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Background

Hobbs et al. 2006



Main research question

Do abiotic site conditions affect habitat suitability for 

the Southwestern willow flycatcher, as measured by 

functional traits?



Functional traits

See: Palmquist et al. 2016, Henry et al. in prep



Specific Leaf Area (SLA)

■ Area per dry mass of leaf

■ Considered one of the most 
important functional traits

■ Reflects relative growth rate, 
stress tolerance, leaf longevity 

■ Correlates with temperature, 
light availability, water 
availability

Weiher et al. 1999

Poorter et al. 2009



Branching structure

■ Most important functional 

trait for SWFL habitat

■ SWFL requires:

– Dense branches 4-6 m 

above ground

– Intact canopy

Kus et al. 2000

Raynor et al. 2017



To address today

Does specific leaf area and branching structure 

of Tamarix vary with site environmental 

conditions?

Can we use published literature values for 

specific leaf area of Tamarix?



Methods

■ Sampled 34 sites in and around 
Grand County, UT

■ Collected 10 leaves per 10m 
transect, 5 transects per site

■ Measured branching structure at 
each transect

■ In lab, measured leaf area and 
mass using methods from Perez-
Harguindeguy et al. 2013

■ Branching structure compared 
using Gower dissimilarity





Henry et al. 2017



Environmental variables

■ Soil 

– Electrical conductivity

– pH

– Percent sand

■ Distance to water

■ Elevation above sea level

■ Longitudinal slope

■ Grazing intensity

■ Beetle presence

■ Cover of standing dead 

Tamarix (estimate of 

biocontrol intensity)



Site ID

South North

F = 38.71

p < .0001

Site[Reach]: F = 46.06, p < .0001

Reach: F = 24.16, p < .0001

SLA differs by site and reach



Environmental variables do not explain SLA

n.s.



Nagler et al. 2009Horton et al. 2001

Our results do not match literature values



Branching structure also differs by site 
and reach
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Environmental variables partially 
explain branching structure

Variable T p

Soil electrical conductivity -2.67 .009 *

River width 2.22 .029 *

Percent Tamarix dead per site 2.24 .028 *

Elevation above sea level 1.62 .108

Results of stepwise selection

R2 = .17



What’s going on?

■ SLA is predicted by temperature, light availability, 

and water availability

■ No clear gradient in environmental variables 

between sites

■ Within this county, there is not much spatial 

variation in temperature and light availability

■ Genetic variation is a possible explanation

Sher and Quigley 2013



What’s going on?

■ Literature values were collected at different 

locations from our study - this suggests high 

interspecific variation

■ Branching structure seems to be affected by these 

environmental variables, but the model does not 

explain much of the variation



Future directions

■ Full series of traits

■ Other species

■ Additional abiotic 

variables

■ More in-depth look at 

branching structure
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