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The FERTIBIO project

Innovative biofertilizers

Development of the production process of 

biofertilizers and their application to 

different crops in Tuscany

+ Biofertilizers- Biofertilizers



Isolation of new strains of symbiotic fungi

Fertility gradient
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72 isolates from single spore molecularly characterized and analysed for infectivity and efficacy
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Infectivity
Funneliformis mosseae

Archaeospora spp.

Claroideoglomus claroideum

Rhizophagus irregularis



Isolation of new strains of symbiotic fungi

Fertility gradient
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C cycle

Funneliformis mosseae

Archaeospora spp.

Claroideoglomus claroideum

Rhizophagus irregularis



Microbial bank

Funneliformis mosseae MD118, IT201 Glomus versiforme BR11A Acaulospora trappei CR401 Acaulospora leptoticha NC171

Rhizophagus irregularis DN201 Glomus infrequens CA203 Redeckera spp. Glomus globiferum NM105

100 isolates of Arbuscular Mycorrhizal Fungi (AMF)



Microbial bank

50 strains of bacteria and other fungi

Streptomyces rocheiSerendipita indica

Phanerochaete chrysosporiumTrametes versicolor Bjerkandera adusta

Streptomyces chromofuscus

Amycolatopsis orientalis

Pseudomonas graminis - PSB



Multiplication of microorganisms

In vitro

In vivo



Development of the FERTIBIO microbial consortium 



Application of the FERTIBIO microbial consortium 

APPLICATION OF THE FERTIBIO MICROBIAL CONSORTIUM ON 

SEVERAL GENOTYPES OF WHEAT, BARLEY AND SUNFLOWER

Soil: silty clay. Rate of application of the AM fungal inoculum: 0.24 g m2 (2.4 kg ha-1)  



Bread wheat - Results

✓ Mean yield: +54% 

✓ Macro-nutrient concentration:      P, N and K in 

the modern var. Bologna

✓ Micro-nutrient concentration:      Zn Fe and Mn 

in the genotypes Abbondanza, Sieve and Bologna

✓ Technological properties:       in var. Bologna

✓ Antioxidant activities:      in the genotypes 

Bianco Nostrale and Andriolo



Application of the FERTIBIO microbial consortium 

APPLICATION OF THE FERTIBIO MICROBIAL CONSORTIUM ON 

SEVERAL GENOTYPES OF WHEAT, BARLEY AND SUNFLOWER

Soil: clay loam Soil: silty clay loam
Rate of application of AMF inoculum 

0.8 g m2 (8 kg ha-1) 



Barley - Results
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✓ Mean yield: +32%, +58% and +71% in Atomo, Concerto and 

Atlante

✓ Nutrient concentration:     P, N, Zn, Fe, Ca, Mg, K, and Cu



Application of the FERTIBIO microbial consortium 

APPLICATION OF THE FERTIBIO MICROBIAL CONSORTIUM ON 

SEVERAL GENOTYPES OF WHEAT, BARLEY AND SUNFLOWER

-M: control+M: AM fungal inoculation

• High-Oleic hybrid: Talento

• Distribution at the sowing of AM fungal mycorrhizal roots, spores and hyphal

fragments (45000 spores ha-1)



Sunflower - Results

✓ Shoot and root DW at starting and end of 

flowering: +18% and +59% 

✓ Yield: +29%

✓ Macro-nutrient concentration: P +19%; N +26% 

and K +31% 

✓ Micro-nutrient concentration: Zn +21%; Fe 

+39% and Cu +22% 

✓ Oil Yield: +26% 

✓ Linoleic acid: more than double

✓ Linolenic acid: +25%

✓ 𝛼-pinene:



Recommendations for the application of microbial biostimulants

How much?

Rate

When?

Time

What?

Formulation

How?

Method of 

application

Soil: Broadcasting or Band placement

Foliar

Seed inoculation

Seedling root dip

Type of microbial consortia

Quality of carrier material

Liquid or solid formulation

Preseeding

Seeding

Topdressing

Powder, Liquid or Pellet

Carrier (e.g. lignite, zeolite)

Shelf life of the formulate

Inoculation or 

not? Soil microbial activity

Mycorrhizal Infection Potential

Cropping system: rotation, host crops, tillage and fertilization

Preliminary evaluations: soil biological parameters

Crop genotype/microorganism 

Functional complementarity 

within the microbial consortia

Soil fertility



Thanks for the attention

Web Site: https://fertibio.ciatoscana.eu
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https://www.youtube.com/watch?v=mPq9Y19mxp4

http://www.santannapisa.it/it/personale/elisa-pellegrino

	Diapositive 1 Title
	Diapositive 2 Perspectives on agricultural inputs in view of the current geopolitical challenges
	Diapositive 3 Perspectives on agricultural inputs in view of the current geopolitical challenges
	Diapositive 4 Content 
	Diapositive 5 Before the war started…. 
	Diapositive 6 … Beginning of the war and immediate consequences 
	Diapositive 7 … Impacts on the EU
	Diapositive 8 Content 
	Diapositive 9 Direct energy use in agriculture
	Diapositive 10 Fertilisers are critical for EU agriculture 
	Diapositive 11 Manufacturing mineral fertilisers
	Diapositive 12 Content 
	Diapositive 13 Towards a fossil-energy-free farming
	Diapositive 14 Bio-based alternatives to substitute fossil and mineral fertilisers
	Diapositive 15 Reducing the fertiliser demand
	Diapositive 16 More sustainable & resilient farming systems
	Diapositive 17 Upcoming funding opportunities (selection)
	Diapositive 18
	Diapositive 19 Title
	Diapositive 20 AgroFossilFree
	Diapositive 21 The path towards a defossilised EU agriculture
	Diapositive 22 Problem Statement
	Diapositive 23 Solution
	Diapositive 24 Problem Statement
	Diapositive 25 The Project
	Diapositive 26 Approach
	Diapositive 27 Main Findings from Farmers’ Survey 
	Diapositive 28 Main Findings from Farmers’ Survey 
	Diapositive 29 Main Findings from Experts’ interviews 
	Diapositive 30 Main Findings – Needs to be addressed 
	Diapositive 31 Main Findings – Needs to be addressed 
	Diapositive 32 Conclusions
	Diapositive 33 Conclusions
	Diapositive 34 THANK YOU FOR YOUR ATTENTION!
	Diapositive 35 Try to visit our platform!
	Diapositive 36 Title
	Diapositive 37 Hyperfarm
	Diapositive 38 HyPErFarm - HYDROGEN AND PHOTOVOLTAIC ELECTRIFICATION ON FARM 
	Diapositive 39 Project general info
	Diapositive 40 Consortium partners
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44 Lovenjoel – Univ. Leuven - TRANSfarm
	Diapositive 45 AgriPV-tool KU Leuven
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52 Thank you
	Diapositive 53 Title
	Diapositive 54 FERTIBIO
	Diapositive 55
	Diapositive 56
	Diapositive 57
	Diapositive 58
	Diapositive 59
	Diapositive 60
	Diapositive 61
	Diapositive 62
	Diapositive 63
	Diapositive 64
	Diapositive 65
	Diapositive 66
	Diapositive 67
	Diapositive 68
	Diapositive 69
	Diapositive 70
	Diapositive 71 Title
	Diapositive 72 GO-GRASS
	Diapositive 73 Grass-based circular solutions for rural agri-food value chains 
	Diapositive 74
	Diapositive 75 Green biorefineries as the disruptive agent for new products from rural areas
	Diapositive 76 Highly diverse demonstration sites
	Diapositive 77
	Diapositive 78
	Diapositive 79
	Diapositive 80
	Diapositive 81
	Diapositive 82 Title
	Diapositive 83 SINCE-AFC
	Diapositive 84
	Diapositive 85 Project Partnership
	Diapositive 86 Project Aim
	Diapositive 87 Circular Economy focus
	Diapositive 88 Challenge
	Diapositive 89 Approach
	Diapositive 90 Exchanging the experience  
	Diapositive 91 Difficulties encountered
	Diapositive 92 Drivers for increased impact
	Diapositive 93
	Diapositive 94 Expected Added Value …for the partner regions in the Agri-Food sector  
	Diapositive 95 Thank you!   https://www.interregeurope.eu/since-afc/

