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Abstract: Biological diversity is the variability among living organisms from all sources including terrestrial, 

marine, other aquatic ecosystems. The marine ecosystem has a diversified, and large group of microorganisms 

known as seaweed that can produce their own food by photosynthesis since they capture energy from sunlight. 

The seaweed flora of India is highly diversified, and they are classified into three groups Chlorophyceae (green), 

phaeophycean (brown), and Rhodophyceae (red). For centuries Marine plants have been exploited by coastal 

communities. Algae are economically important due to their biological role in ecosystems and as a source of 

commercially significant due to their use in the field of food safety, cosmetics, and genetic engineering.  

Index Terms – Seaweed, Chlorophyceae, pheaophyceae, Rhodophyceae, Resource  

 

1.  INTODUCTION 

Biological diversity is an abbreviation of biodiversity, which is a combined form of all living variation from 

the level of genes to ecosystems (Purvis and Hector, 2000). Biodiversity In general shows variety that is the spice 

of life and genomic diversity is the foundation of progress in all areas. It sustains the health of the ecosystem, 

provides biological resources, besides representing culture and identity (Nations, 1992). Biodiversity is a 

collective term used to describe the number, variety, variability of living organisms in an accumulation. So, Life 

on earth is represented by biodiversity. (Ishakani et al, 2016). The Convention on Biological Diversity (CBD) 

defines biodiversity as “the variability among living organisms from all sources including, terrestrial, marine and 

other aquatic ecosystems and the ecological complexes of which they are part (Nations, 1993). At present, 

biological diversity studies are of most interest because of the vast economic interest, new management of 

national dominance over genetics research, patenting life forms exceptional promises of biotechnology. 

Ultimately, biological resources are components of biodiversity, and their health is a reliable character because 

the economic ecology of the country depends on them. It has been realized that biodiversity is not only an 
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important resource but also a strength for developing communities, which will give them the beginning tools in 

an international arena. (Ishakani et al, 2016). 

Two-thirds of the world is covered by oceans, whose upper layer is inhabited by photoautotrophic organisms, 

known as algae. Within marine ecosystems, seaweeds have been identified as a group of organisms of vital 

importance for ecosystem function. (Wiencke and Bischof, 2012). India is a South Asian country rich in marine 

biodiversity resources, with a coastline of more than 8,120 km(8,120,000 m) in length, and an EEZ of 2.02 

km2(2,020,000 m2) adjoining the continental regions and the offshore islands including Andaman and Nicobar 

and Lakshadweep constitutes unique marine habitats which display a wide variety of marine biodiversity (Oza 

and Zaidi, 2001). Rich marine biodiversity treasure is present on the Indian coastline, particularly on rocky 

regions seaweeds grows abundantly; rich seaweed beds occur on Visakhapatnam, Gulf of Manner, Trochanter, 

Mahabalipuram; Tuticorin, and Kerala; Gulf of Kutch and Veraval of eastern coastline; southern coastline; 

western coastline respectively and in Andaman and Nicobar Islands and Lakshadweep (Umamaheswara Rao, 

1967; Silva et al, 1996; Sahoo, 2001). In India, nearly 8 cities are abundant in seaweed resources. From the coast 

of India 841 taxa of seaweeds were found in both inter-tidal and deep-water regions (Oza and Zaidi, 2001). Tamil 

Nadu and Gujarat coasts have the richest diversity among the coastal areas of India of marine algae. Gujarat is 

situated in the north-western part of peninsular India (20˚1̍ to 24˚7̍ N and 68˚4̍ to 74˚4̍ E) which is a unique marine 

habitat infested with diverse seaweed species. Gujarat has 1,600 km (1,600,000 m) of coastline, and it is the 

longest coastline in the country, with a total area of 196,024 km2, a continental shelf of 1,64,200 km2, and  

2,14,000 km2 of Exclusive Economic Zone (GEC, 2012). 

In the sea, 3 types of plants occur which are phytoplankton (microscopic and free-floating forms), seaweeds 

(marine algae), and seagrasses. The phytoplankton's primary producers are the sea and Seaweeds are macroscopic 

and attached or freely floating plants. Seaweeds form one of the important marine living renewable resources. 

(Kolanjinathan et al, 2014). The term seaweed collectively represents the group of photosynthetic non-flowering 

plants with no distinct roots, stems, and leaves; those are living either in marine or saline water environments. 

seaweeds occur on the rocky shores and interact with other organisms and occupy the rocky surfaces, hence 

playing a key role in overall coastal biodiversity. The intertidal zone with a rocky surface consists of seaweeds 

as a giant underwater forest (Satheesh and Wesley, 2012). Seaweeds are an ecologically and biologically 

important component in marine ecosystems because they make a considerable contribution to marine primary 

production and provide habitat for nearshore benthic communities (Mann, 1973; Williams and Smith, 2007). 

India showed 844 species distributed among 217 genera and the richest among them were Rhodophyta (434 

species), followed by Chlorophyta (216 spp.), Phaeophyta (191 spp.), and Xanthophyta (3 spp.)  in the current 

study of seaweed (Saxena, 2012; Venkataraman and Raghunathan, 2015). 

2. SEAWEEDS 

Seaweeds are plant-like organisms occurring in the ocean that are scientifically classified as macrophytic 

marine algae. Marine algae are the primitive group of plants with No distinguishable roots, stems, and leaves as 

observed in higher plants, and these come under the division Thallophyta. (Rao, 1970) Seaweeds occur in the 

intertidal zone, shallow waters, and deep waters of the sea up to 180 m depth and in estuaries and backwaters. 

They grow on dead corals, rocks, stones, pebbles, other substrates, and epiphytes on seagrasses. (Kolanjinathan 

et al, 2014). Seaweeds are classified into four groups namely Chlorophyceae, Phaeophyceae, Rhodophyceae, and 

Cyanophyceae (blue-green algae) categorized on the bases of pigments (main characteristic which provides 

definite color to the algae), morphological, anatomical, and reproductive structures. (Kolanjinathan et al, 2014).  

Seaweeds have been consumed in Asia since time immemorial. Marine algae were used in the 4th century as 

food and condiment in Japan and China (Chapman, 1980; Nisizawa et al,1987). At present, Japan and China, and 

the Republic of Korea are the biggest consumers of seaweeds as human food. Seaweeds are also used for 

industrial purposes, 90% of the marine algae in Japan are marketed for human consumption (Nisizawa et al,1987). 

The most common edible algae are Rhodophyceae(red) seaweeds of the genus Porphyra (Porphyra tenera; 

Japanese name, Nori), green seaweeds of the genus Ulva (Japanese name, Ao Nori), and brown seaweeds of the 
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genus Laminaria (L. japonica; Japanese name, Konbu), Hizikia (H. fusiforme; Japanese name, Hiziki) and 

Undaria (U. pinnatifida; Japanese name, Wakame) (McHugh, 1991).  

Seaweeds are affected by surface water temperature, surface water salinity, pH, alkalinity, Dissolved Oxygen 

(DO), BOD, COD, NO3-(nitrate ion), PO4-(phosphate ion), SiO32- radicle anion, Extinction Coefficient, SO42-

(sulfate ion), Na+(Sodium), K+(potassium), Cl-(chlorine), total nitrogen (Total N) (Mitra, 2011). 

2.1 TYPES OF ALGAE 

2.1.1 CHLOROPHYCEAE 

Chlorophyceae members are photosynthetic eukaryotes possessing chlorophyll a and b which are responsible 

for the green color, accessory pigments found in embryophyte (beta carotene and xanthophylls) with an exclusive 

structure of stellate linking nine pairs of microtubules in the flagellar base (Mattox and Stewart, 1984; Sluiman, 

1985; Bremer et al, 1987; Kenrick and Crane, 1997). The storage product of green algae is Starch(stored inside 

the plastid and cell walls) and it is usually composed of cellulose(Graham and Wilcox, 2000). These biopolymers, 

essentially carbohydrates, include starches (amylose, amylopectin) which are Storage products produced by green 

algae (Ergueta Martínez, 2001; Jiménez-Escrig and Sánchez-Muniz, 2000). The storage product is starch. Green 

algae have Sulfated polysaccharides as Intercellular mucilage and structural cell wall is made up of Cellulose, 

Xylans and Mannans and flagella is present (Ergueta Martínez, 2001; Jiménez-Escrig and Sánchez-Muniz, 2000). 

2.1.2 PHAEOPHYCEAE 

Morphologically, brown algae are differentiated into a blade or lamina, the stipe, and holdfast which anchors 

the plant to hard substrates in the marine environment (Wu et al, 2014) Fucoxanthin pigment of brown algae is 

responsible for the distinctive greenish-brown color. The photosynthates (carbon-containing products of 

photosynthesis) of brown algae are glucose and mannitol which are polymerized together as laminarin (Seon et 

al., 2014). Brown algae was placed in the division Heterokontophyta under phylum Ochrophyla with class 

Phaeophyceae divided into 19 orders, 265 genera, and over 1800 species (Michel et al, 2010; Song et al, 2015; 

Horn, 2000). The representative “Kelps” are large brown algae in the order Saccharina with 30 different genera 

(Michel et al, 2010; Song et al, 2015; Horn, 2000). Naturally, brown algae are abundant in nearshore coastal 

waters with the presence of suitable substrate within low temperatures between 6 and 14 1C (43 and 67 1F) (Song 

et al., 2015). Akin (alginic acid) is a cell wall constituent of brown seaweeds. It is alkali-soluble, and a polymer 

of mannuronic acid (Mautner, 1954).  

2.1.3 RHODOPHYCEAE 

Red algae consist of morphological and physiological unique features such as photosynthetic antennae with 

phycobiliproteins, unstacked thylakoids, Floridian starch as cytosolic carbon storage, and cell wall with unique 

sulfated galactans in addition to cellulose (or other fibrillar polymers) (Cole and Sheath, 1990; Ho, 2020), 

hemicellulose-like polysaccharides (Popper et al, 2011; Ho, 2020). Floridian starch is the main reserve 

polysaccharide of red macroalgae (Lluisma and Ragan, 1999; Goulard et al, 2001). The cell walls of red algae 

are extremely variable and contain a mixture of cellulose and cellulose-like polysaccharides, the latter composed 

of glucans, xylans, and galactans. Red algae are traditionally known as the source of agars and carrageenans, and 

although unique to Rhodophyta, these polysaccharides are not universally present (Gabrielson, 1986). Agar (agar-

agar) is described as the water-soluble gel extracted from agarophytes. Originally a Malayan term for a seaweed 

that yielded the gel (Eucheuma) it then became synonymous with jelly and hence to the general usage mentioned 

above Carrageenan: a galactose-sulfate derivative extracted from the Carrageens. The terms phycolloids (Tseng, 

1947) and polysacolloid (Stoloff, 1962) are both used to describe polymerized extractives.   
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2. IMPORTANCE OF ALGAE 

Marine plants have been exploited for centuries by coastal communities and Algae are economically 

important due to their biological role in ecosystems and as a source of commercially significant products such as 

food. (Ergueta-Martínez, 2001; Busi et al, 2014). Macroalgae are known as a tremendous source of vitamins and 

minerals, especially sodium and iodine, due to their high polysaccharide content which could also imply a high 

level of soluble and insoluble dietary fiber (TAKAGI, 1985). Furthermore, very long-chain PUFAs produced and 

stored in high levels by some marine microalgae could be beneficial for mammalian brain development 

(Chamberlain, 1996; Salem et al, 2001). 

3.1 ECOLOGICAL IMPORTANCE 

Seaweed forms the basic food source for the food chains and produces the oxygen required for the 

metabolic activities of consumer organisms (Lee et al, 1989). They are an important food source for numerous 

herbivores, such as sea urchins, gastropods, and chitons, and important for detritivores such as filter feeders and 

zooplankton, which nourish on deteriorated seaweed biomass and on energy-rich spores released in vast quantities 

from seaweeds. (Wiencke and Bischof, 2012).  Marine algae are used as manure on farms close to the sea; the 

members of Phaeophyceae and Rhodophyceae are used as organic manure with usually higher potassium but 

lesser nitrogen and phosphorus concentration (Waaland, 1981). The seaweed is generally applied direct and 

plowed in both solid and liquid conditions; the seaweed meal is processed as solid seaweed and the liquid seaweed 

is processed through concentrated extraction of seaweed (Round, 1973). An abundant amount of Potassium(K), 

Nitrogen(N), growth-promoting hormones, and micronutrients existing in seaweeds make it tremendous manure 

so, unlike chemical fertilizer, macroalgae (Fucus, Laminaria, Ascophyllum, and Sargassum) are decomposable, 

nontoxic, nonpolluting, and non-hazardous to humans, animals, and birds (Narayan, 2008). 

Seaweed meal and liquid concentrates are both produced from brown macroalgae such as Ascophyllum 

nodosum and Ecklonia maxima and therefore have certain qualities in common both provide at least traces of 

many mineral elements and both seaweed meal and liquid concentrate, by stimulating the action of soil bacteria, 

help make phosphorus(P) and potassium(K) available to plants (Stephenson, 1968; Milton, 1964; Caiozzi et al, 

1968). Fertilizer and soil conditioner are two main functions of seaweed meal when applied to the soil. As a 

fertilizer, it promotes plant growth through the gradual release of mineral nutrients, and as a soil conditioner, it 

improves aeration and aggregate stability (Quastel and Webley, 1947). Resistance of plants to frost, more 

resistance to stress conditions, increased crop yields, and reduction in storage losses of fruits are a wide range of 

advantages of the use of liquid seaweed extracts (David 2002). Seaweed is mixed with crude extract of brown 

algae to make a paste-like mixture that is sprayed onto disturbed areas in Britain and the paste keeps the seeds in 

place, retains moisture, and binds the soil (David 2002). 

3.2 ECONOMIC IMPORTANCE 

Sea vegetables are Edible seaweeds(Kolanjinathan et al, 2014). Dried thalli are used as food and feed and 

as fertilizer, and extraction of macroalgae are used as stabilizers and stiffeners for the food, cosmetics, 

pharmaceutical industry, and biotechnology. (Wiencke and Bischof, 2012). Seaweed products are of particular 

importance in the food industry (Jensen,1993), which utilizes them as components of fertilizers, in animal feed 

supplements (Indergaard and Minsaas, 1991), and additives to human food (Jiménez Escrig and Goñi Cambrodón, 

1999). Industrially cultivated seaweed now supplies more than 90% of the algae marketed internationally (Griffin 

et al, 1999; Chopin, 1999). Algae cultivation is limited to only 20 species within 11 genera (Wynne and Lobban, 

1981). Macroalgae extracts are an industrially significant part of the large gum or hydrocolloid industry that is 

based on plant extracts or modified extracts and seaweed extracts have an expected annual turnover value of 

several hundred million dollars (Sand and Glicksman, 1973; McHugh and Lanier, 1983). Although seaweed 

extracts are used most extensively in developed countries, the use of agar extractives in developing countries is 

increasing rapidly (J R Moss, pers. comm.). Seaweed residue can be utilized to produce biogas through anaerobic 

digestion to form methane (Morand 1991). 
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All species of brown algae synthesize alginic acid and agars and carrageenans, or other polymers with the 

same basic structures are the main polysaccharides in red algae (McCandless, 1978; Percival,1978). Alginates 

are used as thickening agents in sauces, syrups, and toppings for ice creams (Hsu 1985; Leigh 1979), pie fillings 

(it reduces moisture retention by the pastry), and canning of meat and vegetables (it can give either temporary or 

delayed-action thickening), and cake mixes (it thickens the batter and aids moisture retention) (Mabeau et al, 

1992). Carrageenan and agar of seaweed are used in food, pastry, yogurts, chocolate milk as a thickening and 

gelling agent, and as growth mediums for microorganisms (Mc Neely and Pettitt 1973). Restructured meat 

products like shrimp or crab meat products and for making structured fruit products are made from alginate in 

recent developments of research (Morimoto 1985, Schmidt and Means 1986, Ooraikul and Aboagye 1986). 

Gracilaria, Gelidiella, Hypnea, and Sargassum meal of Rhodophyceae are used as feed for making compounded 

feed for fish and prawn culture. The compounded feed is rich in minerals, amino acids (AAs), carbohydrates; 

which aids in keeping water quality in aquaculture (Kaladharan et al, 1998). Kappaphycus and Betaphycus 

members of red algae are now the most important sources of carrageenan, a commonly used ingredient in foods 

(Dawes 1998, David 2002, Nisizawa 2002). Macroalgae used as fodder, it can also be used as a water purifier, as 

it recycles the fish-waste contaminated water in aquaculture. Green macroalgae are known to create large 

quantities of sulfated polysaccharides (SPs) and are well-established sources of these particularly interesting 

molecules such as ulvans from Ulva and Enteromorpha, sulfated rhamnans from Monostroma, sulfated 

arabinogalactans from Codium, sulfated galactan from Caulerpa, and some special sulfated mannans from 

different species. These SPs exhibit many advantageous biological activities such as anticoagulant, antiviral, 

antioxidative, antitumor, immunomodulating, antihyperlipidemic, and antihepatotoxic activities. (Wang et al, 

2014).  

In Western countries, seaweeds represent an important source of the polysaccharides (agar, alginates, 

carrageenans) used in the pharmaceutical as well as food industries (Mabeau and Fleurence, 1993; Indergaard 

and Minsaas, 1991). Some active antioxidant compounds from brown algae are phylopheophytin in Eisenia 

bicyclis (arame) (Cahyan et al, 1992) and fucoxanthin Hizikia fusiformis (hijiki) (Yan et al, 1999). Carrageenans 

namely Chondrus, Gymnogongrus, and Eucheuma, are used to provide gel qualities (Pooja, 2014). At present, 

the seaweed industry offers a widespread range of compounds to meet the increasing demands of the textile, 

cosmetics, and food sectors. (Buschmann et al, 2001). 

3. THREATS TO MARINE SEAWEED BIODIVERSITY 

In recent decades, global climate change (Hansen et al, 2006) has caused profound biological changes across 

the planet which are temperature increases (Rosenzweig et al, 2008), a rising greenhouse gas concentrations 

(Hoegh-Guldberg and Bruno, 2010). However, there is a great difference in the strength of evidence among 

different ecosystems and between hemispheres: changes on land have been well documented through long-term 

studies, but similar direct evidence for impacts of warming is virtually absent from the oceans (Rosenzweig et al, 

2008; Richardson and Poloczanska, 2008). There are a number of threats to the coastal systems. These threats are 

habitat loss, global climate change, overexploitation and other effects of fishing, pollution (including direct and 

indirect effects of inorganic and organic chemicals, eutrophication and related problems such as activities of 

pathogenic bacteria, toxins of algae, radionuclides), species introductions/invasions, water-shed alteration and 

physical alterations of coasts, tourism, marine litter, and the fact that humans have little perception of the oceans 

and their marine life (Gray, 1997). The threats are frequently interlinked. The most critical threat is habitat loss. 

This is echoed in the recent Global Biodiversity Assessment which states the most effective way to conserve 

biodiversity, by almost any reckoning is to prevent the conversion or degradation of habitat. (p. 920) (Heywood 

and Watson, 1995). The developing countries are causing a threat to the seaweeds because of excessive human 

activities. Destruction of macrophytic marine plant resources and alterations in the diversity of various life forms 

is a concerning topic that makes it necessary to study taxonomy and species diversity for better management of 

marine algae (Satheesh and Wesley, 2012). 

 

http://www.ijcrt.org/


www.ijcspub.org                                                   © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1208 International Journal of Current Science (IJCSPUB) www.ijcspub.org 703 
 

4. CONCLUSION 

India is rich in marine algal diversity. The huge coastline of Gujarat gives it a great advantage and 

opportunity to use its bioresources. Macroalgae provide a healthy ecosystem to marine animals as it provides 

shelter, food, and protection for other animals. They are used as food, feed medicine, cosmetics, etc. so they are 

economically and ecologically important. Seaweed in developing countries can solve the problem of food 

security, particularly in India because of the declining land caused by increased urbanization and industrialization 

for the development of the country. seaweeds are a popular choice for genetic engineering studies. Gene 

manipulation as genetic engineering of macroalgae for the production of nutrients and drugs is an emerging field 

with a lot of research opportunities. Macroalgae are of renewable sources and eco-friendly with no side effects. 

There is a lot of novel research opportunity in the use of seaweeds in the field of food safety, cosmetics, and 

genetic engineering. 
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