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As Australian farmers face increasing pressure from rising fertiliser costs, environmental 
regulations, and climate variability, the agricultural industry stands at a crossroads. The choice 
between traditional synthetic NPK fertilisers and innovative biological stimulants represents 
more than just a product decision—it's a fundamental shift in how we approach soil health, plant 
nutrition, and sustainable farming practices. 
 
At Ocean2Earth, we've witnessed firsthand how biological stimulants like our SeaSpray 
Hydrolysate and Compost Extract are transforming Australian agriculture. This comprehensive 
analysis explores why comparing biostimulants to synthetic fertilisers by NPK numbers alone 
misses the bigger picture of agricultural sustainability and long-term productivity. 

The Short Answer 
Comparing biostimulants to synthetic fertilisers by NPK numbers misses the point entirely. 
Fertilisers feed the plant directly through chemical nutrients, while biostimulants feed the entire 
system—the soil, the microbes, and the plant's natural physiology—improving efficiency, 
resilience, and long-term productivity. 

The NPK Mindset: A 70-Year Legacy 
For more than seven decades, industrial agriculture has been built around the "N-P-K equation." 
Nitrogen (N), phosphorus (P), and potassium (K) are undeniably essential macronutrients, but 
this narrow lens has shaped agricultural thinking in ways that no longer serve soil health or 
sustainability. 

The Limitations of the NPK Model 
The traditional NPK approach has several fundamental limitations: 
 
Chemical Focus Over Biological Function: The NPK model measures fertility by chemical 
concentration rather than biological function, treating soil as an inert medium instead of 
recognizing it as a living ecosystem teeming with beneficial microorganisms. 
 
Environmental Consequences: This approach drives high-energy manufacturing processes 
and contributes significantly to nutrient runoff and water pollution across Australian waterways. 
 



Unsustainable Resource Dependency: Synthetic fertilisers rely heavily on mined or 
fossil-fuel-derived inputs. Nitrogen production through the energy-intensive Haber-Bosch 
process, combined with phosphorus and potassium extraction from finite mineral sources, 
creates an unsustainable supply chain vulnerable to global market fluctuations. 

The Hidden Costs of Synthetic Fertilisers 
While synthetic fertilisers deliver immediate growth responses, they come with significant 
long-term costs that Australian farmers are increasingly recognizing: 
 

-​ Soil Acidification: Continuous use of synthetic nitrogen sources gradually lowers soil 
pH, requiring costly lime applications 

-​ Organic Matter Depletion: Chemical inputs fail to contribute to soil organic matter, 
leading to declining soil structure and water-holding capacity 

-​ Microbial Disruption: High salt concentrations in synthetic fertilisers can harm 
beneficial soil microorganisms essential for nutrient cycling 

 
This linear input-output model maximizes yield in the short term but systematically erodes soil 
function over time, creating a dependency cycle that becomes increasingly expensive and 
environmentally unsustainable. 

The Biostimulant Approach: Working with Nature 
Biostimulants represent a paradigm shift from chemical feeding to biological enhancement. 
Rather than replacing natural soil processes, they activate and optimize them, creating more 
efficient and resilient agricultural systems. 

Understanding Biological Enhancement 
Biostimulants are biological enhancers, not complete fertiliser substitutes. Their primary role is 
to activate natural processes within the soil-plant system, increasing nutrient uptake efficiency 
and plant resilience rather than simply delivering raw nutrients. Instead of providing artificial 
NPK, biostimulants stimulate the biological machinery that makes existing nutrients more 
available and efficiently utilized. 

What Marine-Based Biostimulants Offer 
Ocean2Earth's marine-based biostimulants, including our SeaSpray Hydrolysate and Compost 
Extract, provide a comprehensive suite of biological compounds: 
 



Component Function Agricultural Benefit 

Amino Acids & Peptides Build plant proteins, improve 
root uptake, reduce stress 

Enhanced nutrient absorption 
and stress tolerance 

Natural Plant Hormones Regulate cell division, root 
initiation, branching and fruit 
development 

Improved plant growth and 
reproductive success 

Enzymes & Vitamins Support photosynthesis, 
respiration and energy 
metabolism 

Enhanced metabolic 
efficiency and plant health 

Organic Carbon & 
Polysaccharides 

Feed beneficial microbes, 
improve soil structure and 
moisture retention 

Long-term soil health 
improvement 

Trace Elements & Chelated 
Minerals 

Supply balanced 
micronutrition in biologically 
available form 

Complete nutrition without 
environmental impact 

 
These compounds work synergistically to activate soil biology, improving nutrient cycling, 
enhancing microbial resilience, and strengthening root symbiosis. The result is crops that use 
nutrients more effectively, with less waste and greater tolerance to environmental stresses. 

Environmental and Manufacturing Advantages 
The production and application of marine-based biostimulants offer significant environmental 
advantages over synthetic alternatives: 

Sustainable Production Methods 
Low-Energy Production: Fish and kelp biostimulants are produced through enzymatic or 
fermentation processes, not fossil-fuel-intensive chemistry. Ocean2Earth's production methods 
require 90% less energy than synthetic fertiliser manufacturing. 
 
Circular Resource Utilization: Our products repurpose organic by-products from Australian 
seafood industries that would otherwise become environmental liabilities, supporting circular 
economy principles. 



Environmental Benefits in Application 
Reduced Nutrient Losses: By enhancing root absorption and microbial nutrient cycling, 
biostimulants minimize nutrient runoff, groundwater pollution, and greenhouse gas 
emissions—critical considerations for Australian farmers operating near sensitive waterways. 
 
Soil Regeneration: Continuous biological inputs rebuild soil organic carbon, improve soil 
structure, and restore the microbial networks that underpin long-term soil fertility. 

Elemental and Compositional Comparison 
Understanding the differences between synthetic NPK fertilisers and marine-based 
biostimulants requires looking beyond simple nutrient percentages: 
 

Parameter Synthetic NPK 
Fertiliser 

Marine-Based 
Biostimulant 

Ocean2Earth 
Advantage 

Primary Nutrient 
Form 

Inorganic salts (urea, 
ammonium 
phosphate, muriate of 
potash) 

Organic-mineral 
complex (marine 
extract, amino acids, 
natural chelates) 

NPK in biostimulants 
is organically 
bound—slow release, 
higher efficiency 

Total N (%) 10-46% 0.2-1.5% Low N value, but 
dramatically 
increased 
nitrogen-use 
efficiency 

Total P (%) 10-20% 0.05-0.3% Organic phosphates 
feed microbes with 
minimal leaching 

Total K (%) 10-40% 1.5-3.5% Natural K aids 
osmotic regulation 
and stress response 

Micronutrients Optional synthetic 
chelates 

Naturally complexed 
microelements 

Bioavailable with low 
leachability 

Organic Carbon (%) 0% 20-35% Fuels soil life and 
boosts cation 
exchange capacity 



Parameter Synthetic NPK 
Fertiliser 

Marine-Based 
Biostimulant 

Ocean2Earth 
Advantage 

Amino Acids & 
Peptides 

None 1-5% Enhance root growth 
and stress tolerance 

Plant Hormones None 20-150 mg/L Stimulate growth and 
fruiting naturally 

Environmental Risk Runoff, 
eutrophication, GHG 
emissions 

Biodegradable, 
regenerative 

Biostimulants reduce 
nutrient loss from 
fertiliser programs 

The Integration Approach: Best of Both Worlds 
The future of commercial fertilisation lies not in complete substitution but in intelligent 
integration. Biostimulants are most powerful when they complement fertilisers, improving the 
efficiency of every unit of NPK applied. 

Synergistic Benefits 
When Ocean2Earth biostimulants are used alongside reduced synthetic fertiliser applications, 
Australian farmers consistently report: 
 

-​ Significant reduction in synthetic fertiliser requirements (typically 30-50% reduction) 
-​ Improved nutrient uptake efficiency leading to better crop performance with fewer 

inputs 
-​ Enhanced microbial resilience creating more stable soil ecosystems 
-​ Increased soil carbon retention contributing to long-term soil health and carbon 

sequestration 

Practical Implementation 
This integrated approach allows farmers to: 
 

-​ Maintain or improve yields while reducing input costs 
-​ Build soil health for long-term sustainability 
-​ Reduce environmental impact without sacrificing productivity 
-​ Create more resilient farming systems capable of handling climate variability 

The Ocean2Earth Difference 
Our marine-based biostimulants exemplify the biological approach to agriculture: 
 



SeaSpray Hydrolysate delivers the complete biological system derived from fish processing, 
providing amino acids, natural growth hormones, and beneficial microorganisms that enhance 
both soil and plant health. 
 
Compost Extract harnesses marine byproducts through innovative composting processes, 
creating billions of beneficial microbes that colonize soil and leaf surfaces for enhanced disease 
resistance and nutrient cycling. 
 
Soil Enhancer provides essential sea minerals and trace elements in naturally chelated forms 
that plants can readily absorb and utilize. 
 
Each product represents our commitment to transforming waste streams into valuable 
agricultural inputs while supporting sustainable farming practices across Australia. 

The Take-Home Message 
Biostimulants shouldn't be judged by their NPK label—their true value lies in what they enable, 
not what they contain. They represent a fundamental shift from a chemical feeding model to a 
biological efficiency model, producing healthier plants and animals, more resilient soils, and 
reduced environmental impact. 
 
As one agricultural scientist aptly summarized: "You can't compare fish and kelp biostimulants to 
synthetic fertilisers by NPK—one feeds the plant, the other builds the system that feeds the 
plant." 

Conclusion: Embracing the Biological Future 
The choice between synthetic NPK fertilisers and biological stimulants reflects a broader 
decision about the future of Australian agriculture. While synthetic fertilisers will likely remain 
part of the agricultural toolkit, the integration of biological stimulants offers a pathway to more 
sustainable, resilient, and profitable farming systems. 
 
Ocean2Earth's marine-based biostimulants provide Australian farmers with the tools to build 
biological capital in their soils while maintaining productivity and profitability. By working with 
natural processes rather than against them, we can create agricultural systems that thrive in 
Australia's challenging and variable climate conditions. 
 
The biological revolution in agriculture has begun, and it starts with understanding that true soil 
fertility comes not from chemical concentration alone, but from the living systems that make 
nutrients available to plants when and where they need them most. 
 



Ready to explore how Ocean2Earth's biological stimulants can enhance your farming 
operation? Contact our team of agronomists to discuss how our products can integrate with your 
current fertiliser program for improved efficiency and sustainability. 
 

 
 
About Ocean2Earth: Ocean2Earth Australia transforms marine byproducts into innovative 
biological stimulants that enhance soil health and plant nutrition. Our products support 
sustainable agriculture while contributing to circular economy principles through the beneficial 
reuse of organic waste streams. 
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