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Abstract 
The article presents the experimental results obtained from applying a biostimulant based on residual water from the cultivation 

of the alga Spirulina platensis on the germination of Galega orientalis seeds maintained in collection conditions for 2, 3, and 4 

years. The results show that seeds treated with biostimulants exhibit a higher germination capacity than those in the control group, 

where germination ranged between 27-33%. The highest germination rates were obtained for the 4-year-old seeds (60%) and 3-

year-old seeds (47%) treated with biostimulant concentrations of 2% and 4% for 2-4 hours. Moreover, the germination index is 

significantly higher in the treated seeds, reaching maximum values of 12 and 8.6 for the 4- and 3-year-old seeds, respectively, 

compared to the control group values (5,4-6,6). The relative root elongation was greater in the 2-year-old seeds treated with a 1% 

biostimulant, but for the older seeds (3-4 years), the 2% concentration applied for 4 hours yielded the best results. The 4% 
concentration showed stability, although with a smaller root elongation compared to the lower concentrations. In conclusion, the 

2% biostimulant applied for 2-4 hours is the most effective for stimulating germination and root growth in the older seeds of 

Galega orientalis. 

 

Key words: biostimulants, Galega orientalis, Spirulina platensis, wastewater. 

 

 

                                                   
1Moldova State University, Chişinău, Republic of Moldova 
2“Alexandru Ciubotaru” National Botanical Garden (Institute) of Moldova State University, Chişinău, Republic of Moldova                   

INTRODUCTION 

 
Cultivation of spirulina (Spirulina platensis) 

has gained increasing interest due to its nutritional 
value and applicability in various fields. According 
to recent estimates, global spirulina production is 

around 1,5 million tons of dry biomass, a 
significantly higher amount than chlorella, which 
stands at approximately 1 million tons of dry 
biomass (Market Watch, 2024; Global Algae 
Market Report, 2024). To meet these biomass 
quantities, algae are cultivated on an industrial 
scale, and as a result, large amounts of wastewater, 

primarily consisting of the cultural liquid, 
accumulate. Managing this wastewater requires 
significant resources, especially for the 
maintenance of treatment systems. It is important 
to note that this wastewater is rich in nutrients, 
biologically active substances, and other 
compounds that need recovery and utilization, 
presenting a real opportunity to apply the 

environmental protection principles of "R-R-R" 
(recovery - reuse - recycling). Thus, recent 
research has begun to explore the potential of this 
wastewater for reuse, recycling, and recovery, 
offering innovative solutions that could contribute 
to the ecological sustainability of spirulina 
cultivation.  

Research conducted by Li and co-authors 
demonstrated that wastewater from spirulina 
cultivation can be successfully used as a fertilizer 
for various crops, including for stimulating seed 
germination, showing a pronounced positive effect 
(Li X. et al, 2021). In a similar study, Zhang and 

co-authors used wastewater from spirulina 
cultivation as a soil fertilizer, which improved soil 
quality and increased the productivity of 
agricultural crops (Zhang Y. et al, 2022). Kumar 
and co-authors developed an advanced technology 
that involves using spirulina for wastewater 
treatment to recover nutrients, thus reducing 

environmental impact and turning waste into 
valuable resources (Kumar P. et al, 2023). Based 
on this, we believe that wastewater from spirulina 
cultivation can not only be recycled, recovered, 
and reused, but also significantly contribute to the 
development of more sustainable agricultural 
practices.  

Therefore, we aimed to utilize this 

wastewater as a biostimulant for the germination of 

Galega orientalis seeds stored under collection 

conditions. 

The Galega orientalis Lam. Fabaceae 

family is known commonly as eastern galega or 

fodder galega - is a perennial herbaceous plant 
native to the North Caucasus area.  The Fabaceae 
speces are of interest in agriculture due to its 


