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ABSTRACT 

 

A study on vegetative morphology and diversity of seagrass with monitoring 

cover, shoot density and biomass was carried out at Merambong shoal (N 01° 19’ 

50.9”, E 103° 36’ 45”), Johore, Malaysia from March to August 2013 during low 

tide. Line-transect and quadrat methods were used for obtaining the mentioned 

seagrass diversity. A percentage of cover was recorded in the field while shoot 

density and biomass data was processed in the laboratory from 3 random sub-

samples of quadrats. A total of 8 seagrass species; Enhalus acoroides, Thalassia 

hemprichii, big-leaved Halophila ovalis, small-leaved H. ovalis, H. spinulosa, 

Cymodocea serrulata, Halodule pinifolia and narrow-leaved H. uninervis were 

identified at Merambong shoal. The higher no of species per quadrat recorded are 

1-7 species. A smaller species e.g., H. ovalis produce higher cover (small-leaved 

H. ovalis 6.00-39.49% and big-leaved H. ovalis 6.72-30.81%) when compared to 

larger species (e.g., E. acoroides 3.17-7.52%). Big-leaved H. ovalis was the 

dominant species with 64.63 percent of contribution. Small-leaved H. ovalis was 

the highest shoot density 5608.33 shoot/m
2 

and big-leaved H. ovalis had highest 

biomass (AG 86.78 g DW m
-2

, BG 36.29 g DW m
-2

) compared to other species. In 

this study, strong correlation between above-ground and below-ground DW 

biomass ratio was recorded (r=0.845) for linear leaves and (r=0.835) for rounded 

leaves.  
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ABSTRAK 

 

Kajian tentang vegetatif morfologi rumput laut dan diversiti dengan memantau 

litupan, kepadatan pucuk dan biomasa telah dilakukan di beting Merambong, (N 

01° 19’ 50.9”, E 103° 36’ 45”) Johor, Malaysia dari bulan Mac hingga Ogos 2013 

pada waktu air surut. Kaedah garis transek dan kuadrat telah digunakan untuk 

mendapatkan kepelbagain rumput laut yang telah dinyatakan. Peratusan liputan 

telah direkodkan di lapangan sementara kepadatan pucuk dan biomasa diproses 

didalam makmal daripada 3 sub-sampel kuadrat. Sejumlah 8 spesies rumput laut; 

Enhalus acoroides, Thalassia hemprichii, Halophila ovalis berdaun besar, H. 

ovalis berdaun kecik, H. spinulosa, Cymodocea serrulata, Halodule pinifolia dan 

H. uninervis berdaun tirus telah dikenalpasti di benting Merambong. Bilangan 

spesies didalam kuadart yang paling banyak direkodkan adalah 1-7 spesies. 

Spesies yang kecil seperti Halophila ovalis telah menhasilkan liputan yang tinggi 

(H.ovalis berdaun kecil adalah 6-39.49% dan H. ovalis berdaun besar adalah 6.72-

30.81%) berbanding dengan spesies yang besar (misalnya E. acoroides 3.17-

7.52%).Halophila ovalis berdaun besar adalah spesies yang paling dominan 

dengan peratus liputan 64.63%. Halophila ovalis berdaun kecil mempunyai 

kepadatan pucuk paling tinggi iaitu 5608.33 shoot/m
2 

dan H. ovalis berdaun besar 

mempunyai biomasa paling tinggi (AG 86.78 g DW m
-2 

, BG 36.29 g DW m
-2

) 

berbanding dengan spesies yang lain. Dalam kajian ini, korelasi positif yang 

ketara di antara nisbah berat atas tanah (AG) dan berat bawah tanah (BG) rumput 

laut DW biomasa telah direkodkan (r=0.845) untuk daun linear dan (r=0.835) 

untuk daun bulat.  
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CHAPTER 1 

INTRODUCTION 

 

Seagrasses are known as the only flowering plant which lives completely 

submerged in marine and brackish water and acts as an important part of the food 

web (den Hartog, 1970; Japar Sidik et al., 2006). The high productivity of 

seagrass ecosystem has provide food and shelter to various species of fish and 

dugong (Beck et al., 2001). In Malaysia, 15 species of seagrass were recorded 

(Japar Sidik and Muta Harah, 2011). Seagrasses play a vital part in the marine 

ecosystem. They provide food, habitat, and nursery areas for numerous vertebrate 

and invertebrate species. They perform numerous functions in stabilizing the sea 

bottom, providing food and habitat for other marine organisms, maintaining water 

quality and supporting local economies (Japar Sidik and Muta Harah, 2003). 

 

The vast biodiversity and sensitivity to changes in water quality inherent in 

seagrass communities makes seagrasses an important species to help determine 

the overall health of coastal ecosystems. Furthermore, the abundance of seagrass 

species can be determined through shoot density and biomass. According to 

Duarte and Kirkman (2001), shoot density is a basic way to describe seagrass 

abundance and can be a key parameter for monitoring growth of seagrass at that 

place. Shoot density also show the abundance of seagrass according the building 

block. Biomass fluctuation is mass of above and below part of seagrass that show 

the changes in 6 months monitoring.  
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The development of nearby area of Merambong caused changes to the 

environment and can endanger the area of seagrass such as the development of 

petrochemical facility on 40.5 ha of reclaimed island at the estuary. It is expected 

to handle annually 60 million tons of petroleum products - industrial and marine 

fuel oils, diesel, jet fuel and biodiesel (Chiew Hilary, 2008). Hence, the least of 

studied on seagrass in term of their sensitivity to the changes of water and 

environmental quality may cause to its extinction. This will affect the shoot 

density and biomass fluctuation of seagrass at Merambong shoal. Seagrasses 

which colonize near coastal ecosystem have potential as indicator of 

environmental health. Japar Sidik and Muta Harah (2011) reported only 5 

researchers have done the study on the biomass and shoot density of seagrass 

species in Malaysia. Only 2 researchers did the study on Merambong shoal at 

south western Johor Coast, Peninsular Malaysia (Japar Sidik et al., 1996; 

Ethirmannasingam et al., 1996). 

 

Based on the information above and lack of literature on seagrass shoot density 

and biomass especially in Malaysia, the aims of this study are:  

1. To determine the vegetative and reproductive morphology of seagrasses 

at Merambong shoal 

2. To determine the diversity of seagrasses at Merambong shaol 

3. To determine the shoot density and biomass fluctuation of seagrasses at 

Merambong shoal 

 

  



© C
OPYRIG

HT U
PM

76 
 

REFERENCES 

 

Abu Hena, M.K., Misri, K., Japar Sidik, B., Hishamuddin, O. and Hidir, H. 

(2004). A preliminary study of the biological aspects of an intertidal 

seagrass Thalassia hemprichii (Ehrenberg) Ascherson in Port Dickson, 

Malaysia. Pakistan Journal of Biological Sciences., 7(10), 1801-1807. 

 

Adulyanukoso, K. and Poovachiranon, S. (2006). Dugong (Dugong dugon) and 

seagrass in Thailand: present status and future challenges. Proc. 3rd Int. 

Symp. SEASTAR and Asian Bio-logging Science., 41-50. 

 

Anchana, P., Rattanachot, E. and Tuntiprapas, P. (2010). Seasonal variation in 

seagrass percentage cover and biomass at Koh Tha Rai, Nakhon Si 

Thammarat Provine, Gulf of Thailand. Songklanakarin. J. Sci. Technol., 

32(5)., 497-504. 

 

Annaletchumy, L., Japar Sidik, B., Muta Harah, Z. and Arshad, A. (2005). 

Morphology of Halophila ovalis (R.Br.) Hook f. from Peninsular and East 

Malaysia. Pertanika J. Trop. Agric. Sci., 28(1), 1 -11. 

 

APHA (1992). Standard methods for the examination of water and 

wastewater.18
th

ed. American Public Health Association, Washington, DC. 

 

Arshad, A., Japar Sidik, B. and Muta Harah, Z. (2001). Checklist of shallow water 

intertidal invertebrates of Pulau Redang. In Proceeding of the National 

Symposium on Marine Park and Terengganu Islands (p. 12-18). Dept of 

Fisheries, Kuala Lumpur and KUSTEM Kuala Terengganu, Malaysia. 

 

Beck, M.W., Kenneth, L.H.Jr., Kenneth, W.A., Daniel, L.C., David, B.E., 

Bronwyn, M.G., Benjamin, H., Cynthia, G.H., Kaho, H., Thomas, J.M., 

Robert, J.O., Peter, F.S. and Michael, P.W. (2001). The identification, 

conservation, and management of estuarine and marine nurseries for fish 

and invertebrates. Bio Science., 51, 633–641. 

 

Borum, J., Duarte, C.M., Krause-Jensen, D. and Greve, T.M. (Eds), (2004). 

European Seagrasses: An introduction to monitoring and management. The 

M&MS project. ISBN: 87-89143-21-3. 

 

Brouns, J.J.W.M. (1987). Quantitative and dynamic aspects of a mixed seagrass 

meadow in Papua New Guinea. Aquat. Bot., 29, 33-47. 

 

Chiew Hilary. (2008). Losing our mangroves. The Star online 

http://thestar.com.my . Retrieved April 9 2013. 

 

 

 

 

 

http://thestar.com.my/


© C
OPYRIG

HT U
PM

77 
 

Coles, R.G., Lee Long, W.J., Squire, B.A., Squire, L.C. and Bibby, J.M. (1987). 

Distribution of seagrasses and associated juvenile commercial penaeid 

prawns in North-Eastern Queensland Waters. Aust. J. Mar. Freshw. Res., 

38, 103-19. 

 

Coles, R.G. and Kuo, J. (1995). Seagrasses. In J.E. Maragos, M.N. Peterson, L.G. 

Eldredge, Bardach, J.E. and Takeuchi, H.F.(Eds.), Marine and Coastal 

Biodiversity in the Tropical Island Pacific Region, Volume 1, Systematic 

and Information Management Priorities., (p. 39-57). East-West1 Centre, 

Honolulu. 

 

den Hartog, C. (1964). An approach to the taxonomy of the sea-grass genus 

Halodule Endl. (potamogetonaceae). Blumea., 12, 19-312. 

 

den Hartog, C. (1970). Seagrass of the world. North-Holland Publishing Co., 

Amsterdam: University press. 

 

den Hartog, C. and Kuo, J. (2006). Taxonomy and biogeography of seagrasses. 

Seagrasses: Biology, Ecology and Conservation, p. 1-23. 

 

Duarte, C.M. and Cebrian, J. (1996). The fate of marine autotrophic production. 

Limno. Oceanogr., 41(8), 1758-1766. 

 

Duarte, C.M. and Chiscano, C.L. (1999). Seagrass biomass and production: a 

reassessment. Aquatic Botany, 65, 159–174. 

 

Duarte, C.M. and Kirkman, H. (2001). Methods for the measurement of seagrass 

abundance and depth distribution, In: Short, F.T., Coles, R.G. and Short, 

C.A. (Eds.), Global seagrass research methods (p. 141-153). Amsterdam: 

Elsevier Science. 

 

Edna, T.G.F. (2011). Assessment of seagrass-seaweed community using the line 

transects-quadrat method. Methods For Ecological Observation In H. 

Ogawa., Japar Sidik, B. and Muta Harah, Z. (Eds), Seagrass: resource 

status and trends in Indonesia, Japan, Malaysia, Thailand, and Vietnam (p. 

153-162). Seizando –Shoten Publishing Co. Ltd, Tokyo, Japan. 

 

Ethirmannasingam, S., Phang, S.M. and Sasekumar, A. (1996). A study on some 

phonological events in a Malaysia Enhalus acoroides beds. In J. Kuo, R.C. 

Philips, D.I. Walker and H. Kirkman (Eds.), seagrass biology : proceedings 

of an international workshop, Rottnest Island (p. 33-40). Faculty of Science, 

the University of Western Australia, Nedlands, Western Australia. 

 

Fonseca, M.S. (1989). Sediment stabilization by Halophila decipiens in 

comparison to other seagrass. Estuaries, Coastal and Shelf Sciene., 29, 501-

507. 

 

 



© C
OPYRIG

HT U
PM

78 
 

Fortes, M.D. (1988). Inventory and assessment of economically important 

seaweed stocks. In ASEAN/UNDP/FAO Regional Small-Scale Coastal 

Fisheries Development Project Manila, Philippines. 

 

Fortes, M.D. (1990). Seagrasses: A resource unknown in the ASEAN Region 

ICLARM, Association of Southeast Asian nation/united states coastal 

resources management project education series, 6, 5-40. 

 

Freeman, A.S., Short, F.T., Isnain, I., Razak, F.A. and Coles, R.G. (2008). 

Seagrass on the edge: Land-use practices threaten coastal seagrass 

communities in Sabah, Malaysia. Biological Conservation, 141, 2993–3005. 

 

Green, E.P. and Short, F.T. (2003). World Atlas of Seagrasses. Berkeley: 

University of California Press. 

 

Govindasamy, C. and Arulpriya, M. (2011). Seasonal variation in seagrass 

biomass in Northern Palk Bay, India. Biodiversity, 12(4), 223-231. 

 

Hammerstrom, K.K., Kenworthy, W.J., Fonseca, M.S. and Whitfield, P.E. (2006). 

Seed bank, biomass, and productivity of Halophila decipiens, a deep water 

seagrass on the West Florida continental shelf. Aquatic Botany, 84, 110–

120. 

 

Heck, K.L. and Orth, R.J. (1983). Predator-Prey Relationships in Seagrass 

Ecosystems - a Re-examination of Hypotheses. Estuaries, 6, 256-256. 

 

Heck, K.L., Hays, C. and Orth, R.J. (2003). A critical evaluation of the nursery 

role hypothesis for seagrass meadows. Marine Ecology Progress Series, 

253, 123–136. 

 

Ho, N., Kassem, K. and Ng, S. (2011). Seagrass assessment report of Semporna 

priority conservation area. Kota Kinabalu, Malaysia: WWF-Malaysia. 

 

Japar Sidik, B., Arshad, A., Hishamuddin, O., Muta Harah, Z. and Misni, S. 

(1996). Seagrass and macroalgal communities of Sungai Pulai estuary, 

south-west Johore, Peninsular Malaysia. In: J. Kuo, D.I. Walker and H. 

Kirkman (Eds.), Seagrass Biology: Scientific Discussion from an 

International Workshop, Rottnest island, Western Australia (p. 3–12). 

Faculty of Science, The University of Western Australia, Nedlands, Western 

Australia. 

 

Japar Sidik, B., Muta Harah, Z., Mohd Pauzi, A. and Suleika, M. (1999a). 

Halodule species from Malaysia–distribution and morphological variation. 

Aquatic Botany, 65, 33–46. 

 

Japar Sidik, B. and Muta Harah, Z. (2003). Seagrasses in Malaysia. In: Green, 

E.P., Short, F.T. and Spalding M.D. (Eds.), World Atlas of Seagrasses, 

Chapter 14 (p. 166-176). California: California University Press. 



© C
OPYRIG

HT U
PM

79 
 

 

Japar Sidik, B., Muta Harah, Z. and Arshad, A. (2006). Distribution and 

significance of seagrass ecosystems in Malaysia, Aquatic Ecosystem Health 

and Management, 9(2), 203-214. 

 

Japar Sidik, B., Muta Harah, Z. and Arshad, A. (2010). Morphological 

characteristic, shoot density and biomass variability of Halophila sp. in a 

coastal lagoon of the east coast Malaysia. Coastal Marine Science, 34(1), 

108-112. 

 

Japar Sidik, B. and Muta Harah, Z. (2011). Seagrass in Malaysia. In H. Ogawa., 

Japar Sidik, B. and Muta Harah, Z. (Eds), (p. 22-37). Seagrass: resource 

status and trends in Indonesia, Japan, Malaysia, Thailand, and Vietnam, 

Seizando –Shoten Publishing Co. Ltd, Tokyo, Japan. 

 

Josephine, G. (1997). A study on seagrass biodiversity, distribution and biomass 

in Tunku Abdul Rahman Park, Sabah, Malaysia. Bsc. Thesis, University 

Kolej Terengganu, Universiti Putra Malaysia. 

 

Kamal, E., Japar Sidik, B. and Muta Harah, Z. (2010). New records of seagrass 

flora in Air Bangis West Sumatera. Jurnal Natur Indonesia, 13(1), 77-81. 

 

Kasetsart, J. (1998). Biomass, growth and productivity of seagrass; Enhalus 

acoroides (Linn.f) in Khung Kraben Bay, Chanthaburi, Thailand. Nat. Sci., 

32, 109-115. 

 

Kirkman, H. (1997). Seagrasses of Australia, Australia: State of the Environment 

Technical Paper Series (Estuaries and the Sea), Department of the 

Environment, Canberra. 

 

Kiswara, W. (1992). Community structure and biomass distribution of seagrass at 

Banten Bay, West Java. In L.M. Chou and C.R. Wilkinson (Eds.), Third 

ASEAN Science and Technology Week Conferences Proceeding Vol.6 (p. 

241-250). Marine Science: Living Coastal Resource National University of 

Singapore and National Science and Technology Board. 

 

Kiswara, W. (1996). Inventory of seagrasses in Kuta and Gerupuk Bays, Lombok-

Indonesia. In J. Kuo, D.I.Walker, H. Kirkman and C.Ronald (Eds.), Phillips 

Seagrass Biology: Proceedings of an International Workshop, Rottnest 

island, Western Australia (p. 27–32). Faculty of Science, The University of 

Western Australia, Nedlands, Western Australia. 

 

Kuo, J. (2000). Taxonomic notes on Halophila ovate and Halophila minor. Biol. 

Mar. Mediterr., 7, 79-82. 

 

Larkum, A.W.D., McComb, A.J. and Shepherd, S.J. (1989). Biology of 

seagrasses: A treatise on the biology of seagrasses with special reference to 

the Australian region. Amsterdam: Elsevier. 



© C
OPYRIG

HT U
PM

80 
 

 

Loney, J. (2009). Loss of world's seagrass beds accelerating study. 

http://planetark.org/enviro-news/item/53609. Retrieved June 23, 2013. 

 

Lyimo, T.J., Mvungi, E.F., Lugomela, C. and Björk, M. (2006). Seagrass biomass 

and productivity in seaweed and non-seaweed farming areas in the East 

Coast of Zanzibar, Tanzania. Western Indian Ocean J. Mar. Sci., 5(2), 141–

152. 

 

Manikandan, S., Ganesapandian, S. and Parthiban, K. (2011). Distribution and 

zonation of seagrass in the Palk Bay, Southeastern India. Journal of 

Fisheries and Aquatic Science, 6(2), 178-185. 

 

McKenzie, L.J., Campbell, S J. and Roder, C.A. (2001). Seagrass-Watch: Manual 

for mapping & monitoring seagrass resources by community (citizen) 

volunteers. (QFS, NFC, Cairns), pp. 100. 

 

McKenzie, L.J. (2008). Seagrass-watch: Proceedings of a workshop for mapping 

and monitoring seagrass habitats in North East Arnhem Land, Northern 

Territory, 18-20 October 2008. (Seagrass-Watch HQ, Cairns), pp-49. 

 

Mellors, J.E. and McKenzie, L.J. (2009). Seagrass –watch: Guidelines for 

monitoring seagrass habitats. In Proceedings of a workshop held on 

Thursday Island, Torres Strait. March 4-8, 2009 (p-58). seagrass-watch, 

Townsville. 

 

Mohd Rajuddin, M. K. (1992). The areas and species distribution of seagrasses in 

Peninsular Malaysia. In Paper presented at the First National Symposium 

on Natural Resources, 23-26 July 1992 (p-8). FSSA, Kota Kinabalu, Sabah. 

 

Muta Harah, Z., Japar Sidik, B. and Hishamuddin, O. (1999). Flowering, fruiting 

and seedling of Halophila beccarii Aschers. (Hydrocharitaceae) from 

Malaysia. Aquatic Botany, 65, 199–207. 

 

Muta Harah, Z., Japar Sidik, B., Law, A.T. and Hishamuddin, O. (2000). Seedling 

of Halophila beccarii Aschers. in Peninsular Malaysia.Biologia Marina 

Mediterranea, 7(2), 99–102. 

 

Muta Harah, Z., Japar Sidik, B. and Fazrullah Rizally, A.R. (2003). Occurrence 

and morphological description of seagrasses from Pulau Redang, 

Terengganu, Malaysia. J. Teknol., 38, 29-39. 

 

Muta Harah, Z. and Japar Sidik, B. (2005). Morphometrric of seagrass in relation 

to their distribution at Punang –Bt, Sari-Lawas river estuary, Sarawak, east 

Malaysia. Bulletin of Pure and Applied Sciences, 24, 15-23. 

 

http://planetark.org/enviro-news/item/53609


© C
OPYRIG

HT U
PM

81 
 

Nadiarti., Etty, R., Ita, D., Sugeng, B., Ari, P. and Harald, A. (2012). Challenging 

for seagrass management in Indonesia. Journal of Coastal Develpopment, 

15, 234-242. 

 

Norhadi, I. (1993). Preliminary study of seagrass flora of Sabah, Malaysia. 

Pertanika J. Trop. Agricul. Sci., 16, 111-118. 

 

Nybakken, J.M (1993). Marine biology: An ecological approach, third edition. 

New York: NY Harper Collins College Publishers. 

 

Nybakken, J.W. (1997). Marine biology: An ecological approach 4th edition.  

California: Addison Wesley Longman, Inc. Menlo Park. 

 

Pham, T.H., Nguyen, H.D., Nguyen, X.H. and Nguyen, T.H. (2006). Study on the 

variation of seagrass population in Coastal waters of Khanh Hoa Province, 

Vietnam. Coastal Marine Science, 30(1), 167-173. 

 

Preen, A. (1995). Impacts of dugong foraging on seagrass habitats: observational 

and experimental evidence for cultivation grazing. Mar Ecol Prog Ser., 124, 

201-213. 

 

Sasekumar, A., Charles Leh, M.U., Chong, V.C., Rebecca, D. and Audrey, M.L. 

(1989). The Sungai Pulai (Johor): A unique mangrove estuary. In 

Proceedings of the 12th Annual Seminar of the Malaysian Society of Marine 

Sciences (pp: 191-211). Institute for Advanced Studies, University of 

Malaya, Kuala Lumpur, Malaysia. 

 

Saito, Y. and Atobe, S. (1970). Phytosociological study of inter-tidal marine algae 

I. Usujiri Benten-Jima, Hokkaido. Bulletin of Faculty of Fisheris, Hokkaido 

University, 21, 37-69. 

 

Serapion N.T., Berenice, T., Andriano and Ricardo, B.G. (2011). Species diversity 

of seagrasses. In Camotes Islands, Central Philippines. In Natural resources 

climate change and food security in Developing Countries Surabaya, 

Indonesia, June 27-28, 2011 (p. 203-217). ISNAR C2FS, Indonesia. 

 

Short, F.T., Carruthers, T., Dennison, W. and Waycott, M. (2007). Global 

seagrass distribution and diversity : A Bioregional model. Journal of 

Experiment Marine Biology and Ecology, 350, 3-20. 

 

Thayer, R.E. (1985). Activation (arousal): The shift from a single to 

multidimensional perspective. In Strelau, J., Gale, T. and Farley, F. (Eds.), 

Biological Bases of personality and behaviour Vol. 1 (p. 115-127).. 

Hemisphere: Washington, D.C. 

 

UNEP. (2004). Seagrass in the South China Sea. UNEP/GEF/SCS Technical 

Publication No. 3. 

 



© C
OPYRIG

HT U
PM

82 
 

Vermaatl, J.E., Nona, S., Agawin, R., Duarte, C.M., Miguel, D.F., Nuria Marba 

and Janet, S.Uri (1995). Meadow maintenance, growth and productivity of 

a mixed Philippine seagrass bed. Marine Ecology Progress Series, 124, 

215-225. 

 

Wilfredo, H.U.Y. (2001). Functioning of Philippine seagrass species under 

deteriorating light conditions. Netherlands: Swets and Zeitlinger B.V., 

Lisse.  

 

 

 


	17114-Frond page and certification
	171114-ACKNOWLEDGEMENT, TABLE OF CONTENTS, LISTS TABLE FIGUTRES 5
	hantar-full thesis 17012014



