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INTRODUCTION

The presence of macroalgae can be found on almost every tropical beach, especially in
Indonesia. Macroalgae have a very important role in coastal ecosystems, this is because macroalgae
are the highest supply of oxygen in the oceans. Not only that macroalgae are also a source of food,
enlargement place, and a sanctuary for fish and other marine biota (Handayani, 2019). Macroalgae
are also an important part of the preparation of coastal ecosystems and maintaining the balance of
marine ecosystems (Irawan, Singgih & Luthfi, 2017). Macroalgae is one of the marine biota that
resembles plants, its body parts resemble roots, stems, and leaves as in plants. This part of the
macroalgae's constituent body is called the talus. Talus can be filament-shaped, thin leaf layer or
giant kelp (Kasanah, Noer, Setyadi, Triyanto & Trialfihianty, 2018). Macroalgae live by sticking or

attaching to a substrate in an area that has sufficient sunlight. Some types of macroalgae live
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epiphytely (e.g. Enteromorpha flexousa), but most living macroalgae stick to substrates such as
sand, corals, rocks, and other massive objects (Eunuch, 2017). This condition is usually found in
coastal areas, especially in the littoral zone.

The littoral zone is a land that is visible at low tide, while when the tide occurs the land will
be covered by seawater. In line with Kamal, Samsul, Mahdi, Nursalmi & Humaira (2015) that the
littoral zone is a transitional area between ocean conditions and ocean conditions so that various
organisms are present in this zone. The littoral zone is also an area that is always hit by waves and
affected by tides. Tides occur due to changes or differences in sea levels that occur repeatedly over
a certain period, due to the movement of celestial objects i.e. the circulation of the moon around
the earth, the circulation of the moon around the sun, and the rotation of the Earth on its axis
(Rangkuti, Cordova, Rahmawati, Ani, Yulma & Adimu, 2017). These waves and tides carry a lot
of high oxygen content, thus making this zone overgrown with various types of macroalgae. One of
the areas with a fairly large littoral zone is Sancang Beach.

Based on the pre-observation results of Sancang Beach is located in The South Garut area
and directly adjacent to Tasikmalaya Regency. Administratively Sancang Beach is part of Leweung
Sancang Nature Reserve located in Sancang Village, Cibalong District, Garut Regency, West Java.
Sancang Beach itself has an area of 1,150 Ha (BBKSDA Jabar, 2016). The existence of Sancang
beach which is part of the Nature Reserve certainly has natural conditions that are still maintained,
thus allowing the discovery of a variety of marine biota, most notably macroalgae. Sancang Beach,
which is widely known, especially by the people of West Java, needs more attention to show the
benetits or role that Sancang beach has for various aspects, especially ecological and other aspects,
such as knowledge, economy, and food.

This research was conducted to determine the stability of ecosystems in the waters of
Sancang Beach by knowing the diversity of macroalgae types and describing macroalgae ecological
index, including diversity, uniformity, and macroalgae dominance in the tidal waters of Sancang
Beach Garut Regency. Then, the absence of research on macroalgae conducted in Sancang Beach is
also one of the factors implemented by this research. The benefits of this research are expected to
be reused into secondary data of further research, identification of the collection types can be used
as a source of biological learning, and add insight, as well as the development of potential marine
biodiversity resources, especially macroalgae for communities around Sancang beach as well as

BBKSDA as the regional management.

RESEARCH METHODS
Research Design

This research was conducted in February-April 2020, in the tidal waters of Sancang beach,
Garut Regency. This research site is located on the coast of Sancang Beach which has white sandy
beach conditions, muddy, rocky, carpeted and there is a large stretch of seagrass field, and there are
several rivers in the research site, as seen in Figure I.
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Figure I. Research sites
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The research method used in this study is a qualitative approach that is exploratory with
survey techniques (Sudaryono, 2017). The study used a data source consisting of primary and
secondary data. Primary data was taken during the study, including data on the type and number of
macroalgae individuals, while secondary data was obtained from previously existing relevant data.

Instruments

The instructions used in the study are 1)) observation sheets, which are used at the time of
observation in the field; and 2) an interview sheet, which serves as one of the instruments for
collecting research data in the field; and 3) documentation, which serves as supporting observation
data.

Procedures

Prior to the implementation of the research, preliminary observations have been made in
advance to increase information and knowledge about the research location as well as for the
determination of research stations. The research station was determined using the purposive
sampling technique (Sugiyono, 2016), as many as 3 stations were obtained in different areas with a
distance of 300 meters between stations. The first location used as a research station I is
Ciporeang area, then the location of 2 research stations Cicukangjambe area and research station 3
Cibako area. The three areas used as research stations are chosen based on different rivers and
substrates. Station I has a river and has a substrate of rocks, sand, and dead corals, Station 2 is no
river with mud, coral, and sand substrates. While Station 3 there are rivers and substrates of sand
and dead coral.

Data collection is assisted by using a transect belt that is pulled vertically from the shoreline
towards the sea 100 meters long. Macroalgae samples are then calculated and taken based on
representatives of each type of macroalgae located on each plot of the research station. The plot
used measures I x I meter, which is a provision for macroalgae samples (Wheater, Bell, & Cook.,
2011). An illustration of the transect belt used is seen in Figure 2.
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Figure 2. Belt transect method

Macroalgae samples at the research station are calculated based on clumps that are
individuals that are still in one unit or stacked (Ist individual) so that when found a clump of the
same type but separate then it is counted as the 2nd individual. Macroalgae found at the research
station were taken and counted using the help of tweezers and shovels, then put into plastic
specimens that had been labeled. Then, the process of preservation of macroalgae is simply done
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clothesline with the help of sunlight. Then, the identification process is carried out based on
morphology, including the form of thallus or color (pigment content) with the help of
identification books and relevant websites (Kasanah et al., 2018; Pereira, 2016).

Data Analysis

The data analysis calculated in this study is an ecological index, covering the diversity index,
uniformity index, and dominance index that is part of the ecological statistical analysis (Odum,
1993). The results of the ecological index of macroalgae will be presented in the form of tables and
analyzed descriptively.

RESULTS

Based on research conducted in the tidal waters of Sancang beach, 39 macroalgae species are
classified into 1T orders, 19 families, and 26 genera with a total was 13.324 individuals. After
observation, interviews, and documentation, as well as the calculation of macroalgae in the field,
several types of macroalgae samples representing each station were taken for identification and
classification. The results also showed the presentation of the presence of each type of macroalgae
along with the ecological index available on each station.

Based on the research that has been conducted, the acquired ecological index includes the
Diversity index Shannon-Weiner (H'), the Evenness Uniformity index (E), and the macroalgae
dominance index (C) at each research station seen in Table 1.

Table I. Ecological index observations

Station Ecology Index
Diversity (H") Uniformity (E)  Dominance (C)
I (Ciporeang) 2.35 (Medium) 0.27 (Low) 0.12 (Low)
2 (Cicukangjambe)  1.58 (Medium) 0.20 (Low) 0.31 (Medium)
3 (Cibako) 2.51 (Medium) 0.30 (Low) 0.13 (Low)
Average Amount 2.15 (Medium) 0.26 (Low) 0.19 (Low)

The spread of macroalgae in the form of percentage diagrams found in station I (Ciporeang)
can be seen in Figure 3.
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Figure 3. Macroalgae spread presentation station I (Ciporeang)

rd N 10.31932/jpbio.v6il.732 Ahmad et al gjumaljpbio@gmaﬂ.com
A4



JPBIO (Jurnal Pendidikan Biologi) ® Vol 6, No. I, April 2021, pp. 46 — 54

The spread of macroalgae at the station is seen in Figure 4.
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Figure 4. Macroalgae distribution percentage station 2 (Cicukangjambe)

Furthermore, the percentage of macroalgae distribution at station 3 (Cibako) is seen in Figure S.
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Figure 5. Macroalgae Distribution Percentage Station 3

DISCUSSION

Based on Figure 3, it is known that at station I there were 22 types of macroalgae
consisting was 5.857 individuals. The species with the highest number of individuals are found m
the species Palisada concreta with a total was 1.183 individuals. Meanwhile, the type with the
lowest number of individuals found at this station is the species Hypnea spinella with several 12
individuals.

The number of individuals found at this station is due to the location adjacent to the river
flow, where the river carries nutrients such as nitrates derived from human activity. Following
Anderson, Schluter & Aertbjerg (2006) that coastal waters receive a large load of organic and
inorganic material inputs. This material is very important in the growth and development of
macroalgae in their habitat. According to Ibrahim, Yusuf, Surtikanti, Riandi & Adianto, (2014)

that an organism can abundant its existence if environmental factors can support the existence of
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the living being. So at this station, many macroalgae individuals are found due to abundant sources
of nutrients.

Station I is located in the Ciporeang area is the closest location from road access to
Sancang beach with coordinate point 107052'26" BT — 7044'24" LS. This station is often used as
a place for locals to look for shrimp and fish because next to Station I (Ciporeang) to the west
there is a lagoon when it recedes. Not a few people are also looking for macroalgae at this station
to be used as support for their lives. The discovery of macroalgae in this station is not separated
from the presence of important components that support macroalgae growth. Where coastal
conditions have dead and sandy coral substrates are the main habitat for macroalgae to grow and
develop.

Based on Figure 4. It is known that at station 2 there were 17 types of macroalgae consisting
is 2.720 Individuals. The species with the highest number was found in the Enreromorpha flexuosa
species with a total of 1.307 individuals (48.1%). Meanwhile, the species with the fewest number
is found in the species Ulva lactuca with the number of 4 individuals (0.2%) only.

There are at least a number and types of macroalgae in this station because there are other
individuals that dominate here, namely Snake stars and Nereis (seaworms) thus affecting the
presence of macroalgae at this station. Following Ibrahim et al., (2014) states that an organism can
survive, reproduce or perform other life activities we can see from its pattern of interaction with
other organisms. Then this macroalgae is also a food source for sea snake stars, based on Aziz &
Aznam (1996) Algae, algae scavenging, and sponges are food sources for certain sea snake stars.
Therefore, the growth and development of macroalgae at this station are not directly proportional
to the need to eat a large number of star snakes, so the presence of macroalgae at this station is not
so abundant and diverse than other stations.

Station 2 located in the Cicukangjambe area is located after Station I (Ciporeang) when
viewed from the entrance of Sancang Beach. The station has coordinate point 107052'38" BT —
7044'T9" LS.  Seagrass fields, mud, sand, and dead corals are the dominant constituents of this
area as seen in Figure 4, very few people do activities in this location, because there are many stars
of sea snakes and nereis and the locals do not know how to use them.

Based on Figure S, it is known that at station 3 there were 26 types of macroalgae with a
total of 4,747 individuals. The species with the highest number was found in the Ulva lactuca
species with a total of 1393 individuals (29.3%). This is because Ulva lactuca belongs to the
Chlorophyceae class which is widely found in the intertidal or subtidal zone (Asmida, Akmal,
Ahmad & Diyana, 2017), which we better recognize as the tidal zone. Meanwhile, the species with
the fewest number is found in Caulerpa serrulata species with the number of 2 individuals (0.1%)
only. According to research conducted Wulandari, Hutabarat, Sahala & Ruswahyuni (2015) in the
waters of Pulau Panjang that the existence of Caulerpa serrulata type is also the least found. This is
because the place or media for macroalgae settles, i.e. the presence of coral fragments that are in
coastal niches is very few.

Station 3 located in the Cibako area is the most remote location from Sancang entrance
access, with coordinate point 107052'9" BT — 7044'19" LS. This location has conditions that are
not different from station I which is the condition of sandy, rock, and dead coral, as well as mud,
being the constituent of this area. It has the highest currents and waves than other stations and is
located near rivers such as station I. This condition makes station 3 (Cibako) has a considerable
number of macroalgae and a diverse variety of types. In the 1.2 and 3 overall research stations, the
most macroalgae species were palisade concreta species with a total of 2,368 individuals. While the
least macroalgae type is found and there is only found at Station 3 (Cibako).

Based on Table I, it is known that each station has a medium diversity index, which this
category indicates that the ecosystem in the waters of Sancang Beach is still quite maintained. Then
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for uniformity, each station is in a low category, where the uniformity at each station is not equal
or uneven. The dominance of Stations I and 3 has a low category, meaning the absence of
dominance at this station, while station 2 is in the medium category, this is because at station 2
there is the most dominating type.

The value of the diversity index obtained from all stations is above the number I and below
the number 3. This value according to the Shannon-Wiener index belongs to the medium category,
meaning the overall research stations I, 2, and 3 have diversity in the medium category. According
to Sirait, Marlenny, Rahmatia, Firsty & Pattulloh (2018), the diversity index is showing that the
condition of the ecosystem is in a medium state as well, although it may be indicative of ecological
pressures. Thus, the analysis of diversity index data at each research station indicates that the
environmental conditions in the tidal waters of Sancang Beach are still good enough for macroalgae
life.'

Although the results of the data analysis on the diversity index all show in the medium
category. However, the highest score is found at station I (Ciporeang) and followed by Station 3
(Cibako), while Station 2 (Cicukangjambe) has the lowest score. This is because at Station 2
(Cicukangjambe) other organisms dominate the area causing some macroalgae to be selected or
unable to adapt. Besides, Station 2 (Cicukangjambe) located away from the river also affects the
presence of nutrients as supporting macroalgae growth. While at Stations 1 and 3 there are no
other organisms that dominate there, and its proximity to the river is a major factor in the diversity
of macroalgae there. This is by Utami, Maslukah, Lilik & Yusuf (2016) that nutrients namely
phosphate and nitrates have a very vital role in macroalgae growth. Thus a high diversity value is
found in areas that have rivers and no other organisms dominate.

The Evenness uniformity index is used to indicate the abundance of individuals evenly or not
in an ecosystem. The uniformity index ranges from O to I. If the uniformity index value is close to
0 it indicates that the individual spread of each species is not equal or uneven. Meanwhile, if the
uniformity index value is close to 1 then the spread of individuals in the ecosystem is evenly
distributed or relatively the same (Odum, 1993). Based on Table I the evenness uniformity index
value at each research station belongs to a low category and the value that each station has does not
differ much. So, each research station has an uneven or unequal individual distribution. The
macroalgae type diversity in this study is in the medium category. Sirait et al. (2018) explain that
the higher the value of diversity the lower the value of uniformity or the closer zero. Therefore,
each macroalgae individual also has different adaptation capabilities. Jayadi (2015) statement that
the types that have been well adapted to all environmental conditions can spread widely. Therefore
the uniformity index in tidal waters is in a low category, in the sense that the spread of individuals
1s uneven,

The dominance index in this study was used to determine the extent to which a type of
macroalgae group dominated the other group. This dominance index ranges from O-I. If the value
of the dominant index obtained is close to O, then there is no dominance of a type in the area, but
if the value obtained is close to I, then there is a type of macroalgae group that dominates the area.
Thus, if an area found individual dominance, then the value of diversity in the area will also fall
(Odum, 1993).

Based on Table I, it can be concluded that stations 1 (Ciporeang) and 3 (Cibako) are not
found to dominate because the value obtained is close to O. Station 2 (Cicukangjambe) has the
highest value for the dominance index than other stations, this is because of the discovery of
macroalgae types with high adaptation and dominating the area. So if many types of macroalgae
dominate at station 2 (Cicukangjambe), then the diversity at the station will decrease and be
disturbed. According to Insafitri (2010) that considerable dominance will lead to a lame
community.
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CONCLUSION

Based on research that has been conducted in the tidal waters of Sancang Beach, Garut
Regency, West Java, it was concluded that the research that has been conducted at three stations,
namely station I (Ciporeang), station 2 (Cicukangjambe), and station 3 (Cibako), obtained 39
types of macroalgae with different morphology and classifications. The macroalgae community in
the tidal waters of Sancang beach consists of 11 orders, 19 families, and 26 genera of how many
species with a total number of individuals was 13.324. Later, the macroalgae of the family
Sargassaceae was a macroalga that dominated the tidal waters of Sancang beach. Ecological index
values include the diversity index in the medium category (H'= 2.I5), the evenness uniformity
index value in the low category (E=026), and the dominant index value in the low category
(C=0.19). The implications of this study can be used as secondary data for future research,
biological learning resources, or as macroalgae utilization for communities around the coast.
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