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Abstract— Marine plants weeds as “Seaweeds”. Seaweeds also known as macroalgae are primitive non-flowering plants 

without true root, stem and leaves. Seaweeds occur in the intertidal, shallow and deep waters of the sea upto 180 m depth and 

also in estuaries and backwaters. Seaweeds are classified three main groups; green, brown and red of macroalgae based on 

the presence of photosynthetic pigment. Macroalgae have been estimated at 9000 species and mainly categorized into three 

groups. In marine algae macronutrients include sodium, calcium, magnesium, potassium, chlorine, sulfur and phosphorus the 

micronutrients include iodine, iron, zinc, copper, selenium, molybdenum, fluoride, manganese, boron, nickel and cobalt. 

Seaweeds are rich in vitamins, especially in B and B12, Omega-3 fatty acids (1-3%), protein contain dry matter rang 5-11% to 

30-40%, fiber content, 32% to 50% of dry matter, and organic compounds which includes several common amino acids inter 

alia aspartic acid, glutamic acid and alanine. Marine algae source for the production of phytochemicals such as agar, 

carrageenan and algin. Seaweed liquid fertilizers are useful for achieving higher agricultural production, because the extract 

contains growth promoting hormones like; Auxins, Gibberellins, Cytokinins, Gibberellins, Abscisic acid, Ethylene, Betaine 

and Polyamines other than the trace elements, vitamins, amino acids, antibiotics and micronutrients. Sea weeds and their 

extracts are integral to sustainable farming because of their multifarious utility in various fields of agriculture including 

nutrient and crop management, growth promotion and plant protection etc. 
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I. INTRODUCTION 

In earlier days, usages of these marine aquatic plants otherwise called weeds (Marine algae) were not understood well. Hence 

the name was given to these marine plants weeds as “Seaweeds”. Seaweeds also known as macroalgae are primitive non-

flowering plants without true root, stem and leaves. Marine algae are aquatic plants belonging to the kingdom Thallophyta and 

considered an essential part of the marine ecosystem that inhabits the coastal regions. Seaweeds occur in the intertidal, shallow 

and deep waters of the sea up to 180m depth and also in estuaries and backwaters. They grow on rocks, dead corals, stones, 

pebbles, solid substrata and on other plants. Macroalgae have been estimated at 9000 species and mainly categorized into three 

groups. There are three main groups; green, brown and red of macroalgae based on the presence of photosynthetic pigment. 

Approximately 221 seaweeds species (Red Algae Rhodophytes 125, Brown Algae Phaeophytes 64 and Green Algae 

Chlorophytes 32) are using for commercial development worldwide, and out of 145 species are utilized as food, traditional 

medicines 24 species, almost 25 species in agriculture, including animal feed and compost. Marine algae source for the 

production of phytochemicals such as agar, carrageenan and algin. The luxuriant growth of seaweeds is found in southeast of 

Tamil Nadu, Gujarat Coast, Lakshadweep and Andaman-Nicobar Islands. Rich seaweed beds occur at Mumbai, Ratnagiri, 

Goa, Karwar, Varkala, Vizhituam, Pulicat Lake and Chilka Lake. 

Seaweed extract is a new generation of natural organic fertilizer containing highly effective nutrients. The brown algae are the 

most commonly used seaweed in agriculture. Seaweed extracts contain different phytohormones like; Auxins, Gibberellins, 

Cytokinins, Abscisic acid, Ethylene, Betaine and Polyamines and other growth promoters along with trace elements and 

minerals, protein, amino acids, iodine, bromine, antibiotics, vitamins and many bioactive substances to promotes growth and 

yield as well as enhance the resistant ability of many crop from biotic and abiotic stress, which enhance the yield and yield 
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attributes of crops when applied exogenously. Unlike chemical fertilizers, extract derived from seaweeds are biodegradable, 

non-toxic, non-polluting and non-hazardous to humans, animal and birds (Dhargalkar et al., 2005). Seaweeds and various 

seaweed extracts have been utilized in agricultural practices since long. Sustainable agriculture is the successful management 

of resources for agriculture to satisfy changing human needs while maintaining or enhancing the quality of the environment 

and conserving natural resources (CGIAR, 1978). Seaweeds and seaweed extracts which are important components of organic 

farming are a promising avenue for yield maximization through their biostimulatory role on crop plants. Seaweeds and their 

extracts are integral to sustainable farming because of their multifarious utility in various fields of agriculture including nutrient 

and crop management, growth promotion and plant protection etc. 

II. TYPES OF SEAWEED MARINE ALGAE: 

Classified according to the main pigments used for photosynthetic processing and their colour. The most basic seaweeds are 

found among the cyanobacteria, also known as blue-green algae and green algae (division Chlorophyta), which are typically 

found growing as threadlike filaments, uneven sheets, or branching fronds closest to the coast in shallow seas. The majority of 

seaweeds found in temperate and polar regions are brown algae (division Phaeophyta), which have brown pigment that 

conceals chlorophyll's green colour. They develop between 50 and 75 feet below the surface (15-23 m). The red seaweeds 

(division Rhodophyta), many of which are delicate and fern-like, are found at the deepest depths (up to 879 ft/268 m); their red 

colour helps them to absorb the blue and violet light present at those depths. 

2.1 Brown Algae:  

It belongs to the phylum of Phaeophyta, which means "dusky plants," and is the largest and fastest-growing form of seaweed. 

In temperate or arctic seas, brown algae are brown or yellow-brown in colour. In addition to the accessory pigments carotenes 

and xanthophylls, chlorophyll a and c are present as primary pigments. As a means of securing themselves to a surface, brown 

algae commonly have a root-like structure termed a "holdfast." range from tiny (1 cm) filamentous forms to massive (20–60 

m) kelps. The number of species of brown algae in the world ranges between 1500 and 2000. 289 species in 37 genera have 

been reported from the waters off the coast of India (Kaliaperumal and Kalimuthu, 2004). Brown algae known as kelp grows 

only in saltwater, most often along rocky coastlines. All brown algae contain alginic acid (alginate) in their cell walls, which 

is extracted commercially and used as an industrial thickening agent in food and for other uses. 

Examples of brown algae genera available in India are: Sargassum, Turbinaria, Spatoglossum, Rosenvingea and 

Chnoospora. 

 

FIGURE 1: Brown Algae (Phaeophyta) 

2.2 Red Algae:  

Belongs to the phylum of Rhodophyta. The red colour of these algae is caused by the pigments phycoerythrin and phycocyanin, 

which cover over the other pigments chlorophyll a (no chlorophyll b), beta carotene, and a variety of distinctive xanthophylls. 
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Red algae are found in over 6,000 different species. Red algae rarely grow longer than 50 cm, however a few species can reach 

lengths of 2 m. Red algae are widespread in coastal environments but are few in freshwaters. Freshwater ecosystems are home 

to about 5% of red algae species, with warmer regions having higher populations. Due to its ability to absorb blue light, these 

algae can survive at greater depths than brown and green algae. Red algae known as coralline algae play a crucial role in the 

creation of coral reefs. Red algae have a long history of use as a source of nutritional, functional food ingredients and 

pharmaceutical substances. They are a source of antioxidants including polyphenols, and phycobiliproteins and contain 

proteins, minerals, trace elements, vitamins and essential fatty acids. Traditionally red algae are eaten raw, in salads, soups, 

meal and condiments. (Kandale et al., 2010). 

Example of red algae: Kappaphycus alvarezii, Gelidiella calcicola, Gelidium, Euchema, Porphyra, Acanthophora, 

and Palmaria 

 

FIGURE 2: Red Algae (Rhodophyta) 

2.3 Green Algae:  

Belongs to the phylum of Chlorophyta. It's commonly found in both freshwater and saltwater environments. Green algae range 

from unicellular motile species to multicellular parenchymatous types. Chlorophylls a and b are recognisable pigments. 

Carotenes, lutein, and zeaxanthin are examples of secondary pigments. Similar in size to the red seaweeds, green seaweeds are 

also rather small. Green algae can be found in freshwater or marine environments, and some even flourish on damp soil. Green 

algae occur in more than 4,000 different species. 213 species under 43 genera have been documented from the Indian waters 

(Kaliaperumal and Kalimuthu, 2004). 

Examples of green algae: Monostroma, Ulva spp., Caulerpa 

 

FIGURE 3: Green Algae (Chlorophyta) 
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2.4 Nutritional values of seaweed: 

The mineral macronutrients include sodium, calcium, magnesium, potassium, chlorine, sulfur and phosphorus; the 

micronutrients include iodine, iron, zinc, copper, selenium, molybdenum, fluoride, manganese, boron, nickel and cobalt. 

Seaweeds are rich in vitamins, especially the B vitamins, including B12. They also have significant amounts (1-3%) of Omega-

3 fatty acids. Protein content in seaweed varies somewhat. It is low in brown algae at 5-11% of dry matter, but comparable in 

quantitative terms to legumes at 30-40% of dry matter in some species of red algae. Seaweed has high fiber content, making 

up 32% to 50% of dry matter. The soluble fiber fraction accounts for 51-56% of total fibers in green (ulvans) and red algae 

(agars, carrageenans and xylans) and for 67-87% in brown algae (laminaria, fucus, and others). Seaweeds contain a diverse 

range of organic compounds which includes several common amino acids inter alia aspartic acid, glutamic acid and alanine in 

commercially important species. Alginic acid, laminarin and mannitol represent nearly half of the total carbohydrate content 

of commercial seaweed preparations. Seaweed draws an extraordinary wealth of mineral elements from the sea that can account 

for up to 36% of its dry mass. 

2.5 Uses of marine seaweed algae:  

Seaweeds are used to make phytochemicals like agar, carrageenan, and alginate, which are widely utilised as gelling, 

stabilising, and thickening agents in a variety of sectors, including food, confectionary, pharmaceutical, dairy, textile, paper, 

paint and varnish, etc.  

• Agar: It is manufactured from red algae like; Gelidiella, Graciiaria, Gelidium and Pterocladia.  

• Carrageenan: It is manufactured from red algae like; Eucheuma, Chondrus, Hypnea and Gigartina.  

• Alginate: It is obtained from brown algae such as: Sargassum, Ttlrbinar, Laminaria, Undaria, Macrocystis and 

Ascophyllum. 

Seaweeds are also a source of other chemical compounds, including mannitol, iodine, laminarin, and furcellarin. Moreover, 

they function as antioxidants and medications (Subba Rao et al. 2009). Red algae are utilised in soups, salads, vegetables, and 

cereal that are consumed by people. A few marine algae can also be used in the production of food items as jam, jelly, chocolate, 

pickles, and wafers. In addition to being used as food for animals, seaweed is also used as a fertiliser for various land crops 

(Kaliaperumal et al., 1987b, 1995). As a potential source of bio ethanol, seaweed is now being considered. Further uses of 

dairy include its use as a cosmetic, paint, and toothpaste ingredient, as well as in industrial products including paper coatings, 

adhesives, dyes, gels, and explosives, as well as in operations like drilling, paper sizing, textile printing, and hydro-mulching. 

A large number of bioactive substances can also be obtained from seaweeds. (Chennubhotla et al., 1981, 1987a). 

III. PLANT GROWTH REGULATORS FOUND IN SEAWEED EXTRACT: 

Seaweed marine macroalgal extracts contain a number of phytohormones and plant growth regulators, including Auxins, 

Gibberellins, Cytokinins, Abscisic acid, Ethylene, Betaine, and Polyamines, which, when given exogenously, simulate plant 

growth. 

3.1 Auxins  

Auxins or auxin-like compounds are known to occur endogenously in many marine algae. The presence of indole-3-acetic acid 

(IAA) has been recorded in a range of marine algae, like Nereocystis spp., Ecklonia maxima, Macrocystis pyrifera, Ascophyllum 

nodosum, Porphyra perforata, Fucus vesiculosus, Caulerpa paspaloides and Sargassum heterophyllum etc. (Crouch and Van 

Staden, 1991). Role of Auxin on plant essential for cell division, cell elongation, cell differentiation, organogenesis, 

embryogenesis andcallus formation. 

3.2 Cytokinins  

Cytokinin is the most common phytohormone recorded from Seaweed extracts. Cytokinins have been detected in fresh 

seaweeds (Hussein and Boney 1969) as well as seaweed extracts (Brain et al., 1973). The cytokinins present in seaweed 

extracts include trans-zeatin, trans-zeatin riboside, and dihydro derivatives of these two forms (Stirk and van Staden 1997). 

The role of cytokinins on plant are adventitious in shoot formation, Inhibition of root formation, Cell division, Callus formation 

and growth, Stimulation of outgrowth of axillary buds and delay senescence. 
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3.3 Gibberellins  

The presence of gibberellin-like substances in seaweeds is well known. The presence of gibberellic acid in Enteromorpha 

prolifera and Ecklonia radiata has been confirmed (Jennings, 1968). At least two compounds have been recorded that behave 

like the gibberellins GA3 and GA7, although these may be vitamins A1 and A4 (Stephenson, 1968). A terpenoid, α-tocopherol 

a major component of the E group of vitamins present in Seaweeds, may mimic gibberellin activity. Role of Gibberellins; plant 

hormones that regulate growth and influence various developmental processes, including stem elongation germination, 

dormancy, flowering, enzyme induction and leaf and fruit senescence. 

3.4 Abscisic Acid  

The presence of water soluble growth inhibitors like Abscisic acid has been confirmed in Laminaria digitata, Ascophyllum 

nodosum (Hussian and Boney, 1973) and Ulva lactuca. There is presence of higher level of abscisic acid in some commercial 

extracts of A. nodosum. ABA is also present in the green algae Enteromorpha compressa (Niemann and Dorfiiing, 1980). 

Abscisic Acid plays a role in dormancy development in embryos, buds and bulbs, and in leaf abscission. 

3.5 Ethylene  

There are few studies on ethylene, but the precursor of ethylene, 1-Aminocyclopropane-1-carboxylic acid (ACC) was found in 

the Seaweed concentrate prepared from the brown kelp E. maxima. The level of the ethylene-releasing compound was estimated 

at 9.29 nmol/ml (Nelson and Van Staden, 1985). Ethylene affects fruit-ripening. Normally, when the seeds are mature. 

3.6 Betaines  

Betaines are the compounds found in the extracts of Seaweeds which behave like cytokinins. Betaines have been isolated from 

many of the species of brown algae used for the production of seaweed extracts. Ascophyllum nodosum extracts contain c-

aminobutyric acid betaine, d-aminovaleric acid betaine and laminine whilst Laminaria species have a range of betaines 

including glycine betaine (Blunden et al., 1986). Betaine improves growth and survival of plants counteracting metabolic 

dysfunctions caused by stress.  

IV. CONCLUSION 

Seaweeds are naturally abundant in bioactive compounds as well as minerals, vitamins, polyunsaturated fatty acids, and other 

nutrients. They can provide as a reliable supply of nutritious nourishment. Seaweed consumption on a regular basis may also 

assist with solving the issues of protein, carbohydrate, and mineral deficiencies in human nutrition. Furthermore, seaweeds not 

only promote plant growth but also grant immunity from biotic and abiotic stress. The use of chemical-synthetic fertilizers 

caused soil degradation as well as health and environmental risks. Seaweeds provide an organic fertilizer replacement that 

increases agricultural productivity and helps to fulfill the world's food requirement. Due to its low cost and environmental 

friendliness, the demand for seaweed extract is rising daily. In addition to lowering the usage of toxic agrochemicals, the use 

of Seaweed extracts in agriculture also contributes to environmental protection. Its incorporation into widely used farming 

techniques around the world can increase crop yield in a sustainable way. 

REFERENCES 

[1] Blunden, G. and Gordon, S.M. 1986. Betaines and their sulphono analogues in marine algae. Progress in phycological research 4: 39-

80. 

[2] Brain, K.R., Chalopin, M.C., Turner, T.D., Blunden, G. and Wildgoose 1973. Cytokinin activity of commercial aqueous seaweed extract. 

Plant Science Letters 1: 241-245. 

[3] Chandini, S.K, Ganesan P. and Bhaskar, N. 2008. In vitro antioxidant activities of three selected brown seaweeds of India. Food 

Chemistry 107: 707-713. 

[4] Chennubhotla, V.S.K., Kaliaperumal, N. and Kalimuthu, S. 1981. Seaweed recipes and other practical uses of seaweeds. Seafood Export 

Journal 13(10): 9-16. 

[5] Chennubhotla, V.S.K., Kalimuthu, S. and Kaliaperumal, N. 1987a. Economically important seaweeds. CMFRI Bulletin 41: 3-19. 

[6] Crouch, I.J., and van Staden, J. 1991. Evidence for rooting factors in a seaweed concentrate prepared from Ecklonia maxima. Journal 

of Plant Physiology 137: 319-322. 

[7] Dawczynski, C. H., Schubert, R. and Jahreis, G. 2007. Amino Acids, Fatty Acids, and Dietary Fibre in Edible Seaweed Products. Food 

Chem 103: 891–899. 

[8] Dhargalkar, V.K. and Pereira, N. 2005. Seaweed: promising plant of the millennium. Science and Culture 71: 60-66. 

[9] Hussain, A. and Boney, A.D. 1969. Isolation of kinin-like substances from Laminaria digitata. Nature 223: 504-505. 

[10] Hussain, A. and Boney, A.D. 1973. Hydrophilic growth inhibitors from Laminaria and Ascophyllum. New Phytology 72: 403-410. 



International Journal of Environmental & Agriculture Research (IJOEAR)                ISSN:[2454-1850]               [Vol-9, Issue-10, October- 2023] 

Page | 26  

[11] Jennings, R.C. 1968. Gibberellins as endogenous growth regulators in green and brown algae. Planta 80: 34-42. 

[12] Kaliaperumal, N., Chennubhotla, V.S.K. and Kalimuthu, S. 1987a. Seaweed resources of India. CMFRI Bulletin 41: 51-54.  

[13] Kaliaperumal, N., Chennubhotla, V.S.K., Kalimuthu, S., Ramalingam, J.R., Selvaraj, M. and Najmuddin, M. 1987b. Chemical 

composition of seaweeds. CMFRI Bulletin 41: 31-51. 

[14] Kaliaperumal, N., Kalimuthu, S and Ramalingam, J.R. 2004. Present scenario of seaweed exploitation and industry in India. Seaweed 

Research and Utilisation 26 (2): 47-53. 

[15] Kaliaperumal, N., Kalimuthu, S. and Ramalingam, J.R. 1995. Economically important seaweeds. CMFRI Special Publications 62: 1-

36. 

[16] Kandale, A., Meena, A.K., Rao, M.M., Panda, P., Mangal, A.K., Reddy, G. and Babu, R. 2010. Marine algae: An Introduction, Food 

value and Medicinal uses. Journal of Pharmacy Research 4(1): 219-221. 

[17] Khan, W. 2009. Seaweed extracts as biostimulants of plant growth and development. J. Plant Growth Regul 28(4): 386–399.  

[18] Nelson, W.R. and Van Staden, J. 1985. 1-Aminocyclopropane-lcarboxylic acid in seaweed concentrate. Botanica Marina 28: 415-417. 

[19] Niemann, D.I. and Dorfing, K. 1980. Growth inhibitors and growth promotors in Enteromorpha compressa (Chlorophyta). Journal of 

Phycology 16: 383. 

[20] Norziah M.H. and Ching, C.Y. 2000. Nutritional Composition of Edible Seaweed Gracilaria Changgi. Food Chemistry 68: 69-76. 

[21] Panda, D. Pramanik, K. and Nayak, B. R. 2012. Use of Seaweed Extracts as Plant Growth Regulators for Sustainable Agriculture. Int. 

J. Bio-resource Stress Management 3(3): 404–411.  

[22] Smit, A.J. 2004. Medicinal and pharmaceutical uses of seaweed natural products: A review. Journal of Applied Phycology 16: 245-262. 

[23] Stephenson, W.A. 1968. Seaweed in agriculture and horticulture. Faber and Fabe London. 

[24] Stirk, W.A. and van Staden, J. 1997. Isolation and identification of cytokinins in a new commercial seaweed product made from Fucus 

serratus L. Journal of Applied Phycology 9: 327-330. 

[25] Subba Rao, N. 2009. Fluoride in groundwater, Varaha River Basin, Visakhapatnam District, Andhra Pradesh, India. Environ Monit 

Assess 152: 47–60. 

[26] Zafar, A., Ali, I. and Rahayu, F. 2022. Marine seaweeds (biofertilizer) significance in sustainable agricultural activities: A review. IOP 

Conf. Series: Earth and Environmental Science 9: 12-80. 


