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INTRODUCTION:

Methods

Intact
No Grazing
Severed
Low Grazing
Intact
Low Grazing

Hydrocotyle bonariensis clone spanning a temporally variable
environment. Red dots indicate ephemeral resource patches.

● Clonal plants such as Hydrocotyle bonariensis that have the
ability to integrate resources are highly abundant in coastal
dune systems characterized by resource heterogeneity.1,2,3
● H. bonariensis clones expand through the extension of rhizomes
(underground stems), which proliferate ramets across large
areas of the dune landscape. 4,5
● Ramets that remain interconnected via rhizomes have the
potential to share resources within a clone, and in doing so,
allow a clone to become physiologically integrated. 6,7

● On the coastal dunes of North Carolina, horses consume dune
plants, as well as promote sand burial through their trampling and
grazing activities. Grazing and burial can be detrimental to a
plant’s ability to survive, decreasing photosynthetic area and
plant biomass.
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● In the trays, one branch (source-side)
received no grazing, while the other
branch (sink-side) was randomly
assigned one of three grazing
treatments: no, low and high.
Time 2

● Integration allowed H. bonariensis clones to increase biomass
and proliferate ramets in areas experiencing high levels of
defoliation and sand deposition.

Severed
No Grazing

● A connected pair of branched ramets
was placed in 1.5 m by 0.11 m trays
filled with dune sand.
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CONCLUSIONS:

GRAZING EXPERIMENT:
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● Increased biomass and ramet production in both grazing and
burial treatments showed that H. bonariensis can ameliorate the
negative effects of these conditions by supporting clonal
expansion in effected areas.

● Half of the clones from each treatment
were severed to eliminate the
possibility of integration - 10 replicates
of each treatment combination.

● Rhizomes allow for vertical and horizontal growth within sand
dune environments, optimizing ramet placement despite a
shifting substrate.

Results
● The effect of integration on clone
biomass and ramet production varied as a
function of grazing (p < 0.05 and p <
0.001 respectively; Two-way ANOVA).

Ramet Production

● Biomass decreased as grazing increased,
however intact clones produced more
biomass than severed clones.
● Ramet production in intact, high grazing
treatments was greater than the severed
treatments.

From top to bottom, dark green: no grazing,
middle green: low grazing and light green: high
grazing. Black lines denote severing.

● Defoliation and sand destabilization occur as a result of horse
activities in dunes and their effects are patchy in time and space
on a scale experienced by H. bonariensis clones. A single
integrated clone can span over 50 m2 of dune area.5

BURIAL EXPERIMENT:
Methods
● Boxes (0.5m x 0.5m) were placed
on top of naturally occurring H.
bonariensis clones in the field
and filled with sifted sand.

● Given the unpredictable nature of these changing conditions, it is
beneficial for a clone to maintain a large, integrated network of
ramets that can share resources over time.
● Clonal integration allows H. bonariensis to thrive in an extreme
environment that would otherwise be lethal to many non-clonal
plants. Our results help explain why rhizomatous, clonal plants
dominate coastal dune environments.

● Four burial treatments included
the following sand levels: 15 cm,
30 cm, 45 cm and recurrent (3
-15cm events) with 6 replicates in
a randomized block design.
Results
Four H. bonariensis ramets shown. A ramet is the smallest
physiologically independent unit of a clone and can consist
of a leaf, roots, branched meristem and an inflorescence.

● H. bonariensis increased biomass
and ramet production by growing
vertically up through the sand and
placing new ramets near the sand
surface.

Mean total biomass (+ SE) produced in
each burial treatment.

● On the coastal dunes of North Carolina, feral horse populations
promote environmental heterogeneity through their grazing and
trampling activities.8
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