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BACKGROUND METHODS
A The extent of fragmentation
PREDICTOR

experienced by an individudepends
2y Yy AYRAOARdzZ f

A Ecologists need a way to quantify
that difference in perception in order
to understand how organisms
experience fragmented habitat,
spatially and temporally

A Echinaceangustifolia(a longlived,
seltincompatible perennial) in
tallgrass prairie remnants is aaheal
study system for testing how perception of scale influences
populationlevel measurements such as flowering synchrony

A A specific perception of scale, in this case spatial connection
distance, o, can be used to define clusters of Echinacea and
the resulting populatiodevel measurements within clusters

Echinaceangustifolia

QUESTION

How doegopulationlevelmatingsynchrony within clusters vary
with d?

RESULTS

<
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A2y 2 We dgfiggEghigacealusters

using a connection distance,
d. If an individual has
neighbors withind, they are
In the cluster, and neighbors
of those plants that are
within d are also included.

d=5m d=20m

5m

A On averageindividual

Figure 1Clusters shaded in blue were defined based on a
smallerd (left panel). The larger cluster, shaded in orange,
was defined by a larger(right panel).

Synchrony of flowering phenology within clusters depends
on the spatial scale at which clusters are defined
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We calculated population

level synchrony, an index

iIncluding the sum of

iIndividual synchronies within

a cluster, using dz3 & LJdzNA S NJ
(1983)methodand R package
mateable

A Select minimallyadequate
modelby using backwards
elimination from a linear model

A Determine clusters using
3.4.3 and R packagspand
rgdal

A 3-year dataset includes precise
spatial coordinates and first and
last day of flowering fo?2,836
flowering Echinaceandividuals

A 6400 ha study site in western
Minnesota

Clusters defined by three
connection distancesl
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Figure 2Connection distancedf as a predictor of synchrony, with each data point
representing a single cluster at a sindld he minimally adequate modelsgnchrony ~

Echinaceglants areless
phenologicallysynchronous
with their cluster agl
Increases (Figurg)

A On average, plant& small
clusters experience higher
synchronyput much more
variation in synchrony than
plants in clusters defined by
larged (Figure?2)

A Bee species, such as
generalists that pollinate
Echinaceawith smaller
foragingdistances (smallen)
experience more
synchronously flowering
clusters ofechinaceand
more variation in synchrony
than bee speciewith larger
foraging distances (FiguB

Figure3. The clusters defined by the largekare pink, second

log(d) + yearwith parametric bootstragp = 0.02. Pointare jittered along the xaxis, and
colors represent years.

CONCLUSION

Lowerphenologicalsynchrony at larged
may result from clusters encompassing
heterogeneous environments or genetically
differentiated patches.

largest orange, and smallest bluechinacealants are
represented by green dots.

Differences in perception determine
Interpretation of synchrony, a general
phenomenon that affects mating
opportunities.
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