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Results	Introduc%on	
Community assembly is the result of  ecological selection processes, dispersal processes, and 
random drift processes (Vellend 2010).  Selection processes can cause coexisting species to 
be more similar or more different in traits, depending on the strength of  environmental 
filtering or resource partitioning.

Scale in terms of  the spatial extent can influence how trait similarity differs from random 
drift.  For example, a grassland could have higher than expected trait diversity by having 
tall, medium and short species in most samples.  But if  the scale is expanded to include 
forests with tall trees, then the grassland plants may have lower than expected trait diversity 
(Weiher and Keddy 1995).  

Scale also includes the sample scale or grain size.  We sampled the vegetation around 
coexisting sedges at three grain sizes (0.1 m2, 1 m2, and 10 m2) to investigate if  this aspect of  
scale influences our conclusions about community assembly.

Methods	
Field sites were chosen based on habitat type including: wet, mesic (medium) and dry forests, 
as well as open-canopy prairies and marshes. Sites were located in the Dunnville Wildlife 
Management Area (Dunn County), Putnam and Lowes Creek Parks (Eau Claire County), 
Schmidt Maple Forest (Clark County), and the Tiffany Wildlife Management Area (Buffalo 
County). 

Sample points were chosen based on the presence of  two coexisting flowering sedges that 
were either touching or were rooted within 5 cm of  each other (n =32).  Around these points 
we also sampled all vascular plant species at three grain sizes: 0.1 m2, 1 m2, and 10 m2 (see 
also the circles drawn to scale) 

For each plant, we measured four functional plant traits that are associated with the two 
main global trends in plant variation.  Two traits are associated with plant size: height (to the 
highest mature leaf, cm) and leaf  area (surface area of  the entire leaf  including the petiole, 
cm2).  Two traits are associated with leaf  economics (slow vs. fast growth): specific leaf  area 
(SLA, leaf  area per gram dry mass, m2 kg-1) and leaf  dry matter content (LDMC, dry mass 
÷ fresh mass).  Height, leaf  area, and SLA were loge transformed because they have a 
lognormal distribution.
 
At each scale we used a Monte Carlo simulation in R to determine if  the coexisting plants 
were more similar or more different than what would be expected if  the trait values were 
assigned randomly.  We determined the mean range in trait values across the 32 samples.  
Traits were shuffled 1000 times and the overall mean and standard deviation of  the random 
mean range were calculated.  The standardized effect size (SES) was calculated as (observed 
mean range – overall random mean range)/(standard deviation of  the random mean range).  
SES < -2 indicates significant trait similarity and ecological filtering, while SES > 2 indicates 
significant trait differences and competitive exclusion (Gotelli and McCabe 2002).  


Figure 1: Standardized Effect Sizes (SESs) of  trait ranges became increasingly negative with increasing grain size (area, m2).�
Dotted line shows the level at which SES becomes significantly less than expected by random drift (SES < -2).

Discussion		
The relative strength of  ecological selection processes and random drift processes are dependent on the size of  the sample.
Ecological selection processes (i.e., filtering) has a stronger effect at the larger sample size while random drift processes are stronger at the smaller 
sample sizes.

Similar effects of  scale were observed in neotropical bird assemblages for size traits (Trisos et al. 2014).  However, in bumble bee assemblages, there 
were similar effects of  scale only for phylogenetic diversity but not trait diversity (Harmon-Threatt and Ackerly 2013).

The results support the idea that community composition may be understood best at larger spatial scales (e.g., at the regional scale Rickelefs 2008), but 
even so, our samples still represent very small samples.  Therefore, the results do not fully support Ricklefs (2008), but do call into question the use of  
very small samples for assessing ecological filtering processes.
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