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Modern agriculture faces the challenge of increasing crop productivity and quality
while reducing reliance on synthetic inputs and improving the sustainability of
production systems. Growing regulatory pressure, the impact of climate change, and
the need to optimize resource use have accelerated the search for biological solutions
capable of improving agronomic efficiency and plant resilience.

In this context, microalgae-based biostimulants have emerged as one of the most
promising technologies for developing more sustainable, efficient agriculture
adapted to today’s production challenges.

Thanks to their richness in bioactive compounds, microalgae provide a natural source
of functional molecules capable of promoting plant growth, improving nutrient
uptake, and increasing crop tolerance to environmental stress.

This White Paper explores the potential of microalgae-derived biostimulants, their
mode of action, agronomic applications, and the results observed under real-world
growing conditions.



Microalgae represent a high-value platform for the development

of advanced agricultural solutions.

Species such as Limnospira platensis, Nannochloropsis gaditana,

and Acutodesmus obliquus contain a high concentration of

bioactive compounds with significant agronomic potential.

Key functional components include:

Amino acids and bioactive peptides

Functional polysaccharides

Vitamins and natural antioxidants

Fatty acids and secondary metabolites

Molecules with phytohormone-like activity

Biotechnological processes such as enzymatic hydrolysis can

release and solubilize these compounds, increasing their

bioavailability and enhancing their effects on plant

physiology.

This approach enables the development of multifunctional

biostimulants designed to improve crop growth, nutrition,

productivity, and resilience.

The Biotechnological Potential
of Microalgae



Microalgae-based biostimulants can be integrated into sustainable agricultural

management programs through foliar and root applications.

Their main applications include:

Stimulating plant growth and development

Improving nutrient uptake and utilization

Optimizing crop yield and quality

Increasing resilience to environmental stress

Improving crop physiological balance

Supporting regenerative and sustainable agriculture strategies

Combining foliar applications with fertigation can generate synergistic effects on plant

physiological responses and nutrient use efficiency.

Agronomic Applications of Microalgae-Based
Biostimulants



Various trials conducted on horticultural crops have

demonstrated the potential of microalgae-based biostimulants to

improve yield and nutritional parameters.

Field trials conducted on processing tomatoes in Spain and

Portugal showed significant improvements in crop yield and

quality:

Up to a 51.9% increase in gross yield

Up to a 44.9% increase in raw material suitable for

processing

Increase in average fruit weight

Higher foliar concentrations of key nutrients

Reduction in physiological disorders associated with

nutritional stress

Foliar analyses also showed relevant increases in essential

nutrients:

Calcium: +36.5%

Iron: +60.4%

Copper: +71.3%

These results highlight the ability of microalgae-based

biostimulant solutions to optimize nutrient use efficiency and

improve agricultural productivity.

Results Observed Under Real-
World Field Conditions



The development of biological-based biostimulants responds to the need to move

towards more sustainable and resilient agricultural models.

Microalgae-based solutions contribute to this goal through:

The use of naturally derived ingredients

Optimized use of nutrients and resources

Reduced reliance on synthetic inputs

Improved physiological resilience of crops

Compatibility with sustainable management and regenerative agriculture

strategies

Furthermore, these technologies are aligned with emerging regulatory and market

trends focused on sustainability, efficiency, and reducing environmental impact.

Microalgae and Agricultural Sustainability

A New Generation of Agricultural Solutions
The combination of microalgae biotechnology, hydrolysis processes, and

multifunctional formulations is driving a new generation of agricultural

biostimulants.

These solutions enable an integrated approach to some of the key challenges facing

modern agriculture: productivity, nutrient use efficiency, resilience, and

sustainability.

The incorporation of microalgae-derived biostimulants opens up new opportunities to

develop more efficient, competitive agricultural systems aligned with current

environmental and regulatory demands.

Spiragro represents a practical application of this biotechnological approach,

combining hydrolyzed microalgae biomass and plant extracts in a formulation

designed to improve crop yield, quality, and resilience.
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