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The European Commission (EU) created the European Green Deal, a roadmap for Europe to 
become a climate-neutral continent by 2050.

The EU Common Agricultural Policy promotes the adoption and use of bio-based products 
and organic farming. It provides up to 30% of the budget as direct green payments to farmers 
to maintain sustainable agricultural practices.
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EU 2019: M513 people
EU 2030: M738 people

Source: European Union Census Bureau
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Biofertilizer Market (2017)
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Biofertilizer Market

Global Market 2020: USD 2900M

Estimated CAGR: 12% from 2021 to 2031

Global Biofertilizer industry 2031 (expected): USD 5200M

The Europe Biofertilizers Market size is estimated at USD 580M in 2023 and is 
expected to reach USD 1030M by 2028.

Regulation (EU) 2019/1009 of the European Parliament and of the Council laying down rules on the 
making available on the market of EU fertilising products and amending Regulations
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key points of the new EU 2019/1009 regulation

Regulating new products intended to improve nutritional efficiency and setting down the same rules for all 
players at European level.

Encourage European self-sufficiency within a sustainable agriculture scenario, contributing to the development 
of the circular economy inside the EU.

While the former EU 2003/2003 regulation laid down the rules for inorganic fertilizers and liming amendments 
only, the new EU 2019/1009 regulation establishes up to seven (7) Product Function Categories (PFCs), that 
are defined based on the functions attributed to a specific product.

https://www.boe.es/doue/2003/304/L00001-00194.pdf
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The new EU 2019/1009 regulation includes and regulates other categories of 
fertilizers with functions that go beyond the mere supply of nutrients to the 
soil or plant.

These Product Function Categories PFCs cover:

PFC 1: fertilizers (including inorganic, organic and organo-mineral fertilizers);

PFC 2: liming materials;

PFC 3: soil improver;

PFC 4: growing medium;

PFC 5: inhibitor;

PFC 6: plant biostimulant; 

PFC 7: fertilizing product blend.

(6 A) Microbial plant biostimulant

(6 B) Non microbial plant biostimulant

Azotobacter spp.
Mycorrhizal fungi
Rhizobium spp.
Azospirillum spp.
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The new EU 2019/1009 regulation includes, regulates and 
defines plant biostimulant products. 

The previous regulation did not include biostimulants and 
they were only covered in certain individual national laws.

The development is the definition of the term biostimulant in the regulation, which is 
linked to the use and characteristics of these products. The text indicates that a 
biostimulant "is an EU fertilizing product whose function is to stimulate plant 
nutrition processes independently of the product’s nutrient content with the sole aim 
of improving one or more of the following characteristics of the plant or the plant 
rhizosphere: nutrient use efficiency, tolerance to abiotic stress, quality traits, or 
availability of confined nutrients in the soil or rhizosphere".

…

https://www.seipasa.com/en/blog/biostimulants-in-european-fertilising-products-regulation/
https://www.seipasa.com/en/blog/biostimulants-in-european-fertilising-products-regulation/
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What changes does this imply for companies that 
produce and sell biostimulants?

In this new scenario, biostimulants have to undergo a prior assessment process 
and obtain the conformity of accredited entities in this regard.

P.e.: Manufacturing companies have to carry out efficacy trials in advance to prove the 
statistically significant effect of their biostimulant product.

Manufacturers can only state the benefits of their product on the label
after having proven these in field trials on tested crops.
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Source: Mitter et All. (2021)
https://www.frontiersin.org/articles/10.3389/fsufs.2021.606815/full

https://www.frontiersin.org/articles/10.3389/fsufs.2021.606815/full
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Application: 5l/ha de Kiplant All-Grip
and
Reduction of:

de 450kg/ha base fertilizer: 150kg/ha de 13-11-21  

(33%)

de 150kg/ha Starter fertilizer: 150kg/ha de 21-17-0 

(Totalidade)

de 400kg/ha top dresser fertilizer: 100kg/ha de 40-0-0 

(25%)
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Related to Control

Reduction of:

31% do Nitrogen

56% do Phosphorus

33% do Potassium

Reduction of 400kg/ha of fertilizers from a total of 1000kg/ha
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Results (1 Ago 2022):
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Resultados (1 Ago 2022):
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Controlo 18 457

Kiplant All-Grip 18 475
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Effect of kiplant All-Grip on vineyard soil microbiome
(B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL; P. putida, >1x108 UFC/mL) 

A budding new Agriculture
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Análisis metagenómica por secuenciación de DNA de bacterias (16S rRNA) y hongos (ITS), y por secuenciación 
de determinados genes funcionales específicos; secuenciación por tecnología Illumina MiSeq

Diseño exp.: 3 bloques (réplicas), 2 tratamientos (Control y Consorcio bacteriano);i.e 6 parcelas; cada parcela con 12 plantas
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Effect of Kiplant All-grip on the microbial species related with
Carbon pathways

Carbon fixation

Organic matter release

% increase compared to control
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0 10 20 30 40 50 60

Auxinas (IAA)

Citocininas (CK)

Giberelinas (GB)

% incremento relativamente al control

Efecto del consorcio bacteriano en la comunidad de 
microrganismos del suelos asociados a la produción de 

fitohormonas
Effect of Kiplant All-grip on the microbial species related with

the production of phytohormones

% increase against control

A budding new Agriculture

% increase compared to control
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0 20 40 60 80 100 120 140 160

Exopolissacáridos

ACC deaminasa

Tolerância a la salinidad

Solubilización metales pesados

% incremento relativamente al control

Efecto del Consorcio bacteriano en la comunidad de 
microrganismos del suelo asociados a la producción de 

compuestos de adaptación al stress

% increase against control

Effect of Kiplant All-grip on the microbial species related with
the production of stress adaptation metabolites

A budding new Agriculture

% increase compared to control

Heavy metals complexation

Salt tolerance

ACC deaminaseACC deaminase

Exopolisacharides
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Botrytis

Aspergillus

Enfermedad de Petri
(Phaeoacremonium ...)

Cladosporium

% reducción relativamente al control

Efecto del Consorcio bacteriano en la reducción de la presencia 
en el suelo de hongos patogenos asociados a enfermedades de 

la vid

% reduction against control

Effect of Kiplant All-grip on the reduction of microbial species related with
Vineyards diseases

A budding new Agriculture

% reduction compared to control

Petri disease
(Phaeoacremonium…
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CULTIVO Aguacate
VARIEDAD Hass
PLANTAS 60

TECNOLOGÍA DE CULTIVO Campo abierto

SISTEMA DE RIEGO temporal
SISTEMA PRODUCCIÓN suelo

RENDIMIENTO/HA N/A
MUNICIPIO Uruapan

ESTADO Michoacán

Objectivo: Comparar consorcio bacteriano* contra paquetes nutricionales usados 
tradicionalmente por el agricultor en la zona donde se realiza la prueba

*B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL; P. putida, >1x108 UFC/mL

Estimular el microbioma del suelo promueve una mayor absorción y asimilación de 
fósforo en árboles de aguacate en condiciones de fósforo retenido?..

O nascer de uma nova agriculturaA budding new Agriculture
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Tratamiento suelo

B. megaterium, >1x108 UFC/mL; 

P. fluorescens, >1x108 UFC/mL; 

P. putida, >1x108 UFC/mL

5l / 3000l water per application

50 litters of water per tree

Primera aplicación 2 de septiembre 2022

Segunda aplicación 28 de septiembre 2022
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BENEFICIAL BACTERIA ANALISYS

23 DE SEPTIEMBRE
ENSAYO BACTERIAS RESULT

CONTROL Bacillus spp 3 x 104

Pseudomonas spp Non detected
TRATAMIENTO Bacillus spp 3 x 105

Pseudomonas spp 2 x 104

26 DE OCTOBRE
ENSAYO BACTERIAS RESULT

CONTROL Bacillus spp 5 x 104

Pseudomonas spp Non detected
TRATAMIENTO Bacillus spp 3 x 106

Pseudomonas spp 2 x 105

+ 10 X

A budding new Agriculture
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DISEÑO EXPERIMENTAL 
Se utilizó un diseño de bloques completos al azar con 4 tratamientos y 5 repeticiones. La unidad experimental fue 
un árbol de aguacate cv Hass.

EVALUATION OF KIPLANT ALL-GRIP IN AVOCADO

TRATAMIENTOS

Tratam. Consorcio Bacteriano Dosis/
ha

1 Control
2 T. harzianum, 1.35x105 UFC/g; P. bilaiae + Penicillium spp. + P. lilacinus, 1.25x107 UFC/g; B. 

subtilis, 1.25x108 UFC/g; A. brasilensis, 1.25x105 UFC/g
2kg

3 B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL; P. putida, >1x108 UFC/mL 3l

4 B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL; P. putida, >1x108 UFC/mL 6l

A budding new AgricultureO nascer de uma nova agricultura



Control               Tratamiento 2         Tratamiento 3       Tratamiento 4
(2kg/ha)                   (3l/ha)                     (6l/ha)

+61%
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+68%

Control                 Tratamiento 2               Tratamiento 3          Tratamiento 4
(2kg/ha)                        (3l/ha)                        (6l/ha)
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Control               Tratamiento 2         Tratamiento 3       Tratamiento 4
(2kg/ha)                   (3l/ha)                     (6l/ha)

+50%
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Control               Tratamiento 2         Tratamiento 3       Tratamiento 4
(2kg/ha)                   (3l/ha)                     (6l/ha)

+78%
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Counting flowers and fruits
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Control                 Tratamiento 2              Tratamiento 3          Tratamiento 4
(2kg/ha)                          (3l/ha)                       (6l/ha)

+80%

Initial fruit setting (fruits 0,5-1cm)
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Control                   Tratamiento 2              Tratamiento 3            Tratamiento 4
(2kg/ha)                          (3l/ha)                         (6l/ha)

Final fruit setting (fruits 3-5cm)
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EFECTO SOBRE LA MICROBIOLOGÍA DEL SUELO
Tratamento Trichoderma

(UFC/g)

Controlo 3.9 x 103

T. harzianum, 1.35x105 UFC/g; P. bilaiae + Penicillium spp. + P. lilacinus, 1.25x107

UFC/g; B. subtilis, 1.25x108 UFC/g; A. brasilense, 1.25x105 UFC/g 1 x 103

B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL;
P. putida, >1x108 UFC/mL (3l/ha) 1.9 x 103

B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL;
P. putida, >1x108 UFC/mL (6l/ha) 9 X 103

EFFECT ON SOIL MICROBIOME
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Tratamento Fusarium spp.
(UFC/g)

Controlo 1.51 x 104

T. harzianum, 1.35x105 UFC/g; P. bilaiae + Penicillium spp. + P. lilacinus, 1.25x107 UFC/g; 
B. subtilis, 1.25x108 UFC/g; A. brasilense, 1.25x105 UFC/g 1.24 x 104

B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL;
P. putida, >1x108 UFC/mL (3l/ha) 1. 43 x 104

B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL;
P. putida, >1x108 UFC/mL (6l/ha) 8.6 X 103

O nascer de uma nova agricultura
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Global Drought Map (unitedcats.wordpress.com)
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42% of the globe
3000M people
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FUTURE ?..

PREBIOTICS

SYNBIOTICS

PROBIOTICS

POSTBIOTICS
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SOIL HEALTH
Adapted from: Vassileva et All.2020



Source: Basu et all. 2021
https://www.mdpi.com/2071-1050/13/3/1140
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EVALUACIÓN DE CONSORCIOS MICROBIANOS PARA EL CONTROL 
DE LA PUDRICIÓN RADICULAR CAUSADA POR Phytophthora

cinnamoni EN AGUACATE
M.C. BRAULIO ALBERTO LEMUS SORIANO

Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo
Uruapan, Michoacán, México.

Treat. Bacterial consortia Aplication Dose /ha

1,2 P. tinctrius, 1x106 ; UFC/g, G. intraradices, 1x103 UFC/g; A. brasilense, 1x106 UFC/g 1-Pre inoc, 
2-Post inoc 2Kg

3,4 T. harzianum, 1.35x105 UFC/g; P. bilaiae + Penicillium spp. + P. lilacinus, 1.25x107 UFC/g; B. 
subtilis, 1.25x108 UFC/g; A. brasilense, 1.25x105 UFC/g

3-Pre inoc,
4-Post inoc 2kg

5,6 B. megaterium, >1x108 UFC/mL; P. fluorescens, >1x108 UFC/mL; P. putida, >1x108 UFC/mL 5-Pre inoc,
6-Post inoc 3l

7,8 B. subtilis, 2.1x109 UFC/mL; B. megaterium, 2.1x109 UFC/mL; B. licheniformis, 2.1x109 UFC/mL; 
Azotobacter, 2.1x109 UFC/mL; P. fluorescens, 2.1x109 UFC/mL

7-Pre inoc,
8-Post inoc 1kg

9,10 Paenibacillus, >1x108 UFC/mL; B. amyloliquefasciens, >1x108 UFC/mL, B. megaterium, >1x108

UFC/mL; B. subtillis, >1x108 UFC/mL, B. licheniformis, >1x108 UFC/mL; B. oceanisediminis, >1x108

UFC/mL; B. safensis, >1x108 UFC/mL; B. coagulans, >1x108 UFC/mL, B. circulans, >1x108 UFC/mL

9-Pre inoc, 
10-Post inoc 2l

11 Controlo ---- ---

Bacterial consortia against Phytophtora cinnamoni on avocado
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M.C. BRAULIO ALBERTO LEMUS SORIANO
Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo

A budding new Agriculture

Combining biofertilizer application with precision agriculture technologies
The need for biofertilizers: a market perspective

O nascer de uma nova agricultura



EVALUACIÓN DE CONSORCIOS MICROBIANOS PARA EL CONTROL DE LA 
PUDRICIÓN RADICULAR CAUSADA POR Phytophthora cinnamoni EN AGUACATE

M.C. BRAULIO ALBERTO LEMUS SORIANO
Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo

Disease incidence– Pre-inoculation

Control T1                       T3                        T5                        T7                    T9
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EVALUACIÓN DE CONSORCIOS MICROBIANOS PARA EL CONTROL DE LA 
PUDRICIÓN RADICULAR CAUSADA POR Phytophthora cinnamoni EN AGUACATE

M.C. BRAULIO ALBERTO LEMUS SORIANO
Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo

Disease incidence – Post -inoculation

Control T2                       T4                       T6                       T8                    T10
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EVALUACIÓN DE CONSORCIOS MICROBIANOS PARA EL CONTROL DE LA 
PUDRICIÓN RADICULAR CAUSADA POR Phytophthora cinnamoni EN AGUACATE

M.C. BRAULIO ALBERTO LEMUS SORIANO
Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo

Control T1                       T3                        T5                        T7                      T9

Disease severity– Pre-inoculation
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EVALUACIÓN DE CONSORCIOS MICROBIANOS PARA EL CONTROL DE LA 
PUDRICIÓN RADICULAR CAUSADA POR Phytophthora cinnamoni EN AGUACATE

M.C. BRAULIO ALBERTO LEMUS SORIANO
Facultad de Agrobiología - Universidad Michoacana de San Nicolás de Hidalgo

Control T2                        T4                         T6                       T8                       T10

Disease severity – Post -inoculation
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SUST IN BILITY…

HEALTH…

 ONSUM RS…
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~140ha
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10ha Greenhouses
8ha Open field
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Symbiosis
Owner Paolo Gambara explains that new growing 
processes like symbiotic horticulture are used to 
find a natural balance. "Symbiosis uses 
microorganisms that benefit healthy plant growth to 
improve the soil. Analyzing zero-residue products 
show zero chemical molecules besides 
phytosanitary substances permitted in organic 
farming, as long as they're within the maximum 
50% RMA limits for that particular plant-based
product.“Gambaro is certified under the Zero Residue protocol. That means their products have 

legally permitted levels of chemicals below the analytical limit of determination (0.01 ppm) 
and residues of pesticides allowed in organic farming, per Annex I of EU Regulation 
2021/1165, within the 50% limit of the maximum residue limit.
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Source: Seenivasagan and Babalola (2021)
https://www.mdpi.com/2079-7737/10/11/1111

https://www.mdpi.com/2079-7737/10/11/1111
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