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Introduction Methods (Cont.)
Encroachment of grasslands by woody plants is occurring throughout the western Analysis. The coefficient of variation (CV) of predicted cover (from a local regression
US and more broadly around the world (Briggs et al. 2005). In parts of the Oregon model) was used as an index of species' sensitivity to light. The slope of trait-light
Cascade and Coast Ranges, conifer encroachment has reduced the extent of relationships was used as an index of trait plasticity (change in functional-trait

montane meadows by 50% In the last 50 years (Dailey 2007, Takaoka & Swanson performance) to declining light (Fig. 2). Using the slope and CVs of the 13 species, |
2008, Zald 2009). Meadows provide critical habitat and forage for wildlife, support examined the relationships between trait plasticity (slope of SLA or ABR) and

distinctive plant and insect communities, and serve as botanical points of interest. sensitivity to light (CV of cover) (Fig. 3).
Thus, loss to conifer encroachment is a growing management concern. At
Bunchgrass Ridge, the site of a long-term meadow restoration experiment, Preliminary results
meadow species show varying tolerance of encroachment: some decline rapidly, The CV and slope proved an effective tool at illustrating species sensitivity and trait
whereas others persist for decades to well over a century after tree establishment plasticity.
(Fig. 1; Haugo & Halpern 2007). Plant functional traits are often used to explain
ecological processes. My research explores whether variation in the functional o o e S s
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Study area. Bunchgrass Ridge is a 100-ha plateau (~1350 m elevation) straddling ® Variabilty of SLA (slope) : Ulriability of shoot to root ratio (Slope)

the boundary of the Western and High Cascades in Oregon.

Fig. 3. Relationships between trait plasticity and sensitivity to light for SLA [left] and ABR
[right]. Sensitivity explains 1% and 38% of the variation in plasticity for SLA and ABR.

Conclusions

There Is evidence that species that are more plastic in their above to below ground
biomass ratio are less sensitive to decreasing light levels. However, there is no
evidence that plasticity of species SLA Is related to species sensitivity. The relationship
of leaf area to light (one component of SLA) offers a different perspective on leaf trait
plasticity (Fig. 4). Species that are more sensitive to changes in light tend to have a
positive leaf area-light relationship, I.e. they develop smaller leaves as light declines.
Future analyses will integrate multiple traits of species and their distributions with
respect to changing levels of light.

Species sensitivity to light. Meadow species cover and % transmitted light (from
hemispherical photos) were measured at 600 locations (10 x 10 m subplots)

spanning the encroachment gradient at Bunchgrass Ridge. 1 e NG
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represent the variation in sensitivity to encroachment (Haugo & Halpern (2007). | Ml % Nariabilty of Leaf Area (slope)
sampled 16 individuals of each species (217 total) to ensure full representation of T o Tansmited Light (o
the encroachment gradient (open meadow to older fOfESt). | focused on traits Fig. 4. [Lgft] Leaf area vs. transmittec! light (%). Spe_cies are or.defed fro_rr_1 I_ower t_o higher sensitivity to light (CV of
o o _ _ cover). [Right] Slope of leaf area vs. light as a function of species’ sensitivity to light.
critical to resource acquisition (Crick & Grime 1987). | excavated, measured, and References
dried the components of each plant (root system, shoots, and leaves) to Crick, J.C., and J.P. Grime 1987. Morphological plasticity and nutrient capture in two herbaceous species of
- £ : A _ contrasted ecology. New Phytologist 107: 403-414.
determme SpECIfIC leaf area (SLA’ area to mass ratlo) and above-to-below ground Dailey, M.M. 2007. Meadow classification in the Willamette National Forest and conifer encroachment patterns in
ratio (ABR)- the Chucksney-Grasshopper meadow complex, western Cascade Range, Oregon. MS thesis, Oregon State

Univ.

Haugo, R.D., and C.B. Halpern. 2007. Vegetation responses to conifer encroachment in a western Cascade
meadow: a chronosequence approach. Botany 88:285-298.

Takaoka, S., and F.J. Swanson. 2008. Change in extent of meadows and shrub fields in the central western
Cascade Range, Oregon. Professional Geographer 60:527-540.

Zald, H. S. J. 2009. Extent and spatial patterns of grass bald land cover change (1948-2000), Oregon Coast
Range, USA. Plant Ecology 201:517-529.

Acknowledgements. Thank you. Funding was provided by the Andrews LTER, Portland Garden Club, and
Moldenke Fund. Katherine Dymek assisted in the field and lab, Bruce McCune provided suggestions on analyses,
and Shane Celis provided R programming support.




Cover (%)

2000 -

1500 -

1000 -

500 -

Positive Quadratic Concave CV Simulation

100 -

.
-+
- 75— Ccv=58
CVv=34 -
-" )
’ .
'.
'.
25-
+
..'
,
25 50 75 100 -
Total Transmitted Light (%)
0 10 20 a0 40 50 60 70 80 100
100 - 100
> L] 1o - | w 9 ‘9
el:c“‘ SR - } KL
PO - - & - %
a0 . ¥ ey e - 90
Ll - - .
- g y » " ‘3.‘. a & » . s | 5 .
80 +% Tt 1t ® Isu
70

eo +4 -

50 -
-
.

40 45—
3

30

20

T

10 4

kS

Linear CV Simulation

50
Total Transmitted Light (%)

Exponential CV Simulation

10000 -
7500 - CV=95

z

5 5000 -
g

2

8

o
g
5
R
-
&
g
2500 - .
'
g
5
s
.
o
=
-,
i
o
5
. -
.
0- = L
! !
0 25

50
Total Transmitted Light (%)

100

*a

i
100

Cover (%

750000 —

500000 -

250000 -

Cv=125

Steep Exponential CV Simulation

i
50
Total Transmitted Light (%)

~

|
100



	Survival of Meadow Species in the Face of Tree Encroachment:�A Functional Trait Approach�Jessica Celis�Department of Botany and Plant Pathology, Oregon State University�Major Advisor: Andy Jones	Co-Advisor: Charlie Halpern�
	Slide Number 2

