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Abstract

Methodology

Results

Climate change has and will continue to acidify the world’s oceans
with several studies showing adverse impacts on submerged
aquatic vegetation (see fig. 1). However, the effects an acidified
ocean would have on terrestrial coastal vegetation from sea spray
are less known. This study aimed to simulate various scenarios of
future ocean acidification and test the subsequent health and
growth of Uniola paniculate (common name: sea oats), which are
a predominant coastal dune plant species. The sea oats were
divided into four treatment groups and sprayed with artificially
created seawater, each group exposed to a unique pH based on
possible future scenarios ranging from 7.8-8.1pH. The thirteenweek experiment was conducted in the partially open air FAU
greenhouse with as much exposure to natural conditions as
possible. Preliminary results signify that sea oats well known
resilience to extreme environmental conditions extends to pH as
well. The sea oats being treated with the most acidic possible
seawater seem to be in the same state of health as those treated
with modern day pH. Results from these types of studies helps
support current conservation efforts and promote confidence in
current practices of planting and stabilization of sediment along
coasts.

• 40 juvenile sea oats were purchased from Green Seasons
nursery in Parrish, Florida
• Sea oats were split into 4 groups of 10 plants
• The groups were each assigned to receive a pH value equally
distributed within the range of expected values to be found on
Earth by 2100 depending on emission level scenarios (modeled
by NOAA).
• 1 control group was assigned a modern day pH of 8.1 and 3
experimental groups assigned pH values 8.0, 7.9, and 7.8.

Preliminary results are positive, with the sea oats visually healthy.
No one group looks severely unhealthier than the rest (e.g,.
discoloration of stems or leaves, loss of oats, wilting). The next step
will be to weigh each plant, dry the plant, and reweigh to evaluate
biomass differences.

Discussion
Based on the preliminary qualitative data it seems that the sea
oats tolerance to extreme weather extends to acidified sea spray
as well. This is great news for anyone who has utilized sea oats in
coastal management. However, a important phase of the sea oats
life cycle was not studied. Seed germination and growth. A
suitable follow up experiment should analyze how acidified sea
spray may effect sea oat seeds ability to sprout and survive since
the plants are much more sensitive in these early conditions.
Some additional suggestions for future researchers are to use
bigger planters since the oats grew so fast it seemed as though
the planters may have been limiting their root growth vertically.
Another would be testing in a more enclosed or controlled
environment. This experiment was conducted in a semi-open air
greenhouses (hurricane-damaged portions of the roof have not
yet been repaired) and therefore exposed the sea oats to rain
which could introduce a large natural rain pH variable.

Conclusions
Fig. 2 The sea oat liners grouped soon after planting.

Fig. 1 The climatology developed in this study shows pH trajectories from the past and
into the future. Courtesy of NOAA NCEI.

Background

• The sea oats were planted in 1 gallon planters filled with
quikrete playsand (which is screened, washed, and dried) mixed
with ~150 grams of miraclegro perlite (to improve drainage and
provide some fertilization) (see fig. 2).
• The experiment took place from June 13th until (TBD) in a open
air Greenhouse to have as natural conditions as possible. Twice
a week the sea oats were watered normally with freshwater until
the top layer of sand was saturated.
• Afterwards 1 gallon of freshwater would be mixed with 85
grams of sea salt to obtain a salinity of ~35 ppt. Then the
simulated seawater's pH of 8.2 (on average) would be lowered
(via phosphoric acid dilution) to whatever pH is needed for the
respective treatment group. The acidified 'sea spray' would then
be loaded into a spray bottle to be physically sprayed onto the
test plants until runoff (see fig. 3).

Coastal vegetation, specifically those found growing on dunes,
play an incredibly important role in reducing local erosion rates via
their rhizomes stabilization effect. If these species were unable to
survive future ocean pH levels their loss would be strongly felt by
many coastal communities with loss of ecosystem functions.
Sea oats are an attractive and hardy plant that can survive in
extreme conditions such as drought or saltwater inundation.
These dune defenders are one of the most abundant coastal
vegetative species along the Southeastern seaboard of the United
States because of this fact. They are extremely important to
conserve, and it needs to be understood if their tolerance for
harsh conditions extend to that of those brought forth from climate
change.

Dune vegetation is important not only for coastal ecosystems but
for human communities located nearby as well due to their
protective capabilities. While early results may indicate sea oats
can survive ocean acidification; it is important to study all aspects
of climate change which effect coastal systems in order to best
understand if coastal resource management techniques will still
be effective decades from now. As of now coastal resource
managers can be confident that sea oats are still a viable choice
for coastal defense when considering this dimension of climate
change.
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• Simulate predicted future scenarios that sea oats will face.
• Determine the overall health impacts on sea oats when
exposed to varying sea spray pH treatments based primarily on
root biomass.
• Provide recommendations for coastal resource managers.
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For Further Information
Fig. 3 A sea oat sprayed until runoff

Please contact evanblanchard2016@fau.edu for more information or questions.

