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ABSTRACT 

 

The research was conducted in Alang-alang beach, Karimunjawa, in December 2019. The research method used descriptive 

explorative. Sampling was carried out at 18 points on Alang-Alang beach using a purposive sampling method with the help of line 

transects and transect quadrants. Observation method seagrass using seagrass watch. The results of this study indicate that found four 

different types of seagrasses were in Alang-alang beach, Karimunjawa, namely Enhalus acoroides (Ea), Thalassia hemprichii (Th), 

Cymodocea rotundata, (Cr) and Cymodocea serrulata (Cs), with a kind of seagrass that dominate these waters are the type of 

Thalassia hemprichii. The highest seagrass density is on line 6, which is 256 shoot m-2 with Th as a dominant, and line 5 (238 shoot 

m-2) with Cr as a dominant. While, the lowest density is on line 1 (28 shoot m-2) with Ea as a dominant. In this research above ground 

biomass (1.35 g m-2) has a higher value than below-ground biomass (1.25 g m-2), with Ea having the highest biomass, while Cr has the 

lowest, but Cr has a high density. Therefore, the highest organic carbon stock (OCS) is Ea (103.216 g Corg m-2), while the seagrass 

species that has the smallest OCS is Th (61.562 g Corg m-2). The average organic carbon stock obtained was 35.07 g Corg m-2
. 
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INTRODUCTION 

 

Human activities that are not environmentally friendly 

are increasing every year, this has led to an increase in 

greenhouse gases (IPCC, 2019, Friedlingstein et al., 2020). 

One of the ways that can be done to reduce CO2 gas is by 

maintaining forests and oceans as carbon storage (A. Wahyudi 

et al., 2019). According to (Rustam et al., 2019), anthropogenic 

CO2 in the atmosphere can be absorbed by land vegetation and 

aquatic biota as a material for photosynthesis. Marine and 

coastal ecosystems have a large role in the global carbon cycle. 

Kawaroe (2009) and Le Quéré et al. (2013) reported that 

marine plants in coastal ecosystems are quite efficient in 

helping to prevent global warming because they can store 27-

50% of the carbon in the ocean. 

 Seagrass beds are one of the ecosystems that can 

absorb and store anthropogenic CO2  (Alongi et al., 2016,  

Bulmer et al., 2020, Kim et al., 2022).  The function of 

seagrass is as carbon storage in the ocean (carbon sink) or 

known as blue carbon and is used for the photosynthesis 

process (Kawaroe, 2009, Alexandre et al., 2012). Types of 

seagrass that play a major role in carbon storage are Enhalus 

acoroides, Cymodocea serrulata, and Syringodium isoetifolium 

(Case et al., 2014). The result of (Wahyudi et al., 2020) 

reported that 13 types of seagrass were found from 34 

provinces in Indonesia. The contribution of seagrass vegetation 

to carbon storage begins with the process of the oceans being 

able to absorb CO2 from the atmosphere, then CO2 turns into 

bicarbonate (HCO3
-) and carbonate (CO3

2-) which seagrass use 

for photosynthesis and is stored in the above-ground and 

below-ground biomass then deposited in sediments. 

 Karimunjawa is a National Park which functions to 

support nature conservation, tourism, research, and education. 

Karimunjawa Islands are in Central Java Province. Seagrass 

beds in the Karimunjawa Islands are included in three 

important ecosystems that need to be preserved. According to 

(Ristina et al., 2018), Alang-Alang Beach is a settlement with 

seagrass beds that are still in good condition. The results 

research of  (Hartoko et al., 2021) showed that in Karimunjawa 

waters there were 4 types of seagrass: Enhalus acoroides, 

Thalassia hemprichii, Halophila ovalis, Halodule pinifolia at 

Pokemon Beach and Bobby Beach, with an estimated seagrass 

carbon content of 12.44 – 77.30 gC.m-2. These results show a 

lack of estimation of carbon content in Alang-Alang Beach, 

Karimunjawa. Therefore, the purpose of this study to determine 

the type of seagrass, seagrass density, estimate the biomass and 

carbon content of seagrass (above and below ground) and 

determine the factors that affect seagrass carbon contents. 

 

RESEARCH METHODS 

 

 This research was conducted in December 2019 in the 

waters of Alang-Alang Beach, Karimunjawa. The method used 

in this research is the descriptive exploratory method. 

Determination of the point of field data collection was done by 

purposive sampling. Sampling was carried out at 1 station with 

6 points measuring transect lines and 18 points on the transect 

quadrant (Fig. 1.). 

 The field observations we made were observing 

seagrass species, calculating seagrass density, measuring water 

quality variables (depth, pH, temperature, salinity, and light 

intensity), and taking seagrass samples from the leaves (above-

ground) to the rhizomes and roots (below-ground). The 

seagrass samples were then put into a ziplock and stored in a 

coolbox. Furthermore, analysis of seagrass samples uses the 

Loss of Ignition (LOI) method so that the %LOI value will be 

obtained. The test was carried out at the Nutrition and Feed 
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Science Laboratory (INP), Faculty of Animal and Agriculture 

(FPP), Universitas Diponegoro. While the analysis of water 

quality was carried out at the Laboratory of Resource 

Management for Aquatic Sciences (PSDIL), Faculty of 

Fisheries and Marine Sciences (FPIK), Universitas 

Diponegoro. 

 

 
Figure 1. Map of Research Location 

 

Seagrass Density and Cover Percentage 

The formula for calculating the density of seagrass according 

to (Khouw, 2009) is:  

 

……………………..…..1) 

Di: density of type-i seagrass (individual.m-2), ∑ni: number of 

i-type seagrass shoots (individual), Ai: total area of the transect 

when the i-type seagrass was found (m2) 

According to (Susi Rahmawati et al., 2014) how to 

calculate seagrass cover in one square is to add up the value of 

seagrass cover in each small box in the transect quadrant and 

divide by the number of small boxes: 

 
        (2) 

 

Diversity, Uniformity and Dominance Index 

Data analysis was performed using the diversity 

index, uniformity and dominance can be determined using the 

Shannon-Wienner information theory. Diversity is determined 

based on the Shannon-Wiener diversity index (Krebs, 1978) 

with the formula: 
…………………..……..(3) 

H '= ShannonWienner's index of diversity, pi = ni / N, ni = 

Number of individuals of type I, N = total number of 

individuals, S = Number of genera / species. With value: H 

'value> 3 high species diversity, the value of H '1 ≤ H' ≤ 3 is 

moderate species diversity, and H 'value <1 species diversity is 

low. 

The uniformity index is used to determine the number 

of similarities in the distribution of seagrass (Odum, 1998): 

………………………..(5) 

E = uniformity index, H '= diversity index, H 'max = maximum 

diversity index (ln S, where S is the number of species) The 

uniformity index ranges from 0-1. 

The dominance of certain types of seagrass in the waters 

can be determined by a dominance index (Odum, 1998): 

 ………………(6) 

D = Domination Index, N = Total number of individuals in the 

sample, ni = number of individual species i. 

 

Calculation of Seagrass biomass  

According to (Helrich, 1990) the formulas used in 

calculating carbon concentration include the formula for 

calculating the ash content. The formula used to calculate 

biomass: 

B = W x D …………………….(7) 
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B: seagrass biomass (g.m-2), W: seagrass shoot dry weight 

(g.shoot-1), D: seagrass density (shoot.m-2) 

The formula used to calculate the content of the 

seagrass network with LOI method (Helrich, 1990): 

......................(8) 

a: the weight of the cup, b: plate weight + sample weight, c: 

weight (cup + ash) 

After the results are obtained, they are calculated tissue 

carbon content using the formula (Fourqurean et al., 2012): 

…………………….(9) 

 

Calculation of Organic Carbon Stock Seagrass  

 Calculation of the organic carbon stock (OCS) of 

seagrass was analyzed by converting the biomass data into 

organic carbon content (OCC) (Sulaeman et al., 2005; 

(Rahmawati el al., 2019). The increase in biomass will have a 

positive correlation with the increase in seagrass carbon 

content in above-ground (leaves) and below-ground (rhizome 

and roots) (Graha et al., 2015). Then, the total carbon stock 

was calculated using the analysis of conversion of biomass data 

to carbon content. Overall carbon conversion results are 

averaged in units of g.m-2 (Howard et al., 2014). 

 

RESULT AND DISCUSSION 

 

Seagrass Ecological Index 

Seagrass ecological index value is used to see the 

balance of the seagrass ecosystem in Alang-Alang Beach, 

Karimunjawa. The ecological index values of seagrass include 

diversity, uniformity and dominance. The value of the seagrass 

diversity index at the research location ranged from 0.956 to 

1.215. The value of the research results that are categorized as 

low, on line 2, for lines 1,3,4,5 and 6 are categorized as having 

high diversity. According to (Sugianti and Mujiyanto, 2015) 

that the value of diversity will increase if the number of species 

found is increasing, and the proportion of each type is more 

evenly distributed.  

The seagrass uniformity index value at the study 

location ranged from 0.834 – 0.992 which was in the high 

category. The highest uniformity index value is on line 3 and 

the lowest is on line 5, but the uniformity value on lines 1 to 6 

can be categorized as having high uniformity values. 

According to (Sugianti & Mujiyanto, 2015) that the uniformity 

index value shows that the low distribution value of seagrass 

means there are dominant species. This can be due to changes 

in water quality so that only a few types of seagrass can adapt 

to that location. 

The index value of seagrass dominance at the study 

location ranged from 0.330 to 0.436 which can be categorized 

as low. The highest dominance value is on line 2 while the 

lowest dominance value is on line 4, but the dominance value 

on lines 1 to 6 is categorized as low. According to (Hoek et al., 

2013) if the dominance value is 1 or more species in a 

community, then usually followed by a small uniformity value. 

 

Seagrass Density and Cover Percentage 

In this study, 4 species of seagrass were found on the 

Alang-alang beach, namely Enhalus acoroides (Ea), Thalassia 

hemprichii (Th), Cymodocea rotundata (Cr) and Cymodocea 

serrulata (Cs). The type of seagrass that dominates this beach 

is Th with a total of 209 shoots of seagrass (Fig 2.) and a 

seagrass density of 838 shoots.ind-1 (Fig 3.). Meanwhile, Ea 

was the lowest seagrass species with 47 shoots and 191.33 

shoots. 

The research location has a sand substrate and is close 

to a coral ecosystem. According to (Wicaksono & Hartati, 

2012) that Thalassia hemprichii is found in areas with sand and 

coral rubble substrates. Morphologically, this species has a 

thick and sturdy rhizome that allows it to grow on a variety of 

substrates. According to (Ristina et al., 2018) that Thalassia 

hemprichii has good adaptability because it has fibrous roots 

with root microzomes that are aerobic so that they are able to 

colonize denser in shallow habitats compared to other seagrass 

species. 

 
Figure 2. Number of Seagrass Stands of Alang-Alang Beach, 

Karimunjawa 

 

 
Figure 3. Seagrass Density of Alang-Alang Beach, 

Karimunjawa 

 

The highest seagrass density is on line 6 (Fig. 3.), which 

is 256 shoot m-2 with Th (Thalassia hemprichii) as a dominant, 

and line 5 (238 shoot m-2) with Cr (Cymodocea rotundata) as a 

dominant). While the lowest density is on line 1 (Fig 3.), which 

is 28 shoot m-2 with Ea (Enhalus acoroides) as a dominant.  

The results of the percentage value of seagrass cover 

can be seen in the graph (Fig 4.). Based on this graph, it can be 

seen that the seagrass cover at the research location that has the 

highest value is located on line 5 while the lowest cover value 

is located on line 1. According to (Ganefiani et al., 2019) the 

calculation of seagrass density has a function to determine the 

number of stands (shoot) in one quadrant area is expressed in 

units (shoot m-2), while the percentage of seagrass cover serves 

to describe the area of seagrass covering the waters expressed 

in units (%). 
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Figure 4. Seagrass Cover at Each Line 

 

Biomass and Organic Carbon Stock (OCS) in Seagrass  

Research results regarding percentage of organic 

carbon, dry weight, biomass and organic carbon stock seagrass 

in Alang-alang beach are in Table 1. 

The results of Table 1 show that above ground biomass 

(1.35 g m-2) has a higher value than below ground biomass 

(1.25 g m-2). These results are different from research Wahyudi 

et al. (2016) and Case et al. (2014), that the bottom biomass of 

the substrate is usually of greater value than the biomass above 

the substrate. Ndari et al. (2019) state that the overall weight of 

seagrass is often dominated by the biomass below the substrate. 

This is because the material formed at the bottom of the 

substrate has a denser texture than the seagrass part at the top 

of the substrate.  

The total value of seagrass biomass in each species is 

presented in the graph (Table 2.). Based on this graph, Ea 

(1.425 g m-2) has the highest biomass, while Cr has the lowest 

(1.278 g m-2). This is explained by (Indriani et al., 2017) that 

Enhalus acoroides has a greater biomass value than Thalassia 

hemprichii. This is also explained by (Hartati et al., 2017) that 

Enhalus acoroides has high biomass because of the 

morphology of the seagrass itself, while the Cymodocea 

rotundata type of seagrass has a high density so that even 

though the morphology of the seagrass is small. 

 

Table 1. Seagrass Biomass and Organic Carbon Stock in Alang-Alang Beach 

Line 

transect 

%LOI  (%) %Corg (%) Dry weight  (g) 
Seagrass biomass  

(g.m-2) 

Organic Carbon  

Stock  (gCorg.m-2) 

AG BG AG BG AG BG AG BG AG BG 

1 67.06 64.95 28.51 27.60 0.30 0.31 1.19 1.26 33.89 36.08 

2 68.65 67.77 29.19 28.81 0.33 0.31 1.33 1.24 39.40 37.24 

3 58.34 57.38 24.75 24.34 0.28 0.27 1.12 1.06 27.84 26.08 

4 70.77 67.48 30.10 28.69 0.36 0.29 1.42 1.18 42.80 33.99 

5 64.05 56.49 27.21 23.96 0.40 0.36 1.59 1.46 43.15 34.77 

6 62.67 50.45 26.62 21.36 0.36 0.32 1.42 1.28 37.76 27.85 

Average 
65.26 60.75 27.73 25.79 0.34 0.31 1.35 1.25 37.47 32.67 

 

Table 2. Seagrass Biomass at Species in Alang-Alang Beach 
Seagrass species Average Biomass (g m-2) 

Cr 1.278 
Cs 1.289 

Ea 1.425 

Th 1.309 

 

The results of the organic carbon stock (OCS) in each 

type of seagrass found in Alang-Alang Beach, Karimunjawa 

can be seen in the graph (Fig. 6.). The graph shows that the 

type with the highest OCS is Enhalus acoroides (103.216 g 

Corg m-2), while the seagrass species that has the smallest OCS 

is Thalassia hemprichii (61.562 g Corg m-2). This is explained 

by (Ganefiani et al., 2019) that the magnitude of the biomass 

value in seagrass is coinciding with the value of the resulting 

carbon content. 

The average organic carbon stock obtained was 35.07 g 

Corg m-2. This value is grather than the research (Ganefiani et 

al., 2019) conducted at Karimunjawa Port and Pancuran Beach, 

Karimunjawa, which has a carbon stock value of 30.92 g Corg 

m-2. The average organic carbon stock in this study is smaller 

than the research (Hartati et al., 2017) with an average carbon 

yield of 57.05 g Corg m-2. According to (Rahmawati, 2011) the 

decrease in carbon value every year can be caused by the entry 

of dissolved particles into the water column and sediment 

which causes environmental conditions not in accordance with 

the durability of seagrasses. 

 
Figure 6. Total Carbon in Each Type of Seagrass 

 

CONCLUSION 

 

 The conclusions of the research are the types of seagrass 

found on the coast of Alang-alang, Karimunjawa consist of 4 

species: Enhalus acoroides (Ea), Thalassia hemprichii (Th), 

Cymodocea rotundata (Cr) and Cymodocea serrulata (Cs).  

The type of seagrass that dominates this beach is Th and Ea 

was the lowest seagrass species. The highest seagrass density is 

on line 6 with Th as a dominant, and line 5 with Cr as a 

dominant. While, the lowest density is on line 1 with Ea as a 

dominant. 



167 Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology Vol. 18 No.1: 7-12, April 2022 

Patria Theda Ramadanti, Nurul Latifah, Agus Hartoko, Sigit Febrianto, Hadi Endrawati, and Diah Ayuningrum 

 

© Copyright by Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology, ISSN : 1858-4748 
 

 In this research above ground biomass has a higher 

value than below ground biomass, with Ea has the highest 

biomass, while Cr has the lowest but Cr has a high density. 

Therefore, the highest organic carbon stock (OCS) is Ea, while 

the seagrass species that has the smallest OCS is Th. 

 

ACKNOWLEDGMENT 

 

The author would like thanks to: 

1. The provider of research funding, Institute for Research and 

Community Services (LPPM), Universitas Diponegoro with 

No: 385-31 / UN7.P4.3 / PP / 2019 

2. Thank you to the Karimunjawa National Park Agency for 

helping and giving permission so that this article can be 

completed. 

3. And thanks to all those who helped in completing this 

article. 

 

REFERENCES 

 

Agus, F., Hairiah, K., & Mulyani., A. (2011). Pengukuran 

Cadangan Karbon pada Tanah Gambut. World 

Agroforestry Centre-ICRAF SE Asia Regional Office 

dan Balai Besar Penelitian dan Pengembangan 

Sumberdaya Lahan Pertanian. 

Alexandre, A., Silva, J., Buapet, P., Björk, M., & Santos, R. 

(2012). Effects of CO2 enrichment on photosynthesis, 

growth, and nitrogen metabolism of the seagrass zostera 

noltii. Ecology and Evolution, 2(10), 2625–2635. 

https://doi.org/10.1002/ece3.333 

Alongi, D. M., Murdiyarso, D., Fourqurean, J. W., Kauffman, 

J. B., Hutahaean, A., Crooks, S., Lovelock, C. E., 

Howard, J., Herr, D., Fortes, M., Pidgeon, E., & Wagey, 

T. (2016). Indonesia’s blue carbon: a globally 

significant and vulnerable sink for seagrass and 

mangrove carbon. Wetlands Ecology and Management, 

24(1), 3–13. https://doi.org/10.1007/s11273-015-9446-y 

Ai, N. S., & Banyo, Y. (2010). Konsentrasi Klorofil Daun 

sebagai Indikator Kekurangan Air pada Tanaman. 

Ilmiah Sains, 11(2), 166–173. 

Bulmer, R. H., Stephenson, F., Jones, H. F. E., Townsend, M., 

Hillman, J. R., Schwendenmann, L., & Lundquist, C. J. 

(2020). Blue Carbon Stocks and Cross-Habitat 

Subsidies. Frontiers in Marine Science, 7(June). 

https://doi.org/10.3389/fmars.2020.00380 

Dhewani, N., Sjafrie, M., Eko, U., Prayudha, H. B., Yulia, M., 

Rahmat, I., Anggraini, K., &Suyarso, S. R. (2018). 

Status padang lamun Indoenesia 2018. 

www.oseanografi.lipi.go.id 

Fourqurean, J. W., Duarte, C. M., Kennedy, H., Marbà, N., 

Holmer, M., Mateo, M. A., Apostolaki, E. T., Kendrick, 

G. A., Krause-Jensen, D., McGlathery, K. J., & Serrano, 

O. (2012). Seagrass ecosystems as a globally significant 

carbon stock. Nature Geoscience, 5(7), 505–509. 

https://doi.org/10.1038/ngeo1477 

Friedlingstein, P., O’Sullivan, M., Jones, M. W., Andrew, R. 

M., Hauck, J., Olsen, A., Peters, G. P., Peters, W., 

Pongratz, J., Sitch, S., Le Quéré, C., Canadell, J. G., 

Ciais, P., Jackson, R. B., Alin, S., Aragão, L. E. O. C., 

Arneth, A., Arora, V., Bates, N. R., … Zaehle, S. 

(2020). Global Carbon Budget 2020. Earth System 

Science Data, 12(4), 3269–3340. 

https://doi.org/10.5194/essd-12-3269-2020 

Ganefiani, A., Suryanti, S., & Latifah, N. (2019). Potensi 

Padang Lamun Sebagai Penyerap Karbon Di Perairan 

Pulau Karimunjawa, Taman Nasional Karimunjawa 

(Ability Of Seagrass Beds As Carbon Sink In The 

Waters Of Karimunjawa Island, Karimunjawa National 

Park ). Saintek Perikanan : Indonesian Journal of 

Fisheries Science and 

Technology,14(2),115.https://doi.org/10.14710/ijfst.14.

2.115-122. 

Gibson, M., Kasman, & Iqbal. (2017). Analisa Kualitas 

Klorofil Daun Jarak Kepyar ( Ricinus comunis L ) 

Sebagai Bahan Pewarna Pada Dye Sensitized Solar Cell 

( DSSC ). 16(2). 

Graha, Y., Arthana, I. W., & I. W. G. A. Karang. (2015). 

Simpanan Karbon Lamun di Kawasan Pantai Sanur, 

Kota Denpasar. J. Ecotrophic, 10(1),46–

53.https://doi.org/10.24843/EJES.2016.v10.i01.p08. 

Hartoko, A., Sembiring, Y. T., & Latifah, N. (2021). Seagrass 

cholorophyll-a, biomass and carbon algorithms based on 

the field and sentinel-2a satellite data at Karimunjawa 

Island, Indonesia. Science and Technology Indonesia, 

6(3), 121–130. 

Hartati, R., Pratikto, I., & Pratiwi, T. N. (2017). Biomassa dan 

Estimasi Simpanan Karbon pada Ekosistem Padang 

Lamun di Pulau Menjangan Kecil dan Pulau Sintok, 

Kepulauan Karimunjawa.Buletin Oseanografi 

Marina,6(1),74.https://doi.org/10.14710/buloma.v6i1.15

746 

Helrich, K. (1990). Method of Analysis of The Association of 

Official Analytical Chemists (Fifteenth). 

https://doi.org/10.3109/15563657608988149 

Hoek, F., Gofir, A., & Arhandy Arfah. (2013). Estimasi Indeks 

Keragaman Ikan Karang Di Daerah Perlindungan Laut 

(Dpl) Kabupaten Raja Ampat - Papua Barat. Jurnal 

Airaha, III, 25–34. 

Howard, J., Hoyt., S., Isensee., K., Telszewski, M., & E, P. 

(2014). Coastal Blue Carbon: Methods for Assessing 

Carbon Stocks and Emissions Factors in Mangroves, 

Tidal Salt Marshes and Seagrasses. Conservation 

International, IntergovermentalOceanographic 

Commission of UNESCO, International Union for 

Conversation of Nature. 

Indriani, Wahyudi, A. J., & Yona, D. (2017). Cadangan 

Karbon di Area Padang Lamun Pesisir Pulau Bintan , 

Kepulauan Riau Carbon Stock in Seagrass Meadows of 

Bintan Island , Riau Archipelago Abstrak Pendahuluan 

Metodologi. 2(3), 1–11. 

IPCC. (2019). The Ocean and Cryosphere in a Changing 

Climate. A Special Report of the Intergovernmental 

Panel on Climate Change. Intergovernmental Panel on 

Climate Change, 1–765. 

https://www.ipcc.ch/srocc/chapter/summary-for-

policymakers/ 

Kasus, S., Lesung, T., Iklim, P., Kasus, S., & Lesung, T. 

(2014). Peran Ekosistem Lamun Sebagai Blue Carbon 

Dalam Mitigasi Perubahan. July. 

https://doi.org/10.1002/ece3.333
http://www.oseanografi.lipi.go.id/
https://doi.org/10.1038/ngeo1477
https://doi.org/10.24843/EJES.2016.v10.i01.p08
https://doi.org/10.14710/buloma.v6i1.15746
https://doi.org/10.14710/buloma.v6i1.15746
https://doi.org/10.3109/15563657608988149


Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology Vol. 18 No. 3 : 163-168, October 2022 

Seagrass Organic Carbon Stock In Alang-Alang Beach, Karimunjawa 

168 

 

© Copyright by Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology, ISSN : 1858-4748 

Kawaroe, I. M. (2009). Perspektif lamun sebagai blue carbon 

sink di laut. 2, 1–12. 

Khouw, A. (2009). Metode dan Analisa Kuantitatif dalam 

Bioekologi Laut. Pusat Pembelajaran dan 

Pengembangan Pesisir dan Laut. 

Kim, S. H., Suonan, Z., Qin, L. Z., Kim, H., Park, J. I., Kim, Y. 

K., Lee, S., Kim, S. G., Kang, C. K., & Lee, K. S. 

(2022). Variability in blue carbon storage related to 

biogeochemical factors in seagrass meadows off the 

coast of the Korean peninsula. Science of the Total 

Environment, 813, 152680. 

https://doi.org/10.1016/j.scitotenv.2021.152680 

KKP. (2010). Panduan Identifikasi Potensi dan Pemantauaan 

Biofisik Kawasan Konservasi Perairan, Pesisir dan 

Pulau-Pulau Kecil. 

Krebs, C. J. (1978). Ecology The Experimental Analysis of 

Distribution and Abundance. Harper & Row. 

Le Quéré, C., Andres, R. J., Boden, T., Conway, T., Houghton, 

R. A., House, J. I., Marland, G., Peters, G. P., Van Der 

Werf, G. R., Ahlström, A., Andrew, R. M., Bopp, L., 

Canadell, J. G., Ciais, P., Doney, S. C., Enright, C., 

Friedlingstein, P., Huntingford, C., Jain, A. K., … Zeng, 

N. (2013). The global carbon budget 1959-2011. Earth 

System Science Data, 5(1), 165–185. 

https://doi.org/10.5194/essd-5-165-2013 

Linarwati, M., Fathoni, A., & Minarsih, M. M. (2016). Studi 

Deskriptif Pelatihan Dan Pengembangan Sumberdaya 

Manusia Serta Penggunaan Metode Behavioral Event 

Interview Dalam Merekrut Karyawan Baru Di Bank 

Mega Cabang Kudus. Journal of Management, 2(2). 

Mudjiyanto, B. (2018). Tipe Penelitian Eksploratif 

Komunikasi. Jurnal Studi Komunikasi Dan Media, 

22(1), 65–74. 

Nair, P. K. R., Nair, V. D., Gama-, E. F., Garcia, R., Haile, S. 

G., Howlett, D. S., Mohan, B., Mosquera-losada, M. R., 

Saha, S. K., Takimoto, A. N. G., & Tonucci, R. G. 

(2009). Letters Soil Carbon in Agro forestry Systems : 

An Unexplored Treasure ? Nature Precedings. 

Ndari, E. F., Sartimbul, A., & Dewi, C. S. U. (2019). Analisis 

Karbon Tersimpan Pada Lamun Enhalus acoroides Di 

Perairan Paciran, Kecamatan Paciran, Kabupaten 

Lamongan. JFMR-Journal of Fisheries and Marine 

Research, 3(1), 53–58. 

https://doi.org/10.21776/ub.jfmr.2019.003.01. 

Odum, E. P. (1998). Dasar-Dasar Ekologi. 3rd ed. Gadja Mada. 

Pertamawati. (2010). Pertumbuhan Tanaman Kentang ( 

Solanum Tuberosum L .) Dalam Lingkungan 

Fotoautotrof Secara Invitro. Sains Dan Teknologi 

Indonesia, 12(1), 31–37. 

Prayitno, H. B., & Afdal. (2019). Sebaran Spasial Zat Hara 

Dan Klorofil-A: Potensi Fosfor Sebagai Faktor Penentu 

Eutrofikasi Di Teluk Jakarta. Jurnal Ilmu Dan 

Teknologi Kelautan Tropis, 11(1), 1–12. 

Rahmawati, S. (2011). Ancaman terhadap Komunitas Padang 

Lamun. Oseana, 36(2), 49–58. 

Rahmawati, S., Irawan, A., Supriyadi, I. H., & Azkab, M. H. 

(2014). Panduan Monitoring Padang Lamun (Issue 1). 

Ridho, M. G., Supriharyono, & Rahman, A. (2018). Analisis 

Hubungan Jarak Dan Kedalaman Dengan Struktur 

Komunitas Lamun Di Pantai Pancuran, Kepulauan 

Karimunjawa. Journal of Maquares, 7(4), 352–360. 

https://doi.org/10.1017/CBO9781107415324.004 

Ristina, M., Sulardiono, B., & Solichin, A. (2018). Hubungan 

Kerapatan Lamun (Seagrass) dengan Kelimpahan 

Teripang (Holothuria) di Pantai Alang-Alang Taman 

Nasional Karimunjawa. Journal of Maquares, 7(4), 452–

457. https://doi.org/10.1017/CBO9781107415324.004 

Rosang, C. I., & Wagey, B. T. (2016). Penentuan Kandungan 

Pigmen Klorofil Pada Lamun Jenis Halophila ovalis Di 

Perairan Malalayang. Jurnal Pesisir Dan Laut Tropis, 

1(1), 15–19. 

Rustam, A. (2014). Kontribusi lamun dalam regulasi karbon 

dan stabilisasi ekosistem agustin rustam. IPB. 

Rustam, A., Adi, N. S., Daulat, A., Kiswara, W., Yusup, D. S., 

& Rohani Ambo Rappe. (2019). Pedoman Pengukuran 

Karbon di Ekosistem Padang Lamun. 

Sakey, W. F., Wagey, B. T., & Gerung, G. S. (2015). Variasi 

Morfometrik Pada Beberapa Lamun Di Perairan 

Semenanjung Minahasa. Jurnal Pesisir Dan Laut Tropis, 

3(1), 1. https://doi.org/10.35800/jplt.3.1.2015.7724 

Septiani, E. F., Ghofar, A., & Febrianto, S. (2018). Pemetaan 

Karbon Di Padang Lamun Pantai Prawean Bandengan 

Jepara. Majalah Ilmiah Globe, 20(2), 117–124. 

Sugianti, Y., & Mujiyanto. (2015). Evaluasi Kesuburan 

Ekosistem Padang Lamun dengan Menggunakan 

Bioindikator Fitoplankton di Pulau Karimunjawa, Jawa 

Tengah. Jurnal Teknologi Lingkungan, 16(1), 9–14. 

https://doi.org/10.1017/CBO9781107415324.004 

Sugiyono. (2010). Metode Penelitian Pendidikan Pendekatan 

Kuantitatif, Kualitatif dan R&D. Alfabeta. 

Sulaeman, Suparto, & Eviati. (2005). Petunjuk Teknis Analisis 

Tanah, Tanaman, Air dan Pupuk. Balai Penelitian 

Tanah. Badan Penelitian dan Pengembangan Pertanian. 

Tangke, U. (2010). Ekosistem Padang Lamun. Ilmiah 

Agribisnis Dan Perikanan (Agrikan UMMU-Ternate), 

3(1), 9–29. 

Wahyudi, A. J., Rahmawati, S., Prayudha, B., Iskandar, M. R., 

& Arfianti, T. (2016). Vertical carbon flux of marine 

snow in Enhalus acoroides-dominated seagrass 

meadows. Regional Studies in Marine Science, 5, 27–

34. https://doi.org/10.1016/j.rsma.2016.01.003 

Wahyudi, A., Adi, N., Afdal, A., Rustam, A., Rahayu, Y., 

Kepel, T., Suryono, D., Salim, H., Rahmawati, S., 

Irawan, A., Dharmawan, I. W., Prayudha, B., Hafizt, 

M., Prayitno, H., Ati, R. N. A., Kiswara, W., Supriyadi, 

I., Daulat, A., Sudirman, N., & Kusumaningtyas, M. 

(2019). Policy Brief Blue Carbon Indonesia: Potensi 

Cadangan dan Serapan Karbon Ekosistem Mangrove 

dan Padang Lamun Indonesia (Issue January). 

Wahyudi, A. J., Rahmawati, S., Irawan, A., Hadiyanto, H., 

Prayudha, B., Hafizt, M., Afdal, A., Adi, N. S., Rustam, 

A., Hernawan, U. E., Rahayu, Y. P., Iswari, M. Y., 

Supriyadi, I. H., Solihudin, T., Ati, R. N. A., Kepel, T. 

L., Kusumaningtyas, M. A., Daulat, A., Salim, H. L., … 

Kiswara, W. (2020). Assessing Carbon Stock and 

Sequestration of the Tropical Seagrass Meadows in 

Indonesia. Ocean Science Journal, 55(1), 85–97. 

https://doi.org/10.1007/s12601-020-0003-0 

Wicaksono, S. G., & Hartati, S. T. (2012). Struktur Vegetasi 

Dan Kerapatan Jenis Lamun Di Perairan Kepulauan 

Karimunjawa Kabupaten Jepara. Journal of Marine 

Research, 1(2), 1–7. 

 

 

https://doi.org/10.21776/ub.jfmr.2019.003.01
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.35800/jplt.3.1.2015.7724
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1016/j.rsma.2016.01.003
https://doi.org/10.1007/s12601-020-0003-0

