
 

Effect of seaweed extracts on growth, yield parameters in Chickpea (Cicer 

arietinum.L) 

ABSTRACT 

This field experiment entitled “Effect of seaweed extracts on growth, yield  parametersyield parameters 

in Chickpea (Cicer arietinum.L)” was conducted during rabi at Field Experimentation Centre of the Department of Genetics 

and Plant Breeding, Sam Higginbottom University of Agriculture, Technology & Sciences, Prayagraj, Uttar Pradesh, India 

during 2019 & 2020. The experiment was consisted of 2 varieties and 14 treatments comprising of seaweed extracts (i.e., 

Ascophyllum nodosum ,nodosum, red and brown algae) which was laid in RBD (Randomized Block Design) with kabuli & 

desi chick pea, 14 treatments, 03 replications. 

The results shows that among all the treatments, the genotypes kabuli & desi chickpea treated with 2.0% 

Ascophyllum nodosum for 6 hours recorded the maximum value in growth parameters such as percent field germination 

after four (10.74 & 10.74), seven (49.26 & 47.41), and ten (77.41 & 70.74) DAS, Days to 50% flowering (88.67 & 86.00), 

days to maturity (154.00 & 156.33), number of branches 25 (17.93 & 16.60) and 50 DAS (36.70 & 33.57) and height at 25 

(4.47 & 3.93) and 50 (7.27 & 7.00) DAS.  

Similar results were also recorded in different yield parameters in both kabuli & desi chickpea 

genotypes such as number of pods plant (61.52 & 60.24), number of pods per plot (1025.67 & 922.00), number of seeds per 

plant (102.5 & 100.4), number of pods per plant (14.25 & 1525), seed yield per plant (28.30 & 25.35), seed yield per plot 

(358.44 & 328.86), biological yield (3187.42 & 3061.24), economical yield (1341.67 & 1231.33), and harvest index showing 

most superior values when treated with treatment 2.0% Ascophyllum nodosum for 6 hours.  

Remaining treatments i.e, treatment with 0.5% Ascophyllum nodosum solution, 1.0% Ascophyllum 

nodosum solution, 0.5% red and brown algae solution, 1.0% red and brown algae solution, 2.0% red and brown algae 

solution for 6 hours recorded the second most effective treatments observed significantly superior than untreated checks. 
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Introduction 

Chickpea (Cicer arietinum L.) belongs to Fabaceae family. It is self pollinated and true diploid (2n=2x=16) in 

nature. In the world, chickpea stands third most important legume. In the world, India is one among the pulse 

producing countries. 62-67 percent of total production in globe was contributed by India. Among the countries 

in world, though India is one of the largest country in pulse production, to meet annual domestic consumption, 

2-3 million tons of pulses are  importedare imported annually. The current per capita availability of pulses as  

80as 80 g m/day, recommended by FAO is very low that can’t meet the per capita requirement. Chickpea 

contains low cholesterol, sodium, fat and high fibre contents. Chickpea also a rich sourse of protein and 

minerals.  100g of boiled chickpea contains energy- 164 calories, fat– 2.6 g (in which only 0.27g fat is 

saturated), dietary fibre–7.9g, protein–8.9g and dietary calcium–49 to 53mg/100g. Chickpea used in both human 

and animal consumption. Seaweeds are marine algae, that are macroscopic and found attached at the bottom of 

shallow coastal waters. Marine algae that grows upto 180 meters depth in intertidal, deep and shallow waters 

and also grows on solid substrates like rocks, pebbles and dead corals in back waters. The extracts of seaweed 

has beneficial effects on germination of seeds and on growth of the plant (Bhosle et al., (1975; ), Kumar et al., 
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(1994). Verklejj (1992) reported that, on application of liquid seaweed fertilizer to soil enhances the water 

retention capacity. Extracts of seaweed enhance antioxidant properties (Verkleij, 1992), contains amino acids, 

vitamins, cytokinins, auxins, major & minor nutrients and aAbscisic acid, that acts as growth promoting 

substances that promotes growth, yield and develops tolerance against environmental stress in plants (Zhang et 

al., 2003), increase soil nutrient uptake (Turan and Kose, 2004). From marine algae, bioactive substances are 

extracted, used in agricultural and horticultural crops and many beneficial effects on yield and quality 

enhancement can be achieved. Now-a-days, in  manyin many crops including pulses, cereals and vegetable 

crops, using liquid seaweed extracts as foliar sprays has gained importance. Than chemical fertilizers, seaweed 

extracts are free from toxins, biodegradable, pollution free and safe to human, animals and birds (Dhargalkar 

and Pereira, 2005). 

MATERIALS AND METHODS: 

This  Research work was carried out at experimental field during rabi season 2019-2020. 

Department of Genetics and plant breeding, Naini Agriculture Institute, Sam Higginbottom University of 

Agriculture, Technology and Sciences, Prayagraj (U.P). The experiment was consisted of 2 varieties and 14 

treatments comprising of seaweed extracts (i.e., Ascophyllum nodosum , red and brown algae).  

Preparation of Sea Weed Extract Solution: For preparing Sea weed extract solution, measure 5ml, 10ml, 

20ml Sea weed extracts in a beaker and add 1000 ml. distilled water by constant stirring. The  finalThe final 

volume constitute made up to one litre, and then it becaome 0.5%, 1.0%, 2.0% stock solution of Sea weed 

extracts.  

The treatments were represented as T0- Desi Chickpea Control (Untreated), T1- Desi seeds treated with 0.5% 

Ascophyllum nodosum solution @ 6 hours, T2-Desi seeds treated with 1.0% Ascophyllum nodosum solution @ 6 

hours, T3-Desi seeds treated with 2.0% Ascophyllum nodosum solution @ 6 hours, T4-Desi seeds treated with 

0.5% red and brown algae solution @ 6 hours, T5-Desi seeds treated with 1.0% red and brown algae solution @ 

6 hours, T6-Desi seeds treated with 2.0% red and brown algae solution @ 6 hours, T7-Kabuli Chickpea Control 

(Untreated), T8-kabuli seeds treated with 0.5% Ascophyllum nodosum solution @ 6 hours, T9-kabuli seeds 

treated with 1.0% Ascophyllum nodosum solution @ 6 hours, T10-kabuli seeds treated with 2.0% Ascophyllum 

nodosum solution @ 6 hours,T11-kabuli seeds treated with 0.5% red and brown algae solution @ 6 hours, T12-

kabuli seeds treated with 1.0% red and brown algae solution @ 6 hours, T13-kabuli seeds treated with 2.0% red 

and brown algae solution @ 6 hours. 

The data recorded during the course of the investigation will be subjected to Statistical 

Analysis by 1 X 1 RBD, as per the method “Analysis of Variance (ANOVA) technique”. Experiment will be 

laid out in RBD and the treatments will be replicated three times. The significant and non-significant effect was 

judged with the help of “F” (variance ratio) table. The significant difference between the means was tested 

against the critical difference of 5% level. For testing the hypothesis, ANOVA table was used. 
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Highest field germination percentage after four, seven and ten days of treatment application in 

kabuli genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) with 10.74, 49.26 & 

77.41 percent and was found statistically at par with treatment T9 (1.0% Ascophyllum nodosum solution) with 

10.37, 44.44 & 72.22 percent and T8 (2.0% red and brown algae solution) with 9.26, 43.33 & 70.00 percent 

respectively. 

The highest days to 50% flowering and days to maturity in kabuli genotype was recorded in 

treatment T10 (2.0% Ascophyllum nodosum solution) i.e., 88.67 & 156.33 days and was found at par with 

treatment T8 (0.5% Ascophyllum nodosum solution) and T9 (1.0% Ascophyllum nodosum solution) with 85.00 

& 151.67 and 84.33 & 149 days respectively whereas in desi chickpea genotypes the application of treatment T2 

(1.0% Ascophyllum nodosum solution) & T3 (2% Ascophyllum nodosum solution) recorded highest days to 50% 

flowering & maturity with 87.00 & 154.00 days. 

The maximum plant height after 25 & 50 days of sowing and treatment application in kabuli 

genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) with 17.93 & 36.70 and was 

found statistically at par with treatment T9 (1.0% Ascophyllum nodosum solution) with 16.87 & 34.73 whereas, 

in desi chickpea genotypes the application of treatment T3 (2% Ascophyllum nodosum solution) recorded 

highest plant height with 16.60 & 33.57 and was found statistically at par with treatment T2 (1% Ascophyllum 

nodosum solution) with 13.87 & 26.60.  

The maximum number of branches after 25 & 50 days of sowing and treatment application in 

kabuli genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) with 4.47 & 7.27 

branches and was found statistically at par with treatment T9 (1.0% Ascophyllum nodosum solution) with 4.07 

& 6.80 branches whereas, in desi chickpea genotypes the application of treatment T3 (2% Ascophyllum 

nodosum solution) recorded highest number of branches with 3.93 & 7.00 branches and was found statistically 

at par with treatment T2 (1.0% Ascophyllum nodosum solution) with 3.27 & 5.60 branches.  

The maximum numbers of pods per plant & pods per plot after sowing and treatment 

application in kabuli genotype was observed in treatment T10 (2.0% Ascophyllum nodosum solution) with 61.55 

pods/ plant & 1025.67 pods/ plot and was found statistically at par with treatment T9 (1.0% Ascophyllum 

nodosum solution) with 56.20 pods/ plant & 860.33 pods/ plant respectively  whereas, in desi chickpea 

genotypes the application of treatment T3 (2% Ascophyllum nodosum solution) recorded highest number of 

pods with 60.24 pods/ plant & 922.00 pods/ plot and was found statistically at par with treatment T2 (1.0% 

Ascophyllum nodosum solution) 57.31 pods/ plant & 901.33 pods/ plot. 

The maximum number of seeds per plant & seeds per plot after sowing and treatment 

application in kabuli genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) with 102.5 

seeds/ plant & 1525 seeds/ plot and was found statistically at par with treatment T8 (0.5% Ascophyllum 

nodosum solution) with 93.07 seeds/ plant & 1393 seeds/ plot whereas, in desi chickpea genotypes the 

application of treatment T3 (2% Ascophyllum nodosum solution) recorded highest number of seeds with 100.4 

seeds/ plant & 1425 seeds/ plot and was found statistically at par with treatment T2 (1.0% Ascophyllum 

nodosum solution) with 84.4 seeds/ plant & 1410 seeds/ plot. 



 

The maximum seed yield per plant and per plot after sowing and treatment application in 

kabuli genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) 28.30 gm/ & 358.44 gm/ 

plot plant and was found statistically at par with treatment T9 (1.0% Ascophyllum nodosum solution) with 26.78 

gm/ & 333.18 gm/ plot plant whereas, in desi chickpea genotypes the application of treatment T3 (2% 

Ascophyllum nodosum solution) recorded highest seed yield per plant & per plot with 25.35 gm/ plant & 328.86 

gm/ plot and was found statistically at par with treatment T2 (1.0% Ascophyllum nodosum solution) 23.82 gm/ 

plant & 319.59 gm/ plot. 

The maximum biological & yield per hector after sowing and treatment application in kabuli 

genotype was recorded in treatment T10 (2.0% Ascophyllum nodosum solution) with 3187.42 & 1341.67 kg/ ha 

and was found statistically at par with treatment T9 (1.0% Ascophyllum nodosum solution) with 3092.49 & 

1252.00 kg/ ha whereas, in desi chickpea genotypes the application of treatment T3 (2% Ascophyllum nodosum 

solution) recorded highest biological yield per hector with 3061.24 & 1231.33 /kg and was found statistically at 

par with treatment T2 (1.0% Ascophyllum nodosum solution) 2987.73 & 1217.00/kg.  

The maximum harvest index after sowing and treatment application in kabuli genotype was 

recorded in treatment T7 (Untreated check) i.e., 44.08 and was followed by treatment T12 (1.0% red and brown 

algae solution) and T13 (2.0% red and brown algae solution) with 42.63 and 42.43 respectively whereas, in desi 

chickpea genotype, the application of treatment T0 (Untreated check) recorded the highest harvest index i.e., 

43.67 and was followed by treatment T1 (0.5% Ascophyllum nodosum solution) and T5 (1.0% red and brown 

algae solution) with 42.39 and 41.94 respectively.

 



 

TABLE 1 : Effect of seaweed extracts on different growth parameters: 

Tr. 

No. 
 Percent Field Emergence Days to 

50% 

flowering 

Days to 

maturity 

Plant height Number of branches 

 
 

4 DAS 7 DAS 10 DAS 
25 DAS 50 DAS 25 DAS 50 DAS 

T0 Desi Chickpea Control (Untreated) 6.30 35.19 50.74 82.67 136.33 7.60 12.97 1.20 1.93 

T1 Desi seeds treated with 0.5% Ascophyllum nodosum solution 9.26 41.48 60.00 86.67 142.33 10.67 23.50 1.67 3.73 

T2 Desi seeds treated with 1.0% Ascophyllum nodosum solution 8.52 42.59 70.37 87.00 147.67 13.87 26.60 3.27 5.60 

T3 Desi seeds treated with 2.0% Ascophyllum nodosum solution 10.74 47.41 70.74 86.00 154.00 16.60 33.57 3.93 7.00 

T4 Desi seeds treated with 0.5% red and brown algae solution 9.26 40.74 61.11 83.00 148.00 10.87 21.60 2.00 4.60 

T5 Desi seeds treated with 1.0% red and brown algae solution 8.89 33.33 65.93 84.67 147.33 10.87 18.87 1.13 3.87 

T6 Desi seeds treated with 2.0% red and brown algae solution 8.15 40.37 55.56 85.33 140.67 11.00 21.80 1.53 4.13 

T7 Kabuli Chickpea Control (Untreated) 7.04 39.63 57.41 81.67 138.00 8.67 17.00 1.00 3.53 

T8 kabuli seeds treated with 0.5% Ascophyllum nodosum solution 9.26 43.33 70.00 85.00 149.00 13.53 27.97 1.87 6.73 

T9 kabuli seeds treated with 1.0% Ascophyllum nodosum solution 10.37 44.44 72.22 84.33 151.67 16.87 34.73 4.07 6.80 

T10 kabuli seeds treated with 2.0% Ascophyllum nodosum solution 10.74 49.26 77.41 88.67 156.33 17.93 36.70 4.47 7.27 

T11 kabuli seeds treated with 0.5% red and brown algae solution 7.78 39.26 63.70 82.33 143.33 11.47 26.20 2.13 4.33 

T12 kabuli seeds treated with 1.0% red and brown algae solution 8.15 44.07 65.19 83.67 147.33 13.40 24.67 1.53 4.13 

T13 kabuli seeds treated with 2.0% red and brown algae solution 9.63 44.81 61.11 85.33 141.00 12.73 25.33 2.13 3.80 

 SE(m) ± 0.69 2.29 4.36 - 3.71 0.84 1.90 0.20 0.40 

 CD at 5% 2.01 6.67 12.66 - 10.78 2.45 5.51 0.57 1.17 

 CV % 13.52 9.50 11.71 - 4.40 11.60 13.08 14.95 14.52 
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TABLE 2 : Effect of seaweed extracts on different yield parameters: 

Tr. No. 

 Number 

of pods 

per 

plant
 

Number of 

pods per 

plot
 

Seed yield 

gm  plant
-1 

Seed yield 

gm plot
-1 

Number 

of seeds 

per plant
 

Number 

of seeds 

per plot
 

Biological 

yield  

(Kg ha
-1

) 

Economical 

yield  

(Kg ha
-1

) 

Harvest 

index 

T0 Desi Chickpea Control (Untreated) 41.56 626.67 16.42 272.70 69.3 1044 2313.05 1010.00 43.67 

T1 
Desi seeds treated with 0.5% Ascophyllum nodosum 

solution 
49.68 769.67 22.41 316.35 82.8 1282 2716.33 1151.33 

42.39 

T2 
Desi seeds treated with 1.0% Ascophyllum nodosum 

solution 
57.31 901.33 23.82 319.59 84.4 1410 2987.73 1217.00 

40.73 

T3 
Desi seeds treated with 2.0% Ascophyllum nodosum 

solution 
60.24 922.00 25.35 328.86 100.4 1425 3061.24 1231.33 

40.22 

T4 
Desi seeds treated with 0.5% red and brown algae 

solution 
50.44 767.67 20.84 305.37 84.1 1278 2837.07 1171.67 

41.30 

T5 
Desi seeds treated with 1.0% red and brown algae 

solution 
48.68 768.33 20.58 310.86 81.1 1279 2648.16 1110.67 

41.94 

T6 
Desi seeds treated with 2.0% red and brown algae 

solution 
51.32 784.67 19.89 300.01 85.5 1307 2847.74 1152.00 

40.45 

T7 Kabuli Chickpea Control (Untreated) 44.68 817.67 17.56 291.15 74.5 1167 2446.55 1078.33 44.08 

T8 
kabuli seeds treated with 0.5% Ascophyllum 

nodosum solution 
55.91 976.00 22.54 311.04 82.1 1393 3004.98 1207.00 

40.17 

T9 
kabuli seeds treated with 1.0% Ascophyllum 

nodosum solution 
56.20 860.33 26.78 333.18 93.7 1228 3092.49 1252.00 

40.49 

T10 
kabuli seeds treated with 2.0% Ascophyllum 

nodosum solution 
61.52 1025.67 28.30 358.44 102.5 1525 3187.42 1341.67 

42.09 

T11 
kabuli seeds treated with 0.5% red and brown algae 

solution 
52.28 929.33 21.78 325.89 87.1 1327 2888.33 1183.67 

40.98 

T12 
kabuli seeds treated with 1.0% red and brown algae 

solution 
51.97 955.67 21.06 329.04 86.4 1317 2653.20 1131.00 

42.63 

T13 
kabuli seeds treated with 2.0% red and brown algae 

solution 
54.16 874.00 19.41 328.59 90.3 1248 2896.00 1228.67 

42.43 

 SE(m) ± 3.09 36.49 1.27 12.01 3.51 48..41 101.99 41.71 - 

 CD at 5% 8.99 106.07 3.70 34.9 10.19 140.72 144.23 121.24 - 

 
CV % 10.20 7.39 10.06 6.57 7.06 6.44 6.25 6.14 

- 
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TABLE 3 : Analysis of variance for quantitative characters in chickpea. 

S.No. Characters Mean sum of square 
Replications                 

(df=2) 
Treatments                 

(df=13) 
Error                          

(df=26) 

1. Percent Field Emergence at 4 DAS 46.77 5.22* 37.33 

2. Percent Field Emergence at 7 DAS 918.90 55.65* 15.80 

3. Percent Field Emergence at10DAS 160.54 1673.48* 56.89 

4. Days to maturity 1152.93 104.68* 41.24 

5. Plant height at 25 DAS 12.41 27.65* 55.73 

6. Plant height at 50 DAS 1.20 135.77* 10.78 

7. No. of branches at 25 DAS 2.56 4.06* 0.12 

8. No. of branches at 50 DAS 11.56 7.68* 0.49 

9. No. of pods per plant 277.40 92.74* 28.72 

10. No. of pods per plot 6195.07 34002.33* 3994.43 

11. Seed yield per plot 9.43 33.18* 4.86 

12. No. of seed per plant 995.13 237.25* 36.89 

13. No. of seeds per plot 19016.74 41627.27* 7029.92 

14. Biological yield 61204.50 185800.68* 31204.64 

15. Economical yield 14229.74 19926.65* 5218.15 

* Significant at 5% level of significance. 

  



 

 

     CONCLUSION: 

Among the different seaweed extracts used during the experiment the most superior values are recorded 

from the treatment with 2%.0% Ascophyllum nodosum solution in both kabuli as well as desi chickpea 

genotype. An agronomical parameters such as field germination percentage, days to 50% flowering, days to 

maturity, plant height and number of branches was recorded maximum in treatment with 2.0% 

Ascophyllum nodosum. Similarly, the same treatment with 2.0% Ascophyllum nodosum recorded maximum 

numbers of pods per plant & number pods per plot, number seeds per plant & number seeds per plot and 

yield per plant & yield per plot. Yield parameters such as biological yield per hecthectare or, economical 

yield per hector and harvesting index was recorded was found highest in treatment 2.0% Ascophyllum 

nodosum and was found at par with treatment 1.0% Ascophyllum nodosum followed by treatment 0.5% 

Ascophyllum nodosum. The remaining treatment 2.0% red and brown algae, 1.0% red and brown algae and 

0.5% red brown algae recorded the second best treatment. The maximum growth and yield parameters can 

be archived achieved through the treatment with 2.0% Ascophyllum nodosum solution in both kabuli as 

well as desi chickpea genotype. 

COMPETING INTERESTS DISCLAIMER: 

 

Authors have declared that no competing interests exist. The products used for this research are commonly and 

predominantly use products in our area of research and country. There is absolutely no conflict of interest 

between the authors and producers of the products because we do not intend to use these products as an avenue 

for any litigation but for the advancement of knowledge. Also, the research was not funded by the producing 

company rather it was funded by personal efforts of the authors. 

 

 

 

     REFERENCES: 

Abou El-Yazied A., El-Gizawy A.M., Ragab M.I. and E.S. Hamed (2012) Effect of Seaweed Extract and 

Compost Treatments on Growth, Yield and Quality of Snap Bean, Journal of American Science 

2012;8(6) 

Anisimov M.M. Chaikina E.L. Klykov A.G. and Rasskazov V.A., (2013) Effect of Seaweeds Extracts on the 

Growth of Seedling Roots of Buckwheat (Fagopyrum esculentum Moench) is depended on the 

Season of Algae Collection. Agriculture Science Developments, 2 (8): 67-75. 

 

Comment [sm9]: no need to mention 
point zero  

Comment [sm10]: References should 

present in uniform format. please 

correct the same in manuscript and 

reference section also. 

 
so many references not covered in 
this manuscript. 



 

Anonymous. (2016). 5th National seminar on coarse cereals development, challenges and opportunities in the 

country. Sponsored by Directorate of millets development, Jaipur (India). March 20-21, 2016 

Arthur G.D., Stirk W.A. and Van Staden J. (2003) Effect of seaweed concentrates on the growth and yield of 

three varieties of Capsicum annuum. S. Afr. J. Bot. 69:207-211. 

Basavaraja P.K., Yogendra N.D., Zodape S.T., Ravi Prakash and Ghosh A. (2018) Effect of seaweed sap as 

foliar spray on growth and yield of hybrid maize, Journal of Plant Nutrition, DOI: 

10.1080/01904167.2018.1463381 

Bhosle N.B., Dhargalkar V.K. and Untawale A.G. (1975) Effect of seaweed liquid fertilizer on the yield of 

Zizphus rugosa (Bores), International symposium on MarineAlgae. India Ocean eg., India, 

Abstracts:27. 

Crouch I.J. and Van Staden J. (1994) Commercial seaweed products as biostimulants in horticulture. J. Home 

Consumer Horticul. 1:19-76. 

Dhargalkar V.K. and Pereira N. (2005) Seaweed: promising plant of the millennium. Sci. Cul. 71:60-66. 

Ferreira M.I. and Lourens A.F. (2002) The efficacy of liquid seaweed extract on the yield of Canola plants. S. 

Afr. J. Plant Soil. 19:159-161. 

Gehan A. Elsharkawy, Hanaa S. Hassan and Hassan A.H. Ibrahim (2017) Effect of promoting diastrophic 

bacteria and seaweed extract formula on growth yield and quality of pea (Pisum sativum L.) 

plants, Alexandraia science exchange journal vol-40,no .1. 

Haghparast M., Melaki F.S., Sinaki J.M. and Jerei G.H. (2012) Mitigation of drought stress in chickpea through 

application of humic acid and seaweed extract, Crop production in environmental stress, vol.4(8): 

pp. 59-71. 

Hamed E.S. (2012) Effect of seaweed extract and compost treatments on growth, and   quality of snap bean. 

Ph.D. Agric. Sc. Ain Shams University. 

Hanan E.O. and Olfat M.A. Salem (2011) Effect of seaweed extracts as foliar spray on sunflower yield and oil 

content, Egyptian J. of Phycol. Vol.12, (ISSN: 1110-8649) 

Hussain H.I., Naga Kasinadhuni N. and Tony Arioli1 T. (2021) The effect of seaweed extract on tomato plant 

growth, productivity and soil, Journal of Applied Phycology https://doi.org/10.1007/s10811-021-

02387-2 

https://doi.org/10.1007/s10811-021-02387-2
https://doi.org/10.1007/s10811-021-02387-2


 

Iswarya S., Latha K.R. and Srinivasan K. (2019) Evaluation of seaweed extract on growth determinants, yield 

and biochemical parameters of greengram (Vigna radiata), Journal of Pharmacognosy and 

Phytochemistry vol.8(3): 1861-1864. 

Kalaivanan C. and Venkatesalu V. (2012) Utilization of seaweed Sargassum myriocystum extracts as a 

stimulant of seedlings of Vigna mungo (L.) Hepper, Spanish Journal of Agricultural Research vol. 

10(2), 466-470 ISSN: 1695-971-X 

Kalaiyany V., Sutharsan S. and Sikrishnah S. (2019) Effect of natural and commercially available seaweed 

liquid extracts on growth and yield of vigna ungiculata L. Asian journal of biological sciences.  

Karthikeyan K. and Shanmugam M. (2015) Yield and oil content of peanut (var. TMV-7) and sunflower (var. 

Co-2) applied with bio-stimulant AQUASAP manufactured from seaweed, African Journal of 

Agricultural Research, Vol. 10(25), pp. 2537-2543. 

Kavipriya R., Dhanalakshmi P. K., Jayashree S. and Thangaraju N. (2011) Seaweed extract as a biostimulant 

for legume crop, greengram,  Journal of Ecobiotechnology 2011, 3(8): 16-19 ISSN: 2077-0464 

Kumar, Venkatranaman, Mohan V.R., Murugewari R. and Muthuswami S. (1994). Effect of crude and 

commercial seaweed extract on seed germination and seedling growth in green gram and black 

gram. Seaweed Res. & Utilization, 16:23-28. 

Laura G.C.B., Fernando S.R., Gustavo H.C., Ernesto R.B. and Rosalba M.H.H. (2017) Effect of seaweed liquid 

extracts from Ulva lactuca on seedling growth of mungbean (Vigna radiata), J Appl Phycol DOI 

10.1007/s10811-017-1082-x 

Layek J. & Das A., Idapuganti R.G., Sarkar D., Ghosh A., Zodape S.T., Lal R., Yadav G., Panwar A., Ngachan 

S. and Meena R.W. (2017) Seaweed extract as organic bio-stimulant improves productivity and 

quality of rice in eastern Himalayas, J Appl Phycol DOI 10.1007/s10811-017-1225-0 

Narasimha Rao G. M. and Chatterjee R (2014) Effect of seaweed liquid fertilizer from Gracilaria textorii and 

Hypnea musciformis on seed germination and productivity of some vegetable crops, Universal 

Journal of Plant Science 2(7): 115-120. 

Pittaway J. K., Roberston I. K. and. Madeleine J. B (2008).Chickpea may influence fatty acid and fiber intake in 

an Libitum Diet, leading to small improvements in serum lipid profile and glycemic control. 

Journal of the Academy of Nutrition and Dietetics, 108(6): 1006- 1013 

Pramanick B., Brahmachari K. and Ghosh A. (2013) Effect of seaweed saps on growth and yield improvement 

of greengram, Vol. 8(13), pp. 1180-1186, DOI: 10.5897/AJAR12.1894 

 



 

Rathore S.S., Chaudhary D.R., Boricha G.N., Ghosh A., Bhatt B.P., Zodape S.T. and Patolia J.S. (2009) Effect 

of seaweed extract on the growth, yield and nutrient uptake of soybean (Glycine max) under 

rainfed conditions, South African Journal of Botany 75 (2009) 351–355. 

Rawheya A. Salah El Din,. Elbakry A.A., Ghazi S.M. and Olfat Hamid M.A. (2008) Effect of seaweed extract 

on the growth and yield of faba bean (vicia faba l.), Egyptian J. of Phycol. Vol. 9, ISSN: 1110-

8649 

Russo R.O. and Beryln G.P. (1990) The use of organic biostimulants to help low inputs. J. Sustain. Agric. 1:9-

42. 

Sarhan T.Z. and Ismael S.F. (2014) Effect of Low Temperature and Seaweed Extracts on Flowering and Yield 

of Two Cucumber Cultivars (Cucumis sativus L.), International Journal of Agricultural and Food 

Research ISSN 1929-0969 | Vol. 3 No. 1, pp. 41-54 (2014) 

Sasikala M., Indumathi E., Radhika S. and Sasireka R. (2016) Effect of Seaweed Extract (Sargassum 

tenerrimum) on seed germination and growth of tomato plant (Solanum lycopersicum), 

International Journal of ChemTech Research, Vol.9, No.09 pp 285-293, ISSN: 0974-4290. 

Selvam G.G. and Sivakumar K. (2014) Influence of seaweed extract as an organic fertilizer on the growth and 

yield of Arachis hypogea L. and their elemental composition using SEM– Energy Dispersive 

Spectroscopic analysis, Asian Pacific Journal of Reproduction, vol.3(1): 18-22 

Shahbazi F., Nejad M.S., Salimi A. and Gilani A. (2015) Effect of seaweed on the growth and biochemical 

constituents of wheat, International journal of agriculture and crop science,vol.8(3):pp283-

287:ref.23 

Sivasangari Ramya S., Vijayanand N. and Rathinavel S. (2012) Influence of seaweed liquid fertilizers on 

growth, biochemical and yield parameters of cluster bean plant, J. Green Bioenergy 1 (1): 19 – 32 

Sivasankari S., Venkatesalu V., Anantharaj M. and Chandrasekaran M. (2006) Effect of seaweed extracts on the 

growth and biochemical constituents of Vigna sinensis . Bioresource Technol., 97: 1745–1751. 

Sridhar S. and Rengasamy R. (2011) Influence of Seaweed Liquid Fertilizer on Growth and Biochemical 

Characteristics of Arachis hypogea L. under field trial, Journal of Ecobiotechnology, vol.3(12): 

18-22 ISSN: 2077-0464 

Subbulakshmi S., Saravanan N., Sivaprakash M. and Harisudan C. (2009) Nutrition management for pulses. J. 

Pulses Research, 7 (8) : 48. 

Swaminathan M.S. (1981). Improving pulse production and productivity challenges ahead’s. Pulse Crops 

Newsletter,(2): 25. 

 

 



 

Thirumaran G., Arumugam M., Arumugam R. and Anantharaman P. (2009) Effect of seaweed liquid fertilizer 

on growth and pigment concentration of Abelmoschus esculentus (l) medikus, American-Eurasian 

Journal of Agronomy vol.2 (2): 57-66, ISSN 1995-896X. 

Thirumaran G., Arumugan M., Arumugam R. and Anantharaman P. (2009) Effect of seaweed liquid fertilizer 

on growth and pigment concentration of Abelmoschus esculentus (I) Medikus. Am Eurasian J. 

Agron., 2: 5766. 

Turan M. and Kose C. (2004) Seaweed extracts improve copper uptake of grapevine. Acta. Agric. Scand. B-S P. 

54:213-220. 

Verklejj F.N. (1992). Seaweed extract in agriculture and horticulture: A review. Biol. Agric. & Hort., 8 : 309-

324. 

Zewail, R. M. Y (2014) effect of seaweed extract and amino acids on growth and productivity and some 

biocostituents of common bean (Phaseolus vulgaris L) plants, J. Plant Production, Mansoura 

Univ., Vol. 5 (8): 1441 – 1453. 

 

 

 

 

 

 
 

 


