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Soil provides 95% of the food we eat. A third of soil globally has already degraded, reducing the
quality and quantity of crops and food produced.

Over 60% of European soils are unhealthy due to unsustainable management of the land,
sealing, contamination and overexploitation, combined with the impact from climate change
and extreme weather events.
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Healthy soils
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What are organic fertilizer made off?
Organic fertilizers are composed of naturally derived raw materials from plants or animals.
The nutrients found in the organic raw materials, including nitrogen, phosphorus, potassium,
and other essential elements, are gradually released into the soil by the breakdown operated by
soll organisms, including beneficial bacteria and fungi.

Compost
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Poultry litter  Green manure Manure
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How does organic fertilizer work?

* Direct mechanisms encompass the release of nutrients into the soil
solution and maintaining nutrient balance for healthy growth of crop
plants; act as an effective energy source of soil microbes;
significantly increase microbial community composition and

diversity.

* Indirect mechanisms include changes in bulk density, water holding
capacity, soil structure, that consequently affect soil biodiversity and
rh0e MetaPStie ans LS AL IS O BRI T SRR A S NN 2 AV HISS
aRNEIMNBEGIS FYEIRS e rtilizer, the chosen culture systems (monoculture versus
palyculture), species combinations, population density, and prevailing

‘envir nmental conditions. >
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Differences between Organic and Chemical Fertilizers
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Key gene abundance dynamics
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There i1s a direct and
crucial connection
between soil health
and human health.
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Chemical signaling

Poor human health

and well-being
Perturbated gut microbiome
Impaired gut health

Poor plant health

and quality

Few defence compounds
Few structural compounds
Few micronutrients

Poor taste

Poor soil health
Inefficient nutrient cycling
Low suppressiveness

Low resilience

Simple microbiome
Low functional diversity
Low numbers of microbes

Change in food
Acceptance by consumers

Change in production
Acceptance by farmers and industry

[ perception and governance

Good human health
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Balanced gut microbiome
Adequate gut health

Good plant health
and quality
Many defence compounds

" Good structural compounds

Many micronutrients
Good taste

Good soil health

 Efficient nutrient cycling
~ High suppressiveness

High resilience

Rich microbiome
High functional diversity
High numbers of microbes

acceptance and governance ’
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Fertilizers from wastes

* In recent times, there has been a signhificant emphasis on the research
and development of using organic wastes to produce fertilizers with

the intention of bringing them into commercial use.

* Transforming food and agricultural residues into fertilizers holds the
promise of diminishing their environmental footprint. This approach
not only enhances soil nutrition levels but also reduces the reliance

oh synthetic fertilizers, directly benefiting food production.
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Fertilizers produced with wastes represents an example of circular

economy.

* The predominant technologies employed include anaerobic digestion,
aerobic digestion, and biotechnology, which are utilized for generating

organic by-products enriched with microorganisms.

 All of the end products: digestate, compost, vermicompost result in

amendments and fertilizers with good properties
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In the composting
reactor microbes turn
the biowaste into CO2,
water and compost in

aerobic conditions.

Vermicompost
@
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Physical and chemical properties of potted alkaline sandy-loam soils, with the addition of
sulfur-bentonite orange waste, digestate and compost from orange wastes

_ CTR Sulfur-bentonite-orange residue fertilizers
SL SL SL SL
8.52+0.60 8.02+0.80 7.22+0.40 7.52+0.20
350¢ +14 4102 +10 4370 +£12 4792 +8.00
21.5b+2.81 29.42+0.79 21284170  26.82+1.76
14°¢+2.80 405 +1.60 39 4+3.26 902 +4.00
0.9 +0.16 2.12+0.15 1.5P +0.25 1.82+0.30
0.15+0.01b¢ 0.33+0.02b 0.25+0.042  0.19+0.03¢
65 +0.3 6.3 +0.4 6505 9.5240.6
1.53¢+0.3 3.622+0.3 2,580 +0.4 3.12+0.8
422 £2 462 £2 482 +1 432 +3
57 ¢ £2 692 £2 62D +3 64b+1.5
8354 +18 1100t +21 11802 +34 890 ¢+27
0.602+0.05 0.44" +0.02 0.652+£0.01  0.602+0.03
0.45b +0.08 0.22°¢+0.05 0.602+0.03  0.582+0.03
1.33b+0.12 2240.10 1.08°+0.04 1.03¢+0.06
e 18.70 +1.6 25241 5 23ab +1 3 242 +]



ID

A

ln Iema i

Ol

C1

i

90% olive wastes(from three
phases olive oil extraction) +
10% straw

90% wastes (from two
phases olive oil extraction) +
10% straw

10% Straw + 80% broadleaf
vegetables + 10% manure

10% Straw + 90% broadleaf
vegetables

50°"+1.9

609+1.9

23°+1.5

20°+1.4

602°+5.8

699%+7.4

533¢+8.2

4619+6.9

73°+2.1

679+1.3

80°+2 4

878+2.1

CL(

<

JBAL SOIL



nm--m--
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Relevance of Fertilizers Derived from Waste Materi.

* Soil use efficiency increases with the use of organic fertilizers

produced from wastes.

AWl types of by-products resulting from waste transformation
processes, irrespective of the waste type, can positively influence soil
characteristics by adding nutrients, carbon, and living organisms. This,

initurn, helps preserve long-term soil fertility.
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'/' Improved yield A
[Drg:lm—lﬁnnnlhn.il‘mr ] *  Improved plant
health

Improved
resistance to
biotic and biotic

alresses

Improved soil microbial
diversity and functionality
Improved soil health
indicators

Improved soil fertility
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safety &

quality

Avoiding health problems and
environmental pollution

Monitoring & mapping
soil fertility -
Better knowledge of soil ’

nutrient stocks for better
interventions

Capacity
development

Empowering farmers
for better soil
management & food
production

© Food and Agriculture
Q\% Organization of the
I United Nations

Improve
soil fertility

Improve physical, chemical
& biological soil properties

recycled
nutrient
sources

Restore nutrient
balance, avoid
water pollution
and support circu-
lareconomy

Increase
SOC additions

Increase soil health,
reduce mineral
fertilizers and GHG
emissions
Harness
soil microbes

Improve nutrient use effidency
and nutrient cycles
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A direct and symbiotic relationship exists
between healthy soil and the production of
nutritious, high-quality food. By prioritizing soil -

health, we not only ensure the sustainability of & mfdg’c;"fnn&yfﬁod
agricultural systems but also contribute to the

production of food that promotes human health
and well-being.
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