options. A key to hybrid selection is
the rapid development and testing of
large populations and application of
high selection intensities. However,
eventually this approach must be linked
with more formal breeding strategies.
As most traits are intermediate in F1
hybrids there is increasing interest in
advanced generation hybrids to pro-
vide desirable trait combinations. In
such cases, there is a clear role for
marker assisted selection to speed in-
trogression.

S.I. Chumachenko, V.N. Korotkov,
M.M.Palenova, and D.V. Politov. Simu-
lation modelling of long-term stand
dynamics at different scenarios of for-
est management for coniferous-broad-
leaved forests.  Ecological Modelling,
15 December 2003, vol. 170, no. 2, pp.
345-361(17).

The computer program package
FORRUS-S (FORest of RUSsia-Stand)
has been developed for simulation mod-
elling of forest ecosystems dynamics.
The program package FORRUS-S con-
sists of the model of natural develop-
ment of multispecies uneven-aged
stand, the model of exogenous influ-
ence (including sylvicultural activities)
and a set of accessory programs (stan-
dard GIS, reference databases, mod-
ules recoding input and output infor-
mation, etc.). The available to date set
of reference databases allows forecast-
ing of stand dynamics in the zone of
mixed coniferous-broad-leaved forests
in European Russia. Since within this

zone photosynthetic active radiation (PAR)
is the main limiting factor, it is recalculated
at each step while other factors as soil
richness and humidity are considered con-
stant throughout the modelling cycle. Mod-
elling is performed for each cohort sepa-
rately, i.e. a group of individuals of same
species and ontogenetic state. Each cohort
is described by a set of biological param-
eters stored in specially compiled reference
databases (biometrics of tree crown, de-
mand for light, gaps in the canopy, crown
transparency to light, seed dispersal dis-
tance, sprouting ability, growth tables, po-
tential stand quality index, etc.). Growth
increment, thinning and natural regenera-
tion are modelled with the step equal to 5
years.The model utilizes the principle of
subdivision of the space into discrete three-
dimensional elements. This approach makes
it possible to consider the available PAR in
the zone of active growth in a tree crown,
and also to take into account spatial het-
erogeneity of growth conditions such as
relief and soil characteristics. Modelling
area can be up to several thousands of
hectares.A number of external modules
simulating sylvicultural measures can be
enabled or disabled at any modelling step.
FORRUS-S allows modelling of various
scenarios of sylvicultural activity includ-
ing: (1) natural stand development, (2) com-
plete cycles of sylvicultural measures ac-
cording to the current regulations and speci-
fications of Russian Forest Service, (3) with
infringement of technology specifications
(heavy upper thinning and removing the
best trees, clear cutting with destroying
natural regeneration without planting). A
set of tools was developed for analysis of
various output databases and forecasted
maps produced by means of GIS-
technology.Model utilizes the standard in-
put data have traditionally been using in
forestry of the Russian Federation (taxa-
tion site descriptions, forest stand maps)
and available for virtually all Russian terri-
tory. Paper describes the results of compu-
tational experiments at three scenarios of
forest management using sample forest
stand in the south of Moscow region.

Andrew Hill, MS Student, College of Forest Resources, UW and
Eric Turnblom, SMC Silivculture Project Leader

Pruning Douglas fir has been one of the foci of the many SMC experiments.   At selected Type I installations, three 0.08-
ha pruning plots were established.  These plots were thinned to residual densities that would not exceed an operationally
feasible number of trees per hectare to prune by leaving one-half (ISPH/2), or one-quarter (ISPH/4), or one-eighth (ISPH/
8) of the initial stems / ha (ISPH).  The three pruned plots in each installation occur in one of two possible configurations.
One configuration consists of two ISPH/2 plots and one ISPH/4 plot; the other consists of two ISPH/4 plots and one
ISPH/8 plot.  Most installations have three “control” plots that were not pruned that match the density of the three pruned
plots, but some installations have only two plots. The plots were pruned when the dominant height of the stand reached 9.1
m.  In most cases, the plots were spaced at the time of pruning, but about 1/3 of the plots were spaced 4 years prior to
pruning. Plots were randomly assigned one of three pruning treatments: live crown reduction by 20, 40 or 60 %.  Lift height
was determined by measuring the live crown length then multiplying by the appropriate crown reduction ratio.  The trees were
pruned with either clippers or pole saws, and then the final live crown ratio was determined.  The original study plan called for
trees to be re-pruned to the same post-first lift live crown ratio every 4 yr until a final pruned height of 9.8 m is reached.  All
trees in each plot were measured for total height, diameter at breast height (DBH), height to crown base, and height to the
lowest contiguous live whorl. This paper offers some preliminary results based on measurements four years after pruning.

Methods

        The analytical method used was the analysis of covariance. This is a form of regression that uses indicator variables
valued at either at 0 or 1; 0 if the treatment did not apply to the plot under examination and 1 if the treatment was applied.
With the SMC data there were three treatment groups and a control group. Using the control group as the basis from which
to measure change we use the following from of a regression equation to analyze the effects of pruning:

Analysis and Results

4-Year Change in Basal Area
Data in Figure 1 suggest that  plots undergoing pruning treatments exhibited a smaller change in Basal Area per acre than

the control groups and that the slope may be different. Statistical analysis using Equation 1 showed that a 20% pruning of live
crown does not significantly affect the intercept. Further,  there were no significant differences in the slope of the relationship
between four-year change in basal area and trees per acre caused by any of the pruning treatments.  We then excluded the
terms that were not significant at the .05 level and reran the regression to determine the following results:

0 1 2 3 4

5 6 7

4 20 40 60
* 20 * 40 * 60

yrs TPA Indicator Indicator Indicator
TPA Indicator TPA Indicator TPA Indicator

β β β β β
β β β

∆ = + + + +
+ + +

where 4 yrs∆  represents four-year change in any of three response variables (change in Quadratic Mean DBH, Basal Area, or
dominant height), the 0β  parameter represents the intercept for the variable of interest of the control stands, and 1β  describes
the slope of the relationship between change in the variable of interest and Trees Per Acre (TPA).  The coefficients 2 3 4, ,β β β
are the change in the intercept caused by pruning off 20, 40 or 60 percent of the live crown.  The coefficients 5 6 7, ,β β β
describe the change in the slope of the relationship between change in the response of interest and TPA that is caused by the
pruning treatment.

Equation 1
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Figure 1

Figure 2  superimposes this regression on the data from Figure 1.  On average the four-year change in total Basal Area
per acre drops by 7.7 ft2 if we prune 40% of the live crown, and about 19 ft2 when we prune 60% of the live crown when
compared to the control (unpruned) group.

Figure 2

R-Square Coeff Var Root MSE Change_in_BA Mean
0.729717 18.40814 5.671794     30.81134
  

Standard
Parameter Estimate Error t Value Pr > |t|
Intercept 17.06590958 1.57959331  10.80 <.0001
TPA  0.09834795 0.00826373  11.90 <.0001
prun40 -7.73666552 1.54425933   -5.01 <.0001

prun60              -18.97527674 1.50336080 -12.62 <.0001

Summary

The preceding analysis allows us to write descriptive equations for the impact of pruning young Douglas fir
stands:

If a young stand of Douglas-fir is pruned to remove either 20% of the live crown or not pruned at all we can predict the
following change in BA after 4 years:

17.06590958 +0.09834795 TPABA∆ = •

If pruned to remove 40% of the live crown we can predict the following change in BA after 4 years:
9.32924406 + 0.09834795 TPA      BA∆ = •

If pruned to remove 60% of the live crown we can predict the following change in BA after 4 years:
-1.90936716 + 0.09834795TPA      BA∆ = i

Now, if we write equations for the four-year change in QMD we have the following results.  The control and the 20%
pruned equation is:

3.814788077 - 0.006733574 TPAQMD∆ = •

The 40% pruned equation is:
2.608808763 - 0.002485463 TPAQMD∆ = i

The 60% Pruned equation is:
1.790460538 - 0.002050229 TPAQMD∆ = i

The four-year change in H40 for the control, 20% and 40% pruned plots is simply the intercept of the equation above (no
relationship with density as measured by TPA):

40 13.43173077H∆ =

The equation for four-year change in H40 for the 60% pruned treatment is:
40 6.71072902 + 0.02079780 TPAH∆ = i

Conclusion

This study establishes under experimental conditions that pruning impacts growth of young Douglas-fir stands. At high
levels of pruning (40% or more of green crown removed) these impacts include decreased BA increment and decreased
QMD increment.  At the most intense level of pruning studied (removing 60% of the live crown) decreased height increment
is experienced, especially at lower densities.

From these results we can say in general that there is little impact on growth from pruning up to 20% of the live
crown, but impacts increase as the percentage of live crown pruned increases.
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January 20-22, 2004 Plantation Forestry Symposium. Oregon State University. Oregon Convention Center &
Doubletree Hotel, Portland, OR. Contact: Tom Adams, w.t.adams@oregonstate.edu.

April  20-21, 2004 Stand Management Cooperative Spring Meeting. McMenamin’s, Troutdale, OR. Contact:
Megan O’Shea, moshea@u.washington.edu.

June 1, 2004 Exploring Stand Density and its Relationship to Wood Value.  For more info please contact
Jennifer Turner: jennifer.turner@forrex.org.

September 24-25 2004 Stand Management Cooperative Fall Meeting. This years fall meeting we be held as
a joint meeting with the Western Forestry & Conservation Association meeting: Effects of Management
Practices on Productivity of Western Forests: A Forest Products Focus.  The meeting will be held in Olympia
on September 20-23.  For more information on the Western Forest meeting please visit http://
www.westernforestry.org/). More information regarding the SMC meeting will be posted on the SMC’s web
page later this month: http://www.standmgt.org.

March 24-26, 2005 Red Alder: A State of Knowledge Symposium. Kane Hall, University of Washington,
Seattle, WA. Contact: Megan O’Shea, moshea@u.washington.edu.

October 24-26, 2005 Third International Precision Forestry Symposium. Seattle, WA. Contact: Megan O’Shea,
moshea@u.washington.edu.

Upcoming Meetings and Events

All of us in the SMC Office hope you had a very
happy holiday season and that 2004 becomes a great year
for all. Since the Fall Meeting we have been busy with the
field season and
updating the da-
tabase. Randy
has been quite
busy working on
our subcontract
to create a data-
base that will
eventually sup-
port an alder
modeling effort;
we hoped to
complete this
project by the
end of the year but have not received all of the data sets
which has delayed progress. Those of us on the faculty sud-
denly found ourselves facing class rooms full of students
and learning how to conduct team-taught interdisciplinary
courses that are part of the new undergraduate curriculum.

These courses have been
well received by the stu-
dents but in order to be
successful, we are finding
that they require much
greater planning time to
coordinate multiple in-
structors and disciplines.

In this issue you will
find an article on effects
of pruning and basal area,

QMD, and dominant height four years after pruning by
graduate student Andrew Hill and Silviculture Project Leader
Eric Turnblom. I also want to point out a change in the

SMC Fall 2004
Policy Commit-
tee Meeting
which will now
be on Septem-
ber 23-24 fol-
lowing the con-
ference  “Effects
of Management
on Productivity
of Western For-
ests: A Wood
Products Focus”
that will be held during the first part of that week. When I
learned that both the conference and our meeting were be-
ing held during the same week and that a number of us
would be participating in the conference, I sent out a sur-
vey asking if we should change the location of our meeting
from Oregon State University and hold our meeting fol-
lowing the conference at the same site. I got about 20 re-
sponses and more than 90% were in favor of joining the
meetings. As soon as details of the conference are finalized,
we will send you notification along with an agenda outline
for the SMC meeting.

Over the past years we get many questions and re-
quests for articles concerning response of PNW conifers
to fertilization. Fortunately, Bob Gonyea has maintained a
well organized file of Regional Forest Nutrition Program
publications and theses since the inception of RFNRP in
1969. We also received a grant from the USFS PNW Re-
search Station Focused Science Delivery Program that will
focus on developing a synthesis of what is known about
fertilization response by PNW conifers. As part of this ef-
fort, a new graduate student, Eric Sucre, will be scanning all
of the publications and theses and placing them on a website.
We will have more information about this project to im-
prove access to these documents in a future newsletter.

In This Issue

• Director’s Notes

• Changes in Dominant Height,
Basal Area, and QMD Four
Years After  Pruning Young
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Bob Gonyea at the Brittain Creek site.

Mariano Amoroso and Bert Hasselberg taking
measurements at Brittain Creek.
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