( YA &

@ Science in School

* The European journal for science teachers

ISSUE 67 — April 2024 Topics Biology | Science and society | Sustainability

Figure 1:"Seagrass (Zostera marina) mead oW
Image courtesy of Fiona Crouch

Seagrass the wonder plant!

Fiona Crouch

Did you know that there are flowering plants that live in the sea?
The unique characteristics of seagrasses are vital for the health of our planet.

We live on a blue planet, over 70% of the planet’s surface is
covered by water. The ocean provides humankind with oxy-
gen, food, and medicines. It regulates the climate, is a key
mode of transportation, is home to an incredible diversity of
plant and animal species, and is a place where we can have
fun above and below the waves. Unfortunately, our ocean
and habitats are under threat. Coral reefs are often high-
lighted as a habitat that needs protection/restoration, but
coral reefs are only found in tropical and subtropical waters
around the equator. Seagrass meadows (figure 1) are found
across the globe from the tropics to the arctic, around the
coasts of 159 countries,"but until recently seagrass attracted
little attention.
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What is seagrass?

Seagrasses are not seaweeds, they are a plant; in fact they
are the only flowering plant found in shallow marine envi-
ronments, such as estuaries, sheltered bays, and lagoons.
When you float over a thriving seagrass meadow, with the
sun’s rays penetrating the water’s surface, it looks very much
like a grassy meadow on land (figure 2). Sunlight is important
because seagrasses, just like terrestrial plants, use sunlight
to photosynthesize, by absorbing carbon dioxide to create
oxygen and energy in the form of sugar. Unlike more diverse
terrestrial grasslands, a seagrass meadow is made up of only
one or two species of seagrass but is home to a myriad of
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Seagrass

Figure 2: Left: Seagrass meadow. Right: Seagrass features.
Images: Meadow: courtesy of Fiona Crouch. Features: courtesy of Project Seagrass.

species from small invertebrates, like snails and crabs, to
larger animals, like turtles and dugongs.

Seagrass has rhizomes that grow horizontally within the sed-
iment, from which new plants can grow (asexual/vegetative
reproduction; see figure 2), and they also produce flowers for
sexual reproduction (figure 3).23 Different seagrass species
have different flower systems: some, like eelgrass (Zostera

marina) have distinct male and female flowers,™ and oth-
ers, like Neptune grass (Posidonia oceanica), have hermaph-
rodite flowers with both male (stamen) and female (carpel)
structures.®™ Just like land plants, the stamens produce pol-
len, which can be carried by the water currents or marine
animals®? to other flowers for fertilization, and the resulting
seeds grow into new plants. However, seeds are vulnerable
to predation and at the mercy of the ocean environment, so
vegetative reproduction through rhizomes remains an im-
portant strategy.[®!

An established, healthy, dense seagrass meadow provides
numerous benefits to marine ecosystems and humanity, but
global seagrasses are under threat.

Why the global decline in
seagrass meadows?

Seagrasses have been in decline since the 1930s, when a
wasting disease decimated 90% of the meadows in the
North Atlantic.”? Furthermore, in recent years a variety of
human-driven factors have reduced the extent of seagrass
meadows across the globe. Coastal development, pollution,
dredging, climate change, and overfishing have all either
physically damaged or restricted the growth of seagrass
(figure 4).1v8

Figure 3: A) Male flowers of Z Marina. B) Female flowers of Z Marina. C) Hermaphrodite flowers of P. oceanica.
Images: A: courtesy of Fiona Crouch. B: Susannah Anderson/Flickr, CC BY-NC-ND 2.0. C: Alfiero Brisotto/Flickr, CC BY-NC-SA 2.0.
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THREATS TO SEAGRASS ECOSYSTEMS
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Figure 4: Threats to seagrass habitats from human activity
©Seagrass Restoration Handbook, with kind permission

Benefits of seagrass to humanity

Seagrass offers huge benefits to humanity.”! First and fore-
most, seagrass provides a vital habitat for a vast range of
marine species. Some species that rely on the seagrass for
food and/or shelter are threatened, endangered, or critically
endangered according to the International Union for Conser-
vation of Nature (IUCN). Seahorses, like the short-snouted
seahorse (figure 5), cruise around a meadow and anchor to
the grass by their tails. Seagrass comprises up to 90% of the
diet of larger species, such as dugongs, which spend their
days grazing the seagrass like a cow grazes on land, hence
dugongs sometimes being referred to as ‘sea cows..

Figure 5: A short-snouted seahorse
Image courtesy of Fiona Crouch
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Seagrass meadows are also home to commercially important
fish and shellfish, ironic given that fishing gear such as trawls
and dredges destroy the seagrass." " " However, the value of
seagrass as a nursery ground for species like cod and pollock
is now being recognised.™ " The meadows provide shelter for
juvenile fish (figure 6) which helps to maintain healthy pop-
ulations of commercially important species and a balanced
ecosystem, which in turn provides a livelihood for coastal
communities.

Other benefits of seagrass meadows are the important role
they play in reducing coastal erosion. A healthy meadow can
reduce the energy of waves and currents,™ helping to pro-
tect shorelines from erosion. They also trap sediment and or-
ganic matter,™ which can stabilize shorelines. Meadows also

improve water quality by filtering nutrients and pollutants!™!

C . . Figure 6: Nursehounds (Scyliorhinus stellaris), a kind of catshark, are
from the water column, which in turn reduces the impact of & (Scy )

a vulnerable species that live in seagrass.

harmful algal blooms. Image courtesy of Fiona Crouch
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Figure 7: Environmental benefits of seagrass meadows
Image ©Seagrass Restoration Handbook, with kind permission
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As the impact of climate change becomes ever more evident,
the value of seagrass to sequester and store carbon has
drawn much attention in recent years. Seagrasses, like salt-
marsh, mangroves, and kelp forests, are a marine ecosystem
that sequesters carbon, referred to as ‘Blue Carbon’, which
makes them essential in the fight against climate change.
b4 151 Seagrass meadows are highly efficient at capturing and
storing carbon from the atmosphere. During photosynthesis,
seagrasses take up carbon dioxide and incorporate it into
organic compounds, which they store in their tissues. This
removes carbon dioxide from the water, which means that
seagrasses act as a buffer to ocean acidification. Additionally,
when the plant dies and sheds its leaves, this organic matter
sinks to the sediment below where it is buried and stored for
long periods of time, removing the carbon from the atmo-
sphere. Seagrasses can do this up to 35 times faster than a
rainforest,"* so we urgently need to take action to protect
seagrass meadows.

Conserve and restore

We now recognise the value of seagrasses to humanity, es-
pecially in the fight against climate change, which has led to
international support and collaboration to conserve existing
meadows by reducing pressures and restoring or planting
new meadows.[18]

Reducing pressures requires innovation, cooperation, and
policy. Better land management and wastewater treatments
improve water quality. Implementation of sustainable fish-
ing practices can reduce destruction, and education and en-
gagement with coastal communities are helping to conserve
meadows. Restoration can be more challenging, but pioneer-
ing work in Chesapeake Bay!® on the east coast of the USA
has demonstrated that it is possible to restore large areas
of one species (Z. marina). In the Mediterranean, there are a
number of projects to protect and restore P. Oceanica.l'

The Reducing and Mitigating Erosion and Disturbance Im-
pacts affEcting the Seabed (ReMEDIES) program, funded by
EU LIFE, is England’s largest seagrass restoration project and
aims to restore 8 ha of seagrass by 2024. Several methods are
being trialled at two sites that were selected using habitat
suitability models with seed collected from nearby healthy
meadows. It is hoped that, alongside work being conducted
by other projects such as Project Seagrass, the UK and Eu-
rope will see seagrass meadows flourish and fulfil a role in
mitigating climate change.

Seagrass meadows are an amazing habitat, seagrasses are a
wonder plant! &«
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Figure 8: A seagrass seascape
Image: Dimitris Poursanidis/GRIDA, CC BY-NC-SA 2.0
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Resources

Learn more about Zostera marina.

Discover interesting facts about Posidonia.

Explore an educational graphic to highlight the value and
importance of seagrass ecosystems.

Learn about seagrass and seagrass beds.
Read about the importance of seagrass and the threats
it faces.

Read a UN report on The Value of Seagrasses to the Envi-
ronment and to People.
Find teaching resources from ReMEDIES project.

Explore educational resources from Project Seagrass.
Discover educational materials including videos from
Seagrass-Watch.

e Discover a user-friendly interactive map-based edu-
cational tool on the ocean: Van Isacker N (2023) The
European Atlas of the Seas: an interactive tool for ocean

literacy. Science in School 61.

Learn about the origin of land plants: Streubel S (2023)
When plants moved ashore and changed the planet.
Science in School 64.

Find out about the feuds between plant and pathogen
that span millions of years: Harant A, Pai H, Cerfonteyn M
(2023) Plant pathology: plants can get sick too!

Science in School 62.

Check out the fascinating physiology of squid in this
hands-on activity: Marra MV et al. (2023) Squid dissection:
a hands-on activity to learn about cephalopod anato-
my. Science in School 62.

Explore the Ocean Literacy principles 1-3 in part 1 of this
article: Realdon G (2023) Practical ocean literacy for all:
Earth science. Science in School 63.

Learn about the ocean and how it affects our lives
through engaging classroom activities: Realdon G

(2023) Practical ocean literacy for all: ecology and explo-
ration. Science in School 64.

Learn about how ocean acidification affects sea life:
Ribeiro Cl, Ahlgren 0O (2021) An ocean in the school lab:
carbon dioxide at sea. Science in School 55.
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