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Conifer Encroachment
In past 50-100 years, lost ~30% of oak woodlands in northern CA
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Questions

1. How does oak physiology vary with season, encroachment, treatment, & climate?
2. How does wnndland hlﬂdl‘.fEl’EIt'-,f var\_.r with encrnach rnent & treatment?
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Encroachment Increases Oak Sensitivity to VPD
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Physiological Acclimation?

Cipeni | | Kaderats ] | Heavy I

]
¥=510+68 x p=010+57x ¥=140-130 &

&

00

g, (el HaO TR 1]

k!
=
[

. R*=0.24, p<0.0001 R*=0.09, p =0.001 R*=0.31, p<0.0001

X :-! :I 1- | i = X
Leal Wy (MPa)

Goff et al. 2025, Restoration Ecology



Thinning Decreases Water Status
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G, Response to Conifer Removal?
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Biodiversity

* Lowest plant diversity in heavily encroached stands
* Lowest mammal diversity in open stands

* Bird diversity relatively invariable with encroachment & treatment
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Take-Home Points

1. Conifer encroachment reduces oak water stress & gas exchange

2. Conifer removal does not meaningfully increase oak water stress & increases gas
exchange, even in heavily encroached stands

3. Conifer removal should be aggressive
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Study Sites

* 2 Open * 2 Heavily encroached
* 2 Moderately encroached * 2 Heavily encroached, thinned
* 2 Moderately encroached, thinned




Methods

« 2017 (pre-thin), 2018, 2019

* Measurements
— Water potential (predawn & midday)

— Stomatal conductance
— Physiology/Climate modeling
— Biodiversity (post-thin only)

* Plants

* Mammals

* Birds

Ph oto: ECOP
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Altered Microclimate
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Fuel Moisture

* Encroachment adds fuel & increases foliar moisture (harder for Rx fire)
* Treatment reduces & dries fuel = longer Rx fire window
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Y Diurnal Trends
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Tree Water Sources?
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Y Response to Conifer Removal?
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Encroachment Increases Oak Sensitivity to VPD
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Thinning Increases Gas Exchange
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Drought Resistance Thoughts? PSME

. . Enhances oak water
White Oak Trees, Stand Condition
status but yet

al * - * o ‘ reduces drought
1.0 bB bB resistance?
bA I :[

a
E 08 J_
[i%)
fg Stand Condition

06
E . Qak-only
E L'F Encrpached
So4
=
')

02

0.0

2013 2014 2015

Drought Year Beckmann et al. 2021



Growth

Z000 1

1600 -

SAl(mm’)

1000 4

500 1

Stand Condtion
— Oak-only
— — DfF Encoached

]«

T . TR
B-- o8-8 AR

2002 2003 2004 2008 2008 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016
Year
Beckmann et al. 2021



Competition

: b .
Oregon white oak Douglas-fir

© ] ® |

% hien Oak competition % 1.2

& 1.00- & x 21

2 \k 2.5 @

L 075 . 5 < D751

K o = il e

=) H7s o

S 0.50- - S 0.50

8 10 o

O 0254 | | Q0251 | |
0 5 10 0 5 10

DF competition DF competition



Competition

Oregon white oak

0.82 ™~
DBH- e
0,15 ™
Sep max temp .
0.2
Apr-Jun max temp .
. u‘ﬂg whw
Previous year CWD 1 L
0.08 ~**
Nawv-Jan precip - .
) D-DT E
Jul-Aug precip 1 L
0.06 **
DF comp:previous year CWD - .
: -0.04 *
DF comp:Jul-Aug precip -
0.16 +**
Max summer temp | .
-0.16 ***
DF comp:Apr-Jun temp »
-0.46 **
DF competibon —
= 0,82 «**
Oak competition ——
-2 -1 0 1 2
Effect size

Beckmann et al. 2021



Oak Growth Release

MeanAnnual DBH growth (cm/year)
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California Black Oak Research
* Legacy black oak mortality after conifer removal on Karuk Ancestral Lands

* Can coppicing improve oak survivorship after conifer removal treatments?
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East Cascades Oak Partnership

* (Collaborators: Columbia Land Trust, OSU, NRCS, Confederated Tribes of Warm
Springs, American Forests, Conservation Fund

* Companion study on eastern edge of Oregon white oak range near Mt. Hood
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