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Brazil

Equator

&
Brazil Surface area 8.510 MK
Brazil Population 212.938 Millions (August 26, 2025)
GDP 2.174 trillion USD
Grain Production 345.2 Mtons (August 2025)
Main annual crops Soybean, Corn, wheat, cotton, Beans, rice
Soybean production 169.7 Mton (August 2025)
(2024/2025)
% of Agribusiness in the GDP | 23.2% (2024);




@@[@@@W@ﬁn@m Agriculture (CA) In the worlel

Cropland surface in the world

(1.79 Bha)

Russia/ Ukraine

6.9 Mha
v US and* Europe
Canada 5.6 Mha
321% |~— 66 Mha Total CA (2021/22) |
215.4 Mha ’ Asia .
12.0 %) 17.5 Mha
Africa
3.1 Mha

20.9% |e—m Brazil 36 Mha annual crops
43 Mha EAYLERUNG[EIED
systems + Sugar cane)

Oceania

Other contries 23 Mha

In South
America 40 Mha

SOURCE:Successful Experiences and Lessons from Conservation Agriculture Worldwide. Amir Kassam, Theodor FriedrichRewgb§sbifAgronomy 12. 2022.



https://www.dropbox.com/s/j7mi4tjwnupialq/Successful%20Experiences%20and%20Lessons%20agronomy-12-00769-v3%20Corrected%20Published%20Version.pdf?dl=0
https://www.dropbox.com/s/j7mi4tjwnupialq/Successful%20Experiences%20and%20Lessons%20agronomy-12-00769-v3%20Corrected%20Published%20Version.pdf?dl=0
https://www.dropbox.com/s/j7mi4tjwnupialq/Successful%20Experiences%20and%20Lessons%20agronomy-12-00769-v3%20Corrected%20Published%20Version.pdf?dl=0
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Currently, only 10 to 15% (3.6 to
5.4 Mha) of the surface in NT
fits into the NT system

*Area de producdo de cereais. conce pt
Fonte: Emater-PR, Emater-RS, Epagri-SC, CATI-SP, Fundacao MS-MS, APDC, FAO, IAPAR e Fue

X ) T . : - -
%\ ‘(‘IL Source Adapted of Fuentes-Llanillo, et aI SO|I and Tlllage Research 2021
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1) Absence of soil disturbance ; || 2)Maintenance of e 3) Diversification
| (except in the | permanent soil cover | 1 rotation
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Millions
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@ Grain Production _ -r
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Surface area
(Mha) N '
No-till Systems ﬂﬂ_‘
46.9 Mton 1 H
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Science of the Total Environment 977 (2025) 179370

- _»_7’_:.};.-;‘ Contents lists available at ScienceDirect
SRV o
(AP | e 4 . ~
AR Science of the Total Environment €N

I I SI \l [ ]{ ioumal homepage: www.elsevier.comVlocate/scitotenv \ v’

L)

No-till systems restore soil organic carbon stock in Brazilian biomes and e
contribute to the climate solution

Jodo Carlos de Moraes 53, Rattan Lal, Klaus Lorenz Yadunath BajgajCarla Gavilah Manan Kapoot, Ademir De Oliveira
Ferreire, Clever Brieds ThiagoMassaolnagaki, Lutecia Beatriz CandlliDaniel RuiotmaGoncalve$, Jeankleber
Bortoluzz?

Coresponding author. Enails:sa.2@osu.edyjicmoraessa@yahoo.com.br
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ICFAES Lal Carbon Center, The Ohio State Univetk®#?2 Brazilian Netill Systems Federation, BrazThe State University of New Jersey
USA;

4 University of Cincinnati, USAFederal Rural University of Pernambuco, Bra%tlederal University oVicosa Brazit "Norwegian Institute of
Bioeconomy Research, Norwg8Parana Rural Development Institute, BrgAIState University of Ponta Grossa, Brazil.

*Corresponding author. Emailgsa.2@osu.edyjcmoraessa@yahoo.com.br
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Objective

The aim of this studyvas to demonstrateif an agricultural model

based on thdong-term adoption of NT3®ased onits principles in
association withinput of biomassCcan replenish the depleted SO(
stocks and make agriculture a part of the solution to climate chang




Methods |

' Brazil

Biomes
Cerrado and Atlantic Forest (63 sites)

Soil sampling collection

4 S0C stock
(0-100 ¢m)

|

No-till
System Soil

A total of 63 sites chose
for the present study are
distributed across two
biomes (Fig. 1)26

sites in the Cerrado
and 37 sites in the
Atlantic Forest.

The sites were grouped
in 13 clusters

Each site consisted of
three Land Use Types
(LUT).

NTS Duration was 18

to 49 years, and the
avg of 32.2 years

Source: Sa, Lal et al., 2025, Science of the Total Environment
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Soll Organic C losses by Plow-based Tillage
(PBT) with the conversion to agricultural
land and the continuous use of PBT




(a) SOC stock losses by clusters

South Latitude - 23

Atlantic Forest Biome

Cerrado Biome
Tropical Subtropical
Humid Temperate

Equatorial Central

-7

Clusters
C3 €4 C€C5 Cc6 C€c7 €8 c¢c9 c10 cC11

C1 Cc2 C12 C13

91,1
] == | 100,1 o |ess)
1 - 1
L ] 1
Mean = 63.7 + 8.9 Mg C ha' 12511 |.128,1
1 1
| |
Clay Mean = 100.2 : 12.02 Mg C ha"'

Source: S4a, Lal et al., 2025, Science of the Total Environment

Average of 3510 42
1% of SOC losses
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Box splot forSOC
stock to 1-m depth
comparing three Land
Use TypesNV = Native
vegetation,NTS = Naotill
System,PBT = Plow
Based Tillage) among
clusters in the Brazilian
climatic zones (Tropical
Equatorial and Central,
Subtropical Humid and
Temperate)

Clusters

Source: S4a, Lal et al., 2025, Science of the
Total Environment




Intensification of the crop

rotation based on the amount,

qguality and frequency of the

biomass -C input

[ Year1 |
Soybean Corn + Brachiaria Brachiaria (Cover crop)
October to January February to June June to September

Mix of Plants for cover

Soybean Corn + Crotalaria Ochroleuca Soybean
February to September

October to January February to June

Year 4 [

Rice Radish Soybean Corn + Brachiaria
February to September October to January February to June



63 Long-term No-till System Farms

A total of 68.2%
NTS sites
exhibited a SOC
recovery rate
exceeding 80%.

%
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Recovered
Stock

pr——

P .

. Froiﬁ 90
From 80 l to 100%

From 70
to 80%

Figure 7. The percentage of
soll organic carbon (SOC)
stock restoration by natill
system (NTS) for Em depth
by sites compared to the
SOC stock of native
vegetation (NV) soill level




Equivalencia del SSD en mantener el
bosqu

e en pie

Se expandirmos o SPD podemos evitar o
desmatamento e manter a floresta em
pe?

Essa interpretacéo € apoiada pelo conceito
de preservacéao de terras T Land spare
(Phalan et al., 2011; Gomiero 2016), que
envolve a reserva de areas agricolas
menos produtivas com base na
iIntensificacao de praticas agricolas em
terras mais produtivas sob o SPD para a
preservacao vegetacao nativa.

Source: Sa, Lal et al., 2025. Science of the Total Environment




Equivalencia del' SSD'en mantener el
bosgue en pie
SPD.
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Tropical Equatorial -> 1,01+0,15ha de VN (Clusters C1, C2, C3)
Tropical Central -> 0,81+ 0,18 ha de VN (Clusters C4, C5, C6)
Subtropical Umido -> 0,88+0,19 hade VN (Clusters C7, C8, C9, C10, C11)

Subtropical Temperado -> 0,87+0,17de VN (Clusters C12, C13)

Source: S4a, Lal et al., 2025. Science of the Total Environment
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What would be the soil losses due to erosion without SPD?

7.1 Billion tons

21.2 Billion tons

In 2022, 36 million hectares were recorded under PD/SPD
(Fuentes-Llanillo, et al. 2021; FEBRAPDP, 2021, Kassam et al., 2022)

Fonte: RAMOS, MSistemas de plantio minimo do solo : técnicas e perspectivas para o PREmbrapa, Comun. Técnico, 23 {976); COGO, N.P. et al.Soill
Loss Reductions from Conservation Tillage Practices, SSSA984; Baptista, J. e Levien, RMétodos de preparo de solo e sua influéncia na erosao hidrica
...Rey Arvore, Vicosa2010; COGO, N.P., LEVIEN, R. , SCHWARZ, R#das de solo e agua por erosao hidrica ..., RBCS, 200310 artigos considerando

varias regides do Brasil
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Superficie terrestre Brasil

A 13 Bha 43 Mha em Plantio direto (Kassam et al., 2022)

2 Sendo:
36 Mha com cultivos anuais (Fuentes -Llanilo, et al., 2021 )
07 Mha com sistemas integrados (LP e ILP) e Cana de acgucar

Cenarios
o / l
O \
Superficie terrestre 10% 20%
com cultivos anuais 22 I\S/IIE?) ;ﬁ gﬂgg

o
1.79 Bha (FAO, 2017)

O <L iy

Superficie em Agric. 6.26 Tg C 1253 Tg C 18.1Tg C
Conservacionista (228 TgCO ,e) | | (45.6TgCO ,e) | |(65.9TgCO ,e)

0.215Bha (& 11%)
(Kassan et al., 2022) 2 014 a 6,715 Milliones USD
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Perdas no estogque de C pelo

preparo continuo do
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Roller for laying cover crop
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Dry Matter
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Fotos cedida pro Valmor dos Santos LEM 2025
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To sequester C we need to follow the No-till |
System principles and associate with ‘
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The percentage of net zerd5.63%  Net negative C = W#=26.37%



