
 

MANSOURA JOURNAL OF BIOLOGY 
Official Journal of Faculty of Science, Mansoura University, Egypt 

E-mail: scimag@mans.edu.eg ISSN: 2974-492X 

 
 

 Mans J Biol, Vol. .(53) 2021                                                                                                             55 

Effect of Spirulina platensis Liquid extract on Germination and Growth of  Triticum 
aestivum and lupinus termis 

Mayada A. Shehawy
1*

, Ragaa A. Hamouda
2
, Soad M. Mohy El.Din

3
 and Mervat H. Hussein

4 

2 
Geenetic Engineering and Biotechnology Research Institute (GEBRI), Sadat University, Sadat City, Egypt 

3 
Botany and Microbiology Department, Faculty of Science, Alexandria University, Alexandria, Egypt

4 

Botany Department, Faculty of Science, Mansoura University,, Egypt 

R
eceiv

ed
:2

0
/1

1
/2

0
2
1

 

A
ccep

ted
: 8

/1
/2

0
2
2

 

Abstract: This study concentrates on evaluating the impact of cyanobacterium alga 

extract prepared from Spirulina platensis  on seeds germination of (wheat) Triticum 

aestivum and (Lupin) Lupinus termis. Seeds of the previous plants were primed with 

Spirulina liquid extract (SLE) in 2.0% extract strength. In general, SLE induced the 

maximum positive magnitude of response in the following three germination 

parameters such as: length, weight, and counting of the germinating seeds for both T. 

aestivum and L. termis.  The maximum counting  of the germinating seeds (1.46 and 

0.96) and weight the germinating seeds (0.83 and1.87 g) and length the germinating 

seeds (6.36 and 3.87cm) of  T. aestivum and L. termis seeds respectively , This study 

proves the effectiveness of (SLE) in functioning as a  plant biostimulant for enhancing 

seed germination and growth parameters for  T. aestivum and L. termis. 
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1.Introduction

Microalgae provide plants with some 

fundamental nutrients and certain bioactive 

metabolites that stimulate growth of plant  [1]. 

Florae getting microalgae treatment 

characterized with good growth giving 

improved -quality vegetables as indicated by 

Chiaiese et al. [2], and Coppens et al., [3]. 

Bumandalai and Tserennadmid, [4] found that 

germination percent of cucumber and tomato 

seeds was improved by  Microalgae 

biofertilizer supplementation, whereas 

treatment with microalgal extract increased  

Solanum lycopersicum growth [5]. The 

application of cyanobacteria fertilizers may be 

wide distributed owing to being the simplest 

way for bio-fertilization as indicated by 

Cakmak, [6]. Cyanobacterial nourishments are 

effectual in rising micronutrient contents in 

wheat, rice  and corn grains, that repel essential 

types of grain in terms of their economic value 

in livestock nutrition  [7]. In agriculture and 

horticulture, poor seed germination 

performance has a great impact on germination, 

resulting in a large financial loss and lowering 

the yield of a given crop. Seed preparing with 

liquid algal extracts leads to improve seed 

growth in numerous crops such as wheat, rice, 

canola, maize [8-10]. Seed primer is  a seed 

enrichment technique that improves seed 

performance by quickly and uniformly 

germinating normal, healthy seedlings resulting 

in a faster and higher germination and 

emergence rates in different crops [11]. 

cyanobacteria are helpful for soil nutrient riding 

and can stimulate plant growth by civilizing 

nutrient obtainability [12, 13] and  creating 

bioactive substances, such as phytohormones 

[14, 15], forming root associations [16] or 

protectects systems against phytopathogens and 

pests [17]. Spirulina, also identified as 

Arthrospira platensis, is a phytosynthetic 

filamentous cyanobacteria that shows intense 

biomass productivity with the highest CO2 

fixation [18]. It has been found that the protein 

content of Spirulina varies between 50 and 70% 

of its dry biomass and exceeds meat, milk 

powder, eggs, soybeans or grain. Spirulina 

proteins contains completely fundamental 

amino acids are current constituting about 47% 

of the complete protein content composed 

mainly of leucine, valine as well as isoleucine 

as documented by Becker, [19], and Belay, 

[20]. The content of Lipid of Spirulina 

platensis and Spirulina maxima differs between 
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5.6 and 7%, respectively [21, 22], whereas lipid 

content may reach 11% by some adequate 

extraction systems as indicated by Hudson and 

Karis, [23] and Yoshida and Hoshi. [24]. 

Cohen, [25] demonstrated that 50% of the total 

lipids content of Spirulina composed of fatty 

acids. Fatty acids analysis of Spirulina lipid 

presented that polyunsaturated fatty acids 

(PUFAs) made up extreme proportion of 

complete lipid of 30%. Spirulina is ironic in γ-

linolenic acid i.e. 36% of the total PUFAs and 

in addition delivers linoleic acid, stearidonic 

acid, eicosapentaenoic acid, docosahexaenoic 

acid and arachidonic acid [22]. In contrast, 

carbohydrates make up 15-25% of the dry 

weight of Spirulina  . Simple carbohydrates, 

fructose, glucose and sucrose are available in 

very small quantities [26]. The main polymer 

component of  Spirulina platensis is a branched 

polysaccharide, the   glycogen is structurally 

similar . Anionic polysaccharides with high 

molecular weight with antiviral and 

immunomodulatory activities were also isolated 

from Spirulina [27, 28]. Spirulina devises the 

highest carbohydrate and elemental lipid 

content ever were found Cyanobacterium [29]. 

Spirulina is a blue-green cyanobacterium that 

has been used since olden times due to its 

special nutritious profile. It is rich in proteins, 

which constitue almost 60–70% of the dry 

weight, and also contains all the essential 

amino acids,a high proportion  of carotenoids 

(6.25%) [30], essential fatty acids (gamma acid 

,linoleic acid , linolenic and palmitic acid), 

vitamins E, C and selenium [31].  

S . platensis was used as an organic fertilizer 

for several plants  in various application 

methods individually or in combination with 

other organic fertilizers [32]. Spirulina was 

applied directly to the floor or was increased in 

the form of an algae suspension. The 

application of Spirulina fertilizers is obstructed 

by the little charge, ready obtainability and 

preferred used of inorganic fertilizers. Spirulina 

contains 10% N w/w (the high amount is 

released slowly under normal soil conditions 

and increases fertility, meanwhile, Hussain et 

al.,2021[33] suggested that microalgal extract 

could be low release fertilizer for vegetables. 

The purpose of this study is to assessment 

the influence of Spirulina liquid extract on the 

germination parameters of both Triticum 

aestivum and lupinus termis by seed priming. 

2. Materials and methods 

Culturing conditions of S. plantensis 

The cyanobacterium Spirulina platensis   

(Nordstedt) Geitler (Oscillatoiales) was attained 

from the Culture Collection of the Algae 

laboratory, Faculty of Science, "Alexandria 

University", Egypt. S.platensis was cultivated  

in Zarrouk medium [34] with continuous 

illumination (35 µmol/m2/s) at 28 ± 2.0°C. 

After twenty four days of growth (in stationary 

phase), biomass was harvested by 

centrifugation at 3500 rpm, washed thoroughly 

with distilled water and then dehydrated at 

60°C until stable weight. 

Preparation of S. platensis liquid extracts 

S. platensis liquid extract (2%) was prepared 

by macerating 2.0 g dry biomass in 100 ml 

distilled water then gently warmed at 50 ºC for 

15 min with constant stirring. After cooling, the 

extract was filtered and stored at 4ºC tell use.   

Bioassays of seed germination test under the 

influence of S. platensis Liquid extract (SLE) 

Pure strains of the two plants; Triticum 

aestivum L and lupinus termis L were supplied 

by the Ministry of Agriculture, Field Crop 

Institute, Agriculture Research Center, Giza, 

Egypt. The uniform size, color and weight of 

the seeds were selected and surface sterilized 

using 0.01 % HgCl2 for 3 min, then washed 

under running tap water for 10 min.  

Bioassays of germination were carried out 

inaccordance with the protocol of Hernández-

Herrera [35]. Seeds of each plant of crops was 

found separately for    o rs in  o       r 

 con ro   or o         nn      r c      n s   s 

  r       o   r in    in    -      ri      s on 

             n  o     o-    r  i   r     rs 

 or      s           C in dark, afterward 

photocycle of 16 hr. light/8 hr. dark for 5 days. 

Germination was recognized at radical 

emergence of 3 mm and recorded in 24 hr. 

intermissions. Throughout the experimental 

period the counting of germinated seeds was 

recorded, fresh biomass as well as radical 

length were determined  [36, 37]. 
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Statistical analysis: 

Variance analysis (ANOVA) was used in the 

Statistical analysis System (SPSS 13.0 for 

windows). Significant differences among the 

average values were calculated by a multi- area 

test (LSD; Least Significant Difference). 

Therefore alpha (a) was 0.05 that corresponds 

to a level confidence of 95%. 

3. Results 

Bioassays of seed germination under the 

influence of S.  platensis Liquid extract 

(SLE) 

In all treatments, the breakage of the seed 

coat and the appearance emergence of radicals 

began at 24 hours. It was observed that seed 

priming induced significant stimulation 

response in all estimated germination criteria. 

Significant increments were detected in 

germinating seeds counting for both T. 

aestivum and L. termis (figure 1 a & b) relative 

to control. 

 

 
Figure 1 a & b: Counting of germinating seeds 

of T. aestivum (a) and L. termis (b) as  affected 

by priming with SLE. Data represent mean ± 

SD. Different litters designate significant 

 i   r nc s       ≤         

Priming seeds with SLE resulted in 

progressive marked increases in radicle length 

reaching the maximum value at the 7
th

 day , 6.3 

cm for T. aestivum seedlings and 3.87 cm for L. 

termis seedlings (Figure 2 a & b) relative to the 

hydro-primed seeds.  

 

 

Figure 2a & b: Length of germinating seeds of  

T. aestivum (a) and L. termis (b) as  influenced 

by priming with SLE. 

 Data represent mean ± SD. Different litters 

in ic    si ni ic n   i   r nc s       ≤        

The same pattern of response was attained in 

case of germinating seeds biomass which 

exhibited progressive significant increases 

relative to hydro-primed seeds in the two 

investigated plants (Figure 3 a & b).  

 

 

Figure 3 a & b: Germinating seeds biomass of  

T. aestivum (a) and L. termis (b) as  influenced 

by priming with SLE. Data represent mean ± 
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SD. Different litters indicate significant 

 i   r nc s       ≤      

4. Discussion 

The present study has shown that priming 

seeds of T. aestivum and l. termis with  S. 

platensis extract (SLE) shows promising effects 

on germinating seeds counting, length of 

radical and weight of resulted seedlings of both 

plants. Present data demonstrated that seed 

growth encouraging properties of the SLE may 

improve plant growth and enhance crop yield in 

addition to confirm that the use of SLE is a 

smart and environmentally friendly technique 

to promote seed germination. 

This study represented notable positive 

influences of S. plantesis Liquid extract on the 

improvement of germination, radicle length and 

biomass of the tested seedlings. The obtained 

results are in a cord with that of many previous 

studies [38-40]. 

The detected stimulatory effect may be due 

to growth regulating capacity of S. platensis 

Liquid extract for example gibberellic acid 

ethylene and kinetin that include in accelerating 

germination time, improving growth and 

elaboration [41], in addition to the clarification 

of Battacharyya et al[42] and  Sharma et al. 

[43], who attributed the obtained stimulatory 

effect to reducing growth inhibitors of seeds as 

abscicic acid that ameliorates the germination 

parameters.  

In this regard, current results of promoting 

effect of SLE on T. aestivum and l. termis   seed 

germination, ensuring the subsequent seedling 

organization and providing a confirming 

sustainable agricultural system. Many valuable 

outcomes have been reported after the use of 

microalgal extracts on plant growth 

improvement including germination 

enhancement, enhancing root development, 

promoting uptake of nitrogen and phosphorus 

as well as tolerance of higher biotic stress as 

reported by Mérigout [44] and Kumar et al. 

[45]. According to findings of Tarakhovskaya 

et al. [46], several hormone-like components as 

auxins, cytokinins, gibberellins, abscisic acid, 

brassinosteroids, jasmonic and salicylic acid 

were recognized in various  algae and giving 

the same biological consequences that were 

found in higher plants as documented by 

Kiseleva et al. [47]. Increasing usage of 

microalgae as biofertilizers may decrease the 

need for chemical fertilizers and thus demote 

the adverse environmental significances. It was 

found that Myanmar Spirulina biofertilizer 

could induce improving effect for the 

morphological growth parameters of T. 

aestivum and l. termis as reported by 

O'Connell. [48]. The growth promoting effect 

of microalgae extracts and suspensions was 

also investigated in field tests. For example, in 

T.aestivum and L. termis [49], sprayed varying 

amounts of supercritical extracts of Arthrospira 

(Spirulina) platensis containing naturally active 

combinations, including polyphenols, and 

attained grain crops similar to profitable 

biostimulants of plants . 

 In the current study it was discovered that 

the selective submission of cyanobacteria S. 

platensis  as an organic fertilizer at a 

concentration 2 % stimulate growth of seedling 

in both legumes such as  T. aestivum and l. 

termis also serves as an enhancer of seed 

germination and growth parameters (radical 

length ) index in addition to weight of 

germinated seedling and number of germinated 

seeds [50]. The growth stimulation potential of 

S.Platensis (SLE) may be because SLE 

promoted micro and macro elements, vitamins, 

and more important growth hormones of Plants 

such as cytokinins [51, 52] In addition, 

chelating nutrients are reported to help improve 

of nutrient absorption due to the presence of 

some organic acids as in Ascophyllum nodosum  

[53]. 

Conclusion  

In this study, T. aestivum and L. termis 

primed with of S. platensis liquid extract (SLE) 

(biological fertilizer) significantly increased 

germination of seeds, radical length and weight 

of germinated seeds. Spirulina Liquid Extract 

successfully promoted seedling growth.  
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