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We are losing 30 soccer fields of soil every minute, and if we do not control this, we
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Statistical analysis was assessed using GraphPad Prism, and differences were considered significant by 2-way ANOVA followed by the
Tukey test at p < 0.05. All values were presented as mean and standard deviation. (p< 0.0001 ****, p< 0.001 ***, p< 0.01 **, p< 0.05 ¥)
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To Protect and Restore Degraded Soils
40% reduction in chemical fertiliser use by 2030 (EU Soil Strategy)
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production

20-60% reduction in

Microalgae fertiliser and SDGs
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Research Objectives
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composition to evaluate its potential as a fertiliser.

Key Findings

a) Root biomass accumulation was greater under Spirulina treatment, with the relative growth rate being
22.5% higher than Tomorite (0.087 vs. 0.071 g g' d7"). At the 3rd harvest (Day 50), tomato plant
height increased by 341% in Tomorite, 274% in Chlorella vulgaris, and 211% in Spirulina compared
to the control (17.4 cm).

b) Tomorite recorded the tallest plants (76.8 £ 1.12 cm), followed by Chlorella vulgaris (65.1 £ 0.98 cm)
and Spirulina (54.2 £ 1.04 cm) (p < 0.05). Spirulina treatment produced the highest stem width (11.6 *
0.28 mm), branch number (18.0 * 0.75), and leaf number (212.6 * 35.64) compared to other
treatments (p < 0.01).

c) Biomass accumulation under Spirulina was markedly improved, showing a ~25% increase over
Chlorella vulgaris and substantially greater biomass than Tomorite and the negative control (15.8 +
0.45 g; p < 0.0001). Spirulina treatment recorded the highest relative growth rate and leaf specific area,
with leaf area increasing by ~18-20% compared to Chlorella vulgaris and Tomorite (39.87 = 3.30; p
< 0.0001).

d) Root-to-shoot ratio at Day 55 was greatest under Spirulina treatment (2.69 + 0.86), representing an
11% increase over Chlorella vulgaris and indicating enhanced biomass partitioning towards roots.

e) Total chlorophyll content declined across harvests; however, during the 2nd harvest, Chlorella vulgaris
showed the highest chlorophyll content, while by the 3rd harvest, Spirulina exhibited a significant
recovery and the highest chlorophyll concentration (22.85 + 3.76; p = 0.0137).

f) Nitrogen accumulation in plant biomass and soil was highest in Spirulina-treated plants, with nitrogen
content increasing substantially compared to Chlorella vulgaris, Tomorite, and the negative control
(0.099 £ 0.003 mg/qg).

Compare nutrient transfer and soil improvement using two
microalgae, Chlorella and Spirulina, and chemical fertiliser

Assess plant physiological responses using standard
analytical methods and harvested biomass for nutritional

4. https://www.fao.org/soils-portal/soil-degradation-

Methodomgy

ﬁomato Growth in a randomizem
block design

Two microalgal species:
Chlorella and Spirulina

Characterization of Plant physiological
paramteres, Microalgal and Plant
Biomass, and Soil analysis

Biomass dose prepared in
water
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| Conclusion |
| Microalgae proved to be a sustainable alternative tc=
Ichemical fertilisers, enhancing plant growth whilg

1 improving nutrients in soil and plant biomass. It not only
|supports healthy crop growth but also reduces the:
Iharmful effects of chemical fertilisers. This study

| highlights the dual role of microalgae as a promising, ecol

|
Ifriendly and sustainable fertiliser for next-generatiori

l
| agriculture.
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