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Abstract 

Seaweed extract has been used worldwide to increase plant growth and yield. The effect of seaweed liquid fertilizer obtained from Ulva 
sp. on the growth and biochemical constituents of Vigna radiata were studied. The seaweed liquid fertilizer was prepared by the steaming method. 
The seaweed powder was autoclaved at 121˚C, 20 lbs for 60 minutes. The pre-sterilized Vigna radiata seeds were immersed in seaweed liquid 
fertilizer for seed germination and the seeds were shown in the red soil. Different concentrations of SLF (2%, 4%, 6%, 8% and 10% w/v) were 
sprayed at every week and the control was maintained without SLF. Every five days fresh and dry weight, shoot and root length and pigment 
investigation such as chlorophyll - a and b, total chlorophyll and carotenoids have been examined from the Vigna radiata. The soil 
physicochemical (pH, temperature and NPK) characteristics were analyzed in the initial and final day of the study. Amendment of Seaweed Liquid 
Fertilizer to improves the soil health by enhancing the micro and macronutrient quantity, quality and microbial activity. The research work 
carried out so far confirmed the beneficial role of Seaweed Liquid Fertilizer in the field of agriculture. 
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1. Introduction 

Over 200 species of seaweeds have been found around there. In coastal waters they grow almost like grass in large regions, 

stretching out more than many kilometres. The use of marine macroalgae as enricher in crop production has a long ritual in 

shoreline areas all over the world. There are many plant growth hormones, regulators and promoters accessible to enrich harvest 

features. Use of various inorganic fertilizers, pesticides, bug sprays has harmed the soil ecosystem widely. This kind of practice 

makes the soil environment unsuitable for crop development in the future.[1]  

The utilization of algal biomass as manure for the improvement of soil quality for agricultural crop production has been 

intensively studied in recent existences.[2] With the current innovation and broadly accessible ocean territories, requiring little to no 

terrestrial land, freshwater or fertilizers, Ulva production is set to extend quickly and economically to the scale of agriculture.[3] 

The suitability of U. lactuca as biofertilizer or biostimulant has not yet been examined adequately and there are no examinations on 

the impacts of sulfuric acid on U. lactuca to produce seaweed extract.[4]  

The use of macroalgae biomass allows to benefit from several advantages including high biomass production and high 

photosynthetic efficiency compared to terrestrial crops; [5]easy cultivation since it doesn't require agricultural additives such as 

fertilizer and pesticides;[6] low cost of collection without environmental damage;[7] no need of arable land and freshwater 

resources[8]. Recent research suggests that application of seaweed extract as a seed treatment and foliar spray helps significant 

growth of plants.  

Foliar application is spraying nutrients to leaves and stems where the plants absorb them.[9] Foliar applications of liquid 

fertilizer supply the plant with nutrients more promptly than approaches relating endorsement by root due to seed/root treatment. 

The extracts (SLF) from Enteromorpha intestinalis indicated the extreme movement in terms of rise in seed sprouting, length of the 

primary root and shoot system and also increased chlorophyll content.[10] This research work was aimed to the investigation of the 

effect of seaweed liquid fertilizer obtained from Ulva sp. on physiological growth and pigment content of V. radiata and improve 

the soil quality; reducing the use of chemical fertilizer. 

 

2. Materials and Methods 

2.1 Study area 

The southeast seaside locale from Cuddalore to Kanyakumari, Tamil Nadu, India was overviewed for a time of a half year. 

The Ulva sp. like U. lactuca, U. intestinalis and U. fasiciata were copiously found amid pre-storm and post-rainstorm at Manapadu, 

Koothankuzhi, Idinthakarai, Kanyakumari, Kadiyapattinam, Muttom, Colachel and Kurumbanai. Amid the study, U. lactuca was 

copious in Manapad, U. fasiciata and U. intestinalis were plenteous in Colachel and Muttom coastal regions. Study area location 

was representing as Fig. 1. 
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Fig. 1 Study area of Colachel, Manapad and Muttom coastal regions. 

2.2 Methodology  

 The crop selected for the present study was green gram (Vigna radiata) belonging to the family Leguminoseae were 

procured from agricultural office Tiruchirappalli, Tamil Nadu. Healthy seeds free from visible infection, with uniform size, color 

and weight were segregated and seeds were stored in metal tin container followed by [11]. Seaweed powder 50 g was taken filled 

with 500 ml of sterilized distilled water and autoclaved for one hour. The sample was extracted through a muslin cloth; the filtrate 

was stored at 4˚C for further study. The SLF was prepared at various concentrations (2%, 4%, 6%, 8% and 10%) for the plant 

growth according to [12]. Germination test was followed by [13]. After germination, the selected seeds were shown into the red soil. 

Every five days, SLF was applied as a foliar spray (2%, 4%, 6%, 8% and 10%) and one set was maintained as a control without 

SLF. 

2.3 Morphological Parameters 

 Plants were uprooted at every five days interval, after showing for the study of vegetative and reproductive parameters 

respectively. Various vegetative traits such as root and shoot length and plants fresh and dry weight were recorded in mg/g[12]. The 

pigments content was according to Arnon method[14]. Pigment concentration was calculated using the Arnon, (1949) formula. The 

physicochemical parameter of NPK was analyzed[12]. Total nitrogen was determined by peroxymonosulphuric acid digestion, using 

a spectrophotometer. Phosphorus content was determined by a mixture of hydrochloric acid, nitric acid and per chloric acid at a 

ratio of 10:5:1 at 300˚C using digital flame photometer. Potassium content was determined by ammonium molybdate, H2SO4 and 

disodium hydrogen phosphate method. 

 

3. Results and Discussion 

 The percentage of seed germination of V. radiata was varied from 90% to 99.5%. The highest germination percentage of 

99.5% was observed at 10% concentration of SLF in V. radiata. The lowest germination percentage 90% was recorded from control 

soaked with water. The germination percentage was increased up to 10% concentration and after that declined. The value was 

expressed in percentage. The effect of different concentrations of SLF (2%, 4%, 6%, 8% and 10%) of seaweed (Ulva sp.) treated on 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 346



the growth of V. radiata was studied. The parameters such as seed germination shoot and root length, fresh and dry weight was 

recorded.  

In agriculture, the applications of seaweeds are so many such as soil conditioners, fertilizers and green manure, due to the 

presence of high amount of potassium salts, micronutrients and growth substances[15]. Growth promoting effect was observed 

using seaweed liquid fertilizer of Enteromorpha intestinalis on the sesame crop plant. The seeds were drenched with minor 

concentrations of equally the seaweed extracts and water. The SLF indicated higher rates of sprouting, whereas the higher 

concentrations of the extracts suppressed the germination. The lowest concentration (10%) of aqueous extract promoted the seedling 

growth, fresh and dry weight in V. catajung.  

 The selected concentrations were used to discover the outcome on the development of Vigna radiata. Every five days, SLF 

was applied as a foliar spray. Simultaneously one set was maintained as a control. Growth parameters including shoot length were 

analyzed on every 5th day. The highest shoot length (23.1 ± 18.23) cm/seedlings occurred at 10% SLF concentration when compared 

to the other levels and control. The lowest value of shoot length (14.21 ± 2.14) was recorded at control. The results were graphically 

represented in Fig. 2a.  

 The root length of Vigna radiata has been highest (14.09 ± 13.52) cm/seedlings were observed at 10% SLF concentration. 

The lowest value of root length (7.51 ± 1.64) was recorded at control. The results were graphically represented in Fig. 2b.  
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Fig. 2 Physiological growth parameters on shoot, root length, fresh and dry weight 

 

 

 

 
 

Fig. 2a 
 

Fig. 2b 

  

Fig. 2c 
 

Fig. 2d 
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 The fresh weight of Vigna radiata ranged from (0.18 ± 0.01 to 0.85 ± 0.98) mg/g fresh weight. Seedlings and the 

highest values (0.85 ± 0.098) observed at 10% SLF concentration than the control and other concentrations. The lowest 

values (0.18 ± 0.01) obtained at control and 2% concentration. The results were graphically showed in Fig. 2c. 

 The dry weight of Vigna radiata ranged from (0.02 ± 0.091 to 0.43 ± 0.498) mg/g fresh weight. Seedlings and the 

highest values (0.49 ± 0.43) observed at 10% SLF concentration than the control and other concentrations. The lowest 

values (0.02 ± 0.091) obtained at control and 2% concentration. The results were graphically evaluated in Fig. 2d. The 

growth rate was gradually increased up to 10% concentration and thereafter it showed a decreasing trend [10]. 

 The chlorophyll- a were analyzed on every 5th day. The maximum values were attained (39.1 ± 35.4) mg/g at 10% 

concentration of SLF and the lowest values (21.35 ± 0.026) mg/g was recorded at control. The results were recorded at Fig. 

3a. The chlorophyll- b was maximum values was observed at (14.1 ± 12.35) mg/g fresh weight at 10% concentration of 

SLF and the lowest values (1.10±0.08) mg/g was recorded at control. The results were graphically showed in Fig. 3b. The 

total chlorophyll content ranged between (49.81 ± 45.86 to 1.10 ± 0.08) mg/g fresh weight and the highest value was 

examined (49.81 ± 45.86) mg/g in 10% of SLF concentration than the other concentrations and control. The lowest values 

were recorded at (1.10 ± 0.08) mg/g control and 2% SLF concentration. The results were graphically represented in Fig. 3c. 

 The selected concentrations of SLF (2%, 4%, 6%, 8% and 10%) were used to study the effect of the growth on 

Vigna radiata. Every 5th day, SLF was applied as a foliar spray and one set was maintained as a control. The maximum 

values of carotenoid content were observed in (2.01 ± 1.75) mg/g 10% SLF concentration. The minimum values were 

occurred in (0.32 ± 0.016) control and 2% concentration. The results were graphically showed in Fig. 3d. 

 In the experimental setup, the plant pigment gradually increased up to 10% and after that decreasing tendency 

when compared to the other concentrations and control. The similar study was carried out by [16]. 
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Fig. 3 Pigment content of chlorophylls and carotenoids from Vigna radiata 
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Fig. 3c Fig. 3d 
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 Based on the NPK analysis, Ulva sp. wet sample has obtained the phosphorus content (2.5 ± 2.68) mg/g showed 

highest nutrient content than the dry sample following by V. radiata has showed (3.46 ± 3.27) mg/g the maximum nutrient 

content when compared to the control. The SLF was when applied to the soil or when applied to the plants; the plant 

growth hormones were induced. The results were graphically showed in Fig. 4. In SLF concentration got more phosphorus 

content in Ulva sp. 

 

Fig. 4 NPK analysis of Ulva sp. and V. radiata 

 Plants treated with different seaweed extracts exhibited a wide range of responses that have been well documented 

in many reviews. In particular, seaweed extract concentrations were found to be effective in Brassica nigra [17], 

Abelmoschus esculentus [18], Lycopersicon esculentum[19], Vigna radiata [20,21], Vigna mungo [22], Solanum 

lycopersicum [23]. 

The effect of seaweed liquid fertilizer (SLF) prepared from S. wightii on biochemical constituents of V. radiata 

was studied by[12] were the lowest (10%) concentration increased the pigment content, protein, amino acid, total sugar 

content, catalase, peroxidase and polyphenol oxidase activities. The results are following the reports of Nedumaran and 

Perumal[24], indicating the relation of plant hormones contained in seaweeds with the germination energy of plant seeds 

subjected to their action. Bai et al.[25] stated that as an effect of the foliar application of extracts from seaweeds on field 

crops obtained shoots longer by 35% and roots longer by 22%, in comparison with the control. The SLF treatment likewise 

improved the total chlorophyll and carotenoid content of mutually the test plants at minimum concentration (10%).  

The study where lower doses of seaweed extract strongly induced growth in chlorophyll (even by 10%) as 

compared with the control, and high doses decreased chlorophyll content, were conducted by[16]. The increased seedling 

growth may be due to the presence of phenylacetic acid (PAA) and other closely related compounds (P-CH-PAA) in the 

SLF[26] as well as the presence of some growth promoting substances. The seaweed extract applied as foliar spray 

enhanced the leaf chlorophyll level in plants. The increased growth parameters at a lower concentration may be due to the 

presence of higher levels of N, P, K in the seaweed extract of Caulerpa scalpelliformis[27].  
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4. Conclusions 

The recent challenge in sustainable food production is owing to the growing occurrence of biotic and abiotic 

pressure as due to climate change, which may lead to decrease of agricultural productivity in worldwide. Beneath this 

condition SLF can work as a virtuous enhancer for sustainability in agricultural production coupled with maintenance of 

soil health. 

Acknowledgements 

The Authors are grateful to Department of Biotechnology under Rapid Grant Young Investigators (DBT - RGYI) - 

No.BT/PR9050/GBD/27/502/2013, Government of India, New Delhi for financial assistance to carry out this work.  

 

References 

 

[1] V. Uthirapandi, S. Suriya, P. Boomibalagan, S. Eswaran, S.S. Ramya, N. Vijayanand, D. Kathiresan, Bio-fertilizer 

potential of seaweed liquid extracts of marine macro algae on growth and biochemical parameters of Ocimum 

sanctum, Journal of Pharmacognosy and Phytochemistry. 7 (2018) 3528–3532. 

[2] A.J. Cole, D.A. Roberts, A.L. Garside, R. de Nys, N.A. Paul, Seaweed compost for agricultural crop production, 

Journal of Applied Phycology. 28 (2016) 629–642. 

[3] R. Radulovich, A. Neori, D. Valderrama, C.R.K. Reddy, H. Cronin, J. Forster, Farming of seaweeds, in: Seaweed 

Sustainability, Elsevier, 2015: pp. 27–59. 

[4] L.G. Castellanos-Barriga, F. Santacruz-Ruvalcaba, G. Hernández-Carmona, E. Ramírez-Briones, R.M. Hernández-

Herrera, Effect of seaweed liquid extracts from Ulva lactuca on seedling growth of mung bean (Vigna radiata), 

Journal of Applied Phycology. 29 (2017) 2479–2488. 

[5] R.R. Mir, M. Reynolds, F. Pinto, M.A. Khan, M.A. Bhat, High-throughput Phenotyping for Crop Improvement in 

The Genomics Era, Plant Science. (2019). 

[6] A. Mhatre, S. Gore, A. Mhatre, N. Trivedi, M. Sharma, R. Pandit, A. Anil, A. Lali, Effect of multiple product 

extractions on bio-methane potential of marine macrophytic green alga Ulva lactuca, Renewable Energy. 132 

(2019) 742–751. 

[7] A. Siller-Sánchez, H.A. Ruiz, C.N. Aguilar, R.M. Rodríguez-Jasso, Biorefinery Approach for Red Seaweeds 

Biomass as Source for Enzymes Production: Food and Biofuels Industry, in: Green Bio-Processes, Springer, 2019: 

pp. 413–446. 

[8] J. McEniry, E. Allen, J.D. Murphy, P. O’kiely, Grass for biogas production: the impact of silage fermentation 

characteristics on methane yield in two contrasting biomethane potential test systems, Renewable Energy. 63 

(2014) 524–530. 

[9] S.K. Sethi, S.P. Adhikary, Effect of Seaweed liquid fertilizer (SLF) on vegetative growth and yield of black gram, 

brinjal and tomato, Seaweed Res. Utiln. 30 (2008) 2007. 

[10] K. Gandhiyappan, P. Perumal, Growth promoting effect of seaweed liquid fertilizer (Enteromorpha intestinalis) on 

the sesame crop plant, Seaweed Resource Util. 23 (2001) 23–25. 

[11] K. Rama Rao, Preparation of liquid seaweed fertilizer from Sargassum, in: Seaweed Research and Utilization 

Association Workshop on Algal Products and Seminar on Phaeophyceae in India, Madras, India, 1990: pp. 4–7. 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 352



[12] S.S. Ramya, N. Vijayanand, S. Rathinavel, Foliar application of liquid biofertilizer of brown alga Stoechospermum 

marginatum on growth, biochemical and yield of Solanum melongena, International Journal of Recycling of 

Organic Waste in Agriculture. 4 (2015) 167–173. 

[13] M.U. Rao, Seaweed resources of India, (1967). 

[14] D.I. Arnon, Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris, Plant Physiology. 24 

(1949) 1. 

[15] M. Anantharaj, V. Venkatesalu, Studies on the effect of seaweed extracts on Dolichos biflorus, Seaweed Res. Utiln. 

24 (2002) 129–137. 

[16] N. Jothinayagi, C. Anbazhagan, Effect of seaweed liquid fertilizer of Sargassum wightii on the growth and 

biochemical characteristics of Abelmoschus esculentus (L.) Medikus, Recent Research in Science and Technology. 

1 (2009). 

[17] C. Kalidass, S. Jayarani, M. Glory, Effect of Seaweed Liquid Fertilizer on Growth and Biochemical Constituents of 

Brassica nigra Linn., International Journal of Agriculture Environment & Biotechnology. 3 (2010) 307–311. 

[18] K. Sasikumar, T. Govindan, C. Anuradha, Effect of seaweed liquid fertilizer of Dictyota dichotoma on growth and 

yield of Abelmoschus esculentus (L), Eur J Exp Biol. 1 (2011) 223–227. 

[19] S.T. Zodape, A. Gupta, S.C. Bhandari, U.S. Rawat, D.R. Chaudhary, K. Eswaran, J. Chikara, Foliar application of 

seaweed sap as biostimulant for enhancement of yieldand quality of tomato (Lycopersicon esculentum Mill.), 

Journal of Scientific and Industrial Research. 70 (2011) 215–219. 

[20] C. Parthiban, C. Saranya, A. Hemalatha, B. Kavitha, P. Anantharaman, Effect of seaweed liquid fertilizer of 

Spatoglossum asperum on the growth and pigment content of Vigna radiata, Int J Recent Sc. Res. 4 (2013) 1418–

1421. 

[21] N.R. Bai, R.M. Christi, T.C. Kala, Growth and yield characteristics of Dolichos biflorus Linn. as influenced by 

seaweed liquid fertilizer, Plant Arch. 13 (2013) 163–166. 

[22] C. Kalaivanan, M. Chandrasekaran, V. Venkatesalu, Effect of seaweed liquid extract of Caulerpa scalpelliformis 

on growth and biochemical constituents of black gram (Vigna mungo (L.) Hepper), Phykos. 42 (2012) 46–53. 

[23] R.M. Hernández-Herrera, F. Santacruz-Ruvalcaba, M.A. Ruiz-López, J. Norrie, G. Hernández-Carmona, Effect of 

liquid seaweed extracts on growth of tomato seedlings (Solanum lycopersicum L.), Journal of Applied Phycology. 

26 (2014) 619–628. 

[24] T. Nedumaran, P. Perumal, Effect of seaweed liquid fertilizer on the germination and growth of seedling of 

mangrove-Rhizophora mucronata Boir, Journal of Phytology. (2009). 

[25] N.R. Bai, N.R.L. Banu, J.W. Prakash, S.J. Goldi, Effect of Sargassum wightii extract (SLF) on the growth and yield 

of Phaseolus aureus L., Plant Archives. 7 (2007) 621–624. 

[26] M.T. Shah, S.T. Zodape, D.R. Chaudhary, K. Eswaran, J. Chikara, Seaweed sap as an alternative liquid fertilizer 

for yield and quality improvement of wheat, Journal of Plant Nutrition. 36 (2013) 192–200. 

[27] G. Kumar, D. Sahoo, Effect of seaweed liquid extract on growth and yield of Triticum aestivum var. Pusa Gold, 

Journal of Applied Phycology. 23 (2011) 251–255. 

 

  

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 353


