
  

  

Seagrass Ecosystems of Andaman and Nicobar Islands: Status and Future Perspective  
 

Chatragadda Ramesh, Raju Mohanraju* 

 

 

Department of Ocean Studies and Marine Biology, Pondicherry University, Port Blair 744112, Andaman and Nicobar Islands, 

India 

 

Corresponding Author Email: mohanrajupu@yahoo.com 

 

https://doi.org/10.18280/eesrj.070407 

  

ABSTRACT 

   

Received: 18 September 2020 

Accepted: 23 November 2020 

 Seagrasses are unique marine flowering plants that play an important ecological role by 

yielding primary production and carbon sequestration to the marine environment. 

Seagrass ecosystems are rich in organic matter, supporting the growth of bio-medically 

important epi and endophytic microorganisms and harbor rich marine biodiversity. They 

are an essential food source for endangered Andaman state animal Dugongs. Seagrasses 

are very sensitive to water quality changes, and therefore they serve as ecological bio-

indicators for environmental changes. The benthic components in and around the seagrass 

beds support a significant food chain for other Micro and organisms apart from fishery 

resources. The epiphytic bacterial communities of the leaf blades support the sustenance 

against the diseases. Recent reports have shown that the loss of seagrass beds in tropical 

and temperate regions emphasizes the depletion of these resources, and proper 

management of seagrass is urgent. The decline of seagrass will impact primary 

production, biodiversity, and adjacent ecosystems, such as reefs. Therefore, restoring the 

seagrass meadows could be possible with effective implementing management programs, 

including seagrass meadows in marine protected areas, restoration projects, seagrass 

transplantation, implementation of legislative rules, monitoring coastal water quality and 

human activities in the coastal zone. Lacunas on the seagrass ecosystem management in 

Andaman & Nicobar Islands are addressed. 
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1. INTRODUCTION 

 

The world ocean species diversity comprises around 

230,000 marine species [1], and 91% of marine diversity is not 

yet described [2]. Among these diverse groups of marine 

organisms, seagrasses are a critical lesser-known group that 

plays a crucial role in maintaining ocean health. Seagrasses 

evolved around 100 million years ago, and presently about 72 

different species belonging to four major groups of 

Cymodoceaceae, Hydrocharitaceae, Posidoniaceae, and 

Zosteraceae have were reported [3]. Seagrasses are submerged 

marine flowering plants with a true root system, veins, seeds, 

fruits, and their population is limited by asexual and sexual 

reproduction. They are globally distributed in intertidal to 

subtidal regions on different substrata types such as sandy, 

loamy, silt to clay, and coral rubbles [4]. They are found to 

occur at a maximum depth of 86m (H. decipiens) and grow up 

to a maximum size of about 7m (Zostera caulescens) [5].  

Seagrass ecosystems critically influence the adjacent 

community structure, food web, nutrient cycling, and water 

quality. Unlike coral reefs and mangroves, seagrass 

ecosystems are comparatively high in productivity [6], 

supporting the growth of commercial/ recreational fishery 

resources [7], and other groups of marine organisms [8]. 

Significantly seagrass meadows are well known for the 

occurrence of endangered megaherbivores like turtles, 

dugongs, and manatees, indicating the intrinsic importance of 

these meadows [5].  

The Andaman and Nicobar group of Islands are located 

about 1500 km from the mainland, consisting of a chain of 572 

Islands from North to Southern on longitude 93°-94° east and 

latitude 6°-17° north. Out of these 572 islands, only 38 islands 

are inhabited, and eight islands are covered under various 

settlement programs. These islands have erratic weather 

conditions with rich marine biodiversity that distinguish them 

from other geographic places. Studies on seagrass beds in 

these pristine islands are needs to be well understood their 

biogeography, community assembly, and the ecological role 

and protect them by different management practices. Unlike 

coral reef and mangrove ecosystems, very little is known about 

seagrass distribution in Andaman and Nicobar Islands. Since 

seagrass meadows are essential shelters for endangered marine 

organisms and responsible for regulating global climate 

change, it is necessary to assess a defined research plan on 

monitoring the seagrass species composition and management 

in these pristine Islands. Here we have detailed a brief review 

of studies carried out so far on seagrasses and lacunas. 

 

 

2. ECONOMIC IMPORTANCE OF SEAGRASSES 

 

Seagrasses are known to have excellent nutritional values 

with species such as Cymodocea spp. and Enhalus acoroides 

as a source of edible seafood in different parts of the South 

Asian countries such as China, India, Indonesia, Japan, 

Malaysia, Philippines, and Thailand [4]. Due to the high 

silicon content in seagrasses, they are used as insulation in 

some houses and some radio stations as sound proof insulators. 

Commonly seagrass is used as thatch for roofing, upholstery, 

packing material in exports of crabs, paper making, basket 
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weaving, etc. Seagrass mulch is used as manure for seed 

germination, resistant to soil erosion, and food for poultry 

(Posidonia oceanica) [9]. Seagrasses have medicinal 

properties for rheumatism relievers, treatment of skin diseases 

and wounds [4], tranquilizers for babies, muscle pains, 

stomach problems [9], and are known to produce 

pharmaceutically significant secondary metabolites [10]. Epi 

and endophytic bacteria and fungi of certain seagrasses have 

been reported to show antibacterial [11], antiviral [12], 

antifungal [13], and antifouling activities [14]. 

 

 

3. ENVIRONMENTAL IMPORTANCE OF 

SEAGRASSES 

 

Approximately 177,000 km2 area of seagrass is distributed 

worldwide [15]. These ecosystems inhabit only 0.1% of the 

seafloor- yet they are essential biodiversity hot spots providing 

rich proteinaceous food for billions of people. Seagrass 

meadows are referred to “lungs of the sea” due to the release 

of oxygen into the water column as well as into sediments 

through their roots (approximately produces about 10 liters of 

oxygen/square meter of the area in a day), thereby enhances 

oxygenic environment [9]. They also play a significant role in 

the uptake of nutrients and other contaminants in the water 

column, thus improving water quality and reduce 

eutrophication [16]. Seagrass species are reported to 

accumulate different heavy metals; therefore, seagrasses are 

inferred as potential indicating markers in coastal environs 

[17]. They are well known as “carbon sequestrates” as they 

fix atmospheric carbon dioxide to organic matter into 

sediments, also called “blue carbon” [sequestrating between 

4.2 and 8.4 Gt (1 GT = 1 billion metric tonnes) of organic 

carbon/year] [18]. Since seagrasses are known to increase the 

pH levels during photosynthesis, they are referred to as “the 

warriors of ocean acidification” [9].  

Seagrass meadows are essential “shelters” as they provide 

substantial feeding and nursery grounds for lesser-known 

marine organisms (prokaryotes to megaherbivores) and 

endangered species like dugongs and sea turtles. Seagrasses 

are important “primary producers” that provide nutrients to 

the food web. Due to high nitrogen and low fiber contents, 

these seagrasses are the main diet for the dugongs and other 

animals [19]. Seagrass meadows are referred to as “Prairies of 

the sea” as they stabilize the coastal seabed and reduces soil 

erosion by controlling hydrodynamic conditions caused by 

currents and waves [20]. 

 
 

Figure 1. Distribution of seagrass habitats around the world and different parts of India 
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4. BIODIVERSITY OF SEAGRASSES IN INDIA & 

ANDAMAN AND NICOBAR ISLANDS 

 

Seagrass flora of the world is encompassed by 72 species 

belonging to 14 genera distributed in tropical and temperate 

regions [3]. Only seven genera are reported from the tropical 

areas, and others are from temperate waters. In India, around 

21 species belonging to 6 genera have been reported [21]. 

Recently, 44 seagrass meadow locations across the Andaman 

and Nicobar archipelago are reported where the dugongs have 

been sited to graze in these meadows [22]. So far, 13 

vulnerable species of seagrasses- Halodule uninervis, H. 

pinifolia, Cymodocea rotundata, C. serrulata, Enhalus 

acoroides, Thalassia hemprichii, T. hestidinum, Halophila 

ovalis, H. ovata, H. beccarii, H. decipiens, H. minor, and 

Syringodium isoetifolium are reported from these Islands [22-

25]. Similarly, 13 species from the Gulf of Mannar [26], seven 

species from the Lakshadweep Islands [27], and 13 species 

from Palk Bay have been recorded [28] (Figure 1). 

 

 

5. EPIPHYTIC MICROORGANISM ON SEAGRASSES 

 

Studies from a seagrass meadow dominated by Cymodocea 

rotundata (75.4%) from the Burmanallah coast was found to 

be overwhelmed with all the three groups of seaweeds 

accounting for 40%, fishes and brittle stars (10%) [29]. The 

total heterotrophic bacterial population from two species of 

seagrasses C. rotundata and Thalassia hestidinum was 

investigated and found the dominance of bacteria of 9.8×103 

CFU/ml in C. rotundata and 6.9×103 CFU/ml from T. 

hestidinum [30]. 

 

 

6. REASONS FOR THE DECLINE OF SEAGRASS 

 

Over the years, a rapid depletion of coastal habitats, 

including seagrass meadows has been reported worldwide. 

The destructive form of the feeding of dugongs, which feed 

recurrently on the entire seagrass body, would decimate 

species diversity and could alter the spatial and temporal 

habitat of seagrass meadows [22]. Directly or indirectly, 

anthropogenic activities such as boating, anchoring, fishing, 

and coastal developments are found to show catastrophic 

effects on seagrass biodiversity. Previous studies had found 

the disappearance of some of the seagrass meadows in the 

Nicobar group of islands after the mega-tsunami of 2004 [31]. 

During 2013, the Lehar’s cyclone destroyed around 1.96 ha in 

certain seagrass beds of the South and North Andaman Islands 

[32]. The harsh impact of introducing invasive species in some 

seagrass meadows has also been reported [6]. High 

temperatures and intense light were also found to cause burn 

symptoms in some seagrass species. In contrast, the influx of 

land runoff, sedimentation, and turbid water during the rainy 

season appears to cause anoxic conditions that release toxic 

sulphides, which influence the survival of seagrass species 

(Figure 2). 

 

 
 

Figure 2. Various reasons are affecting the seagrass ecosystem of A&N Islands 
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7. LACUNA ON SEAGRASS MANAGEMENT IN A&N 

ISLANDS AND MANAGEMENT STEPS 

 

Understanding assemblage of seagrasses species and their 

distributions are major steps in monitoring the complex 

habitats. Based on the literature review, certain lacunas like 

the spatial and temporal distribution of seagrass meadows in 

the Andaman and Nicobar Islands have not been well defined. 

The majority of the diversity of seagrasses species are mostly 

from the meadows where dugongs are found to feed. Extensive 

documentation is imperative to expand and create a baseline 

database on the species diversity and distribution irrespective 

of dugongs represented meadows.  

Application of IRS ID satellite imagery for mapping of 

seagrass meadows have been limited in the Andaman and 

Nicobar group of Islands [21], hence extending the use of this 

technique would undoubtedly provide a defined database of 

seagrass density, productivity, and spatial statistics for 

evaluating past and future impacts on global and local seagrass 

ecosystems as well as adjacent ecosystems like coral reefs. 

Understanding the association of other organisms with 

seagrasses has to be emphasized since more information 

reveals the adaptability and nutrient recycling in these 

meadows. The association of microorganisms with different 

seagrasses species would yield potential primary and 

secondary metabolites as natural pharmaceutical products. 

Further, studies on biomass, biochemical composition, 

biology, and other studies need to be undertaken.   

Efforts on Seagrass conservation around the Andaman and 

Nicobar Islands need to be undertaken by outreach awareness 

programs on the importance of seagrasses among the local 

fisher community, that would undoubtedly ameliorate the 

seagrass ecosystem management practices. Preliminary 

studies have focused only on dugong encountered meadows 

[31]; therefore, other vast untouched areas need to be surveyed. 

Due to erratic weather conditions and logistics, most of the 

Islands have been remained untouched. In the Andaman and 

Nicobar group of islands, 105 Islands have been listed under 

Marine Protected Areas (MPAs); a detailed survey of the other 

seagrass meadows could be included in the MPAs. Therefore, 

priorities should be given for R & D programs to survey 

meadows and understand the organisms associated with these 

beds. Other advanced techniques such as remotely operated 

vehicles are to be introduced apart from SCUBA diving & 

Snorkeling methods to assess deep-water seagrass beds in 

these pristine islands for an integrated research approach. The 

use of appropriate tools for collecting seagrasses is a crucial 

concern to be considered in management [33]. 

Other challenges to be regulated frequently in seagrass 

management are monitoring water quality, dredging activities, 

fishing activities, dumping of plastic and debris, the influx of 

sewage, coastal constructions, seasonal variation of floral and 

faunal assemblages in these meadows, sediment trap track, and 

constituting inter-governmental integrated management 

committee, and rehabilitation of seagrass species in tsunami-

affected areas. 

 

 

8. DISCUSSION 

 

In the last four decades, the drastic decline of seagrass 

meadows around the world has raised a global crisis on 

seagrass management [34, 35], with a declining annual rate of 

seagrasses about 1.5% globally [36]. A literature survey shows 

that directly or indirectly, depletion of seagrass meadows is 

mostly due to ecological or anthropological influences [37]. 

Several case studies have reported the decline of seagrass 

meadows worldwide [34]. The loss or regeneration of seagrass 

biomass depends on the megaherbivores' frequency and 

intensity like dugongs destructive feeding habits and on re-

colonization rate and time of seagrass species [22].  

Studies on the seagrass species diversity and management 

approach from the significant seagrass meadows of India viz. 

Gulf of Mannar, and Palk Bay, Lakshadweep Islands has been 

well understood, but not many studies have been undertaken 

in the Andaman and Nicobar group of Islands. The mega-

tsunami of 2004 has distracted many seagrass meadows, and 

some of them have been reported to be disappeared [31]. 

Studies are mainly focused on the coral reef and mangrove 

ecosystems and not much emphasis on seagrass ecosystems. 

Thangaradjou et al. [24] suggested three key points for 

seagrass management after the post-tsunami survey in the 

Andaman Islands- vast unexplored seagrass critical 

conservation of seagrass ecosystem and transplantation of 

seagrasses in degraded areas.  

The biomass estimation of certain seagrasses from 

Lakshadweep [27] and the Gulf of Mannar have been 

undertaken [38]. Duarte and Chiscano assessed the average 

annual global seagrass production to be about 1012g DW m−2 

per year [39]. Around 156.21 ha has been identified in 

Lakshadweep's six different islands for seagrass restoration 

[40]. Seagrass restoration in an area of 800m2 was undertaken 

in Vaan and Koswari Islands, Gulf of Mannar, and found 

increased shoot densities during December to May period [41]. 

Recent observations revealed the washed-up seagrass as the 

green tide in large biomass along the Mandapam and 

Keelakarai coasts [42]. However, there have been no such 

investigations on these aspects from the Andaman and Nicobar 

Islands. Therefore, it is a current research concern to monitor 

and identify untouched fragmented or continuous seagrass 

meadow patches present across a vast area of the rich 

biodiversity hotspot of Andaman and Nicobar Islands to 

establish the local baseline database for seagrass management 

for further comparative studies. 

 

 

9. FUTURE PERSPECTIVE 

 

Effective management programs including adding seagrass 

meadows to marine protected areas, undertaking restoration 

projects, seagrass transplantation, implementing legislation, 

monitoring coastal water quality, fishing activities, and 

anthropogenic activities in Andaman & Nicobar Islands are 

essential for protecting seagrass ecosystems. Monitoring the 

seagrass meadows through remote sensing techniques is also 

important to undertake restoration and conservation practices. 
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