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SUMMARY 

               Seaweed and seaweed-derived products have been widely used as bio stimulants in crop production due 

to presence of multiple growth regulators such as amino acids, vitamins, cytokinins, auxins, gibberellins, betaines. 

It also consists of some of the important macronutrients like Ca, K, P, and micronutrients like Fe, Cu, Zn, B, Mn, 

Co and Mo, which are helpful for plant growth and development. Numerous studies have revealed a wide range 

of beneficial effects of seaweed extract on plants, such as early seed germination and establishment, better crop 

performance and yield, inducing resistance to biotic and abiotic stress and many more. This seaweed extract helps 

in germination, production and improvement of nutritional quality of agricultural crops. 

 

INTRODUCTION 

Seaweeds are marine macro-algae and important renewable plant resources occurring in the seas, 

brackish waters and lagoons. These are important renewable bio-resources of the seas. These are autotrophic 

plants belong to the nonflowering plants known as Thallophyta and attached to rock or coral substratum with help 

of holdfasts. It is used in the production of phyto-chemicals such as agar-agar, carrageen and alginate and used as 

food for human consumption as green vegetable, salad and in the form of jelly, jam, chocolates and pickles. In 

agriculture, it is used as fertilizer or bio-stimulant in the crop fields in the form of liquid fertilizer or compost for 

increasing productivity and quality of crops. The liquid extracts of sap contains not only nitrogen, phosphorus 

and potash but also contain ample amount of elements like Zn, Mn, Mg, Fe etc., metabolites, growth promoting 

hormones etc. Which led to increase the crop yield, improved plant vigour, quality and to improve ability to 

withstand adverse environmental condition. 

 

As per Presence of the Pigments these are Classified as 

 Brown algae (Phaeophyta) - Laminaria japonica, Undaria pinnatifida 

 Red algae (Rhodophyta) -   Porphyra tenera, Kappaphycus alvarezii, Gracilaria spp 

 Green algae (Chlorophyta) - Enteromorpha clathrata, Caulerpa spp., Codium fragile. 

 

At least 221 species of seaweeds are exploited globally, with 145 species for food and 101 species for 

phycocolloid production. These include 32 chlorophytes, 125 rhodophytes and 64 phaeophytes. Different 

seaweeds used in agriculture are Kappaphycus alvarazii, Macrocystis   pyrifera   (Kelp), Ulva lactua and 

Gracilaria   edulis etc. 

 

Functions of Seaweed Extracts 

 It acts as a bio stimulant when applied to plants with the aim to enhance nutrition efficiency, abiotic stress 

tolerance, and crop yield and quality traits, regardless of its nutrients content. 

 These are Single compounds ( ex: glycine, betaine) or group of compounds of single natural origin (ex : seaweed 

extracts) 

 These extracts helps for nutrient mobilization and uptake from the soil, root development, transport, storage and 

assimilation. 

 These also helps in Physiological functions such as protection of photosynthetic machinery against photo 

damage, initiation of lateral roots, increased synthesis of auxin transporters, tolerance to abiotic stress and 

increased nutrient use efficiency.  

 It also has Economic and environmental benefits like higher crop yield, savings of fertilizers, increased quality 

and profitability of crop products, enhanced ecosystem services etc. 

 

Importance of Seaweed Extract on Growth and Yield of Agriculture Crops 
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Why to use Seaweed in Agriculture? 

 Renewable resource of seas 

 Rich source of macro, micronutrients and growth harmones etc. 

 Higher multiplication rate within short period 

 Easy culture and provides occupation for coastal  people 

 Low cost venture and profitable 

 High return on investment 

 Eco-friendly  

 

How does SLF (Seaweed Liquid Fertilizer) effect on growth and yield of crops? 

 The macro, micronutrients, auxins, cytokinins, and other growth promoting substances: enhance the cell size 

and cell division.  

 Auxins: Root development and Cytokinins: shoot generation, while micronutrients improve soil health. 

 Increased root proliferation and establishment: Mine more nutrients even from distant places and deeper soil 

horizons in balanced proportion.  

 Cytokinins: Nutrient partitioning, reduces flower drop, transport of assimilates, enhanced the yield.  

 Betaines act as anti-stressors in both biotic and abiotic stress condition. 

 Alginic acid combine with ions in soil to form high molecular weight complex that absorb moisture, swell, 

retain soil moisture and improve crump formation resulting in better aeration and capillary activity of soil pores, 

which in return stimulates the growth of plant root system and microbial activity. 

 

Role of seaweed liquid fertilizer (SLF) on growth and yield of crops 

 The macro, micronutrients, auxins, cytokinins and other growth promoting substances: enhance the cell size 

and cell division.  

 Auxins: Root development and Cytokinins: shoot generation, while micronutrients improve soil health. 

 Increased root proliferation and establishment: Mine more nutrients even from distant places and deeper soil 

horizons in balanced proportion.  

 Cytokinins: Nutrient partitioning, reduces flower drop, transport of assimilates, enhanced the yield.  

 Betaines act as anti-stressors in both biotic and abiotic stress condition. 

 Alginic acid combine with ions in soil to form high molecular weight complex that absorb moisture, swell, 

retain soil moisture and improve crump formation resulting in better aeration and capillary activity of soil pores, 

which in return stimulates the growth of plant root system and microbial activity. 

 

Commercially available Seaweed Liquid Fertilizers 

Seaweed  Liquid  Fertilizer  Dosage Price  (Rs) 

 Organic  SLF  (250 ml) 2-3 ml/lt of water 245 

 Algaetech  (500 ml) 3-5 ml/lt of water 380 

 SW-10-G  (1000 ml) 2-3 ml/lt of water 650 

 Poshak  (500 ml) 2-3 ml/lt of water 400 

 Seagold  (100 gm) 5 gm/lt of water 199 
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Effects of Seaweed Extract on Crops from their Cellular Targets 

Functions Seaweed Extracts 

 Cellular mechanism (i.e. interaction with 

cellular components and processes)  

 Stimulate expression of genes encoding 

 Transportation of micronutrients  

 Physiological function (i.e. action on whole-

plant processes)  

 Increases tissue concentrations 

 Increases root to shoot ratio  

 Increases the stomatal efficiency 

 Agricultural/horticultural function  (i.e. output 

traits relevant for crop performance) 

 Improved mineral composition of     plant tissues  

 Improve the nutrient uptake 

 Economic and environmental  benefits (i.e. 

changes in yield, products quality, ecosystem 

services)  

 Higher crop yield, enhanced nutritional value 

‘biofortification’ of  plant tissues (increased contents in 

S, Fe, Zn, Mg, Cu)  

 

CONCLUSION 

Seaweeds are the important marine resources available at negligible cost and rich in diverse bioactive 

compounds like lipids, proteins, carbohydrates, amino acids, phytohormones, osmoprotectants, mineral nutrients 

and antimicrobial compounds. They are key component in food, feed, and medicine since ancient times. Recent 

trend of organic farming has exploited the possible application of seaweed as organic/bio-fertilizer in agriculture. 

Many studies have demonstrated the benefits of seaweed in enhancing the plant growth and productivity. Added 

to this they are known to be a promising soil conditioner, protect the plants under abiotic and biotic stress and 

increase plant resistance against pest and diseases. Seaweed, a natural source of nutrients is of great importance 

to substitute the chemical fertilizers. 

 

Fresh seaweed 

The supernatant was centrifuged and 

dried on an oven at 60°C for 48 hours 

Autoclaved at 121°C, 20 lbs for 60 

minutes 

Washed thoroughly to 

remove all epiphytes and 

sand 

The 100 % seaweed extract was 

collected using distilled water 

Filtered through cheese cloth Shade dried for five days 

Hand crushed or ground 

with  mixer-grinder 

Coarse powder was collected and mixed 

with distilled water in ratio of 1:20 

Coarse powder was 

collected 

Flow Chart for Preparation of Seaweed Extract
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