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ABSTRACT 
In the past decade, several authors reported 
unusual arrivals of Sargassum to the Cuban 
coast; however, there is hardly any 

information about the possible use of this 
biomass in agriculture. For this 
reason, the objective of this work was to 
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determine if the treatment of seeds with an 
aqueous extract of Sargassum is capable of 
promoting the germination of common bean 
cv. CUL 156. For this, an experiment 
was carried out where the seeds, 
once disinfected, were soaked for 30 
minutes in different concentrations of 
an aqueous Sargassum extract (0, 1, 2, 5 
and 10 %) and subsequently placed on 
Petri dishes with sterile distilled water 
and placed in a germination chamber 
at a temperature of 26-28 oC for seven 
days. The germination dynamics were 
followed and after seven days the final 
percentage of germination, the length of 
roots, hypocotyls and epicotyls, shoot 
and total dry weight, as well as the vigor 
index of the seedlings, were evaluated. The 
results showed that the lowest 
concentration used (1 %) was the best, since 
it was not only able to advance germination, 
but also increased the length of the 
roots, the shoot dry weight  and, 
therefore, dry weight of the seedlings; 
which resulted in a significantly higher 
vigor index than the seedlings of the 
control treatment.

Key words: Sargassum spp.; seed 
imbibition; vigor index; Phaseolus vulgaris. 
___________________________________ 

RESUMEN 
En la década pasada, varios autores 
informaron de las arribazones inusuales de 
sargazo a las costas cubanas; sin embargo, 
apenas existe información sobre el posible 
uso de esta biomasa en la agricultura del 
país. Por tal motivo, el objetivo del presente 
trabajo fue determinar si el tratamiento a las 
semillas con un extracto acuoso de sargazo 
es capaz de promover la germinación del 
frijol común cv. CUL 156. Para esto, se  

posteriormente,   colocadas en  placas  Petri

con agua destilada estéril e introducidas 
en una cámara de germinación a una 
temperatura de 26-28 oC por siete días. 
Se siguió la dinámica de germinación y 
a los siete días se evaluó el porcentaje 
final de germinación, la longitud de raíces, 
hipocotilos y epicotilos, masa seca de 
vástagos y total, así como el índice de 
vigor de las plántulas. Los 
resultados demostraron que la 
concentración más baja utilizada (1 %) fue 
la mejor, ya que no sólo fue capaz de 
adelantar la germinación, sino que además 
incrementó la longitud de las raíces, la 
masa seca de los vástagos y por ende, de 
las plántulas; lo que repercutió en un 
índice de vigor significativamente superior 
a las plántulas del tratamiento control.

Palabras clave: Sargassum spp.; 
imbibición; índice de vigor; Phaseolus 
vulgaris.  
_______________________________ 

RESUMO 
Na última década, vários autores relataram 

chegadas incomuns de sargaço à costa 
cubana; Contudo, quase não há informações 
sobre a possível utilização desta biomassa 
na agricultura do país. Por esse motivo, o 
objetivo do presente trabalho foi determinar 
se o tratamento de sementes com extrato 
aquoso de sargaço é capaz de promover a 
germinação de feijoeiro comum cv. CUL 156. 
Para isso foi realizado um experimento onde 
as sementes, uma vez desinfetadas, foram 
imersas, por 30 minutos, em diferentes 
concentrações de extrato aquoso de sargaço 
(0, 1, 2, 5 e 10 %) e posteriormente 
colocadas em Placas de Petri com água 

destilada estéril e colocadas em câmara de 
germinação à temperatura de 26-28 oC por 
sete dias. 

Sargassum extract on common bean seed germination

ejecutó  un  experimento  donde  las  
semillas,  una vez desinfectadas, se 
sumergieron, durante 30 minutos, en 
diferentes concentraciones de un extracto 
acuoso de sargazo  (0, 1,   2,  5   y  10 %),
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A dinâmica de germinação foi 
acompanhada e após sete dias 
foram avaliados a porcentagem 
final de germinação, o 
comprimento de raízes, hipocótilos e 
epicótilos, massa seca da parte aérea e 
total, bem  como o  índice  de vigor  das
plântulas. Os resultados mostraram que a 
menor concentração utilizada (1 %)  foi a 

melhor, pois além de promover a 
germinação, aumentou o comprimento das 
raízes, a massa seca da parte aérea e, 
portanto, das mudas; o que resultou em 
índice de vigor significativamente maior que 
as mudas do tratamento controle. 
Palavras-chave: Sargassum spp.; 
embebição; índice de vigor; Phaseolus 
vulgaris. 

INTRODUCTION 

Seaweed extracts contain different 

bioactive compounds and are therefore 

widely accepted as plant biostimulants and 

commonly used in agriculture (Ali et al., 

2021). The mechanisms of action of algal 

extracts are complex, and understanding 

them requires a multidisciplinary approach 

to elucidate the various interactions that 

exist among the different bioactive 

compounds within each extract (Hernández-

Herrera et al., 2023). 

The application of seaweed extracts 

by soil application or seed coating, either by 

imbibition or soaking, has been widely 

evaluated and both modes of application are 

considered suitable for improving 

germination rates and subsequent seedling 

establishment (Amirkhani et al., 2019). In 

this way, it has been shown that extracts of 

brown algae and especially extracts of 

different species of the genus 

Sargassum stimulate the seed 

germination  of various plant species, 

such as: Solanum lycopersicum (Jumadi 

et al., 2023; Sasikala et al., 2016), 

Oryza sativa (Pérez-Domínguez et al., 

2022), Vigna radiata (Makawita et al., 

2021), Capsicum annum 

(Fatimah et al., 2018), Arachis hypogea 

(Koffi et al., 2018) and Triticum aestivum 

(El-Din, 2015). 

The species Sargassum fluitans and 

Sargassum natans, within the genus 

Sargassum, are recognized as the only two 

holopelagic species, since they spend their 

entire life cycle floating in the sea and 

reproduce asexually by vegetative 

fragmentation (Hu et al., 2016). In recent 

years, large quantities of holopelagic 

sargassum have arrived on the coasts of the 

Caribbean and West Africa (Amador-Castro 

et al., 2021). In Cuba, arrivals have been 

reported on the central-southern coast 

(Moreira & Alfonso, 2013) and on the north-

western coast (Arencibia-Carballo et al., 

2020); However, there is very little 

information about the possible use of this 

biomass in Cuban agriculture. 

The common bean (Phaseolus 

vulgaris L.) is a food product of great 

importance for the world and very traditional 

for the people of Latin America and the 

Caribbean (de Jesús Martínez et al., 2021).  

In recent years, the production and 

yield of this crop have decreased 
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significantly in our country, so the 

consumption needs of the population are not 

met, despite the fact that significant 

quantities are imported annually. Then, it is 

a priority for agriculture to increase its 

production with strategies and technologies 

that are friendly to the environment 

(Escalona et al., 2023), for which the 

implementation of some actions is 

strengthened, such as the promotion of 

genetic improvement of cultivars, seed 

production and a correct crop management, 

with emphasis on achieving adequate 

germination to guarantee the population 

density established in the technical 

instructions (Maqueira-López et al., 2021). 

For all of the above, the fundamental 

objective of the present research was 

to determine if the seed treatment with 

an aqueous extract of Sargassum is 

capable of promoting the seeds 

germination of common bean cv. CUL 

156. 

MATERIALS AND METHODS 

The experiment was carried out in 

the Department of Plant Physiology and 

Biochemistry of the National Institute of 

Agricultural Sciences, located in San José de 

las Lajas, province of Mayabeque. For this 

purpose, bean seeds (Phaseolus vulgaris L.) 

cv. CUL 156, which were disinfected with 1% 

NaClO for 15 minutes and then washed three 

times with sterile distilled water. The product 

used was an sargassum aqueous extract 

(SAE) obtained from fresh material of a 

mixture of Sargassum fluitans and 

Sargassum natans, collected on the coast of 

Guanabo and macerated with tap water for 

three months, whose chemical 

characterization was reported by Gutiérrez 

et al. (2024). 

The seeds, once washed, were 

dipped for 30 minutes in SAE solutions at 

concentrations of 0, 1, 2, 5 and 10 % and 

subsequently placed in sterilized Petri dishes 

(15 seeds per plate and four plates per 

treatment) to which 15 mL of sterile distilled 

water were added. The plates were placed in 

the dark in a growth chamber at 26-28 °C 

for seven days. 

The count of germinated seeds per 

plate was carried out at 24, 48, 72 and 96 

hours after beginning the experiment and 

after seven days (168 hours) the final 

percentage of germination was evaluated 

and at this time, at 25 seedlings per 

treatment, root, hypocotyl and epicotyl 

lengths (cm) and the root, shoot and total 

dry weight (mg) were, also, measured. 

In addition, the seedling vigor index 

(Pérez et al., 2022) and some germination 

indices (González & Orozco, 1996) were 

calculated. 

Seedling vigor index  VI =  % G x DW 

[2] 

Where: G is the final germination percentage 

and DW is the dry weight of the seedlings. 

Velocity coefficient  VC = Ʃni
Ʃ(niti)

x100 

Where: ni is the number of seeds germinated 

on day i and ti is the number of days since 

sowing. 

Mean germination time MGT = Ʃ(niti)        [3]                                                                                                    Ʃni      

Sargassum extract on common bean seed germination

[1] 
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Where: ni is the number of seeds germinated 

on day i and ti is the number of days since 

sowing. 

Germination index   GI = Ʃ(niti)             [4]                                                                                   N      

Where: ni is the number of seeds germinated 

on day i, ti is the number of days since 

sowing and N is the total number of seeds 

sown.      

The experiment was repeated twice 

and all the data obtained were analyzed 

   st  a t i  st i  ca  l l y      by       ca    l  cu  lating the means, 

standard deviations and confidence 

intervals at α=0,05, for which the Excel 

statistical program, Windows 10 Pro was 

used. 

RESULTS AND DISCUSSION 

The dynamics of seed germination, 

during the first 96 hours, are presented in 

Figure 1. As can be seen, the seed dipping in 

the different concentrations of sargassum 

did not modify the dynamics of germination; 

although the lowest concentration used (1 %) 

increased the germination percentage by 16 

and 8 % at 24 and 48 hours, respectively, 

compared to the control treatment. This 

meant that the seeds from this treatment 

were the only ones that achieved 100 % 

germination after 72 hours. 

Seed treatment with 1 % SAE did 

not significantly influence the final 

germination percentage evaluated at 168 

hours; however, it was the only treatment 

that significantly increased and decreased 

the velocity coefficient (VC) and the mean 

germination time (MGT), respectively; which 

is associated with a better distribution of 

germination and an advance in it compared 

to the control treatment (Table 1). It should 

also be noted that the highest 

concentrations of the extract (5 and 10%) 

significantly decreased the final germination 

percentage. The treatments did not 
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influence the germination index (GI), which 

is more related to the germination capacity 

of the seeds. 

Similar results regarding the non-

influence of treatments on the final 

germination percentage have been reported 

by Machado et al. (2018) in beans treated 

with S. vulgare, Pérez-Domínguez et al. 

(2022) by imbibition of rice seeds, for 24 

hours, with an aqueous extract of S. fluitans 

and Mohamed et al. (2023) by soaking seeds 

of Vicia faba and Helianthus annus, prior to 

sowing, with S. polycystum. 

On the other hand, an increase in 

germination has been found when seeds of 

Vigna radiata, Pachyrhizus erosus and Vigna 

mungo were dipped for 24 hours in 

Sargassum spp., Sargassum liebmannii and 

S. myriocystum extracts, respectively 

(Makawita et al., 2021; Nicolás-Álvarez et al., 

2014 and Kalaivanan & Venkatesalu, 2012). 

Similarly, Trigonella foenum-graecum L. 

seed dipping in an extract of S. vulgare for 

12 hours also increased the germination 

percentage (El-Sheekh et al., 2016). 

The use of Sargassum extracts as a 

germination medium, in certain 

concentrations, can also increase (Sasikala 

et al., 2016), inhibit (Hernández-Herrera et 

al., 2023) or have no influence (Salma et al., 

2014) in the final percentage of seed 

germination.   

The inhibition of germination caused 

by the seed treatment, with the highest 

concentrations of the extract (5 and 10 %) 

used in the present research, confirmed 

previous results reported by Kalaivanan and 

Venkatesalu (2012) when treating Vigna 

mungo seeds, for 24 hours, with different 

concentrations of an S. myriocystum extract. 

The acceleration of germination 

evidenced by the decrease in the seed mean 

germination time treated with 1 % SAE, 

which was observed in this investigation, has 

been previously reported by other authors, 

in this species (Salma et al., 2014), in 

Sesamum indicum (Jupri et al., 2021) and in 

Plumbago zeylanica (Kakade et al., 2022), 
when extracts of S. vulgare, S. polycystum 

and S. ilicifolium, respectively, are used as 

germination medium.  
The influence that the seed 

treatment with different concentrations of 

Sargassum extract exerted on some 

indicators of the initial growth of the 

seedlings is presented in Table 2.  The 

treatment with Sargassum significantly 

Sargassum extract on common bean seed germination
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increased the shoot dry weight, regardless 

of concentration; however, only the 1% 

concentration was able to promote root 

length. The treatments did not influence the 

rest of the evaluated indicators.  

The increase in root length 

confirmed what was recently obtained by 

Hamouda et al. (2023), by treating Pisum 

sativum seeds, for two hours, with an 

aqueous extract of Sargassum vulgare. 

On the other hand, several authors 

have reported an increase in the seedling 

length with the use of different Sargassum 

extracts. In this way, the treatment of Vigna 

radiata seeds with a Sargassum sp. extract 

increased the root and shoot lengths of the 

seedlings (Makawita et al., 2021); while the 

use of an aqueous extract of Sargassum 

plagiophyllum, as a germination medium, 

increased the root and shoot lengths of rice 

seedlings (Ramu & Nallamuthu, 2012). The 

addition to the MS medium of an extract of 

Sargassum sp. and S. ilicifolium stimulated 

root and shoot lengths of tomato seedlings 

(Fatimah et al., 2018) and shoot length of 

Plumbago zeylanica seedlings (Kakade et al., 

2022), grown under in vitro conditions. 

However, the addition of S. polycystum to 

the agar medium did not influence the root 

length or the seedling height of bean (Jupri 

et al., 2021). 

The increase observed in the shoot 

dry weight of the seedlings, whose seeds 

were treated with the extract confirmed 

what was previously reported by Koffi et al. 

(2018) when applying different 

concentrations of an extract of S. fluitans to 

the peanut crop.  

The response of this indicator 

influenced the behavior of the seedling dry 

weight, so Figure 2 shows the behavior of 

this variable (Figure 2 A) and their vigor 

index (Figure 2 B). 
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It should be noted that, although all 

the studied concentrations of the extract 

significantly increased the seedling dry 

weight, only the seedlings from the seeds 

that were treated with the two lowest 

concentrations of the extract presented 

values of vigor indexes significantly higher 

than the control treatment. This is because 

the highest concentrations evaluated 

significantly decreased the final germination 

percentage of the seeds as shown in Table 1. 

Several authors have reported the 

increase in the seedling dry weight treated 

with different species of Sargassum, such as, 

for example, in Vigna mungo whose seeds 

were treated with S. myriocystum 

(Kalaivanan & Venkatesalu, 2012); in 

Triticum aestivum treated with S. vulgare 

(El-Din, 2015) and in Vicia faba and 

Helianthus annus treated with aqueous 

extract of S. polycystum (Mohamed et al., 

2023). These last authors also reported that 

the seedling vigor index exhibited increases 

of 24,09 and 22,73 %, respectively. 

Previously, Hernández-Herrera et al. (2014) 

had reported that the use of an aqueous 

extract of Sargassum liebmannii J. Agardh 

0.2 % as a germination medium increased 

the vigor index of tomato seedlings by 52 %. 

The increases in the seed 

germination speed coefficient, the root 

length and the shoot and seedling dry 

weights, which were obtained in this 

research, with the seed treatment with a low 

concentration (1 %) of a aqueous extract of 

Sargassum (Sargassum fluitans and 

Sargassum natans), may be related to its 

chemical composition. In this sense, it is 

known that aqueous extracts of Sargassum 

sp. contain various nutrients and bioactive 

metabolites, including plant growth 

regulators; which may be responsible for 

such effects.  

For example, the presence of plant 

growth-promoting hormones such as auxins, 

gibberellins and cytokinins has been 

reported in the extracts of different 

Sargassum species (Fitriyah et al., 2022; 

Uthirapandi et al., 2018); indole acetic acid 

Sargassum extract on common bean seed germination
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(IAA) being the most common found in all 

Sargassum species (Sunarpi et al., 2021).  

The presence of IAA in the extract of 

S. polycystum was associated with the 

increase in the germination speed of sesame 

seeds, obtained by Jupri et al. (2021), who 

propose that IAA induces the activity of 

catalytic enzymes such as amylases, 

nucleases and proteases, which degrade 

polymers in the endosperm of seeds, 

generating the metabolites necessary to 

initiate germination. Then, this could explain 

the increase in the germination speed 

coefficient and root length found in 

the present research. 

On the other hand, in the Sargassum 

extract used, the presence of metabolites 

such as carbohydrates, proteins and 

pigments was detected, among others 

(Gutiérrez et al., 2024), which could explain, 

in part, the stimulation of seedling growth 

found in this experiment, reflected in the 

increase in the shoot dry weight; 

although the reported concentrations 

are lower than those obtained when 

using other extract preparation methods 

and those found in other species of the 

genus Sargassum by other authors (El-

Sheekh et al., 2016; Sasikala et al., 

2016). . The results of this research revealed 

the potential for using the biomass of 

holopelagic Sargassum species that arrive 

on the coast in Cuban agriculture; therefore, 

currently, the effects on the germination of 

other plant species are confirmed and 

research is being carried out to determine 

the effects that these extracts can exert on 

the growth and yield of some crops of 

economic importance, among which is the 

common bean. 

CONCLUSIONS 

Dipping seeds, for 30 minutes, in a 1 % 

aqueous extract of holopelagic Sargassum 

(Sargassum fluitans and Sargassum natans) 

not only advances germination but also 

stimulates the growth of bean seedlings cv. 

CUL 156. 

ACKNOWLEDGMENTS 

This research is part of the tasks included in 

the Project PS131LH004-00X13 

“Biostimulants based on algae extracts to 

increase the yield and quality of crops of 

economic importance”, of the Sectorial 

Program “Development and sustainable use 

of agricultural and veterinarians bioproducts” 

of the Ministry of Agriculture of Cuba, for 

which we appreciate the financing received 

for its performance. 

BIBLIOGRAPHICAL REFERENCES 

Ali, O., Ramsubhag, A., & Jayaraman, J. 

(2021). Biostimulant properties of 

seaweed extracts in plants: 

Implications towards sustainable 

crop production. Plants, 10(3), 531. 

https://doi.org/10.3390/plants1003

0531 

480 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297

Núñez, Martínez & Reyes

https://doi.org/10.3390/plants10030531
https://doi.org/10.3390/plants10030531


Amador-Castro, F., García-Cayuela, T., Alper, 

H. S., Rodriguez-Martinez, V., & 

Carrillo-Nieves D. (2021). 

Valorization of pelagic Sargassum 

biomass into sustainable 

applications: Current trends and 

challenges. Journal of Environmental 

Management, 283, 112013. 

https://doi.org/10.1016/j.jenvman.

2021.112013  

Amirkhani, M., Mayton, H.S., Netravali, A.N., 

& Taylor, A.G. (2019). A seed 

coating delivery system for bio-

based biostimulants to enhance 

plant growth. Sustainability, 11, 

5304. 

https://doi.org/10.3390/su1119530

4 

Arencibia-Carballo, G., Irañeta Batallán, J.M., 

Morell, J., & Moreira González, A.R. 

(2020). Arribazones de Sargassum 

en la costa norte occidental de Cuba. 

JAINA Costas y Mares ante el 

Cambio Climático, 2(1), 19-30. 

https://doi.org/10.26359/52462.02

20 

de Jesús Martinez, S., Gil Díaz, V. D., Díaz 

Castellanos, M., Rodríguez Valdés, 

G., Poveda Martínez, I., Díaz 

Suarez, L., Cárdenas Morales, M., 

Marrero Pérez, A., Hernández 

Chaviano, I., & Torres García, S. 

(2021). Efecto del bioproducto 

CBQ-AgroG® sobre la respuesta 

morfofisiológica y 

agronómica de frijol común cultivar 

‘CIAP 7247’. Biotecnología Vegetal, 

21(3), 158-167.

https://core.ac.uk/download/56772 

4365.pdf 

El-Din, S. M. M. (2015). Utilization of 

seaweed extracts as bio-fertilizers to 

stimulate the growth of wheat 

seedlings. Egyptian Journal of 

Experimental Biology, 11(1), 31–39. 

https://www.egyseb.net/fulltext/15

-1431728110.pdf?1725373583  

El-Sheekh, M. M., Ismail, M. M. & Hamouda, 

M. M. (2016). Influence of some 

Bbrown seaweed extracts on 

germination and cytological 

responses Diof Trigonella foenum-

graecum L. Biotechnology Indian 

Journal, 12(9), 104. 
https://www.researchgate.net/publi
cation/306091666 

Escalona Cruz, L., Estrada Martínez, A., & 
Álvarez Fonseca, A. (2023). 

Selección participativa de cultivares 

de Phaseolus vulgaris L. en la Finca 

“La Victoria”, municipio Guisa, 

Granma. Avances, 25(1), 80-95.  
https://avances.pinar.cu/index.php

/publicaciones/article/view/738/206
5 

Fatimah, S., Alimon, H. & Daud, N. (2018). 
The effect of seaweed extract 

(Sargassum Sp) used as fertilizer on 

plant growth of Capsicum annum 

(Chilli) and Lycopersicon Esculentum 

(Tomato).  Indonesian Journal of 

Science & Technology, 3(2), 115-
123.  

https://doi.org/10.17509/ijost.v3i2.

           12755 

Fitriyah, F., Aziz, M. A., Wahyuni, S., Fadila, 

H., Luktyansyah, I., Sulastri, S., 

Priyono, P., & Siswanto, S. (2022). 

Sargassum extract on common bean seed germination

481 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297

https://doi.org/10.3390/su11195304
https://doi.org/10.3390/su11195304
https://core.ac.uk/download/567724365.pdf
https://core.ac.uk/download/567724365.pdf
https://avances.pinar.cu/index.php/publicaciones/article/view/738/2065
https://avances.pinar.cu/index.php/publicaciones/article/view/738/2065
https://avances.pinar.cu/index.php/publicaciones/article/view/738/2065
https://doi.org/10.17509/ijost.v3i2.12755
https://doi.org/10.17509/ijost.v3i2.12755


Biostimulant activity of Sargassum 

sp. extracts on early growth of Zea 

mays L. and the phytohormones 

content analysis.  Journal of Tropical 

Biodiversity and Biotechnology, 

07(02), jtbb69178.

https://10.22146/jtbb.69178  

González-Zertuche, L., & Orozco-Segovia, A. 

(1996). Métodos de análisis de datos 

en la germinación de semillas, un 

ejemplo: Manfreda brachystachya. 

Boletin de la Sociedad Botánica de 

México, 58, 15-30. 

https://www.researchgate.net/publi

cation/284666517_Metodos_de_an

alisis_de_datosen_la_germinacion_

de_semillas_un_ejemplo_Manfreda

_brachystachya 

Gutiérrez Almeida, A., Núñez Vázquez, M. de 

la C., Reyes Guerrero, Y., Acosta 

Suárez, Y., &  Hernández Rivera, Y. 

(2024). Caracterización química y 

evaluación de la actividad biológica 

de diferentes extractos de 

Sargassum spp. Avances, 26(3), 

399-417. 

https://avances.pinar.cu/index.php

/publicaciones/article/view/842/214

9 

Hamouda, M. M., Badr, A., Ali, S. S., Adham, 

A. M., Ahmed, H. I. S., & Saad-Allah, 

K. M. (2023). Growth, physiological, 

and molecular responses of three 

phaeophyte extracts on salt-

stressed pea (Pisum sativum L.) 

seedlings. Journal of Genetic 

Engineering and Biotechnology, 21, 

32. 

https://doi.org/10.1186/s43141-

023-00483-z 

Hernández-Herrera, R. M., Santacruz-

Ruvalcaba, F., Ruiz-López, M. A., 

Norrie, J., & Hernández-Carmona, G. 

(2014). Effect of liquid seaweed 

extracts on growth of tomato 

seedlings (Solanum lycopersicum L.). 

Journal of Applied Phycology, 26(1), 

619-628.  

https://doi.org/10.1007/s10811-

           013-0078-4 

Hernández-Herrera, R. M., González-

González, M.F., Velasco-Ramírez, A. 

P., Velasco-Ramírez, S. F., 

Santacruz-Ruvalcaba, F., & Zamora-

Natera, J. F. (2023). Seaweed 

extract components are correlated 

with the seeds germination and 

growth of tomato seedlings. Seeds, 

2, 436–448. 

https://doi.org/10.3390/seeds2040

033 

Hu, C., Murch, B., Barnes, B., Wang, M., 

Marechal, J.-P., Franks, J., Johnson, 

D., Lapointe, B., Goodwin, D., Schell, 

J., & Siuda, A. (2016). Sargassum 

watch warns of incoming seaweed. 

Eos, 97. 

https://doi.org/10.1029/2016EO05

8355  

Jumadi, O., Annisi, A. D., Djawad, Y. A., 

Bourgougnon, N., Amaliah, N. A., 

Asmawati, A.,  Manguntungi, A. B., 

& Inubushi, K. (2023). Brown algae 

(Sargassum sp) extract prepared by 

indigenous microbe fermentation 

enhanced tomato germination 

parameters. Biocatalysis and 

Agricultural Biotechnology, 47, 

102601. 

482 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297

Núñez, Martínez & Reyes

https://www.researchgate.net/publication/284666517_Metodos_de_analisis_de_datosen_la_germinacion_de_semillas_un_ejemplo_Manfreda_brachystachya
https://www.researchgate.net/publication/284666517_Metodos_de_analisis_de_datosen_la_germinacion_de_semillas_un_ejemplo_Manfreda_brachystachya
https://www.researchgate.net/publication/284666517_Metodos_de_analisis_de_datosen_la_germinacion_de_semillas_un_ejemplo_Manfreda_brachystachya
https://www.researchgate.net/publication/284666517_Metodos_de_analisis_de_datosen_la_germinacion_de_semillas_un_ejemplo_Manfreda_brachystachya
https://www.researchgate.net/publication/284666517_Metodos_de_analisis_de_datosen_la_germinacion_de_semillas_un_ejemplo_Manfreda_brachystachya
https://avances.pinar.cu/index.php/publicaciones/article/view/842/2149
https://avances.pinar.cu/index.php/publicaciones/article/view/842/2149
https://avances.pinar.cu/index.php/publicaciones/article/view/842/2149
https://doi.org/10.3390/seeds2040033
https://doi.org/10.3390/seeds2040033


https://doi.org/10.1016/j.bcab.202

3.102601 

Jupri, A., Nufus, N. H., Widyastuti, S., 

Geraldine, B. A. F. D.,  Sunarwidhi, 

A. L.,  Prasedya, E. S., & Sunarpi. 

(2021). The presence of IAA in liquid 

extract of Sargassum polycystum 

from Lombok promotes germination 

and vegetative growth of selected 

agricultural plants. Akademi Sains 

Malaysia. ASM Science Journal, 

14(Special Issue 2), 87-93.   

https://www.akademisains.gov.my›

asmsj 

Kakade, P. S., Zimare, S. B., & Malpathak, 

N. P. (2022). Efects of Sargassum 

ilicifolium seaweed extract on 

enhanced in vitro seed germination, 

mass propagation, and 

accumulation of plumbagin in 

Plumbago zeylanica L. Plant Cell, 

Tissue and Organ Culture (PCTOC), 

149, 399-410. 

https://doi.org/10.1007/s11240-

022-02242-3 

Kalaivanan, C., & Venkatesalu, V. (2012). 

Utilization of seaweed Sargassum 

myriocystum extracts as a stimulant 

of seedlings of Vigna mungo (L.) 

Hepper. Spanish Journal of 

Agricultural Research, 10(2), 466-

470. 

http://dx.doi.org/10.5424/sjar/201 

2102-507-10 

Kavipriya,     R.,    Dhanalakshmi,    P.   K., 

Jayashree, S., & Thangaraju, N. 

(2011). Seaweed extract as a 

biostimulant for legume crop, green 

gram. Journal of Ecobiotechnology, 

3(8), 16-19. 
http://journalecobiotechnology.com/  

Koffi, K., Camara, B. B., Noël, G., Frederic, 

K. K., & Noël, Z. G. (2018). 

Evaluation of the biostimulant 

activity of the seaweed extract 

Sargassum fluitans Børgesen 

(Sargassaceae) on germination and 

growth parameters of Arachis 

hypogea. Biomedicine and Nursing, 

4(4), 6-10.

http://www.nbmedicine.org  

Machado, L. P., Soares dos Santos, N. H., 

Bastos, K. V., & Costa, D. M. (2018). 

Biostimulant effect of seaweed 

extracts applied on beans 

(Phaseolus vulgaris L.).   Cultura 

Agronômica, Ilha Solteira, 27(1), 

101-110. 

https://doi.org/10.32929/2446-

8355.2018v27n1p101-110  

Makawita, G. I. P. S., Wickramasinghe, I., & 

Wijesekara, I. (2021). Using brown 

seaweed as a biofertilizer in the crop 

management industry and assessing 

the nutrient upliftment of crops. 

Asian Journal of Agriculture & 

Biology (1). 

https://doi.org/10.35495/ajab.2020

.04.257 

Maqueira-López, L. A., Roján-Herrera, O., 

Solano-Flores, J., & Milagros-

Santana, I. (2021). Germinación de 

semillas de frijol (Phaseolus vulgaris 

L.) a diferentes temperaturas. 

Cultivos Tropicales, 42(2), e03. 

https://ediciones.inca.edu.cu/index.

php/ediciones/ 

article/view/1587/html 

Sargassum extract on common bean seed germination

483 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297



Mohammed, S., El-Sheekh, M. M., Hamed 

Aly, S., Al-Harbi, M., Elkelish, A., & 

Nagah, A. (2023). Inductive role of 

the brown alga Sargassum 

polycystum on growth and 

biosynthesis of imperative 

metabolites and antioxidants of two 

crop plants. Frontiers in Plant 

Science, 14, 1136325. 

https://doi.org/10.3389/fpls.2023.1

136325 

Moreira, A., & Alfonso, G. (2013). Inusual 

arribazón de Sargassum fluitans 

(Børgesen) Børgesen en la costa 

centro-sur de Cuba.  Revista de 

Investigaciones Marinas, 33(2), 17-

20. https://www.researchgate.net

Nicolás-Álvarez D. E., Mateo-Cid L. E., 

Mendoza-González, A. C., Gutiérrez-

Ladrón de Guevara, M., & Reyes-

Chaparro, A. (2014). Utilization of 

seaweed Sargassum liebmannii 

extract as a stimulant of germination 

of Pachyrhizus erosus. Journal of 

Chemical, Biological and Physical 

Sciences, 4(5), 56-61.   

https://www.researchgate.net/publi

           cation/270452620 

Pérez-Domínguez, G., López-Padrón, I., 

Martínez-González, L., Reyes-

Guerrero, Y., & Núñez-Vázquez, M.C. 

(2022). Biostimulants promote rice 

(Oryza sativa L.) seed germination 

in saline medium.  Cultivos 

Tropicales, 43(2), e10. 

http://ediciones.inca.edu.cu  

Ramu,  K.,   &     Nallamuthu,   T.    (2012). 

Effect of seaweed liquid fertilizers 

on the biostimulant on early seed 

germination and growth parameters 

of Oryza sativa L. International 

Journal of Current Science, 3, 15-

20. 

https://www.researchgate.net/profil

e/Thangaraju-

Nallamuthu/publication/236646419 

Salma, L., Aymen, E. M., Maher, S., Hassen, 

A., Chérif, H., Halima, C., Mounir, M. 

& Mimoun, E. (2014). Effect of 

seaweed extract of Sargassum 

vulgare on germination behavior of 

two bean cultivars (Phaseolus 

vulgaris L) under salt stress. IOSR 

Journal of Agriculture and Veterinary 

Science (IOSR-JAVS), 7 (2), 116-

120. www.iosrjournals.org 

Sasikala,M., Indumathi, E., Radhika, S., & 

Sasireka, R. (2016). Effect of 

Seaweed Extract (Sargassum 

tenerrimum) on Seed Germination 

and growth of Tomato Plant 

(Solanum lycopersicum). 

International Journal of ChemTech 

Research, 9(09), 285-293. 

https://sphinxsai.com/2016/ch_vol

9_no9/1/(285-293)V9N9CT.pdf 

 Sunarpi, H., Nikmatullah, A., Ambana, Y., 

Ilhami, B. T. K., Abidin, A. S., 

Ardiana, N.,   Kirana, I. A. P., 

Kurniawan, N. S. H., Rinaldi,  R., 

Jihadi, A., & Prasedya, E. S. (2021). 

Phytohormone content in brown 

macroalgae Sargassum from 

Lombok coast, Indonesia. 

 IOP Conf. Series: Earth and 

Environmental Science, 712, 

012042. 

https://doi.org/10.1088/1755-

1315/712/1/012042 

484 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297

Núñez, Martínez & Reyes

https://www.researchgate.net/


 Uthirapandi, V., Suriya, S., Boomibalagan, 

P., Eswaran, S., Ramya, S. S., 

Vijayanand, N., & Kathiresan, D. 

(2018). 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(3), 3528-

3532. 

https://www.phytojournal.com/arch

ives/2018/vol7issue3/PartAV/7-3-

244-742.pdf 

AUTHORS CONTRIBUTION 

CONFLICT OF INTEREST    
The authors declare no conflicts of interest regarding the publication of this article. 

 Avances journal assumes the Creative Commons 4.0 international license 

Sargassum extract on common bean seed germination

485 Avances, Vol. 26 No.4, october-december, 2024. p. 472-485. ISSN 1562-3297

Núñez Vázquez, M. de la C.: conceptualization, statistical analysis of data, preparation 
of figures and tables, writing of the manuscript.

Reyes Guerrero, Y.: conceptualization of the project and revision of the manuscript.

Martínez González, L.: setup and execution of the experiment, primary data collection and 
processing, manuscript review. 




