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Does variable density thinning effectively
maintain drought resistance in live white fir and
sugar pine over time?
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sugar pine over time?

Growth (ring width)

g T
v itk l"' ¥
o

" ey M L : L o 33 1
[ S eidi B R : . 1 i)"
v l.‘ * LI R R . B L 1
AL |
§ U985V \d

3 |
1 -~
iy ‘

Growth (ring width)

Lacks resistance

: Drought < Pre-drought
Pre-drought Drought Drought / Pre-drought <1




Does variable density thinning effectively
maintain drought resistance in live white fir and
sugar pine over time?

Growth (ring width)

Maintain resistance

Drought = Pre-drought

Drought / Pre-drought =1

Growth (ring width)

Lacks resistance

: Drought < Pre-drought
Pre-drought  Post-drought Drought / Pre-drought <1




Does variable density thinning effectively
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Does variable density thinning effectively
maintain drought resistance in live white fir and
sugar pine over time?
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Does variable density thinning effectively
maintain defense characteristics in live sugar
pine over time?¢
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Does variable density thinning effectively
maintain defense characteristics in live sugar
pine over time?¢
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Are resistant characteristics different between
frees that died from bark beetle-caused mortality
and trees that survived?e

Trees that exhibit drought resistance and greater
defense are also frees that avoid bark beefle-
caused mortality



1. Paired live-dead white fir and
sugar pine

2.Extracted and cross-dated cores

3.Measured growth and defense

4. Compared effects of treatments
on resistance (GLMM)

5.Compared resistant characteristics
between live and dead trees
(Mann-Whitney test)
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Does variable density thinning effectively maintain
drought resistance in white fir over timeze

Variable density thinning
can have nevutral effects on white fir, but no
different than conventional methods.

Prescribed fire can have short-term adverse affects
If unthinned.



Does variable density thinning effectively maintain
drought resistance in sugar pinee

Variable density thinning can have
neutral to beneficial effects
on sugar pine, suggesting an improvement over
conventional methods.

Prescribed fire can have short-termm adverse affects
If unthinned.



Does variable density thinning effectively maintain
defense characteristics in sugar pinee

Variable density thinning can have
neutral effects on sugar pine, but no different than
conventional methods.

Increase in average duct size in control units may
be resource frade-off.



Does drought resistance enhance resistance
to bark beetle-caused mortalitye

It depends...
Growth as a resistance metric
Positive feedbacks
Plot level measurements
Spatial variability metrics
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« Quantify spatial
heterogeneity

Quantify spatial
patterns of
mortality

« Which structures

VDT Burned

4+ Bark beetle

promote or
inhibit bark
beetle

resistance?
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