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Abstract 

Climate change was caused by increased emissions of greenhouse gases such 

as carbon dioxide (CO2). One way to reduce CO2 levels was through the 

absorption of seagrass carbon. The photosynthesis process of seagrass utilized 

CO2 and stored it in the form of biomass called blue carbon. This important 

role of seagrass caused the existence of seagrass to be considered. One of the 

locations where seagrass lived was Parang Island waters, Karimunjawa. The 

purpose of this study was to determine seagrass cover and estimate the 

seagrass biomass carbon in Parang Island waters. Sampling was carried out at 

five stations. The method for measuring seagrass cover was using Seagrass-

Watch, while seagrass biomass carbon was measured using the Loss on 

Ignition (LOI) method. The results showed that there were six species of 

seagrass in Parang Island waters by cover ranging from 16.97% to 43.85%. 

Seagrass biomass carbon was divided into three parts. They were rhizomes 

with values ranging from 23.94 to 29.83 gC/m2, seagrass leaves ranging from 

24.99 to 27.04 gC/m2, and seagrass roots ranging from 20.09 to 28.09 grC/m2. 

This research could be a reference to add scientific information about the role 

of seagrasses as carbon sinks in Parang Island waters and became a reference 

for future studies. 
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INTRODUCTION 

The issue of global climate change today has attracted attention. Climate change is 

identified by increasing global temperatures, rising sea levels, changes in rainfall, and 

increasing extreme events such as floods, droughts, heatwaves, and storms. One of the 

main causes of these events is the increase in greenhouse gas emissions such as CO2, 

CH4, and N2O as a result of increased anthropogenic activities [15]. 

Marine ecosystems have great potential to absorb carbon dioxide (CO2) gas. One of 

them is seagrass meadows [17]. Seagrass meadows act as carbon stores [11]. 

Seagrasses carry out photosynthesis to make their food. The photosynthesis process of 

seagrass utilizes carbon dioxide and stores it in the form of biomass called blue 

carbon [16]. 

Indonesia stated a country that supports blue carbon for climate change control at a 

climate change conference held in Bonn, Germany, in 2019. This is because Indonesia 

has a high potential for blue carbon in coastal and marine vegetation throughout its 

territory. Indonesia will also include blue carbon in climate change mitigation and 

adaptation starting in 2020. The potential for blue carbon in coastal vegetation can 

store 77% more carbon than forests. LIPI explains that in 2019, seagrass in Indonesia 

has an area of 293,464 ha and can absorb carbon dioxide (CO2) up to 1.9 - 5.8 

megatons (Mt) of carbon per year [7]. 

Because of the important role of seagrass, it is necessary to carry out conservation 

activities. This is as seagrasses also have problems that threaten their survival. The 

problems can be caused by humans or by natural factors. 

The main problems affecting seagrass ecosystems worldwide are the damage caused 

by continuous dredging and stockpiling activities and water pollution. The primary 

cause of the loss of seagrass meadows in the tropics is the increase in sediment 

entering coastal waters due to logging on land and mangroves on the coast and the 

direct influence of aquaculture activities. Other causes coming from natural factors 

include strong waves and currents, storms, earthquakes, and tsunamis [6]. 

Based on these problems, it is necessary to conduct a study related to seagrass 

meadow ecosystems, one of which is in Parang Island waters, Karimunjawa National 

Park. Parang Island waters have seagrass meadow ecosystem conditions that are still 

natural and grow in almost all waters. However, study on seagrass and seagrass 

biomass carbon in this location is still rarely conducted. Considering the role of 

seagrass for carbon sequestration is very important for the environment, so that 

information on the ability of carbon sequestration is needed. Therefore, it is necessary 

to measure the seagrass cover and seagrass biomass carbon in Parang Island waters, 

Karimunjawa National Park. 

 

MATERIALS AND METHODS 

Sampling was carried out in October 2018 on Parang Island waters, Karimunjawa 

National Park. Analysis of seagrass samples was conducted at the Laboratory of 
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Marine Geology, Faculty of Fisheries and Marine Sciences and Laboratory of Feed 

Nutrition Science, Faculty of Animal and Agricultural Sciences, Diponegoro 

University. Ex-situ analysis of water samples was done at the Water Quality 

Laboratory, Testing and Construction Information Center (Balai Pengujian dan 

Informasi Konstruksi) Semarang. The map of the study area can be seen in Figure 1. 

 

 

Figure 1. Study Area 

 

Seagrass sampling used the Seagrass-Watch method from McKenzie and Yoshida 

(2014) [12]. Sampling was conducted using a 50 m line transect stretched 

perpendicular to the shoreline. There were three line transects used, each transect 

distance of 25 m. A 50x50 cm quadratic transect was placed in every 5 m increment 

starting from the 0 m on each line transect. The data taken on each quadratic transect 

was the cover and types of seagrass contained in the transect. 

Seagrasses, in which the biomass carbon would be calculated, were taken using a core 

sampler based on the method of Villarreal et al. (2017) [19]. The core sampler used 

was 15 cm in diameter and 50 cm in length. Core samplers were placed randomly 

around the line transect with six sampling times. The core sampler was pressed into 

the substrate to a depth of 20 cm and then rotated. After being removed, the seagrass 

and the substrate carried in the core sampler were put into a nylon bag and then sifted, 

so leaving the seagrass without a substrate. Then, the seagrass was washed clean. 
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The seagrass was identified and cut into three parts, namely leaves, rhizomes, and 

roots. Each part of the sample was weighed to determine the wet weight. Then, dry 

using an oven until the water content in the seagrass was gone. After drying, the 

samples were weighed to determine the dry weight. The content of seagrass biomass 

carbon (leaves, rhizomes, and roots) was analyzed using the Loss on Ignition (LOI) 

method (Herlich, 1990). The sample was put into a furnace and then heated at a 

temperature of 550 oC for 5-6 hours. After that, the sample was cooled in a desiccator. 

After the sample cooled, the weight was finally weighed. 

The content of seagrass biomass carbon was calculated using the formula according to 

Helrich (1990) as follows. 

 

Ash Content = 
c – a 

x 100% 
b – a 

Information :  

a = porceline dish weight 

b = porceline dish weight + dry weight 

c = porceline dish weight + ash weight 

 

Organic Matter Content = 
[(b – a) – (c – a)] 

x 100% 
(b – a) 

 

Information :  

a = porceline dish weight 

b = porceline dish weight + sample weight 

c = weight (porceline dish + ash) 

 

Carbon Content = 
Organic Matter Content 

1,724 

Information :  

1,724 = organic matter constant value 

 

RESULTS AND DISCUSSION 

The research conducted on Parang Island waters showed that there were six species of 

seagrass, namely Enhalus acoroides, Thalassia hemprichii, Cymodocea rotundata, 

Cymodocea serrulata, Syringodium isoetifolium, and Halophila ovalis. Based on the 
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observation using the Seagrass-Watch method, the results of seagrass cover are shown 

in Figure 2. 

 

 

Figure 2. Graph of Seagrass Cover in Parang Island Waters 

 

The results of this study are similar to those of Nugraha and Rudi (2015) [13], stating 

that there are seven species of seagrass in June 2012, namely Enhalus acoroides, 

Thalassia hempricii, Cymodocea rotundata, Cymodocea serrulata, Halophila ovalis, 

Halodule uninervis, and Halodule pinifolia. Meanwhile, the research conducted by 

Hartati et al. (2012) [5] in the waters of Kumbang Island, which is in the same cluster 

as Parang Island, finds six species of seagrass including Thalassia hemprichii, 

Cymodocea rotundata, Cymodocea serrulata, Halophila ovalis, Halodule uninervis, 

and Halodule pinifolia. If comparing the results of one study with another, it can be 

seen that in Parang Island waters and its surroundings, there are almost the same 

seagrass species. 

Figure 2 showed that the most common seagrass species found was E. acoroides, 

which was in all stations except station two. In addition, this seagrass species also had 

the largest percentage of cover compared to other species at each station. Seagrass E. 

acoroides was abundant because Parang Island waters had a type of muddy sand 

sediment that was most suitable for this species. This was evidenced by the absence of 

E. acoroides at station two because it had the highest type of gravel sediment, 

reaching 20.28%. Percentage of sediment type at each site are shown in Figure 3. This 

result was confirmed by Bagu et al. (2020) [3], stating that E. acoroides likes 

sediments with sand or mud types in small basins or tidal flats and can form dense 

monospecific seagrass areas. In addition, the high presence and percentage of seagrass 

cover E. acoroides is supported by its high survival ability [1]. 
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Figure 3. Graph of Percentage of Sediment Type 

 

The highest seagrass cover in this study was 43.85% which was at station five. 

Seagrass conditions with a cover percentage of 43.85% are included in the less 

healthy category [18]. At station five, the seagrass species that grew were E. 

acoroides and T. hemprichii. One individual of E. acoroides had higher cover than 

one individual of smaller seagrass such as H. Uninervis. This was because E. 

acoroides had a much larger leaf size so that the cover was higher. According to 

Rahman (2016) [14], seagrass cover correlates with the morphology and size of a 

seagrass species. This statement is following the results of the study, in which most of 

the stations where E. acoroides grow has higher cover than other stations. 

In addition to measuring the percentage of cover, seagrass samples were taken at five 

stations and then tested to determine the biomass carbon. Seagrass biomass carbon 

was divided into three parts, namely leaf, rhizome, and root biomass carbon. The 

results of the biomass carbon test can be seen in Figure 4 as follows. 

 

Figure 4. Graph of Seagrass Biomass Carbon in Parang Island Waters 
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The results showed that the biomass carbon in the rhizomes was higher than in the 

leaves and roots. Generally, seagrass biomass carbon consists of biomass carbon 

above the substrate (leaves) and biomass carbon below the substrate (rhizomes and 

roots). Seagrass biomass carbon under the substrate mostly showed higher yields than 

the biomass above the substrate. This is because the bottom of the substrate has a 

smaller level of disturbance, both environmental and anthropogenic. Therefore, 

carbon from photosynthesis could accumulate continuously. Meanwhile, the top of the 

substrate has a high level of disturbance, such as easy damage to seagrass leaves by 

both natural factors (waves and currents) and anthropogenic factors such as ship 

propellers [4]. In addition, the high biomass under the substrate is caused when the 

leaves fall off due to human or natural activities, seagrasses can still store biomass 

carbon in the rhizome and roots [10]. 

According to Mashoreng et al. (2018) [11], the high seagrass biomass carbon at the 

bottom of the substrate indicates that most of the photosynthetic products are stored at 

the bottom of the substrate to strengthen seagrass planting to the substrate. Bagu et al. 

(2020) [3] also explain that the rhizome is one of the parts of seagrass having the 

largest biomass composition compared to other parts, reaching 60-80%. In addition, 

rhizomes also have the best ability to absorb nutrients from the substrate they occupy 

compared to other parts. This ability causes rhizome biomass to have the highest 

value compared to other parts [9]. 

In addition to each part, each species of seagrass also has a different ability to absorb 

carbon. Similar to their ability to produce biomass, large seagrasses tend to have a 

higher biomass carbon content than smaller species [10]. This result was confirmed 

by Ariani et al. (2014) [2], which explain that the amount of biomass and carbon 

storage has a positive correlation; if the number of biomass increases, the ability of 

seagrass to store carbon will increase. This causes seagrasses with large 

morphological forms, such as E. acoroides, to have large biomass and carbon 

accumulation capacity. The same result was also shown in this study. Station five, 

where E. acoroides and T. hemprichii species grew with large morphology, had the 

highest biomass carbon value compared to other stations where seagrass species had 

smaller morphology. 

Apart from being overgrown with seagrass species with large morphology, the highest 

seagrass carbon biomass at station five was influenced by the type of sediment. The 

type of sediment at station five, dominated by sand, had the most mud content 

compared to other stations. Fine sediments, such as mud, could bind more organic 

matter than coarser-sized sediments. Areas with mud sediments has high seagrass 

densities because they can bind organic matter better, so it is not easy to lose the 

organic matter [14]. Indriani et al. (2017) [8] also state that the type of sediment is one 

of the factors that affect the amount of biomass carbon under the substrate. The 

sediment with mud type generally contains higher organic matter, including biomass 

carbon, than sediment with sand type. 
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CONCLUSION 

The results showed there were six seagrass species in Parang Island waters, with the 

percentage of seagrass cover ranging from 16.97%-43.85%, included in the poor to 

unhealthy category. Seagrass rhizome biomass carbon had the highest value in the 

range of 23.94–29.83 gC/m2, followed by leaf biomass carbon at 24.99–27.04 gC/m2, 

and the lowest was root biomass carbon at 20.09–28, 09 grC/m2. In addition to the 

type and size of morphology, substrate conditions also affected the content of seagrass 

biomass carbon, where the mud substrate provided the highest contribution, especially 

for the biomass at the bottom of the substrate. 
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