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ABSTRACT

Seagrass is an ecosystem that has an important role as nursery and spawning ground in the life cycle in the sea.
Increased human activity and climate change are feared to damage seagrass ecosystems so it is important to maintain their
sustainability. This study aims to find out the composition of species, density and coverage of seagrass at Tunggul Beach,
Paciran, Lamongan. This research was conducted on August until October 2020 by applying purposive sampling method as
the basis for determining location point at 2 stations, with 3 substations at each station with transect line along 100 m.
Seagrass data retrieval method using transect quadrant 50 x 50 cm to observe the coverage and calculate seagrass stand.
The results showed the type of seagrass found on Tunggul Beach are two species, Thalassia hemprichii and Enhalus
acroides. Seagrass density value at station 1 is rather tight with a density value of 92.48% and at station 2 is rare with a
value of 73.09%. The percentage of seagrass coverage at station 1 indicates a solid category with a coverage value of

54.92% and in the station 2 shows a medium coverage category with a value of 31.25%.
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INTRODUCTION

Lamongan regency is one of the regencies located
in East Java considered to have a high level of
biodiversity, especially in the water area. One of which is
Tunggul beach area located in Tunggul Village, Paciran
District. This area has high resource potential of seagrass
ecosystems. Seagrass ecosystem is one of the ecosystems
in the waters dominated by seagrass vegetation.
Ecologically, seagrass ecosystems have an important role
for coastal areas, among others, as the main primary
productivity in the waters, stabilizing the basic substrate of
the waters with its rooting system that serves as sediment
trapping, spawning ground, nursery ground, and feeding
ground for marine biota, O, producers and reducing CO,
in the water [1].

However, seagrass beds are fragile ecosystems.
The decrease in area and density of seagrass ecosystem is
in line with the high development in coastal areas resulting
in environmental degradation. The purpose of this research
is to examine the density and coverage of seagrasses and
their ecosystem conditions in the framework of one of the
efforts to manage and preserve coastal areas in the waters
of Tunggul Beach. This research was conducted because
there was no preliminary study on the condition of the
seagrass ecosystem in the related location. Information on
seagrass conditions including seagrass density and
coverage is expected to be initial information as further
research to be carried out in related locations as well as
information in efforts to manage coastal ecosystems.

METHODS
Sample Collection

This research was conducted in Tunggul Beach,
Lamongan, East Java, on August-October 2020. The
research location focused on two sampling station location
points with each station consisting of three (3) sub stations
(Figure-1). Seagrass data collection is done using line
transect method in each substation with a length of 100 m
each and the distance of one substation with another
substation is 50 m so that the total observation area is
100x100 m’. Seagrass observation is done by calculating
the number of seagrass stand and percentage of seagrass
coverage in transect quadrant measuring 50x50 cm’
(Figure-2).

In-situ measurement of aquatic parameter data
includes physical parameters: water depth, brightness,
current velocity, and substrate. The methods and tools
used in measuring the physical parameters of the waters
were presented at Table-1.

Table-1. Method and tools used in measuring physical
water parameters

Parameters | Unit Methods and Tool
Water depth m Roll Meter/ visual
Brightness m Secchi disc/visual
Current cm/s Bottle and
velocity rope/Langrangian method
Substrate - Visual
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Figure-2. Sampling design

Data Analysis

Data obtained from observations were then
analysed to determine the seagrass density, seagrass
coverage (%), and physical water parameters. Seagrass
density is the total number of individual in one unit area
expressed in units of area. The category of seagrass
density is shown in Table-2. Seagrass density calculated

using the calculation formula of Snedecor and Cochran [2]:

jo_2bi (1)
YniXA

where Ki is species density, Y. Di is total number of stands

of each species, . ni is total number of quadrants, and 4 is

transect area quadrant (m?).

Seagrass coverage reveals the area covered by
seagrass. The category of seagrass coverage is shown in
Table-2.The calculation of seagrass coverage in one
quadrant is done by summing the value of the coverage in
each small box in the quadrant and dividing it by the
number of small squares, which is four. Percentage of
seagrass coverage in a transect quadrant is calculated
using this formula [3]:

seagrass coverage values (one quadrant) (2)

seagras coverage (%) = "

From the -calculation of the percentage of
seagrass for each quadrant then the average percentage of

seagrass coverage is calculated for one station using this

formula [3]:

seagrass coverage of the entire quadrant
)= 3)

seagras coverage (%

number of quadrants

Table-2. Seagrass density based scale category

Scale Density (ind/m?) Category
5 5>175 Very tights
4 4125-175 Tights
3 75-125 Rather tights
2 25-75 Seldom
1 <25 Very rare

Table-3. Seagrass coverage category
Coverage (%) Category
0-25 Rare
26-50 Moderate
51-75 Dense
76-100 Very Dense

RESULTS AND DISCUSSIONS

Seagrass vegetation in Tunggul Beach is a mixed
type of vegetation consisting of two seagrass species,
Enhalus acroides and Thalassia hemprichii. The seagrass
species with the highest number of stands was dominated
by Enhalus acroides with 338 ind (station 1) and 419 ind
(station 2) stands and an average stand of 126 ind. This
seagrass is most often found and dominates the seagrass
beds because it has a high survival capacity [4]. This
species is most easily recognized in the water due to its
large size compared to other seagrass species.

The dominance of Enhalus acroides (Figure-3) in
the waters of Tunggul Beach is inseparable from the
characteristics of its habitat that lives in sandy or charcoal
sand substrates [5], according to the substrate of Tunggul
Beach which tends to be charcoal sand, although there are
some points with sandy clay or fine sand substrates.
Enhalus acroides have thick, wide leaves, and a length of
up to 1 meter so that it has room for larger photosynthesis.
[6] states the morphology of seagrass species in the form
of upright plants with long leaves and large enough,
supporting its ability to have high resistance to various
environmental conditions. Seagrass Enhalus acroides have
larger roots compared to other species and are able to
survive in waters that tend to be murky or muddy.

Figure-3. Enhalus acroides ‘

Species Thalassia hemprichii (Figure-4) had the
second highest average number of stands (102 inds) with
425 ind stands (station 1) and 184 (station 2). Thalassia
hemprichii is found in waters with muddy substrates and
charcoal sand according to the sandy base substrate of
Tunggul Beach waters with a mixture of dead corals and
fine sandy. This species generally co-lives with the species
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Enhalus acroides [5]. This type of seagrass has a smaller
morphology of leaves so that it can be more numerous
compared to seagrass species that have large leaves [7].
Thalassia hemprichii leaf strands are ribbon-shaped with
rounded ends and there are brown lines or patches on the
surface. On each stand there are 2-5 leaves with a leaf
length of 6-30 cm and a width of 5-10 mm [8§].

Figure-4. Thalassia hemprichii

The results showed a different number of stands
at each location. Differences in the number of stands are
influenced by various factors including seagrass species,
water base substrate conditions, high currents and waves,
organic material content, and other environmental factors
such as the activity of organisms associated in them [9].
Both types of seagrass generally live in areas with sandy
to rocky substrates. Enhalus acroides and Thalassia
hemprichii are seagrass species that have a larger
morphology than others so that they have greater
competitiveness than other types [7].

The density value of the seagrass ecosystem at
Tunggul Beach has different values at each station. The
density of seagrass in station 1 at 92.48 ind m”. Whereas at
Station 2 at 73.09 ind/m”. The high density of seagrass is
related to habitat characteristics such as substrate type and
a fairly shallow depth because the presence of seagrass is
influenced by the penetration of light needed by seagrass
for photosynthesis [10]. The difference in density value
can be caused by several factors, among others, the
characteristics of different substrates between stations, so
that seagrass distribution is uneven, in addition to
environmental factors such as human activities around the
research site causing water physics conditions to be
slightly disturbed thus affecting seagrass ecosystems.

This indicates that the better the water physics
condition, the higher the seagrass density value in these
waters. The difference in seagrass density value is also
caused by the composition of seagrass species,
morphology, and its community [11]. According to [12]
seagrass density is influenced by environmental factors in
which seagrass grows such as depth, brightness, current,
and substrate type. Analysis of seagrass density refers to
the category of seagrass density based on [13], so the
seagrass ecosystem at station 1 is in the rather tights
category with seagrass density values ranging from 75-125
ind/m?, while the seagrass density at station 2 is in the
rarely category with a density value ranging between 25-
75 ind/m’. Results seagrass density per species in the
study site shown in Figure-5, where the density value
Enhalus acroides at station 1 at 40.97 ind/m* and
Thalassia hemprichii of 51.52 ind/m*. While at the station
2 density value acroides Enhalus of 50.97 ind/m’ and
Thalassia acroides of 22.30 ind/m”.
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Figure-5. Seagrass density at Tunggul Beach

The highest density of seagrass species on
Tunggul Beach at the first station is Thalassia hemprichii
with a density of 51.52 ind/m®. While at the second station
the highest density in species Enhalus acroides with a
density value of 50,79 ind/m2. Station 1 has a higher
density compared to station 2. This can be caused by
different substrate conditions, current velocity, and also
other environmental activities. The texture of sediment
with sandy clay allows the sediment at the bottom to easily
rise to the water column due to the current so that the
water becomes murky. At station 1 which is near
breakwater or increasingly heading out to sea has a
substrate of charcoal sand sediment so that the water
conditions are not so murky despite the high currents. This
condition will not prevent sunlight from entering the water,
so the process of photosynthesis will not be disturbed and
seagrass growth rate will also not be impaired. According
o [14], light has a positive impact on seagrass growth,
because seagrass needs it for photosynthesis and
metabolism in its body. Seagrass density is also influenced
by the depth and brightness of the waters, as well as the
basic substrate of the waters [12].

While at station 2 seagrass density belongs to the
category is rarely caused by one of the types of substrates
that are generally sandy on some plots, so it is easy to
climb into the water column when exposed to currents.
The presence of solids floating in the water column and
attached to the seagrass leaves causes incoming sunlight to
be blocked, thus disrupting the process of seagrass
photosynthesis resulting in seagrass growth rate. In
addition, station 2 is located at the southern end close to
the coast and the pier where human activities such as
tourist activities, fishing by local fishermen, and the search
for shellfish are the causes of disruption of ecosystems in
the waters.

Percentage of seagrass illustrates how wide a
seagrass bed covers a water. Seagrass coverage can only
be seen from the morphology of the seagrass which has
succeeded in covering the waters, so that the value of the
coverage is not always proportional to the density value
seen from the number of stands. The results of the
percentage of seagrass coverage in Tunggul Beach waters
are shown in Table-4.

Table-4. Coverage of seagrass

Location | Coverage of seagrass (%) | Category
Station 1 54.92 Dense
Station 2 31.25 Moderate

Average 43.09
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Results of analysis of the percentage value of
seagrass coverage in Tunggul Beach waters have an
average of 43.09% with a coverage value at station 1 of
54.92% and station 2 of 31.25%. Based on the percentage
value at station 1, the seagrass coverage category is
included in the dense category while at station 2 it is
included in the moderate category. The percentage value
of seagrass coverage is influenced by the width of the leaf
strands. The wider the feeding strands the ability to cover

the substrate or the bottom of the water is also greater [15].

Seagrasses with great morphology such as those found in
Tunggul Beach namely Enhalus acroides and Thalassia
hemprichii are able to dominate the closure of seagrass
species in the water. The high closure of both types of
seagrass is related to its adaptability to all types of
substrates from smooth to coarse or coarse sand. Large
seagrass individuals will have a higher closing value than
small ones that will have a smaller percentage of coverage
[9].

Poor aquatic conditions can affect the life of
organisms either directly or indirectly, otherwise good
aquatic conditions will support the life of organisms in
them including seagrass ecosystems. Water parameters
related to seagrass growth include depth, brightness,
current speed, and substrate. The measurement of water
parameters is presented in Table-5.

Table-5. Mean value of physical water parameters

Parameter Unit Station 1 | Station 2
Water depth meters 0.51 0.56
Brightness meters 0.51 0.35
Current velocity cm/s 6.85 5.14
Substrate - Coral sand Sand

Depth of the waters affects the condition of an
organism. Depth changes affect water pressure,
temperature, brightness and nutrients. The depth at the
study site shows a range of 0.51-0.56 meters. The
distribution of seagrass is in the water conditions that are
not too deep [16]. The depth of the water is related to the

penetration of sunlight that can penetrate the water column.

The brightness at station 1 reaches 100% with a value of
0.51 m, while at station 2 it only reaches 0.35 m which
means that the turbidity of the water in this location is
quite high. One of the factors that prevent sunlight from
entering the waters is sediment mixing. Sunlight is needed
by seagrass in the photosynthesis process and plays a role
in the productivity and availability of nutrients in the water
[17].

The current velocity at the research location is
included in the very slow current category with a value of
6.85 cm / s at station 1 and 5.14 cm / s. The currents that
are high enough can cause the waters to easily experience
turbidity, but the relatively calm currents also cause the
leaf surface to be more easily overgrown by epiphytic
algae and covered by sediment trapped at the bottom of
the waters, especially in areas with muddy substrates. The
substrate conditions at the study site were dominated by
sand. At station 1 the substrate is dominated by sand
mixed with coral fragments, while at station 2 it is
dominated by fine sand. Fine sand substrate has a higher
nutrient content than coarse substrate such as coral [18].
The substrate plays a role in stabilizing seagrass life, a

medium for growth, protects the seagrass from currents
and waves, and provides nutrients for the seagrass.

CONCLUSIONS

The composition of seagrass species found in
Tunggul Beach waters consists of two species, Enhalus
acoroides and Thalassia hemprichii. The density of
seagrass ecosystem at station 1 is in the rather tights
category while the seagrass density at station 2 is in the
rarely category. The percentage of seagrass coverage at
station 1 shows a dense category and at the station 2 shows
a moderate coverage category. The physical water
parameters conditions at Tunggul Beach support seagrass
life and growth.
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