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Abstract—Microplastic known to contaminate all ecosystem in the ocean , including seagrass bed. Leaf is one
of the important parts of seagrass. The presence of ephibiont that attached to the surface of the seagrass leaves,
causes the leaves’ surface texture becoming rough, enabling microplastic entrapped in it. To assess the extent of
microplastic accumulation, seagrass samples were collected from Barrang Caddi Island. Of the 15 seagrass
blades harvestedin Barrang Caddi Island, there are 23 total items of microplastic observed, comprises91% of

microfibers and 9% were microfragments.
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I INTRODUCTION
Plastic waste pollution in aquatic ecosystem is now a
global concern (Andrandy,2011; UNEP, 2015). 60-80% of
total marine waste is estimated to consist of plastic waste,
there is no consensus about the total amount of plastic in
the ocean or how much is added / stored annually,
although the model predicts that around 10 million tons of
plastic are added each year, with the total amount
accumulated in 2025 estimated at least 155 million
tons(lfiiguez et al., 2016). Jambeck et al, (2015) described
the distribution of plastic waste in several countries, one of
which is Indonesia. In that survey, Indonesia is estimated
to produce 0.48 - 0.29 million tons/year of plastic waste.
The large amount of plastic that collected and accumulated
in marine waters is a problem that might disturb the
stability of the ecosystem in sea waters(Gray, 2017).
Although plastic is persistent, along with the time it can be
degraded into smaller particles by waves, sunlight (photo-
degradation), oxidation, and mechanical abrasion (UNEP,
2015). Plastic fragment which degraded, often called
microplastic (herein after referred to as MPs), have particle
sizes of less than 5mm (Tankovic, 2015). Degraded
plastics are widely distributed in ocean waters. Size and
density affect the presence of this MPs in the aquatic
environment. Plastics with high density, that exceeds of
seawater (1.02 g cm®) will sink and accumulate in the
sediment (Woodall et al., 2015), while low-density
particles tend to float on the sea surface (Suaria and Aliani,
2014). With a small size will ease for MPs to be carried
by currents and waves that are easily trapped in the
ecosystem in the sea, one of which is the seagrass
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ecosystem.Recent findings on MPs contamination on
different seagrass percent coverage was conducted by
Tahir et al. (2019) clearly shown the potential of MPs
transfer pathways to the food chain. Research conducted
by Gross (2018) found the presence of MPs on the leaves
ofThalassia testudinum. Potential mechanisms to explain
how plastic can be found in seagrasses, the first is that
MPs suspended in the water column are trapped in
epiphytes found in seagrass leaves.Second, MPs may stick
to seagrass blades via adhesive biofilms (Rummel, 2017).
Each type of seagrass has a different morphological form,
ranging from cylindrical leaves on Syringodium, to the
ribbon leaves in Enhalus, Cymodocea, Posidonia,
Thalassia, and Zostera. These various forms of
morphology have different effects on the epiphytic
community in seagrass beds (Reynold, 2018). This is
related to the difference in surface area provided by each
of the seagrass plants for epiphytic attachment. Seagrass
with a larger surface area allows more epiphytes to stick,
which in turn allows more MPs trapped as well. The
presence of MPs in seagrasses will certainly have an
impact on seagrasses themselves and the organisms that
make seagrasses as their food stuff. Seagrass is well
known as one of the primary producers in the seawhich
plays an important role in the food chain network in
marine waters. The presence of MPs in seagrass beds has a
potential to enter the body of herbivore organisms,
especially those eating seagrass leaves and organisms that
eat epiphytes on the surface of the seagrass leaves. In
seagrass, plastic can act as inhibitor in the process of
photosynthesis so that it can cause disruption of seagrass
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growth itself (Mandasari, 2014). Consideringthe dangers
and impacts that can be generated, it is important to see the
extent to which MPs can enter and reside in seagrasses
ecosystem. This study aims to look at the presence of
MPsin medium-sized seagrassplant such as Cymodocea
rotundata

1. RESEARCH METHOD

2.1 Field collections

Sample of Cymodocea rotundata were collected on
August 3™ 2019, at Barrang Caddi Island, nearby
Makassar City. A total 15 seagrass blade were hand-
harvestedalong the seagrass beds.Samples were put into
sample bag and transported toLaboratory of Marine
Ecotoxicology, Hasanuddin University for later laboratory
analysis, including sample preparation, microscope
observation and Fourier transformed infrared spectroscopy
(FTIR).

2.2 Measurement of Area and Percentage of Epiphytic
Cover in Seagrass Leaves.

Prior to the observation of MPs in seagrass, the length
and width of the seagrass leaves were measured using
caliper. To calculate the percentage of epiphytic cover on a
seagrass blade, each seagrass leaf was measured by leaf
area covered by epiphytes.

2.3 Microplastic Analysis

To prevent any contamination of the samples, the
microscope, glass surfaces and all the tools for MPs
analysis, were cleaned with tissue paper and sterile
distilled waterbetween each imaging session on each
sample analysis. Blades of Cymodocea rotundata were
examined, photographed and analyzed using a Euromex
stereo microscope SB 1903. The presence of MPs on the
blades was recorded along with the color and shapes as
either micro-fibers or micro-fragments.To find out the
types of polymers in observed MPs, an analysis was
conducted  using  Fourier  Transform  Infrared
Spectrophotometer (FTIR).

1. RESULTS AND DISCUSSION

3.1. Microplastic Found in Cymodocea rotundata
Of the 15 seagrass blades collected, 13 blades (87%)
were found containing microplastic (MPs), 2 blades (13%)
did not appear to contain MPs. The number of MPss found
in all blades are 23 items. Where 4 leaf blades with
epiphytic percentage <25% found (2 MPs). 7 seagrass leaf
blades with 25-50% epiphytes, found (13 MPs). 3 seagrass
leaf blades with 50-70% epiphytes, found (6 MPs) and 1
seagrass leaf blade with epiphytes> 70%, present (2MsP)
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(Fig. 1). For MPs abundance on the leaves of Cymodocea
rotundatawere ranged from 0.271- 1.139 MP/cm?,
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Fig.1: Abundance of MPs observed in seagrass blade of
Cymodocea rotundata.

Other research also found the presence of MPs reigns on
epiphytes attached to different types of seagrass leaves,
Thalassia hemprichii, on 15 seagrass blades, a total 71
MPs were found consisting of 12 microbeads and 59 in the
form of microfilaments (Goss, 2018). In addition, 199
MPs on Enhalus acoroides leaves and 126 MPs on
Thalassia hemprichii leaves have also been found
(Sawalman, 2018). And there are several mechanisms that
can explain how MPs can be trapped in seagrass leaves,
first through epiphytic species attached to the surface of
the seagrass leaves which may be able to capture MPs
suspended in the water column, seagrass surfaces
overgrown with epiphytes will be rough so that MPs can
be trapped in them, secondly MPs can stick to adhesive
biofilms (Gross, 2018). In addition, the large number of
epiphytes found on the surface of seagrass blades can also
allow more MPs to be trapped. The number of epiphytes
on the surface of seagrass blade depend on the size of the
blades, where total abundance of Enhalus acoroides
epiphytic meiofauna composition, comprises of 145
individuals from 10 classes (leaf tips: 114 individuals, leaf
base: 31 individuals), also in Thalassia
hemprichiicomprises of 64 individuals from 7 classes (leaf
tips: 35 individuals, leaf base: 29 individuals), and
Cymodocea rotundata, consist of 42 individuals from 7
classes (leaf tips: 20 individuals, leaf base: 22 individuals)
(Lestari,2010). Statistical analysis using linear regression
has revealed no significant difference in the abundance of
epiphytes and the amount of MPs observed (P value =
0.566). However, by comparing the results of research
from previous studies (Gross, 2018) and (Sawalman,
2018), it can be seen that larger-sized seagrasses such as
Enhalusacoroides and medium-sized Thalassiahemprichii
have a greater amount of MPs abundance compared to
small-sized seagrass Cymodocearotundata.
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3.2 Shape and color of microplastic found

Overall, the MPs forms found from 15 seagrass
blades (Fig. 2) there are 91% were microfibers and 9%
were micro-fragments. Of the 15 seagrass blades
comprehensively examined. Furthermore, a total of 21
micro-fibers were found ranging from 0 to 3 item/blade,
while for the micro-fragments were ranging from 0 - 1 per
single blade.Previous research has also found MPs, and the
microfiber is the most dominant found in seagrass blades
(Sawalman, 2018; Goss, 2018).Other studies have also
shown the presence of MPs fibers and fragments in the
seaweed epiphyte Fucus vesiculosus (Gutow, 2016). The
large number of microfibers found may have been caused
by the sampling location in the fishing activity area and the
fishing area parked the boats, where most of the fishing
gear used by fishermen came from ropes or plastic sacks
that had degraded.In line with previous studies that this
type of fiber MPs is widely used in the manufacture of
clothing, rigging, various forms of fishing gears such as
fishing rods and fishing nets (Nor and Obbard, 2014).

a. b

Fig.2: Microplastic (MP) found in seagrass blades
Cymodocea rotundata; (a.) Fragment, (b-d) Line

From a total of 15 samples of seagrass leaves,
MPsfound in 3 colors predominated by blue (82%), clear
and red (9%) each. For seagrass leaf size, from 23 MPs
obtained, the size ranges from 1.053 mm — 4.081mm.With
the small size of the MPs that is in the seagrass blades can
be incorporated into the body of the herbivore through the
process of the food chain. One example of a case involving
the entry of MPs when consuming seaweed contaminated
with MPs is the laboratory experiments conducted by
Gutow(2016),found seaweed Fucus vesiculosus which was

www.ijeab.com

contaminated with MPs, given to be consumed by
Littorinalittorea resulted that the MPswere found in the
stomach and in the gut. The impact of the presence of
MPs that enter and digested in organisms has been noted in
research by Nobre et al.(2015) where toxins carried by
MPs can cause anomalies during embryonic development
of invertebrates urchin species Lytechinus variegatus. The
impact of MPs is not only on organisms that eat seagrass
leaves that are contaminated with MPs, but as one of the
primary producers the presence of MPs can also threaten
the growth of the seagrass itself. According to Yokota
(2018), one of the primary producers in the algae is
Cyanobacteria, showing its interaction with MPs can
change the process of photosynthesis of algae, growth,
gene expression, colony size and morphology. The
existence of these changes may be caused by adhesion
and/ortransfer of pollutants absorbed from MPs.

3.3 Fourier Transform Infrared Spectrophotometer (FTIR)

Analysis.

FTIR analysis was carried out to determine the
polymers ofMPs items found on Cymodocea rotundata
were resulted as polystyrene (PS) (Figure 3) and Nylon
(Figure 4) polymers.

Fig.4: Microplastic FTIR spectrographshowing
compatibility with Polystyrene polymers.
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Fig.5: Microplastic FTIR spectrograph showing
compatibility with Nylon polymers.

Techniques in comparing the size, shape and type of
polymer content may be useful in providing insight to
determine the sources of MPs in the ocean. Generally the
types of polymers found in the sea consisted by
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polyethylene, polystyrene, polypropylene (Browne, 2011).
Of the microplastic FTIR analysis the polystyrene
polymers that are widely used to make food containers and
plastic bags, and the nylon polymers are used to make
fishing rope, were identified in the present studies and
confirmed their wide distribution in the marine
environment.

V. CONCLUSION

Microplastic has been found in seagrass blades of
Cymodocea rotundata, with the dominant form being
microfiber. The presence of MPs in seagrass is thought to
be trapped by epiphytes on the surface of seagrass leaves,
but it remains uncertain on how long MPs can reside in
seagrass and how much the contribution of seagrass as a
pathway for MPs entry into organisms, especially
herbivores.
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