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An overview on the
Brazilian agriculture

Cropped area: ~75 Mha;

Pastures 165 Mha, ~ 30-40 Mha will be converted

Into crops Iin the next 20 years;

» >15 Mha were cropped under “agriculture-

Ivestock-forest integration (ILPF in Portuguese)”

oy 2020, nowadays >17 Mha;

» In 2022, more than 15 Mha of maize were
cultivated after soybean on the same area in the
same year,

» Wheat: the last commodity to be dominated.

Nowadays ~7 Mtons, to ~12 Mtons by 2030.
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A successful case: soybean inoculation with

Bradyrhizobium spp.
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A successful case: soybean inoculation with
Bradyrhizobium spp.

Million (doses, tons or ha)
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Soybean inoculation in Brazil, % of adoption °
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The numbers of BNF in Brazll

Considering only Soybean
(2019-2020)

Environmental Technology & Innovation 31 (2023) 103158

Contents lists available at ScienceDirect

Environmental Technology & Innovation

journal homepage: www.elsevier.com/locate/eti

Economic value of biological nitrogen fixation in soybean )

Check for

crops in Brazil

Tiago Santos Telles **, Marco Antonio Nogueira”, Mariangela Hungria "

~US$ 15.2 ioilrl'ionnr/'yr' "~183 Mton of CO,-eqg. avoided

v One of the most successful cases of using microorganisms in

agriculture;

v Advantages for the farmer and the environment.




Plant growth-promoting bacteria: Azospirillum

brasilense

Azospirillum spp. ) End of the 1970’s
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Strains Ab-V5 and Ab-V6 of Azospirillum brasilense

promote growth of maize and wheat

1 Control |

Strain Ab-V5
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Azospirillum registered as inoculant
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Co-inoculation Bradyrhizobium-Azospirillum
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Co-inoculation Bradyrhizobium-Azospirillum

TECNOLOGIA DE
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Grain yield (kg/ha)

Maize inoculation with Azospirillum saves 25% of

top-dress N-fertilizer without yield loss

Azospirillum brasilense Ab-V5 + Ab-V6
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> Soil exploration

> Efficiency of N use efficiency

> Access to water



Soybean co-inoculation with Bradyrhizobium and :
AZ OS p l r ’ I I um S

Cultivated Area (1,000 ha): 35.936 19 / 20 Cultivated Area (1,000 ha): 37.772 20 / 2 1 Cultivated Area (1,000 ha): 39.854 2 1 / 22
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Inoculants for biological nitrogen fixation and

plant growth-promotion
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Brazilian market of inoculants, million BRL

Borsari & Vieira (2022). Bioinsumos na Cultura da Soja




INndustries of Bio-inputs over the country
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Northeast
AL 4
BA 3
CE 2
PB 1
PE 2
RN 1
North
TO 1
Central West
DF 2
GO 5
MT 10
Southeast
RJ 2
SP 96
MG 11
South
PR 17
RS 10
SC 4
Total 171




Rural extension: taking technology closer to the farmer

80 1 v Grainyield in 242 technical reference units (TRUs)
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No-tillage area and percent of the Brazilian grain area
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Soil C, t ha'tl
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No-tillage: soil conservation and C sink

ENTS mEConv.

0-30 cm

105

0-60 cm

Q) Carb% Difference: 16 t ha!
-?c Rate: 800 kg hat yr?

X

e |
Carbon stocks in 293t hatyrt
different soil layers of eq-CO,
and management l
systems after 20
years. In 20 years
E(l;)t;fapa Soybean, Londrina/PR, 58 t eq'C02 ha_l

20.000 L diesel

Source: BABUJIA, L. C.; HUNGRIA, M.; FRANCHINI, J. C.; BROOKES, P. C. Soil Biology & Biochemistry, v. 42, p. 2174- 2181, 2010.
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Crop-livestock-forest integration (CLFI)
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>15 Mha 2020 (80% CLI)
Recovery of degraded pastures



Crop-livestock-forest integration (CLFI)
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Soil cover
Protection against erosion

Source: Embrapa

Fodder for cattle

More offer of forage in critical
dry periods.
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Source: Nunes, 2019

Improvement of the system
Improving soil physical,
chemical and biological

properties



Inoculation of maize with Azospirillum

v" Inoculation with Azospirillum brasilense
Increase yield by 20%;

v Stimulation of root system;
v Improve efficiency of use of N-fertilizer;

v" Increase the effectiveness of the
production system.




lnoculation of maize

with Azospirillum

Stimulation of roots

> Soil mining
> Effectiveness of use of fertilizers
> Access to water
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Azospirillum In
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Faster soil coverage

> Biomass and soil cover

+ Uptake of nutrients
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Foto: Leite 2019

+AzZ0

Foto: Embrapa Soja



Creating a biologically favorable environment
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Creating a biologically favorable environment
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En@a Brazilian Agriculltural Research
Corporation

National Center for Soybean Research
Tha nk you Laboratory For Soil Biotechnology

Londrina Parana Brazil ‘_/4

» G

& MicroAgro
INCT

R-Parana

Contact o
: lll JI' Universidade
marco.nogueira@embrapa.br __T'_ Estadual de LondRina
@ +5543 3371-6215
@ +5543 9 9644-4576
in Marco Nogueira
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COMEMORATIVA
50 ANOS DA ' X CONGRESSO
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Kl cbsoja CAMPINAS, SP

21 a 24 de julho de 2025

cbsoja.com.br



Diseases Research
Embrapa Soybean

Rafael Moreira $oares
Plant Pathologist
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DAMPING OFF
-Anthracnose
-Phytophthora

-Rhizoctonia
-Sclerotium
-Fusarium
-Pythium

EARLY MIDDLE

-Brown Spot | -Powdery Mildew
(Septoria) -Rust - Phytophthora
-Cercospora -Anthracnose -Rhizoctonia
Blight -Target Spot
-Bacterial Blight | -Sudden Death
-Rust -Sclerotinia Stem Rot
- Phytophthora | -Viruses -Bact.Pustule

Nematodes (alls, cyst, Iesio'n)

END OF CICLE

-Brown Spot
-Cercospora Blight
-Charcoal Rot
-Rust
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Research at Embrapa Soybean

Diseases identification
Isolations, storage, basic studies, etc.

Screening of germplasm — Breeding Program
Rust, stem canker, Phytophthora, frog-eye leaf spot, bacterial
pustule, target spot, cyst and gall nematodes, mosaic and stem
necrosis virus.
Diseases occurrence and cost

Diseases epidemiology and race variability

Diseases spray (fungicide and alternatives) and cultural
management




Plant Pathology researchers

Mauricio C. Meyer
Micology, diseases integrated
management, biological and
chemical control.

' "
] |

|

* ]

' Rafael M. Soares
Micology, bacteriology, diseases

| integrated management, chemical
2| control, spray technology, genetic
@ resistance.

Claudine D. S. Seixas

Micology, virology, biological
control, diseases integrated
management, and
phytopathogens collection.

Claudia V. Godoy

Micology, epidemiology,

management, chemical and |
biological control.




Plant Pathology researchers

i Regina M.V.B.C. Leite

Sunflower diseases management, and
genetic resistance

Leandro E.C. Diniz

Microrganisms genetic diversity,
plant gene editing and
transformation.

Joseé Mauro C. Castro
. Nematology

Biology, epidemiology, and genetic
resistance to soybean nematodes
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PHYTOPHTHORA ROOT ROT
Rhytephthera sejae

S\



CHARCOAL ROT
Macrophomina phaseolina

- Soil fungus

- Control:
- Resistant varieties???
- Soil management







CERCOSPORA BLIGHT & LEAF SPOT

Cercospora kikuchii

-Losses 8-15%

- Control:

-Resistant varieties

-Clean seeds

-Crop rotation

-Adequate fertilization

-Seed Treatment

-Foliar Fungicides
R3 to R5.1
(benzimidazoles, triazoles,
strobilurins)




TARGET SPOT

Corynespora cassiicola
-Losses: 18 to 32%

-Control:
-Crop rotation
-Resistant varieties ??
-Fungicides
(benzimidazol — carbendazin,
thiophanate methyl ??; triazoles;
carboxamides)




CYST NEMATODE

Heterodera glycines

-Small plants

- Controle:

-Prevention: clean machinary.
-Crop rotation

-Clean seeds

-Soil

-Resistant varieties




CYST NEMATODE




GALL NEMATODE

Meloidogyne incognita e M. javanica

-Small plants.

- Control:

-Crop rotation
-Soil prepare

-Resistant varieties




SOYBEAN RUST







SOYBEAN RUST

Cultural

Integrated management:

Chemical

Resistant cultivars

Legislative Measures




Resistant cultivars

PROTEGAD

FERRUGEM J ; idl
ASIATICA

7/

Rl

TMG 7060 IPRO RS 511 Suscptible

En@a



Sanitary Empty (free host period)
Regido I4: 15 de junho a 15 de setembro AMAPA
Rl e 1 RS S 0Se UM i e deseirn 28 e e

PA
z MARANHAO

19 de dezembro a 18 de margo 01 de dezembro o 28 de fevereiro
RORAIMA ceark
S5 03 de novembro o 31 de joneiro

=

AMAZONAS
15 de junho a 15 de setembro PIAUL
Regido I7: 01 de setembro a 30 de novembro
Regido I18: 01 de agosto a 30 de outubro
Regido II19: 01 de julho o 29 de setembro
TOCANTINS . AASOAS
01 de julho a 30 de setembro UTAN ke & 01 de ako¥
ACRE
01 de julho o 30 de setembro
RONDONIA BAHIA
Regido I10: 10 de junho a 10 de setembro 01 de julho o 30 de setembro
Regido II11: 15 de funho a 15 de setembro S PSS 3
MANTO S80S0 , ; ~ ) DISTRITO FEDERAL
15 de junho a 15 de setembro ~ N 01 de julho a 30 de setembro
GOTAS
15 de junho a 15 de setembro 27 de junho a 24 de setembro
PARANA
10 de junho o 10 de setembro
MINAS GERAIS
01 de julho o 30 de setembro
RIO GRANDE DO SUL S z
13 de julho a 10 de outubro e
22 de junho o 20 de setembro SAD PAULO

15 de junho a 15 de setembro

Fonte: Ministério da Agricuitura ¢ Pecudela
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Fungicide spra




Eficciency reduction of fungicides

Performance of DMI and Qol fungicides on the control of ASR
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Crop season

TBZ (tebuconazol), CPZ (ciproconazol), TTZ (tetraconazol) e PTZ (protioconazol) - (IDM)
AZ (azoxistrobina), PCX (picoxistrobina) E MTM (metominostrobina) - (IQe)
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www.consorcioantiferrugem.net

. Consércio Antiferrugem

Parceria piiblico-privada no combate a ferrugem asiatica da soja

Soja voluntaria
® 1-9 ocorréncias
@ 10-99 ocorréncias

s

o

100

POR ESTADIO POR ESTADO ACUMULADO POR DATA

MAPA DA DISPERSAO FERRUGEM EM NUMEROS PRODUTOS E INFORMAGOES SOBRE O SITE v AREARESTRITA

NOTICIAS OCORRENCIAS LABORATORIOS

Alerta sobre o controle da ferrugem-asiatica no Brasil

09

Focos de ferrugem confirmados no oeste da Bahia

Primeiro foco da Ferrugem-asiatica em Goias

11/01/2017

n

Primeiro caso de ferrugem em area comercial em Primavera do Leste

Primeiro relato de ferrugem-asiatica em lavoura comercial no Mato Grosso do Sul
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TECHNOLOGY TRANSFER

COURSES, TRAININGS, FIELD DAYS,
INTERVIEWS, PUBLICATIONS _—




Publications Em P
I

Eficiéncia de fungicidas para 0 controle
da mancha-aivo, Conmespara cassicols,
na cultura da 3040, Na safra 20202021
resuitacos sUManzados 0os ensaos

a anatee b me ats Ga
eaperitnte o UMATER 7 no satvs 201617

-

13135Ca 32 30,3, Phakopsora
pachyrhizi, na safea 20202021
resutados sumarzados dos ensaios

Docqg)epztgg I Edsioci de ngdss ur conile de

Morior aments 08 PRascescva i
pochyrhd na satra 201772018
Para lomada de Gecad0 60

Corroke 33 Qe Sadtca

Circular
€cnica

T

cooperatvos

Ensaios em rede para
controle de doencas na
cultura da soja.
Safra 2004/2005

Montoramento de

Phakopsors pachyrd -
na safra 20182019 para
Phakopsors pechyrhi
na safra 20192020 para
tomada de decsdo do
L

O nematoide da haste verde

389
False Bean Smut Caused by Slime Mold

LenmiraA XX

N etee £ b o B G ko S Do
Curtobacterium flaccumfaciens
pv. flaccumfaciens

na cultura da soja

P




Thank you!

rafael.soares@embrapa.br
www.embrapa.br/soja
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Soybean seed quality and technology

Fernando Augusto Henning
Jose de Barros Franca-Neto
Francisco Krzyzanowski

Emigpa 50



Seed Quality

v" Genetic
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Post harvest




Seed Pathology

Seed Physiology and Technolog
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Vigor trainning - 16 editions, 573
part|C|pnts
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17° Curso de Vigor em Sementes de Soja
Embrapa Soja, Londrina, PR, 8 a 12 de julho de 2024  Emgp



Training in TZ and Seed Patology 38 editions > 4000 part|C|pants
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76° Curso ) co‘m Tetraz%lﬁe ?’J/oglaﬂ de\;i'ementes o [2] So;a
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Emgpa 50..
The harvest depends on what you sow (plant)!

« [here are no good crops
without good seeds»

Use certified (official) seeds: C1 & C2 or S1 & S2

(guarantee of genetic purity, physiological quality and
disease-freel)
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So0ja - 29% Trigo - 25% Milho - 8%
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The risks to agriculture......

Destructuring of research

Dismantling of the seed park

Vulnerability to new pests and diseases
(stem canker, frog's eye, White Mold! etc.)
Tax evasion

Misinformation in the field

Productivity reduction

Loss of external competitiveness

0 prejuizo da pirataria

Veja quanto deixa-se de arrecadar, anualments, em ropalies por causa da produgao de sementes clandestinas:

Brasil — R$ 2,4 bilhdes

Parana — R$ 220,4 milhdes

Santa Catarina — RS 300 milhoes

- Rio Grande do Sul — R$ 646 milhdes




<. Emigpa 50
The farmer s risks!

Phytosanitary - Spread of pests and diseases

Ex: nematodes, weeds, diseases (CH, CS, PB, MB)
Loss of genetic performance - purity

Mixtures, low performance, non-uniformity
Regional adaptation (Smuggled soy!)

Drop in productivity

Physiological quality — (Germination & vigor)
Detachment from technology and training

And...

Low performance, Low productivity and Low
profitability!



Seed productiom

v" 3,5 millions of tons per year
v > 600 millions of dollars

v’ 420 producers

v'>300 000 people

v > 15 breeding programs




EmGpa 50..
Soybean Seed treatment in Brazil

12 Recomendation -

«1981- Center — South

«1983- Extended to Brazil (RS & SC)

* Fungicides (contact and systemic)

* Insecticides

 Nematicides

* Micronutrients (Co, Mo, Zn, Copper, Mn)
* Biostimulants

« Hormones & growth regulators

e Other (polymers, pigments)

* |noculants...



Em’gpa 50

The evolution...

Products, equipaments, people,

knowledge... Industrial
Seed

80's — 90°s //,—5‘ Treatment
- -

On farm -=70's






Emgpa 50..
Fungicide efficiency
(benzimidazois)

Thiabendazole 15 g I.a. Control
per 100kg seed Untreated
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Emigpa 50

Action of fungicide — under drought after sowing (Aspergillus flavus)
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PATOGENES EVALUATED ﬂ

Colletotric_:hu

Fusarium

Diaporthe spp Cercospora

Corynespor




Tabela 16. indice de doenca (ID%) de Rhizocfonia solani dado pela Formula de McKinney em funcio dos diferentes
fungicidas aplicados nas sementés da soja, salra 2022/2023.

Tratamentos
Ingredients ativo

Dose
{mL ou g LaJj100kg de

1.Testemunhs inoculads

2 Testemunha nac inoculada

3. carboxina+tiram’

4. Ipoconezol+tiram

5. |poonazol

b. tiofanato metiico+cionotaboni’
T. tiofanato metilico+fluazinam’

B. tiofanato metiico+fluazinem

0. metalaa-M+tiabandazol+fudio

10. carboxamida 5% NS A5EF
mefenoxam+=difenoconazol

Midias seguidas e Mesma kTa na ookna |
Registo espedal tempordnio). PR - produl

Mo primeiro ano dos ansaios al

da samantes o observado que
aprasentaram eficiéncia  dife

com o alvo-bioldgico. Tiofanato melilico isolado
apraseniou baixa efici@ncia de controle de Fusarium
spp., Collstotnchum froncafum e Carcospara spp.
A aficiéncia de conlrole pode varar com a aspéaca
8 nNovos ensaios serfo realizados com diferantes
espécies para comprovar as eficiéncias obsarvadas
nasses aipanimeanios.
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Care we must have!

Related to seed quality:

Physical conditions of seed and seed coat (related to
of products) :

6 Circular Técnica 192

ISSN 2176-2864

NV Teste do hipoclorito de

192 sodio para determinacao da
ocorréncia de microfissuras
no tegumento da semente
de soja

Microfissuras no tegumento

Imagens de
microtomografia de raios X
em trés dimensoes
|[Semente de soja]

Francisco Carlos Krzyzanowski, José de Barros Franga-Neto
Londrina, PR Gustavo Roberto Fonseca de Oliveira, Femando Augusto

Fevereiro, 2023 Henning
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ldentify source of damages (field, harvest, storage?)
Most commom pathogenes

Care we must have!
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Metodologia do teste de tetr: : i
em sementes de soja ologia do teste de tetrazolio

em sementes de soja




Control temp. and UR%

= Temp. 10 °C - RU 55 a 60%

= Temp. 15°C - RU 60 a 65%
= Seeds: 12%

= Seeds in bags and big bags




Emgpa
IPM — Iin SEEDS and GRAINS

= Phosphine 400 ppm /120 h

Lasioderma serricorne Ephestia elutella

Rhyzopertha dominica

» 3x—applied does not affect
seed quality.

Oryzaephilus surinamensis Sitophilus oryzae Tribolium castaneum
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1.200 — e
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PH; concentration (ppm)

The exposition time of seeds to PH; (hours)

== Delivered 1 g of PH3/m3 == Delivered 2 g of PH3/m3 === Delivered 3 g of PH3/m3



Considerations... Emgpa 50

With the advance and technology in ST the volume of treated
seeds tripled

2009 - U$ 360 milhdes
2014/15 - U$ 870,00 milhdes

Installed treatment capacity of more than 20 million bags
(Nunes, J.C.S, Seed News Special Edition, May/June 2016)

Costs — essential to producers

New Products are coming....
And new challenges too!

Biologicals and biological inputs (after 2022) !!!
Companies and research institutions are working to generate data
and to inform producers about how, when...use these products.
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Soybean seed quality and technology
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Emgpa 50..
The harvest depends on what you sow (plant)!

« [here are no good crops
without good seeds»

Use certified (official) seeds: C1 & C2 or S1 & S2

(guarantee of genetic purity, physiological quality and
disease-freel)
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The risks to agriculture......

Destructuring of research

Dismantling of the seed park

Vulnerability to new pests and diseases
(stem canker, frog's eye, White Mold! etc.)
Tax evasion

Misinformation in the field

Productivity reduction

Loss of external competitiveness

0 prejuizo da pirataria

Veja quanto deixa-se de arrecadar, anualments, em ropalies por causa da produgao de sementes clandestinas:

Brasil — R$ 2,4 bilhdes

Parana — R$ 220,4 milhdes

Santa Catarina — RS 300 milhoes

- Rio Grande do Sul — R$ 646 milhdes




<. Emigpa 50
The farmer s risks!

Phytosanitary - Spread of pests and diseases

Ex: nematodes, weeds, diseases (CH, CS, PB, MB)
Loss of genetic performance - purity

Mixtures, low performance, non-uniformity
Regional adaptation (Smuggled soy!)

Drop in productivity

Physiological quality — (Germination & vigor)
Detachment from technology and training

And...

Low performance, Low productivity and Low
profitability!



Seed productiom

v" 3,5 millions of tons per year
v > 600 millions of dollars

v’ 420 producers

v'>300 000 people

v > 15 breeding programs




EmGpa 50..
Soybean Seed treatment in Brazil

12 Recomendation -

«1981- Center — South

«1983- Extended to Brazil (RS & SC)

* Fungicides (contact and systemic)

* Insecticides

 Nematicides

* Micronutrients (Co, Mo, Zn, Copper, Mn)
* Biostimulants

« Hormones & growth regulators

e Other (polymers, pigments)

* |noculants...



Em’gpa 50

The evolution...

Products, equipaments, people,

knowledge... Industrial
Seed

80's — 90°s //,—5‘ Treatment
- -

On farm -=70's






Emgpa 50..
Fungicide efficiency
(benzimidazois)

Thiabendazole 15 g I.a. Control
per 100kg seed Untreated
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Emigpa 50

Action of fungicide — under drought after sowing (Aspergillus flavus)
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PATOGENES EVALUATED ﬂ

Colletotric_:hu

Fusarium

Diaporthe spp Cercospora

Corynespor




Tabela 16. indice de doenca (ID%) de Rhizocfonia solani dado pela Formula de McKinney em funcio dos diferentes
fungicidas aplicados nas sementés da soja, salra 2022/2023.

Tratamentos
Ingredients ativo

Dose
{mL ou g LaJj100kg de

1.Testemunhs inoculads

2 Testemunha nac inoculada

3. carboxina+tiram’

4. Ipoconezol+tiram

5. |poonazol

b. tiofanato metiico+cionotaboni’
T. tiofanato metilico+fluazinam’

B. tiofanato metiico+fluazinem

0. metalaa-M+tiabandazol+fudio

10. carboxamida 5% NS A5EF
mefenoxam+=difenoconazol

Midias seguidas e Mesma kTa na ookna |
Registo espedal tempordnio). PR - produl

Mo primeiro ano dos ansaios al

da samantes o observado que
aprasentaram eficiéncia  dife

com o alvo-bioldgico. Tiofanato melilico isolado
apraseniou baixa efici@ncia de controle de Fusarium
spp., Collstotnchum froncafum e Carcospara spp.
A aficiéncia de conlrole pode varar com a aspéaca
8 nNovos ensaios serfo realizados com diferantes
espécies para comprovar as eficiéncias obsarvadas
nasses aipanimeanios.
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Care we must have!

Related to seed quality:

Physical conditions of seed and seed coat (related to
of products) :

6 Circular Técnica 192

ISSN 2176-2864

NV Teste do hipoclorito de

192 sodio para determinacao da
ocorréncia de microfissuras
no tegumento da semente
de soja

Microfissuras no tegumento

Imagens de
microtomografia de raios X
em trés dimensoes
|[Semente de soja]

Francisco Carlos Krzyzanowski, José de Barros Franga-Neto
Londrina, PR Gustavo Roberto Fonseca de Oliveira, Femando Augusto

Fevereiro, 2023 Henning

Fissura
natural entre
cotilédones
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ldentify source of damages (field, harvest, storage?)
Most commom pathogenes

Care we must have!
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Metodologia do teste de tetr: : i
em sementes de soja ologia do teste de tetrazolio

em sementes de soja




Control temp. and UR%

= Temp. 10 °C - RU 55 a 60%

= Temp. 15°C - RU 60 a 65%
= Seeds: 12%

= Seeds in bags and big bags




Emgpa
IPM — Iin SEEDS and GRAINS

= Phosphine 400 ppm /120 h

Lasioderma serricorne Ephestia elutella

Rhyzopertha dominica

» 3x—applied does not affect
seed quality.

Oryzaephilus surinamensis Sitophilus oryzae Tribolium castaneum
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PH; concentration (ppm)

The exposition time of seeds to PH; (hours)

== Delivered 1 g of PH3/m3 == Delivered 2 g of PH3/m3 === Delivered 3 g of PH3/m3



Considerations... Emgpa 50

With the advance and technology in ST the volume of treated
seeds tripled

2009 - U$ 360 milhdes
2014/15 - U$ 870,00 milhdes

Installed treatment capacity of more than 20 million bags
(Nunes, J.C.S, Seed News Special Edition, May/June 2016)

Costs — essential to producers

New Products are coming....
And new challenges too!

Biologicals and biological inputs (after 2022) !!!
Companies and research institutions are working to generate data
and to inform producers about how, when...use these products.
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Soil Management for Soybean
High Yields

REQUIREMENTS
Knowledge of soil properties — Chemical — Physical — Biological
Historical of agricultural use of the soil

- Tillage system; potential yield; chemical management
Climate conditions — Agricultural Climatic Risk Zoning;
Sistematic evaluation of soil properties — Soil Chemical analysis
Soil amendments and fertilizer management;

Evaluation of nutritional status of plants.



Soil Management for Soybean
High Yields

BEST PRATICES OF SOIL MANAGEMENT
1. Soil acidity amendment
Main goal — Reduce chemical limitations (pH and Al®*)
— Increase Ca?%* and Mg?* soil contents
— Promote root development
2. Fertilizer management
Main goal - Improve nutrient availability levels

Essential — Phosphorus (P) and Potassium (K)



ice sheet and polar desert
tundra

B teioa
temperate broadleaf forest
temperate steppe and savanna
subtropical evergreen forest
Mediterranean vegetation
monsoon forests and mosaic
and desert
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dry steppe and thom forest
semiand desert
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free savanna
dry forest and woodland savanna
tropical rainforest
alpine tundra

I montane forests and grasslands
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Soil Fertility Assesment
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4 Rights Nutrient Stewardship Practices

Right Source

Right Time

Right Rate

Right Place

Matches amount of fertilizer
type to crop needs.

Make nutrients available
when crops need them.

Keeps nutrients where crops
can use them.

Matches fertilizer type to
crop needs.

= All fertilizer sources = Split-apply nitrogen to = Perform a nutrient budget = Manage fields based on

applied have guaranteed
or known analysis

= |Use controlled, slow-
release or stabilized
nitrogen blends

= Apply secondary and
micronutrients based on
soil and tissue tests

increase availability

Mo phosphorus applied to
frozen or snow-covered
Soils

Apply fall nitrogen when
soil temperatures are
consistently below 50
degrees at a 4-inch depth

to account for all inputs
and harvest removal

= Utilize regular soil

sampling to determine
fertilizer rates

= Use variable-rate

applications based on grid
sampling

ZONe maps

Use precision guidance
technology for accurate
applications

Incorporate broadcast-
applied phosphorus
fertilizers

https://4rplus.org/nutrient-management/
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Nutritional requirements

Soybean - Extration x Exportation

Nutrient
Shoot parts
N P,O: K, O Ca Mg S B Cu Fe Mn 2n
---------- kg/t of grains ---------- ------- g/t of grains ------
Grains 54 11 22 28 25 28| 31 115 65 39 41
Crop residues 24 46 36 193 82 14| 51 83 310 159 34

% Exportation 69 | 71 38| 13 23 38 17 20

Fonte: (Oliveira Junior et al., 2020)




Soil testing results and Regional interpretation

Phosphorus Fertilization for soybean in Parana State

TECNOLOGIAS
DE PRODUGAO
DE SOJA

Rate Rate Rate Rate
Level P\ P\1 P\1 P\
P20s P20s P20s P20s
mg/dm®  kg/ha | mg/dm? kg/ha | mg/dm® kg/ha | mg/dm*  kg/ha

CEC (cmol/dm?) <4 4 - 8 8 - 12 12 - 16
Very low <6,0 130 <95,0 150 <40 160 <30 180
Low 6,.0-140 100 2,0-10,0 120 40-8,0 130 3,0-95,0 1950
Medium 14,1- 20,0 80 10,1 -16.,0 90 8,1-12.0 100 2,1-8.0 110
High 20,1 -40,0 M 16,1 — 32,0 M 10,1 -18,0 M 81-15,0 M
Very High >40.0 R >32.0 R > 18,0 R > 15,0 R

1 Labile Phosphorus (Mehlich-1).
Source: Embrapa Soja (2024).




Soil testing results and Regional interpretation

Potassium Fertilization for soybean in Parana State

TECNOLOGIAS
DE PRODUGAO
DE SOJA

Rate Rate Rate Rate
Level K" K K1 K"
K20 K20 K20 K20
cmol/dm® kg/ha | cmolc/dm® kg/ha | cmol/dm® kg/ha | cmolc/dm® kg/ha

CEC (cmol/dm?) <4 4 - 8 8 - 12 12 - 16
Very low <0,04 140 < 0,06 180 < (0,09 220 <0,13 240
Low 0,04-0,08 120 0,07-0,11 160 0,10-0,18 180 0,13-0,26 200
Medium 0,09-0.12 90 0,12-0,22 130 0,19-0,32 190 0,27-0,41 160
High 0,13-0,24 M 0,23-0,44 M 0,33-0,64 M 0,42-0,82 M
Very High >0,24 R > 0,44 R > (0,64 R > 0,82 R

1 Exchangeable Potassium (Mehlich-1).
Source: Embrapa Soja (2024).
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Soybean yield potential is dependent of high soil quality: chemical, physical =

and biological;

It's essential to diagnosis and correct the yield limiting factors;

The acidity management benefits the nutrient availability in tropical soils;
Apply the 4Rs stewardship best pratices;

Major attention to P,_hosphonjs and’PotassiUtn management;

Monltorlng soil fertility and nutr|t|onal status of plants
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Thank youl!

Fabio Alvares de Oliveira
fabio.alvares@embrapa.br
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