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Every US$ 1 invested in Embrapa by the Federal government 
generates an average return of US$ 13.20 for the Brazilian society

• 47 research centers

• 4 laboratories/offices abroad

• 9,234 employees
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Brazil is a powerhouse agricultural producer – 3 seasons of 

cropping/year

Production

Millions
of tons

Fruits

Millions
of tons

Millions
of tons

Billions
of liters

Grains

Meat
Milk

▪ Brazil has a largest

area of agriculture

and net exported in

the world

▪ Is the top-5 producers 

of 34 commodities:

▪ soybean, maize, 

sugarcane, coffee, 

cotton, meat, etc



PHOSPHORUS is important to plant 

energy, root growth, and food 

productivity



Brazilian soils:

Low available P, oxides 

of Fe and Al, clays

and

High retention potential

Global P Limitation and LEGACY P

▪ Increase the demand 
for synthetic P fertilizer

▪ Higher production cost 
to Brazilian farmers

▪ Only 20% phosphate is 
reused by plants



Brazil’s dependence on PHOSPHATE imports  - World Increasing demand for fertilizers  

FERTILIZERS REPRESENT UP TO 30% OF THE 
PRODUCTION COSTS

Maize 1st season

Wheat

Maize 2nd season

Bean

Coffee

Soybean

Rice

Sugarcane

Cotton

Product

Fertilizers
represent

30%
of maize cost

5 crops represent 83% of Brazilian demand for fertilizers in 
2020 (%)

Soybean

Maize

Coffee

Sugarcane

Cotton

BRAZIL DEPENDS ON FERTILIZERS IMPORT

Import dependence National Fertilizer Plan target the
fertilizer reduction fo

Brazilian average consume:

40 millions
tons, considering 1/3 for 

each group (NPK) 

Importance:
Fertilizers are used in 

Brazilian agriculture, from
the commodities (eg. 
soybean, maize and

sugarcane) to smallholders
(eg., rice, beans and

vegetables)

Fertilizers (NPK) Import on average: Main sources:

Nitrogen (N)

Phosphate (P)

Potassium (K)

Russia, China and Middle
East

China, Marocco and
Russia

Belarus, Canada  and
Russia



Biological solution: Efficient phosphorus cycling

In the nature for the production system 

P solubilizing and mineralizing microorganisms and Mycorrhiza



The first Technological

BIO Solution

was launched in 2019, Brazil

• Different mechanisms of P solubilization and plant promoting

growth

• rhizospheric and endophitic strains



Source: Embrapa

Without inoculantsWith inoculants

Inactive Phosphorus

Active Phosphorus

with phosphorus solubilizing inoculants
without phosphorus solubilizing inoculants

- Organic acids

- Phytase

- Biofilms

- Siderophores



PHOSPHATASEPhosphorus

Organic



From bacteria to bioinoculant - steps



History of isolation and selection of B. subtilis and B. megaterium strains in Brazil

Isolation of P solubilizers

2002

2011

300 rhizospheric
microorganisms

150 endophytic
microorganisms

Solubilization potential

5 regions, P-efficient
maize hybrids

Efficiency in the solubilization of
rock phosphates

Efficiency in the solubilization of
iron phosphates

Efficiency in the solubilization of
organic phosphates

Production of IAA, enzymes, 
phosphatases, biofilm, EPS



Maize Inoculation of selected Bacillus on the greenhouse conditions

Non-inoculated



Bacillus Inoculation in maize under field conditions

First seasons: 5 strains
Last seasons: 2 strains

CNPMS B2084
CNPMSB119

+20% P 

+11 % grain
production

• Partnership between Embrapa and Simbiose



Validation of Bacillus inoculants in maize field

Sete Lagoas Goiás

P grain (g kg-1)

Sete Lagoas Goiás

B2084

B119

Maize yield (kg ha-1)
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Oliveira et al. (2020)



*Hungria & Nogueira et al, 2020 – Embrapa Soybean

Inoculation of soybean with SolubPhos

Soybean

Control SolubPhos 150 ml/ha



46,2

50,5

+ 4,3
bu/acre

Control

Soybean
Data from 366 Field Tests

ROI 7.55

139,6

149,1

+9,5
bu/acre

Corn
Data from 37 Field Tests

ROI 8.9

Control



P inicial resina = 18,8 mg dm-3 (Bom)

20% mais T1

13% mais T1

15% mais T1

Fonte: Geraldo Cançado

24% mais T1

16% mais T1

14% mais T1

Sugarcane inoculated with SOLUBPHOS – 2020/2021 season

Witness Solubphos



NEW TRIALS: Sorghum, brachiaria, tomato, carrot, 
rice, beans, coffee, wheat, banana, potato, cotton, etc.

▪ B119 (B. megaterium)

▪ B2084 (B. subtilis)

Growing seasons

Registered:
Maize
Soybean
Sugarcane

• Registered in others 
countries: now in 

Germany,  
Argentine, Uruguai, 

EUA, Canada, 
Paraguai, etc

Expanding a lot area in Brazil



• Difference in root initiation in soybean plants inoculated with SolubPhos compared to

the untreated control. São Luiz do Oeste, PR.

Farmers report gains in roots, productivity across the country

R$ 1.3 billion in social profit to the country in 2021: https://www.embrapa.br/busca-de-noticias/-/noticia/61084904/biomaphos-rendeu-r-

105-milhoes-ao-pais-em-2020-com-aumento-de-produtividade-de-soja-e-milho

• Good to soil health, low C emissions, low cost, low water polution,  and reduce the use of synthetic fertilizers

• potential for partial or total replacement of synthetic fertilizers



Bioinputs: Biological solutions to increase phosphorus and nutrient use 

efficiency – FAO and ONU goals

Demands

TO ADOPT MANAGEMENT PRATICES THAT 
INCREASE ORGANIC SOURCES OF NUTRIENTS, 
NUTRIENT CYCLING, BIOLOGICAL INPUTS AND 

LOW CARBON AGRICULTURE

Biological
inoculants



Papers and Other Results with PSM, SolubPHOS
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Thank you!
Obrigada!

Christiane A. O. Paiva

christiane.paiva@embrapa.br
+55-31-30271193

mailto:christiane.paiva@embrapa.br


Technology developed in partnership with EMBRAPA

Isolates - B. subtilis BRM 2084 + B. megaterium BRM 119

Formulation - Suspension Concentrate (SC)

Concentration - 4x109 CFU/mL

Shelf life - 12 months in 25~30oC (77~86oF)

Application – In Furow or Seed Treatment

Pack Size (actual) – 0,5L, 1,0L, 2,0L.

2 x 2,5 Gallons = 1 case*

*or another according to necessity

CharacteristicsA public-private partnership 

between Embrapa and the 

company Simbiose is the 

first to offer an inoculant 

fully developed from 

Brazilian technology for the 

market - SolubPhos


