
86 
 

 
 

DAFTAR PUSTAKA 

Aditio, R., Yendri Sudiar, N., Dwiridal, L., & Amir, H. (2023). Microclimate 

Characteristics in Mangrove Forest Areas in Padang City. Journal of Climate 

Change Society, 1(2), 104–114. https://doi.org/10.24036/jccs/vol1-iss2/17 

Afefe, A. A., Khedr, A. H. A., Abbas, M. S., & Soliman, A. S. (2021). Responses 

and Tolerance Mechanisms of Mangrove Trees to the Ambient Salinity along 

the Egyptian Red Sea Coast. Limnological Review, 21(1), 3–13. 

https://doi.org/10.2478/limre-2021-0001 

Ahlawat, Y. K., Singh, M., Manorama, K., Lakra, N., Zaid, A., & Zulfiqar, F. 

(2024). Plant phenolics: neglected secondary metabolites in plant stress 

tolerance. Revista Brasileira de Botanica, 47(3), 703–721. 

https://doi.org/10.1007/s40415-023-00949-x 

Allifah, A. N. A., Natsir, N. A., Mulyawati, N. Y., & Surati. (2022). Kadar Klorofil 

Daun Mangrove Di Kawasan Pelabuhan Hurnala Maluku Tengah. 

BIOTROPIC The Journal Od Tropical Biology, 6(1), 20–28. 

Alongi, D. M. (2020). Carbon balance in salt marsh and mangrove ecosystems: A 

global synthesis. Journal of Marine Science and Engineering, 8(10), 1–21. 

https://doi.org/10.3390/jmse8100767 

Amalo, L. F., Putra, M. D., Handayani, L. D. W., Sumpeno, Luturmas, R., & 

Suryadi. (2025). Assessment of Mangrove Restoration Feasibility Using 

Water Quality and Substrate Parameters on Sebaru Kecil Island, Indonesia. 

Media Konservasi, 30(1), 84–95. https://doi.org/10.29244/medkon.30.1.84 

Analuddin, K., Armid, A., Ruslin, R., Sharma, S., Ode Kadidae, L., Ode 

Muhammad Yasir Haya, L., Septiana, A., Rahim, S., McKenzie, R. A., & La 

Fua, J. (2023). The carrying capacity of estuarine mangroves in maintaining 

the coastal urban environmental health of Southeast Sulawesi, Indonesia. 

Egyptian Journal of Aquatic Research, 49(3), 327–338. 

https://doi.org/10.1016/j.ejar.2023.03.002 

Ankure, S., Tah, M., Mondal, S., Murmu, A. K., & Naskar, S. (2023). Adaptive 

evolution of leaf anatomical features in mangrove Rhizophoraceae cues 

differential strategies of salt tolerance. Flora: Morphology, Distribution, 

Functional Ecology of Plants, 300(July 2022), 152225. 

https://doi.org/10.1016/j.flora.2023.152225 

Anwar, C., Wonggo, D., Mongi, E., Dotulong, V., Waste, I., Study, P., Baru, T., 

Bogor, N., City, B., Technology, F. P., Sciences, M., Ratulangi, S., Campus, 

U., & Sulawesi, N. (2025). Macro And Micro Nutrients in The Soil of The 

Mangrove Forest Area, Bunaken Marine Park Unsur Hara Makro dan Mikro 

Tanah Kawasan Hutan Mangrove Taman Laut Bunaken. 13(June), 174–181. 



87 
 

 
 

Aprilliana, T. B., Izzati, M., Darmanti, S., & Hastuti, E. D. (2021). Kandungan 

Pigmen Fotosintetik dan Total Fenol Daun Mangrove Api-Api [Avicennia 

marina (Forsk.) Vierh] pada Tambak dan Pantai Mangunharjo Semarang. 

Buletin Anatomi Dan Fisiologi, 6(2), 175–182. 

https://doi.org/10.14710/baf.6.2.2021.175-182 

Ardang, D. M., Soenardjo, N., & Taufiq-SPJ, N. (2023). Hubungan Tekstur 

Sedimen Terhadap Vegetasi Mangrove Di Desa Pasar Banggi, Kabupaten 

Rembang. Journal of Marine Research, 12(3), 519–526. 

https://doi.org/10.14710/jmr.v12i3.35185 

Aritsara, A. N. A., Wang, S., Li, B. N., Jiang, X., Qie, Y. D., Tan, F. Sen, Zhang, 

Q. W., & Cao, K. F. (2022). Divergent leaf and fine root “pressure–volume 

relationships” across habitats with varying water availability. Plant 

Physiology, 190(4), 2246–2259. https://doi.org/10.1093/plphys/kiac403 

ARYANTO, A. E. P., HERBOWO, A. C. F., MUKARROMAH, A. N., AULIA, A. 

D., ZULFIKAR, A. B., PITOYO, A., & SETYAWAN, A. D. (2025). 

Ecophysiological effects of mangrove canopy density on surface thermal 

conditions in a tropical lagoon ecosystem of Segara Anakan, Indonesia. Cell 

Biology and Development, 9(1), 12–25. 

https://doi.org/10.13057/cellbioldev/v090102 

Asni Akmalia, H. (2021). Adaptasi Anatomis Tumbuhan Terhadap Perbedaan 

Stress Lingkungan. Jurnal Matematika Dan Ilmu Pengetahuan Alam Unipa, 

14(01), 18–27. https://doi.org/10.36456/stigma.14.01.3491.10-17 

Bachtiar, B., Ura, R., & Suhartati. (2023). Karakteristik Tapak Tegakan Hutan 

Mangrove (Rhizophora mucronata dan Avicennia marina) di Pantai Kelurahan 

Bira Kecamatan Tamalanrea Kota Makassar. Jurnal Ilmu Alam Dan 

Lingkungan, 14(1), 72–80. 

Baksir, A., Akbar, N., Ismail, F., & Siolimbona, A. A. (2024). Condition and 

zonation of mangrove ecosystems in the small islands around the area crossed 

by the equatorial line of North Maluku Province. 13(May 2023), 305–314. 

https://doi.org/10.13170/depik.13.2.32075 

Bento, J. P. S. P., Victório, C. P., Plaça, L. F., & Arruda, R. do C. de O. (2024). Salt 

extrusion, a new function of lenticels in red mangrove leaves. Environmental 

and Experimental Botany, 223(April). 

https://doi.org/10.1016/j.envexpbot.2024.105798 

Bistgani, Z. E., Hashemi, M., DaCosta, M., Craker, L., Maggi, F., & Morshedloo, 

M. R. (2019). Effect of salinity stress on the physiological characteristics, 

phenolic compounds and antioxidant activity of Thymus vulgaris L. and 

Thymus daenensis Celak. Industrial Crops and Products, 135(October 2018), 

311–320. https://doi.org/10.1016/j.indcrop.2019.04.055 

Cai, G., Zhan, Z. W., Song, Z., Wang, Y. P., Xia, J., & He, D. (2025). n-Alkanes 



88 
 

 
 

δ13C and salinity correlation in mangrove Aegiceras corniculatum leaves and 

surface sediments from Zhanjiang estuaries, China. Chemical Geology, 

673(September 2024), 122552. 

https://doi.org/10.1016/j.chemgeo.2024.122552 

Chan-keb, C. A., Agraz-hern, C. M., Muñiz-salazar, R., Id, G. P., Osti-s, J., & 

Reyes, E. (2018). Ecophysiological Response of Rhizophora mangle to the 

Variation in Hydrochemistry during Five Years along the Coast of Campeche 

, M é xico. Diversity, 10(9), 1–18. https://doi.org/10.3390/d10010009 

Chun, S. C., Paramasivan, M., & Chandrasekaran, M. (2018). Proline 

Accumulation Influenced by Osmotic Stress in Arbuscular Mycorrhizal 

Symbiotic Plants. Frontiers in Microbiology, 9(October), 1–13. 

https://doi.org/10.3389/fmicb.2018.02525 

Chung, C., Lin, K. H., Huang, M. Y., Wong, S. L., & Liao, T. S. (2022). 

Photosynthesis in Response to Different Salinities and Immersions of Two 

Native Rhizophoraceae Mangroves. Cells, 11(19), 3054. 

Citra, L. S., Supriharyono, & Suryanti. (2020). Analisis Kandungan Bahan Organik, 

Nitrat dan Fosfat pada Sedimen Mangrove Jenis Avicennia dan Rhizophora di 

Desa Tapak Tugurejo, Semarang. Management of Aquatic Resources Journal 

(MAQUARES), 9(2), 107–114. 

Dittmann, S., Mosley, L., Stangoulis, J., Nguyen, V. L., Beaumont, K., Dang, T., 

Guan, H., Gutierrez-Jurado, K., Lam-Gordillo, O., & McGrath, A. (2022). 

Effects of Extreme Salinity Stress on a Temperate Mangrove Ecosystem. 

Frontiers in Forests and Global Change, 5(May), 1–18. 

https://doi.org/10.3389/ffgc.2022.859283 

Dubuc, A., Rummer, J. L., Vigliola, L., & Lemonnier, H. (2024). Coping with 

environmental degradation: Physiological and morphological adjustments of 

wild mangrove fish to decades of aquaculture-induced nutrient enrichment. 

Marine Pollution Bulletin, 205(June), 116599. 

https://doi.org/10.1016/j.marpolbul.2024.116599 

Dwiki, O., & Hartatik, S. (2020). PENGARUH PEMBERIAN PUPUK FOSFOR 

TERHADAP PERTUMBUHAN VEGETATIF TANAMAN TEBU VAR . 

BULULAWANG HASIL MUTASI Effect of Phosphore Fertilizer on 

Vegetative Growth Sugarcane Var . Bululawang Result of Mutations F Hitung 

Variabel Reduksi Sukrosa Daun Klorofil. Berkala Ilmiah Pertanian, 5(1), 52–

57. 

Fadhila, D., Hamidah, S., & Istikowati, W. T. (2023). Kerapatan Stomata, Warna 

dan Kadar Klorofil Daun Kelakai (Stenochlaena palustris (Burm.F) Beddome) 

berdasarkan Perbedaan Lokasi Tumbuh dan Tingkat Umur Daun. Journal of 

Forest Science Avicennia, 06(01), 78–84. 

https://doi.org/10.22219/avicennia.v6i1. 



89 
 

 
 

Feng, M., Li, W., Huang, X., Hou, W., & Yu, J. (2024). Distribution Characteristics 

and Driving Factors of Chlorophyll a and Pollutants in the Liugu Estuary. 

Water, Air, and Soil Pollution, 235(8), 1–10. https://doi.org/10.1007/s11270-

024-07290-3 

Fu, C., Steckbauer, A., Mann, H., & Duarte, C. M. (2024). Achieving the Kunming–

Montreal global biodiversity targets for blue carbon ecosystems. Nature 

Reviews Earth and Environment, 5(7), 538–552. 

https://doi.org/10.1038/s43017-024-00566-6 

Garcia, J. dos S., Boanares, D., França, M. G. C., Sershen, & López-Portillo, J. 

(2022). Foliar water uptake in eight mangrove species: Implications of 

morpho-anatomical traits. Flora: Morphology, Distribution, Functional 

Ecology of Plants, 293(June). https://doi.org/10.1016/j.flora.2022.152100 

George, R., & Lugendo, B. R. (2022). Tidal cycle and time of day control pH levels 

in coastal habitats of the western Indian Ocean: the case of Mnazi and Chwaka 

Bays in Tanzania. Western Indian Ocean Journal of Marine Science, 21(2), 

141–150. https://doi.org/10.4314/wiojms.v21i2.12 

Govindan, G., Harini, P., Alphonse, V., & Parani, M. (2024). From swamp to field: 

how genes from mangroves and its associates can enhance crop salinity 

tolerance. Molecular Biology Reports, 51(1). 

Guo, S., Ma, X., Cai, W., Wang, Y., Gao, X., Fu, B., & Li, S. (2022). Exogenous 

Proline Improves Salt Tolerance of Alfalfa through Modulation of Antioxidant 

Capacity , Ion Homeostasis , and Proline Metabolism. Plants, 11(2994). 

Hafizah, Q., Permatasari, L., & Rachmalia Izzatul Muchlishah, N. (2024). Faktor - 

Faktor Yang Mempengaruhi Aktivitas Antibakteri Daun Mangrove 

(Rhizophora mucronata) Terhadap Bakteri Staphylococcus aureus. Jurnal 

Kesehatan Tambusai, 5(2), 3833–3834. 

Hamuna, B., Tanjung, R. H. R., Suwito, S., Maury, H. K., & Alianto, A. (2018). 

Kajian Kualitas Air Laut dan Indeks Pencemaran Berdasarkan Parameter 

Fisika-Kimia di Perairan Distrik Depapre, Jayapura. Jurnal Ilmu Lingkungan, 

16(1), 35. https://doi.org/10.14710/jil.16.1.35-43 

Hasanuzzaman, M., Zhou, M., & Shabala, S. (2023). How Does Stomatal Density 

and Residual Transpiration. Plant, 12(494), 1–19. 

He, Z., Yen, L., Huang, H., Wang, Z., & Zhao, L. (2022). Linkage Between 

Mangrove Seedling Colonization , Sediment Traits , and Nitrogen Input. 

Frontiers InMarine Science, 9(March), 1–10. 

https://doi.org/10.3389/fmars.2022.793818 

Hidayah, I., Hardiansyah, H., & Noorhidayati, N. (2022). Keanekaragaman Herba 

di Kawasan Mangrove Muara Aluh-Aluh. JURNAL Al-AZHAR INDONESIA 

SERI SAINS DAN TEKNOLOGI, 7(1), 58. 



90 
 

 
 

https://doi.org/10.36722/sst.v7i1.1090 

Hilmi, A., Ulfa, A. M., Wijaya, A., & Hadimi, L. I. (2021). Study of seawater 

intrusion in coastal aquifer using total dissolved solid, conductivity and 

salinity measurement in Labuhan Kertasari Village, West Sumbawa. Journal 

of Physics: Conference Series, 1816(1). https://doi.org/10.1088/1742-

6596/1816/1/012064 

Hossain, M. I., Reza, A. S., Shafiuzzaman, S. M., Islam, M. S. U., & Rahman, M. 

A. (2025). The effects of seawater intrusion on sustainable coastal areas: A 

comprehensive study on Bagerhat district, Bangladesh. Regional Studies in 

Marine Science, 82(January), 104038. 

https://doi.org/10.1016/j.rsma.2025.104038 

Hosseinifard, M., Stefaniak, S., Javid, M. G., Soltani, E., Wojtyla, Ł., & 

Garnczarska, M. (2022). Contribution of Exogenous Proline to Abiotic 

Stresses Tolerance in Plants : A Review. Molecular Sciences, 23, 5186. 

Hu, J., Deng, X., Bai, C., Li, L., Yang, X., Lan, C., Zhong, H., & Tan, X. (2024). 

Mechanism of salt tolerance in the endangered semi ‑ mangrove plant 

Barringtonia racemosa : anatomical structure and photosynthetic and 

fluorescence characteristics. https://doi.org/10.1007/s13205-024-03943-6 

Huntley, B. . (2023). The Mangrove Biome. In Ecologi of Angola (pp. 383–391). 

https://doi.org/10.1007/978-3-031-18923-4 

Inayat, H., Mehmood, H., Danish, S., Alharbi, S. A., & Ansari, M. J. (2024). Impact 

of cobalt and proline foliar application for alleviation of salinity stress in 

radish. BMC Plant Biology, 24(287), 1–14. 

Indriaty, Djufri, Ginting, B., & Hasballah, K. (2023). Phytochemical screening, 

phenolic and flavonoid content, and antioxidant activity of Rhizophoraceae 

methanol extract from Langsa, Aceh, Indonesia. Biodiversitas, 24(5), 2865–

2876. https://doi.org/10.13057/biodiv/d240541 

Irawan, A., Chikmawati, T., & Sulistijorini. (2021). Diversity and zonation of 

mangrove flora in belitung Island, Indonesia. Biodiversity, 22(5), 2981–2992. 

https://doi.org/10.13057/biodiv/d220563 

Java, C. A. (2020). Studi Adaptasi Mangrove Jenis Rhizophora mucronata 

terhadap Lmbah Organik Berdasarkan Variasi Karakteristik Daun di 

Kawasan Mangrove Wonorejo Kota Surabaya. 1–48. 

Juhadi, J., Rahma, R. A., & Santoso, A. B. (2020). Edu-Ekowisata Hutan Mangrove 

Kawasan Pesisir Pasarbanggi, Rembang, Jawa Tengah, Indonesia. Jurnal 

Geografi, 9(1), 58. 

http://geografi.ppj.unp.ac.id/index.php/geo/article/view/999 

Khan, D., Zaki, M. J., & Ali, S. V. (2021). Brief Notes on The Mangrove Species 



91 
 

 
 

Rhizophora Mucronata Lam . ( Rhizophoraceae ) of Pakistan With Special 

Reference to Sapling and Leaf. International Journal of Biology and 

Biotechnology, 18(1), 197–218. 

Khan, F., Siddique, A. B., Shabala, S., & Zhou, M. (2023). Phosphorus Plays Key 

Roles in Regulating Plants ’ Physiological Responses to Abiotic Stresses. 

Plants, 12(2861), 1–29. 

Khan, M. N. I., Khatun, S., Azad, M. S., & Mollick, A. S. (2020). Leaf 

morphological and anatomical plasticity in Sundri (Heritiera fomes Buch.-

Ham.) along different canopy light and salinity zones in the Sundarbans 

mangrove forest, Bangladesh. Global Ecology and Conservation, 23, e01127. 

https://doi.org/10.1016/j.gecco.2020.e01127 

Khan, W. R. (2022). Elemental Composition of Above and Belowground Mangrove 

Tissue and Sediment in Managed and Unmanaged Compartments of the 

Matang Mangrove Forest Reserve. Plant, 11(2916). 

Kida, M., & Fujitake, N. (2020). Organic Carbon Stabilization Mechanisms in 

Mangrove Soils. Forest, 11(C), 1–15. 

Kilinau, K., Femy, S., & Siti, N. (2023). Keanekaragaman dan pola zonasi 

mangrove di Desa Otiola Kecamatan Ponelo Kepulauan Kabupaten Gorontalo 

Utara. Jurnal Ilmiah Perikanan Dan Kelautan, 11(3), 1–74. 

Kitpakornsanti, K., Pengthamkeerati, P., Worachananant, P., & Limsakul, A. 

(2022). Soil Nitrogen Stock of Primary and Restored Mangrove Forests in. 

Journal of Fisheries and Environment, 46(September), 108–118. 

Koroy, K., Muhammad, S. H., Nurafni, N., & Boy, N. (2020). Pattern Zone 

Ecosystem of Mangrove in Juanga Village, Morotai Island District. Jurnal 

Sumberdaya Akuatik Indopasifik, 4(1), 11. https://doi.org/10.46252/jsai-fpik-

unipa.2020.vol.4.no.1.92 

Kurnianingsih, D., Setiyabudi, L., & Tajudin, T. (2021). Uji Efektivitas Sediaan 

Krim Kombinasi Ekstrak Daun Bakau Hitam (Rhizophora Mucronata) dan 

Jeruk Purut (Citrus Hystrix) terhadap Bakteri Staphylococcus Aureus. Jurnal 

Ilmiah JOPHUS : Journal Of Pharmacy UMUS, 2(01), 28–35. 

https://doi.org/10.46772/jophus.v2i01.271 

Kusmana, C., & Rifana, H. Z. (2023). Evaluasi Pertumbuhan Anakan Mangrove 

Hasil Restorasi di Suaka Margasatwa Pulau Rambut, Kepulauan Seribu. 

Journal of Tropical Silviculture, 14(02), 119–125. https://doi.org/10.29244/j-

siltrop.14.02.119-125 

Lawson, T., & Matthews, J. (2020). Guard Cell Metabolism and Stomatal Function. 

Annual Review of Plant Biology, 71, 273–302. 

Li, X., Chen, Y., Qie, K., & Cao, A. (2022). Correlations between photosynthetic 



92 
 

 
 

heat tolerance and leaf anatomy and climatic niche in Asian mangrove trees. 

Plant Biology, 24(6), 960–966. 

Li, X., Cheng, X., Cheng, K., Cai, Z., Feng, S., & Zhou, J. (2024). Science of the 

Total Environment The influence of tide-brought nutrients on microbial 

carbon metabolic profiles of mangrove sediments. Science of the Total 

Environment, 906(May 2023), 167732. 

https://doi.org/10.1016/j.scitotenv.2023.167732 

Ligina, A. S., & Sudarmin, S. (2022). Isolation and Identification of Secondary 

Metabolic Compounds from Mangrove (Rhizophora mucronata) and their 

Bioactivity Against Escherichia coli and Staphylococcus aureus Bacteria. 

Indonesian Journal of Chemical Science, 11(1), 62–68. 

https://doi.org/10.15294/ijcs.v11i1.53296 

Liu, H., & Wei, Z. (2021). Intercomparison of global sea surface salinity from 

multiple datasets over 2011–2018. Remote Sensing, 13(4), 1–29. 

https://doi.org/10.3390/rs13040811 

Liu, J., & Wang, Y. S. (2020). Proline metabolism and molecular cloning of 

AmP5CS in the mangrove Avicennia marina under heat stress. Ecotoxicology, 

29(6), 689–706. 

Liu, Y., Gao, J., Zhao, Y., Fu, Y., Yan, B., Wan, X., & Cheng, G. (2024). Effects 

of different phosphorus and potassium supply on the root architecture , 

phosphorus and potassium uptake , and utilization efficiency of hydroponic 

rice. Scientific Reports, 1–16. https://doi.org/10.1038/s41598-024-72287-1 

Luo, Z., Zhong, Q., Han, X., Hu, R., Liu, X., Xu, W., Wu, Y., Huang, W., Zhou, 

Z., Zhuang, W., Yan, Q., He, Z., & Wang, C. (2021). Depth-dependent 

variability of biological nitrogen fixation and diazotrophic communities in 

mangrove sediments. Microbiome, 9(212), 1–14. 

Makarim, J. Z., Yuwono, S. B., Febryano, I. G., Darmawan, A., & Banuwa, I. S. 

(2025). The Relationship Between Surface Water Quality And Mangrove 

Density On Pasaran Island, East Telukbetung District, Bandar Lampung City. 

Journal of Tropical Marine Science, 18(2), 96–104. 

https://doi.org/10.33019/jour.trop.mar.sci.v18i2.6943 

Metkono, H., & Bria, E. J. (2023). Inventarisasi Spesies Mangrove di Kawasan 

Pesisir Desa Jenilu Kabupaten Belu Nusa Tenggara Timur. Jurnal Klorofil, 

7(1), 49–53. 

Mile, L., Nursyam, H., Setijawati, D., & Sulistiyati, T. D. (2021). Studi Fitokimia 

Buah Mangrove (Rhizophora mucronata) Di Desa Langge Kabupaten 

Gorontalo Utara. Jambura Fish Processing Journal, 3(1), 1–8. 

https://doi.org/10.37905/jfpj.v3i1.8585 

Mills, L., Janeiro, J., & Martins, F. (2021). Effects of sea level rise on salinity and 



93 
 

 
 

tidal flooding patterns in the Guadiana Estuary. Journal of Water and Climate 

Change, 12(7), 2933–2947. https://doi.org/10.2166/wcc.2021.202 

Montoya, A. V., Brito-Matamoros, R., Jaya-Montalvo, M., Caiza-Morales, L., 

Adami, M., Morante-Carballo, F., & Carrión-Mero, P. (2025). Land use 

change and mangrove conservation strategies in the Gulf of Guayaquil 

Ecuador through spatial and delphi based analysis. Discover Applied Sciences, 

7(10). https://doi.org/10.1007/s42452-025-07761-0 

Muñoz, I. L., & Bernard, O. (2021). Modeling the influence of temperature, light 

intensity and oxygen concentration on microalgal growth rate. Processes, 9(3), 

1–14. https://doi.org/10.3390/pr9030496 

Muttaqin, A. D., Soemarno, Purnomo, M., & Zakiyah, U. (2024). Analysis of the 

Mangrove Ecosystem Due to the Influence of Mount Bromo’s Cold Lava 

Material on Permata Pilang Beach, Probolinggo. Ecological Engineering and 

Environmental Technology, 25(4), 272–281. 

https://doi.org/10.12912/27197050/183918 

Narisepalli, N., Devija, V., Chigateri, N. S., & Mahendran, M. V. (2025). A 

comprehensive review of factors affecting growth and secondary metabolites 

in hydroponically grown medicinal plants. Planta, 261(3), 1–18. 

https://doi.org/10.1007/s00425-025-04619-y 

Ningsih, S. S., Ariyanto, D., Puspitasari, D., Jayanegara, A., Hamim, H., & 

Gunawan, H. (2020). The Amino Acid Contents in Mangrove Rhizophora 

mucronata Leaves in Asahan, North Sumatra, Indonesia. E3S Web of 

Conferences, 151, 2019–2021. 

https://doi.org/10.1051/e3sconf/202015101047 

Nizam, A., Meera, S. P., & Kumar, A. (2022). iScience ll Genetic and molecular 

mechanisms underlying mangrove adaptations to intertidal environments. 

ISCIENCE, 25(1), 103547. https://doi.org/10.1016/j.isci.2021.103547 

Nurrani, M. I., & Wibowo, A. A. (2024). Analisis Spasial dan Pengelolaan 

Ekowisata Hutan Mangrove di Desa Pasar Banggi Kabupaten Rembang. 

(Doctoral Dissertation, Universitas Muhammadiyah Surakarta)., 1–14. 

https://www.ncbi.nlm.nih.gov/books/NBK558907/ 

Okello, J. A., Kairo, J. G., Dahdouh-Guebas, F., Beeckman, H., & Koedam, N. 

(2020). Mangrove trees survive partial sediment burial by developing new 

roots and adapting their root, branch and stem anatomy. Trees - Structure and 

Function, 34(1), 37–49. https://doi.org/10.1007/s00468-019-01895-6 

Partaya, & Setiati, N. (2021). Nutrient amount mangrove ecosystem in Bedono , 

Sayung district , Demak regency Nutrient amount mangrove ecosystem in 

Bedono , Sayung district , Demak regency. Journal of Physics: Conference 

Series, 1918. https://doi.org/10.1088/1742-6596/1918/5/052045 



94 
 

 
 

Pérez, A., Machado, W., Gutierrez, D., Smoak, J. M., Breithaupt, J. L., Saldarriaga, 

M. S., Sanders, L., Marotta, H., & Sanders, C. J. (2020). Carbon and nutrient 

accumulation in mangrove sediments affected by multiple environmental 

changes. Journal of Soils and Sediment, 20, 2504–2509. 

Perez, K. L. D., Quimado, M. O., Maldia, L. S., Tinio, C. E., Hernandez, J. O., & 

Combalicer, M. S. (2021). Effects of copper on the leaf morpho-anatomy of 

Rhizophora mucronata: Implications for mangrove ecosystem restoration. 

Biodiversitas, 22(4), 2058–2065. https://doi.org/10.13057/biodiv/d220454 

Prihantono, J., Nakamura, T., Nadaoka, K., Wirasatriya, A., & Adi, N. S. (2022). 

Rainfall Variability and Tidal Inundation Influences on Mangrove Greenness 

in Karimunjawa National Park, Indonesia. Sustainability (Switzerland), 

14(14). https://doi.org/10.3390/su14148948 

Putri, O. N. E. (2019). ANALISIS KANDUNGAN KLOROFIL DAN SENYAWA 

ANTOSIANIN DAUN PUCUK MERAH (Syzygium oleana) 

BERDASARKAN TINGKAT PERKEMBANGAN DAUN YANG 

BERBEDA (Sebagai Bahan Penuntun Praktikum Biologi Materi Metabolisme 

pada Peserta Didik SMA Kelas XII Semester Ganjil). Skripsi. 

Rahmawati, T. I., Asriany, A., & Hasan, S. (2021). Kandungan Kalium dan Rasio 

C/N Pupuk Organik Cair (POC) Berbahan Daun-Daunan dan Urine Kambing 

dengan Penambahan Bioaktivator Ragi Tape (Saccharomyces cerevisiae). 

Buletin Nutrisi Dan Makanan Ternak, 14(2), 50–60. 

https://doi.org/10.20956/bnmt.v14i2.12553 

Renzetti, M., & Bertolini, E. (2024). Proline Metabolism Genes in Transgenic 

Plants : Meta-Analysis under Drought and Salt Stress. Plants, 13(1913), 1–14. 

Rizki, N., Maslukah, L., Sugianto, D. N., Wirasatriya, A., Zainuri, M., Ismanto, A., 

Purnomo, A. R., & Ningrum, A. D. (2021). Distribution of DO (Dissolved 

Oxygen) and BOD (Biological Oxygen Demand) in the Waters of 

Karimunjawa National Park using Two-Dimensional Model Approach. IOP 

Conference Series: Earth and Environmental Science, 750(1). 

https://doi.org/10.1088/1755-1315/750/1/012014 

Romadhony, M. Y., Hartoko, A., & Muskananfola, M. R. (2023). Ekosistem 

Mangrove Di Kawasan Hutan Mangrove Pasar Banggi, Rembang - Jawa 

Tengah (Eutrophication Based on Nutrient Content in Mangrove Ecosystem 

in Mangrove). Jurnal Pasir Laut, 7(1), 32–41. 

Samsuri, Abdillah, M. R., Zaitunah A, A., Utomo, B., & Sulistioadi, J. B. (2024). 

Distribution of density and zoning patterns of mangrove forest in eastern 

coastal Sumatera, Indonesia. IOP Conference Series: Earth and 

Environmental Science, 1352(1). https://doi.org/10.1088/1755-

1315/1352/1/012045 

Sanchez, A., Mancera, E., Marqu, X., Humberto, J., & Calder, M. (2021). Influence 



95 
 

 
 

of Edaphic Salinity on Leaf Morphoanatomical Functional Traits on Juvenile 

and Adult Trees of Red Mangrove ( Rhizophora mangle ): Implications with 

Relation to Climate Change. Forests, 12(1586). 

Schaduw, J. N. (2018). Distribusi Dan Karakteristik Kualitas Perairan Ekosistem 

Mangrove Pulau Kecil Taman Nasional Bunaken. Majalah Geografi 

Indonesia, 32(1), 40. https://doi.org/10.22146/mgi.32204 

Shamin-Shazwan, K., Shahari, R., Che Amri, C. N. A., Kassim, Z., & Ahmad, Z. 

(2021). Morphological Structures of Rhizophora Apiculata Blume. and 

Rhizophora Mucronata Lam. Science Heritage Journal, 5(1), 01–04. 

https://doi.org/10.26480/gws.01.2021.01.04 

Shao, S., Li, G., Wang, J., Wang, Y., Qu, M., Zhao, H., Zhu, W., & Li, J. (2024). 

Temperature and soil attributes drive the regional variation in leaf anatomical 

traits of Populus euphratica. Global Ecology and Conservation, 54(May), 

e03107. https://doi.org/10.1016/j.gecco.2024.e03107 

Shiau, Y. (2020). Biogeochemical Processes of C and N in the Soil of Mangrove 

Forest Ecosystems. Forest, 11(492), 1–15. 

Soeprobowati, T. R., Purnaweni, H., Sudarno, & Sularto, R. B. (2021). Peningkatan 

Pemahaman Budidaya Mangrove Bagi Kelompok Tani Sidodadi Maju Desa 

Pasar Banggi Rembang Menuju Desa Ekowisata. Jurnal Pengabdian Kepada 

Masyarakat, 01(03), 481–490. 

Sreeram, S., Sanakara Vel, V., & Arunprasath, A. (2023). Adaptability Assessment 

of Bruguiera gymnorrhiza from the Four Southern Districts of Kerala: 

Analytical and Biochemical Approach. Current Trends in Biotechnology and 

Pharmacy, 17(3), 1303–1315. https://doi.org/10.5530/ctbp.2023.3s.65 

Suharjo, M., Tantulo, U., & Ardianoor. (2023). Mangrove disclosure and its effect 

on water quality in natural tourism garden of tanjung keluang kotawaringin 

barat regency. Juristek, 11(1), 130–147. 

Tatongjai, S., Kraichak, E., & Kermanee, P. (2021). Comparative anatomy and salt 

management of Sonneratia caseolaris ( L .) Engl . ( Lythraceae ) grown in 

saltwater and freshwater. Peerj, 9(e10962). 

https://doi.org/10.7717/peerj.10962 

Tihurua, E. F., Rahmawati, K., Agustiani, E. L., & Ardhiyani, M. (2023). Leaf 

Anatomical Characters of Several True. Berita Biologi: Jurnal Ilmu-Ilmu 

Hayati, 22(1), 111–128. 

Tiwari, Y. K. (2024). Proline as a key player in heat stress tolerance : insights from 

maize. Discover Agriculture, September. https://doi.org/10.1007/s44279-024-

00084-5 

Uhrig, R. G., Schlapfer, S. E. P., Grossmann, J., Roschitzki, B., Koerber, N., 



96 
 

 
 

Fiorani, F., & Gruissem, W. (2021). Diurnal dynamics of the Arabidopsis 

rosette proteome and phosphoproteome. Plant Cell Environ, 44, 821–841. 

https://doi.org/10.1111/pce.13969 

Uzair, M., Cai, L., Nazim, K., & Ahmed, M. (2022). Effects of the summer 

monsoon on the polychaete assemblages and benthic environment of three 

mangrove swamps along the Sindh coast , Pakistan. Regional Studies in 

Marine Science, 56, 102613. https://doi.org/10.1016/j.rsma.2022.102613 

Vinoth, R., Kumaravel, S., & Ranganathan, R. (2019). Anatomical and 

physiological adaptation of mangrove wetlands in east coast of Tamil Nadu. 

World Scientific News, 129(May), 161–179. www.worldscientificnews.com 

Wang, H., Li, Z., Yuan, L., Zhou, H., Hou, X., & Liu, T. (2021). Cold acclimation 

can specifically inhibit chlorophyll biosynthesis in young leaves of Pakchoi. 

BMC Plant Biology, 21(1), 1–16. https://doi.org/10.1186/s12870-021-02954-

2 

Wang, X., Zhang, J., & Wang, L. (2024). Study on the Mechanism of Exogenous 

5-Aminolevulinic Acid (ALA) in Regulating the Photosynthetic Efficiency of 

Pear Leaves. Forests, 15(5). https://doi.org/10.3390/f15050769 

Widayanti, E., & Firmansyah, T. (2022). Growth Rate of Rhizophora Mucronata 

Seedlings in Coastal Areas of Central Java. Research Horizon, 2(1), 302–312. 

https://doi.org/10.54518/rh.2.1.2022.302-312 

Wu, Z., Shang, X., Liu, G., & Xie, Y. (2023). Comparative analysis of flavonoids, 

polyphenols and volatiles in roots, stems and leaves of five mangroves. PeerJ, 

11, 1–24. https://doi.org/10.7717/peerj.15529 

Xin, P., Wilson, A., Shen, C., Ge, Z., Moffett, K. B., Santos, I. R., Chen, X., Xu, 

X., Yau, Y. Y. Y., Moore, W., Li, L., & Barry, D. A. (2022). Surface Water 

and Groundwater Interactions in Salt Marshes and Their Impact on Plant 

Ecology and Coastal Biogeochemistry. Reviews of Geophysics, 60(1). 

https://doi.org/10.1029/2021RG000740 

Xiong, Y., Pei, Y., Chand, P. B., & Valverde-barrantes, O. J. (2025). Divergent 

Leaf-root coordination between mangroves and non-mangroves. Journal of 

Plant Ecology, 18, 1–14. 

Yamauchi, T., & Nakazono, M. (2021). Forum Mechanisms of Lysigenous 

Aerenchyma Formation under Abiotic Stress. Trends in Plant Science, 27(1), 

1–8. 

Yu, X., Wang, H., Xiang, X., Fu, J., Wang, X., Zhou, Y., & Xing, W. (2024). 

Biosynthesis and Extraction of Chlorophyll, Carotenoids, Anthocyanins, and 

Betalaine In Vivo and In Vitro. Current Issues in Molecular Biology, 46(9), 

10662–10676. https://doi.org/10.3390/cimb46090633 



97 
 

 
 

Yuniati, Y., Handarini, K., & Mahfud. (2024). Pigment Extraction Method for 

Anthocyanin Natural Resources in Indonesia: A Review. ASEAN Journal of 

Chemical Engineering, 24(1), 65–78. https://doi.org/10.22146/ajche.12097 

Yunus, B., & Parawansa, B. S. (2023). Study of Tidal Inundation and Shade on 

Different Sediment Substrates on the Growth of Rizophora Mucronata 

Mangrove Saplings in the Management of Coastal Water Resources in Sinjai 

Regency. Asian Journal of Social Science and Management Technology, 5(3), 

79–86. 

Zafrilla, B., Matarredona, L., Zafrilla, G., & Esclapez, J. (2024). Phytoplankton as 

CO 2 Sinks : Redirecting the Carbon Cycle. Applied Sciences, 14(8657). 

Zhao, Y., Wang, X., Wang, Y., Jiang, Z., & Ma, X. (2019). Effects of Salt on Root 

Aeration , Nitrification , and Nitrogen Uptake in Mangroves. Forests, 10(3), 

1–14. 

Zhao, Y., Yan, C., Lu, S., Wang, P., Qiu, G. Y., & Li, R. (2019). Estimation of 

chlorophyll content in intertidal mangrove leaves with different thicknesses 

using hyperspectral data. Ecological Indicators, 106(June), 105511. 

https://doi.org/10.1016/j.ecolind.2019.105511 

Zhen, J., Jiang, X., Xu, Y., Miao, J., Zhao, D., Wang, J., Wang, J., & Wu, G. (2021). 

Mapping leaf chlorophyll content of mangrove forests with Sentinel-2 images 

of four periods. International Journal of Applied Earth Observation and 

Geoinformation, 102. https://doi.org/10.1016/j.jag.2021.102387 

Zhou, L., Zhao, T., Thu, N., Zhao, H., Zheng, Y., & Tang, L. (2024). The 

Synergistic Effects of Different Phosphorus Sources : Ferralsols Promoted 

Soil Phosphorus Transformation and Accumulation. Agronomy, 14, 1–15. 

 

  


