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Introduction

e Douglas-fir- valued for strength,
stiffness, durability
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Introduction

* In 2007, non destructive testing of =
300 small diameter Douglas-fir in
Western MT

 Significant differences in
nondestructive MOE
o Age (maturity)
o Growth rate
 Soil Bulk Density (SBD)

* Increment cores indicated
consistently higher Specific
Gravity (5G) in trees on low bulk
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Introduction

e Annual rings

— Historical record of
tree-environment
interaction

— Latewood
Percentage (LWP)

— Timing of available
moisture critical
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Introduction

* Hypothesis:

Interaction between Provide available Results in higher

climate and low bulk =—>» moisture later in ——» average density and

density soils the growing season LWP on low bulk
density soils

* Objectives

— Determine differences in annual ring
characteristics between trees grown on low
and high bulk density soils

— Assess climate interactions with soil bulk
density




Methods- Project outline
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Tree, site, and Climate
stand variables data

|
Methods- Statistics |

Assess
> climate
interaction

* Linear mixed
mOdelS Possible covariates:
— Account for — Percent green canopy
repeated measures — Basal area
. . — Percent closed cano
— Fit models using oEe Caneby
— Stand density index
data from 1976-1985 — Mean annual increment
— Test models using — Age at breast height

data from 1986-2005 — Average ring length,
— Elevation w s




Results
e 1976-1985 (Calibration)

— Average ring density and latewood percentage
* Significant interaction between SBD and Year

Average Density — 1986-2005
e 1986-2005 (Test) 650 oW STED
— No significant interaction @ 625 ~-High ol 8D
between SBD and Year 600 i1 j\t
. o —~ 575 I+ TlT T TTr - T/\
- Significant effect of low &~ TNIT AT paotd
1 1
SBD regardless of year S, 11t \i{%/&
< = L L1 -
* 7% higher density and 14% 500 | L * .
more latewood 1985 1990 1995 2000 2005 l

Year




Results

Differences in average density between SBD groups
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Results

Percent difference in average

Difference in average density
between SBD groups and May
Precipitation
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Discussion

* Soil bulk density’s potential influence on average density:

Least limiting water range Ash parent material and slow growth
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Discussion

2006 MSR Lumber Price

Significance: per mbf
$600 $537
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Discussion

*Wood
quality
mapping
eRestoration
activities

Legend
o  GPS Plots

Wood Quality Index
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Conclusion

— Significant SBD effect for Low SBD trees

« 7% additional latewood depending on measure (14%
more latewood in Low SBD than High)

 Low SBD trees 40 kg/m3 denser (7.5% more dense)
— 5Gygyspp =0-49 SGyyignsp = 0.45
— Differences between SBD groups changes with
climate
* Increased difference with July/August CDD

e Decreased difference with extreme midseason
precipitation events




Limitations and Future Work

e Experimental

— Future work: monitor soil moisture, root
growth, and xylem formation

e Confounding variables

— Future work: Experimental design to better
identify potential interactions

e Extent

— Future work: expanded study area, better soil
measurements
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