BRICS Agricultural Research Platform— BRAZIL

SECTION 1: COUNTRY OVERVIEW & GEOGRAPHIC PROFILE

1.1 Basic Country Information

Country Name
Capital City
BRICS Status

Total Population

Population Growth Rate
Rural Population (%)
Urban Population (%)

GDP (Nominal)

GDP per Capita
Agriculture’s Share of GDP

Agriculture’s Share of
Employment

HDI Rank
Official Language(s)

Currency

Federative Republic of Brazil
Brasilia
Original Member — Founding member (2009)

212.6 million (July 1, 2024, IBGE official estimate); 203 million (2022
Census, IBGE)

0.52% per annum (2023, World Bank)
12.0% of total population (2024, World Bank)
88.0% of total population (2024, World Bank)
USD 2,331 hillion (2024, IMF)

USD 11,178 (2024, IMF)

5.58% (2024, World Bank); 6.2% (2023); Agribusiness overall ~24% of
GDP including processing and services

8.2% of total workforce (2023, OECD/ILO)

Rank 87, Value 0.760 (2023, UNDP)
Portuguese
Brazilian Real (BRL)

1.2 Geographic Coordinates & Physical Extent

Total Geographic Area
Northernmost Latitude
Southernmost Latitude
Easternmost Longitude
Westernmost Longitude
Geographic Centre (approx.)
Total Coastline Length

Land Border Length

Number of Bordering Countries

Highest Elevation Point
Lowest Elevation Point

Major River Systems

Major Lakes

8,509,380 km2 — 5th largest in the world (IBGE 2024 Territorial Areas)
5°16’ N (Monte Caburai, Roraima)

33°45’ S (Arroio Chui, Rio Grande do Sul)

34°47° W (Ponta do Seixas, Paraiba)

73°59' W (Serra da Contamana, Acre)

14° S, 53° W (near Barra do Gargas, Mato Grosso)

7,491 km (Atlantic Ocean)

16,145 km

10 — French Guiana, Suriname, Guyana, Venezuela, Colombia, Peru,
Bolivia, Paraguay, Argentina, Uruguay

Pico da Neblina, 2,994 m
Atlantic Ocean, O m

Amazon (6,400 km), Parané (4,880 km), S&o Francisco (2,914 km),
Tocantins (2,640 km), Paraguay (2,621 km), Araguaia (2,627 km)

Lagoa dos Patos (10,144 km2), Lagoa Mirim (2,965 km2), Lago de Tucurui
(2,830 km?)
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1.3 Administrative Divisions Relevant to Agriculture

Primary Division States (Estados) — 26 states + 1 Federal District
Secondary Division Municipalities (Municipios) — 5,570 municipalities
Tertiary Division Districts (Distritos) within municipalities

Lowest Agricultural Planning Unit ~ Municipality (Municipio) — data collected by IBGE at municipal level

Special Agricultural Zones MATOPIBA region (Maranh&o, Tocantins, Piaui, Bahia — major new
agricultural frontier); Cerrado development zone; Amazon biome regulated
areas

Agricultural Development Regions 5 Macro Regions: North (Amazoénia), Northeast (Nordeste), Central-West
(Centro-Oeste), Southeast (Sudeste), South (Sul); each with distinct agro-
climatic and production characteristics

Brazil uses a States — Municipalities — Districts hierarchy. Agricultural policy is implemented through the
Ministry of Agriculture and Livestock (MAPA), with EMBRAPA (Brazilian Agricultural Research Corporation)
providing research and technical support. CONAB (National Supply Company) monitors crop production and
food stocks.
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SECTION 2: AGRO-CLIMATIC ZONES & CLASSIFICATION

2.1 National Agro-Climatic Zone Classification System

Classification System Used

Total Number of Agro-Climatic
Zones

Basis of Classification

Reference Authority

ZARC (Zoneamento Agricola de Risco Climético) by MAPA/EMBRAPA,;

Koéppen-Geiger Climate Classification

6 major biomes used as primary agro-ecological zones: Amazon, Cerrado,
Atlantic Forest, Caatinga, Pampa, Pantanal; ZARC covers ~40 crops with

municipality-level risk zoning

Combination of rainfall, temperature, altitude, soil type, and vegetation

biome

EMBRAPA (Brazilian Agricultural Research Corporation), MAPA (Ministry
of Agriculture), INMET (National Institute of Meteorology)

2.2 Zone-wise Detailed Description

Climate

Tropical humid; 1,500—

3,000 mm rain; 24—
28°C year-round; 80—
90% humidity; 300—
365 day growing
season

Tropical savanna;

800-1,800 mm rain
(strongly seasonal);
22-27°C; dry winter
(Apr—Sep); 180-240
day growing season

Subtropical to tropical
1,200-2,200 mm rain

(well-distributed south);
18-26°C; 240-365 day
Santa Catarina, Minas growing season

Semi-arid; 250-800
mm rain (erratic, 3-5

65% humidity

Subtropical; 1,200-

Zone Region

Amazonas, Par4,

Acre, Roraima,
a4
(IEHEIE) Maranh&o, Mato

Grosso (49.3% of

area)

Goias, Mato Grosso,
2 Cerrado Mgto Grossp do Sul,

. Minas Gerais,
(Tropical ) .
Savanna) Tpcqntlns, Bahla,

Piaui, Distrito Federal

(23.9% of area)

Coastal strip from Rio

. Grande do Norte to
o e Rio Grande do Sul;
Forest ~ .

Sao Paulo, Rio de
et Janeiro, Parana
Atlantica) : '

Gerais (13.0% of area)

Bahia, Ceara, Piaui,
4. Caatinga Pernambuco, Paraiba,
(Semi-Arid RN, Alagoas, Sergipe,
NE) northern Minas Gerais

(9.9% of area)

5. Pampa Rio Grande do Sul —

1,600 mm rain (well-

Major Crops

Cassava, agal, cacao,
black pepper, tropical
fruits, rubber, palm ail,
soybeans (deforested
areas), beef cattle

Soybeans (dominant),
maize (safrinha),
cotton, sugarcane,
sorghum, beans,
coffee, beef cattle

Sugarcane (Sdo

' Paulo), coffee (Minas

Gerais), oranges,
bananas, vegetables,
horticulture, dairy,
poultry

Cashew nuts, goats,
sheep, beans, maize
(subsistence), melon,

months); 25—-29°C; 50-mango, grapes
(irrigated), sisal, castor

bean

Rice (irrigated paddy),
soybeans, wheat,

(Subtropical southern half (2.1% of distributed); 14-20°C; grass-fed beef, sheep,
frost-prone; year-round wine grapes, tobacco,

Grasslands) area)

growing

barley
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Key Challenges

Deforestation
pressure, low soil
fertility, remote
infrastructure,
flooding, land tenure
conflicts

Soil acidity needing
continuous liming,
seasonal water deficit,
biodiversity loss, fire
risk in dry season

Fragmented forest
(only 12% remains),
urban pressure, steep
terrain limiting
mechanisation

Severe drought risk,
desertification, low
water availability,
subsistence farming,
high rural poverty

Grassland conversion
to soybean
monoculture, soil
erosion, frost
damage, invasive
species
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Tropical wetland, Extensive cattle

Seasonal flooding (up

6. Pantanal Mato Grosso do Sul  1,000-1,400 mm rain; ranching (Nelore t0 80% of area)
(Tropical and western Mato 22-27°C; pronounced breed), fisheries, wildfire risk Iimi'te d
Wetlands)  Grosso (1.8% of area) wet season (Nov—Mar) ecotourism, limited ’

with extensive flooding crops in elevated areas

2.3 Climate-Resilient Agriculture and Climate Action in Brazil

infrastructure

Initiative / Implementing Institution Description Impact / Benefit

Technology

Low-Carbon Brazilian Ministry of Agriculture  National program promoting Supports expansion of low-

Agriculture and Livestock, Embrapa climate-smart farming practices carbon agriculture on tens of

Plan (ABC/ such as integrated systems, millions of hectares and

ABC+ Plan) pasture recovery, and contributes to Brazil's climate
conservation agriculture. mitigation commitments.

Integrated Embrapa Integration of crops, livestock Improves soil fertility, increases

Crop- grazing, and tree planting on the  productivity, and enhances

Livestock- same land. carbon sequestration.

Forest (ICLF)

Systems

Recovery of

MAPA, Embrapa

Rehabilitation of degraded grazing

Increases cattle productivity and

Degraded lands through improved grasses  reduces pressure for

Pastures and soil management. deforestation.

No-Till / Embrapa, FAO programs Crops planted directly into Reduces soil erosion, improves
Conservation residues without plowing. water retention, and increases
Agriculture soil organic carbon.

Biological Embrapa Use of nitrogen-fixing bacteriain ~ Widely used in Brazilian
Nitrogen crops like soybean instead of soybean farming, reducing
Fixation (BNF) synthetic fertilizers. fertilizer costs and emissions.
ZARC - MAPA, Embrapa Climate-risk mapping tool that Helps farmers avoid climate
Agricultural recommends optimal planting risks and supports crop
Climate Risk periods based on climate and soil insurance and credit programs.
Zoning data.

2.4 Overall Impact of Brazil’s Climate-Smart Agriculture Programs

Indicator

Total area under low-carbon

Value

agricultural technologies

Estimated emission reduction

potential

Major implementing institution

Policy framework

~52 million hectares (ABC Plan progress)

=~1.1 billion tonnes CO, equivalent by 2030
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SECTION 3: CLIMATE, RAINFALL & TEMPERATURE EFFECTS ON

AGRICULTURE

3.1 Overall Climate Classification

Képpen Climate Classification A (Tropical) — 81% of territory: Af (equatorial), Am (monsoon), Aw
(savanna); B (Arid) — 5%: BSh (hot semi-arid); C (Temperate) — 14%: Cfa,
Cfb, Cwa, Cwb (humid subtropical/temperate)

Dominant Climate Type Tropical (Aw — tropical savanna with dry winter is the most widespread
single type)
Monsoon Season (if applicable) Not a classical monsoon; instead, South American Monsoon System

(SAMS) brings wet season to central Brazil from October to March

Number of Distinct Seasons 2 in most of Brazil (wet/dry); 4 in the South (spring, summer, autumn,
winter with frost)

3.2 Rainfall Pattern & Agricultural Implications

National Average Annual Rainfall 1,761 mml/year (ranges from 250 mm in semi-arid NE to 3,000 mm in
western Amazon)

Highest Rainfall Zone Western Amazon (Amazonas, Pard) — 2,500-3,000 mm/year

Lowest Rainfall Zone Semi-Arid Caatinga (interior Northeast) — 250-500 mm/year

Rainfall Distribution Pattern Strongly seasonal in central Brazil; uniform in South and western Amazon;
erratic in Northeast

Drought-prone Areas Nordeste Seco (Caatinga biome) — severe multi-year droughts every 10—
15 years; MATOPIBA and southern Cerrado increasingly drought-affected

Flood-prone Areas Pantanal (seasonal), Amazon floodplains (varzea), southern Brazil (Rio
Grande do Sul — catastrophic floods in May 2024)

Average Rainy Days per Year 100-200 days (varies by region)

Rainfall Variability Index High in Northeast (CV > 30%); Medium in Cerrado (CV 20-30%); Low in
South (CV < 20%)

Groundwater Recharge Rate Guarani Aquifer System — one of world’s largest; estimated recharge 160—

250 BCMlyear

3.3 Temperature Effects on Agricultural Production

Mean Annual Temperature 25°C (national average); ranges from 16°C in southern highlands to 28°C
in the Amazon

Hottest Month & Temperature January—February — avg. 28-32°C in central and northern regions

Coldest Month & Temperature July — avg. 10-18°C in the South; 22—-26°C in the North

Frost Occurrence Zones Southern Brazil (Paran& highlands, Santa Catarina, Rio Grande do Sul) —

June—August; occasional frost in Sdo Paulo and southern Minas Gerais;
devastating coffee frosts historically

Heat Stress Threshold Crops Soybeans (>38°C reduces pod formation), Coffee (>34°C affects bean

quality), Wheat (>30°C during grain fill), Maize (>35°C reduces pollination)
Chilling Requirement Crops Apples, peaches, grapes (wine) — southern highlands of RS, SC, PR
Growing Degree Days (GDD) 2,500-4,500 GDD (base 10°C) across major agricultural zones
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Temperature Trend (last 30 yrs) +0.5 to +1.0°C rise; more pronounced warming in Cerrado and Amazon
regions (INPE/INMET data)

3.4 Climate Change Impact on Agriculture

Observed Climate Anomalies Increased frequency of extreme droughts in Cerrado and Amazon;
unprecedented floods in RS (2024); longer dry spells; more intense El
Nifio/La Nifia effects

Projected Temperature Rise by +1.5 to +3.0°C (IPCC AR6, CMIP6 models; higher in Amazon and

2050 Cerrado)

Projected Rainfall Change 10-20% decrease in Amazon and NE Brazil; 10—15% increase in southern
Brazil (IPCC ARG6)

Most Vulnerable Crops/Regions Coffee (Minas Gerais, Espirito Santo), soybeans in southern Cerrado, rice

in RS, subsistence crops in NE Brazil

National Climate Adaptation Policy Plano ABC+ (Low Carbon Agriculture Plan, renewed 2020—2030); National
Policy on Climate Change (PNMC, 2009); Paris Agreement NDC

commitment
Climate-Smart Agriculture ABC+ Plan covers 72 million ha target by 2030; EMBRAPA climate
Programs adaptation breeding programs; drought-tolerant cultivar development;

integrated crop-livestock-forestry (ICLF) on 17+ million ha

Page 6 | BRICS ARP



BRICS Agricultural Research Platform— BRAZIL

SECTION 4: CROPPING PATTERNS & AGRICULTURAL CALENDAR

4.1 Seasonal Cropping System

|
Local Name Months Regions Covered Major Crops

Main Season Safra Oct—Mar All major production Soybeans, maize (1st crop), rice,
(Summer) regions cotton, sugarcane, beans
Second Season Safrinha Feb-Jul Central-West, Maize (2nd crop), wheat, sunflower,
(Winter crop) Parana, MATOPIBA  sorghum, dry beans
Third Season (Off- Safra de May-Sep South, SE irrigated Wheat, barley, oats, triticale, winter
season) Inverno / areas beans

Terceira Safra
Perennial / Year- Perene Year-round Nationwide (varies) Sugarcane (18-month cycle),
round coffee, oranges, bananas, agai,

cacao, pastures

4.2 Major Food Crops

Staple Cereals Maize: ~114.7 MT on ~22.1 M ha (2024, IBGE); Rice: ~10.6 MT on ~1.66
M ha (2024); Wheat: ~7.5 MT on ~3.1 M ha (2024); Sorghum: ~3.6 MT
(2023)

Pulses / Legumes Dry beans (feijdo): ~3.1 MT on ~2.8 M ha (2023) — Parana, Minas Gerais,
Goias, Bahia are top states

Oilseeds Soybeans: ~144.9 MT on ~45.6 M ha (2024, IBGE) — world’'s No. 1
producer; Peanuts: ~0.9 MT (2023); Sunflower: ~0.18 MT

Root & Tuber Crops Cassava: ~18.6 MT on ~1.24 M ha (2023) — Para, Parand, Bahia; Sweet
potato: ~0.9 MT

Vegetables (Major) Tomato: ~3.8 MT (Goias leads), Onion: ~1.7 MT, Lettuce, Carrot,
Watermelon: ~2.3 MT

Fruits (Major) Oranges: ~15.5 MT (2023, S&o Paulo), Bananas: ~6.7 MT, Grapes: ~1.8
MT, Apples: ~1.2 MT, Mangoes: ~1.4 MT

Plantation Crops Coffee: ~3.4 MT (2023, world’s No. 1 — MG, ES, SP); Sugarcane: ~713.3

MT (2023); Cocoa: ~0.27 MT (Bahia, Pard); Rubber: ~0.21 MT; Palm oil:
~0.6 MT (Para)

Spices & Condiments Black pepper: ~110,000 tonnes (Par& — world’s 3rd largest producer);
Guarana: Bahia, Amazonas

Flowers & Ornamentals USD ~1.8 billion market; S&o Paulo state concentrates 75% of production
(Holambra cluster)

Medicinal & Aromatic Plants Acal, guarand, Brazil nuts, andiroba, copaiba oils — growing bioeconomy
sector in Amazon

4.3 Cash Crops & Industrial Crops

Major Cash Crops Sugarcane (~713 MT, world No. 1), Coffee (~3.4 MT, world No. 1),
Soybeans (~145 MT, world No. 1), Cotton (~3.3 MT lint, world No. 4
producer, No. 2 exporter), Tobacco (~614K tonnes, world No. 2 exporter)

Industrial Crops Soybeans (crushing for meal/oil), Sugarcane (sugar and ethanol), Cotton
(textiles), Eucalyptus and Pine (pulp and paper — world No. 2), Corn
(ethanaol, feed)
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Bioenergy Crops

Sugarcane ethanol: 33.8 B litres (2023); Corn ethanol: 6.3 B litres (Mato

Grosso leads with 80% of national production); Biodiesel from soybean oil:

7.5 B litres

Fibre Crops Cotton: 3.3 MT lint (2023/24, Mato Grosso 65% of production); Jute/Malva:
31K tonnes (Amazonas, Pard); Sisal: 84K tonnes (Bahia — world leader)

Beverage Crops

Coffee: 3.4 MT (world No. 1); Cacao: 270K tonnes; Orange juice:

concentrated and NFC exports USD 2.3 B (world No. 1 exporter of OJ);

Guarana

4.4 Cropping Intensity & Productivity

Cropping Intensity (national avg.) ~130-140% — due to widespread safrinha (second crop) in Cerrado and
Parand; up to 200% in Mato Grosso with soybean-maize double cropping

Average Crop Yield — Cereals
Average Crop Yield — Pulses Beans: 1.1 tonnes/ha (2023)
Average Crop Yield — Oilseeds
Total Food Grain Production

Total Horticulture Production

4.5 Major crops varieties and yield/ha

Crop Important Varieties (Brazil) Average Yield (t/ha)
Soybean (Glycine BRS 284, BRS 360RR, BRS ~3.1-3.4 t/ha
max) 7380RR, BRS 1010IPRO

Maize / Corn (Zea  Pioneer P30F53, AG 8088 ~5.3-5.5 t/ha

mays) PRO, DKB 390 PRO, BRS

hybrids
Sugarcane RB867515, RB92579, =74 t/ha
(Saccharum RB966928, SP80-3280

officinarum)

Rice (Oryza sativa) IRGA 424, BRS Pampa, ~6-8 t/ha (irrigated)
BRS Queréncia, BRS
Pampeira
Coffee (Coffea Mundo Novo, Catuai, ~1.6-1.7 t/ha
arabica / Bourbon, Acaia, Conilon
canephora) clones
Cassava (Manihot  BRS Kiriris, BRS Poti, BRS ~13 t/ha
esculenta) Dourada
Cotton (Gossypium BRS 368RF, BRS 432B2RF, ~4.1-4.3 t/ha
hirsutum) FM 975WS
Common Beans BRS Estilo, BRS Pérola, ~1.0-1.1t/ha
(Phaseolus BRS Campeiro
vulgaris)
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Maize: 5.2 tonnes/ha (2024); Rice: 6.4 tonnes/ha (irrigated, RS)

Soybeans: 3.18 tonnes/ha (2024); Cotton seed: 4.3 tonnes/ha
~320 MT of grains, oilseeds, and fiber (2023/24 harvest, CONAB record)
~45 MT of fruits + ~20 MT of vegetables (2023, IBGE)

Notes

Brazil is the world’s largest
soybean producer; soybean,
maize, and sugarcane dominate
cropped area.

Often grown as second crop
(“safrinha maize”) after soybean.
(CEIC Data)

Brazil is the largest global producer
of sugarcane; crop used for sugar
and ethanol production. (CEIC
Data)

Most rice grown in southern Brazil
under irrigation.

Brazil is the world’s largest coffee
producer. (Wikipedia)

Brazil contributes significantly to
global cassava production.

Brazil is one of the largest cotton
exporters. (CEIC Data)

Staple crop widely grown across
Brazil. (CEIC Data)


https://www.ceicdata.com/en/brazil/agricultural-yield?utm_source=chatgpt.com
https://www.ceicdata.com/en/brazil/agricultural-yield?utm_source=chatgpt.com
https://www.ceicdata.com/en/brazil/agricultural-yield?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Agriculture_in_Brazil?utm_source=chatgpt.com
https://www.ceicdata.com/en/brazil/agricultural-yield?utm_source=chatgpt.com
https://www.ceicdata.com/en/brazil/agricultural-yield?utm_source=chatgpt.com
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SECTION 5: AGRICULTURAL LAND USE & LAND RESOURCES

5.1 Land Use Classification

Total Geographic Area

Total Agricultural Land
Net Sown Area (Cropland)
Gross Cropped Area
Area under Forests

Permanent Pastures & Grazing
Lands

Land under Misc. Tree Crops &
Groves

Degraded Pasture (Potential for
Reclamation)
Fallow Land (Current)

Barren & Unculturable Land

Non-agricultural Use

5.2 Irrigation Infrastructure

Total Irrigation Potential Created

Total Irrigated Area

Center-Pivot Irrigation

Irrigation Methods (2017 Census)

Irrigated Rice

Total Annual Freshwater
Withdrawal (agri)

Major Irrigation Projects

~850.9 million ha (8,509,380 km?, IBGE 2024 Territorial Areas)

~282.5 million ha — 33% of national territory (2022, MapBiomas Collection
8); includes cropland + pasture

~60-61 million ha of temporary crops (2022—-2023, MapBiomas); ~80 M ha
sown including safrinha double-count (CONAB 2023/24)

~95 million ha total agricultural cultivation area (2022, MapBiomas); higher
when counting second crop areas

~496.6 million ha — 58.4% of total area (FAO FRA 2020; SFB)
~164 million ha (2022—-2023, MapBiomas)

~9.8 million ha (eucalyptus 7.6 M ha, planted forests — widely cited)

~109.7 million ha of cultivated pastures with some level of degradation —
~60% of total pasturelands (MDPI Land journal 2024, using MapBiomas
data)

Data Not Available at national level — Brazil does not maintain a nine-fold
land use classification comparable to India

Data Not Available — varies by biome; included in non-agricultural
categories in MapBiomas

~28 million ha (settlements, roads, infrastructure, mining — MapBiomas
estimate)

~29 million ha suitable for irrigation (ANA estimate); some studies identify
76.2 M ha potential

~8.2-9.2 million ha (2022-2024, ANA/INPE); 6.9 M ha (2017 IBGE
Census); 6.95 M ha (2017 ANA Irrigation Atlas) — ~11-12% of cropland;
Brazil ranks among top 10 globally but irrigates only 2.6% of global
irrigated area despite holding 12% of surface freshwater

2.2 million ha on 33,846 systems (2024, ANA/INPE survey); up from 1.92
M ha in 2022; Cerrado hosts >70% of pivots; annual growth ~100,000 ha;
Minas Gerais leads (637K ha), followed by Bahia (404K ha), Goias

Sprinkler (incl. center pivot): 48% of irrigated area; Localized (drip + micro-
sprinkler): 24.4%; Surface (flooding, mainly rice): 22.3%; Other: 5.3%
(SciELO Brazil, citing IBGE Census 2017)

~1.1 million ha in Rio Grande do Sul (flooded paddy); dominant irrigated
crop by area

Agriculture accounts for ~46% of water withdrawals and ~67% of
consumptive use (ANA); irrigation is the largest consumptive water user in
Brazil

Sao Francisco River Transposition (Eixo Norte and Eixo Leste); Jaiba
Project (MG); Salitre and Baixio de Irecé (BA); Various center-pivot
clusters in GO, MG, BA, MT
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Water Use Efficiency ~0.6-0.8 kg/m? for grains; improving with center-pivot and drip technology;
below global best practice of 1.5 kg/m3

5.3 Land Tenure & Farm Structure

Average Farm Size (national) ~52 ha (median is much lower due to highly skewed distribution)

% Smallholder Farms (< 2 ha) ~47% of total farm establishments but only ~2.3% of total farmland (2017
Agricultural Census)

% Medium Farms (2-10 ha) ~28% of establishments; ~8% of farmland

% Large Farms (> 10 ha) ~25% of establishments; ~89% of farmland — highly concentrated land
ownership

Dominant Land Tenure System Owner-operated (76% of farm area); tenant/sharecropper (12%); settlers

on public land (INCRA settlements) (8%); communal/indigenous (4%)

Land Reform Status INCRA (National Institute for Colonization and Agrarian Reform) has
settled ~1.3 million families on 88 million ha since 1985; ongoing land
reform remains politically contentious

Cadastral / Land Records System SIGEF (Land Management System) and CAR (Rural Environmental
Registry) — over 7 million properties registered covering 609 million ha
(2024); digitization advanced

Women’s Land Ownership (%) ~19.7% of agricultural establishments are headed by women (2017
Census); joint titling is mandatory in new agrarian reform settlements
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SECTION 6: MAJOR SOIL TYPES, SOIL HEALTH & NUTRIENT MANAGEMENT

6.1 Soil Classification System

Classification System Used Brazilian Soil Classification System (SiBCS, EMBRAPA) — compatible with
USDA Soil Taxonomy and FAO-UNESCO WRB

Total Number of Soil Orders 13 orders: Latossolos, Argissolos, Neossolos, Planossolos, Cambissolos,

Present Nitossolos, Chernossolos, Espodossolos, Gleissolos, Vertissolos,

Luvissolos, Plintossolos, Organossolos
Soil Survey & Mapping Authority EMBRAPA Soils (Centro Nacional de Pesquisa de Solos, Rio de Janeiro)

Coverage of Soil Survey ~100% at reconnaissance level (1:1,000,000); ~45% at semi-detailed level
(1:100,000); detailed surveys limited to ~10% of agricultural area

6.2 Major Soil Types — Zone-wise

Soil Type Zones / Key Properties Suitable Crops
Regions

Latosols (Oxisol) Latossolo ~268  Cerrado, 31.5% of territory Soybeans, maize,
Amazon, (EMBRAPA SiBCS). cotton, sugarcane,
Atlantic Forest  Deep (>2m), well- coffee (with liming and

drained, very acidic (pH fertilization)
4.0-5.5), low OM, high

Al saturation, excellent

physical properties

Argisols (Ultisol) Argissolo ~229  Atlantic Forest, 26.9% of territory Coffee, fruits,
NE Brazil, (EMBRAPA SiBCS). sugarcane, cassava,
Amazon Clay accumulation in B pastures
transition horizon, moderate—low

fertility, pH 4.5-5.8,
variable drainage

Neosols Neossolo ~112 All biomes 13.2% of territory Pastures, cashew,
(Entisol/Inceptisol) (sandy areas, (EMBRAPA SiBCS). coconut, silvipasture;
riverbanks, Young/shallow soils, limited crop suitability
rocky sandy (Quartzarenic) or
outcrops) rocky (Litolic), low
water retention, pH
variable
Plintosols Plintossolo  ~60 Amazon, 7.0% of territory Pastures, rice in
Cerrado (EMBRAPA SiBCS). wetland areas; limited
transition, Iron-rich plinthite crop suitability
Pantanal horizon; seasonal
margins waterlogging;
moderate—low fertility
Gleysols Gleissolo ~40 Pantanal, 4.7% of territory Rice, aquaculture, acai
Amazon (EMBRAPA SiBCS). (varzea); conservation
floodplains, Hydromorphic, areas
coastal permanently/seasonally
mangroves, saturated, low pH
RS lowlands
Cambisols Cambissolo ~31 Atlantic Forest  3.7% of territory Apples, grapes, wheat,
highlands, (EMBRAPA SIiBCS). barley, potatoes,
Southern Moderately weathered, vegetables
Brazil moderate fertility, pH
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5.0-6.0, good OM in
cooler areas

6.3 Soil Degradation & Conservation

Area under Soil Erosion (Water)

Area under Soil Erosion (Wind)

Waterlogging Affected Area
Saline / Sodic / Alkali Soils

Soil Acidification Area

Area under Desertification

Major Soil Conservation Programs

Annual Soil Loss Rate (avg.)

Organic Matter Improvement
Initiatives

Integrated Soil Fertility
Management

Brazil loses ~800 million tonnes of soil annually to water erosion (Merten &
Minella 2013, citing EMBRAPA); total area affected not precisely
quantified at national level; erosion rates range from 0.5-3 t/ha/yr under
no-till to 40—100+ t/halyr on unprotected degraded land; Cerrado and
Atlantic Forest biomes most susceptible (EMBRAPA 2025 Soil Erodibility
Map)

~12 million ha — mainly sandy soils in western S&o Paulo, northern
Parang, and NE semi-arid

~20 million ha seasonally (Pantanal, Amazon varzea, RS lowlands)

~2 million ha — semi-arid NE Brazil (irrigated areas of S&o Francisco
Valley)

~180 million ha of Cerrado and Amazon soils have pH < 5.0; continuous
liming essential

~1.34 million km? susceptible in NE Brazil; ~160,000 km? severely affected
(PAN-Brasil)

ABC+ Plan (low-carbon agriculture), ICLF (integrated crop-livestock-
forestry), no-till farming (Plantio Direto — ~36 million ha in Brazil, one of
world’s largest adoptions)

8-25 tonnes/halyear in unprotected cropland; 0.5-3 tonnes/ha/year under
no-till (tolerance: 10 tonnes/ha/year)

No-till farming, cover crops (brachiaria grass as green manure),
EMBRAPA'’s BioAS program, biochar research, composting programs

EMBRAPA-led approach combining liming, balanced NPK fertilization,
inoculants for BNF, gypsum, micronutrients; applied across 80+ million ha

6.4 Cross-Cutting Practices Improving Nutrient Use Efficiency in Brazil

Practice

Biological Nitrogen
Fixation (BNF)

Soil Liming in
Cerrado

No-Till Agriculture

Precision Agriculture

Crop Rotation
(Soybean—Maize
System)

cycling

Description

Use of nitrogen-fixing bacteria in soybean
and other legumes

Application of lime to correct soil acidity

Planting crops without soil disturbance

GPS and sensor-based nutrient application

Rotational cropping improves nutrient

Benefit

Reduces need for synthetic nitrogen
fertilizers

efficiency

Reduces nutrient loss and improves soil
carbon

Optimizes fertilizer use

Enhances soil fertility
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6.5 Fertilizer Use and Nutrient Use Efficiency in Brazil (Major Crops)

Crop

Soybean

Maize
(Corn)

Sugarcane

Rice
(Irrigated)

Wheat

Cotton

Coffee

Cassava

Typical Fertilizer
Use (kg
nutrients/ha)

N: ~0-20 kg/ha
(mostly starter),

K,0O: 60-90 kg/ha

N: 120-180 kg/ha, Moderate—high

P,0s: 60—90 kg/ha, (40-60%)
K,0: 60-100 kg/ha

N: 80-120 kg/ha, Moderate
P,0s: 50-70 kg/ha,
K,0O: 100-160

kg/ha

N: 90-150 kg/ha,
P,0Os: 40—60 kg/ha, 50%)
K,0: 40-60 kg/ha

N: 80-120 kg/ha,
P,0s: 40-60 kg/ha,
K,0: 30-50 kg/ha

N: 120-200 kg/ha, Moderate
P,0Os: 60-100

kg/ha, K,O: 100—

150 kg/ha

N: 150-300 kg/ha, Moderate
P,0s: 50-80 kg/ha,

K,0: 120-200

kg/ha

N: 50-80 kg/ha,
P,0Os: 30-50 kg/ha,
K,0: 60-120 kg/ha

Moderate

Moderate

Nitrogen Use
Efficiency (NUE)

Very high due to
biological nitrogen fixation common in
P,0s: 50—80 kg/ha, fixation (BNF)

Moderate (~40—

Phosphorus Use
Efficiency (PUE)

Moderate (P

Cerrado soils)

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate
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Special Nutrient

Management Practice

Inoculation with
Bradyrhizobium
bacteria

Precision fertilizer
placement and crop
rotation with soybean

Use of organic residues

(vinasse) from ethanol
plants

Water management
and soil testing

Conservation
agriculture and crop
rotation

Precision nutrient
management

Split fertilizer
applications and sail
analysis

Use of organic residues

and crop rotation

Key Remarks

BNF supplies most
nitrogen requirement;
reduces fertilizer
costs and emissions

Often grown after
soybean (“safrinha”
maize) benefiting
from residual
nutrients

Nutrient recycling
improves soil fertility
and reduces fertilizer
requirement

High productivity in
southern Brazil
irrigated rice systems

Often grown in
southern Brazil under
no-till systems

High nutrient demand
crop

High-value perennial
crop requiring
intensive nutrient
management

Cassava tolerates
lower soil fertility than
many crops
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SECTION 7: LIVESTOCK SECTOR PROFILE

7.1 Livestock Population

Total Cattle Population

Buffalo Population

Sheep Population

Goat Population

Pig Population

Poultry Population (Chicken)
Equine Population

Honey Bee Colonies (Apiculture)

7.2 Livestock Production Data

Total Milk Production
Average Milk Yield (cattle)
Total Meat Production

Total Egg Production
Wool Production

Honey Production

Livestock Sector's GDP
Contribution

Livestock Export Value

238.6 million heads (2023, IBGE PPM) — world’s 2nd largest herd; ~80%
beef cattle (Nelore dominant), ~20% dairy

~1.4 million heads (concentrated in Maraj6 Island, Para)

~21.3 million heads (NE Brazil leads; Bahia, Pernambuco, Cear4; RS for
wool breeds)

~12.1 million heads (concentrated in semi-arid NE — Bahia, Pernambuco,
Piauf)

43.0 million heads (2023, IBGE) — world’s 3rd largest producer; South
region dominates (Parana, SC, RS)

~1.6 billion birds (2023) — including 6.28 billion broilers slaughtered in
2023 (record); world’s largest chicken exporter

~5.9 million heads (horses, mules, donkeys) — used extensively in cattle
ranching

~3.0 million managed colonies; Africanized bees dominant

35.4 billion litres (2023, IBGE PPM - record); ~80% from cattle, ~20%
mixed; MG leads with 26% of national production

~6.2 litres/animal/day (national avg.); 15-25 litres/day in specialized dairy
farms (Gir Leiteiro, Girolando breeds)

~30.3 MT (2023): Beef 8.95 MT (record, IBGE), Poultry 14.8 MT, Pork 5.3
MT

~57 billion eggs/year (2023) — SP, MG, ES lead
~11,000 tonnes/year (RS dominates)

~60,000 tonnes/year (2023, IBGE) — NE and South regions; Ceard, RS,
PR top producers

~8.7% of total GDP (including processing chain); ~32% of AgGDP

USD 25.3 hillion (2023) — beef USD 10.5 B, poultry USD 9.8 B, pork USD
2.8 B; China, Saudi Arabia, UAE top markets

7.3 Animal Health & Veterinary Infrastructure

Official Veterinary Service (SVO)

Foot-and-Mouth Disease (FMD)
Status

Coordinated by MAPA (Ministry of Agriculture and Livestock) at federal
level; each of 27 Federation Units has a State Animal Health Service (SVO
estadual) audited by MAPA under the OIE-PVS (Performance of
Veterinary Services) methodology; Quali-SV programme evaluates and
improves state veterinary services quality

FMD-free: entire Brazilian territory recognized as FMD-free with
vaccination since 2018 (WOAH/OIE). Vaccination suspended
progressively 2019-2024 under PNEFA (National Plan for FMD
Eradication). In 2023, seven states (Block IV: DF, ES, GO, MT, MS, MG,
TO) suspended vaccination for ~114 million cattle/buffalo. In 2024, Brazil
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FMD Vaccination History

Other Major Livestock Diseases

Veterinary Vaccines Market

Animal Health Market Size

Artificial Insemination

Meat Inspection System

Laboratory Infrastructure

Pet Population & Veterinary Care

Veterinary Professional Workforce

7.3 Livestock Production

Sector Species / Product

Dairy (Milk) Dairy cattle

Buffalo

Egg Layer chickens

Production

self-declared FMD-free without vaccination; WOAH international
recognition expected 2025. Last FMD outbreak: 2006 in MS border area
(Sources: ScienceDirect/MAPA 2024; Brazilian Farmers Apr 2025;
CEPEA/USP)

~200 million doses of FMD vaccines administered in 2023 (industry data
cited by Grand View Research); vaccination being phased out under
PNEFA 2017-2026 Strategic Plan; Santa Catarina FMD-free without
vaccination since 2007 (earliest state)

Brucellosis: still endemic, national control programme (PNCEBT) since
2001; Tuberculosis (bovine): endemic, controlled under PNCEBT;
Classical Swine Fever (CSF): outbreaks still occur; RS, SC, PR are CSF-
free zones (OIE recognized 2016). Diseases NEVER recorded in Brazil:
Avian Influenza (HPAI), Newcastle Disease, PRRS (Porcine Reproductive
and Respiratory Syndrome) (Source: CEPEA/USP, MAPA)

USD 1.03 bhillion (2024, Grand View Research estimate); ~150 million
doses of major livestock vaccines administered subcutaneously annually;
Brazil’s veterinary biologics segment growing at ~8.8% CAGR

USD 1.2 billion (2025, projected); growing at 11.3% CAGR to USD 2.35
billion by 2031 (Mobility Foresights); driven by livestock immunization, pet
care expansion, and biosecurity investment

Brazil is world’s largest market for bovine Al and embryo transfer; ~13% of
breedable females in beef herd inseminated annually; higher in dairy
(~30-40%); ASBIA (Brazilian Association of Artificial Insemination)
coordinates. Genetic improvement: Nelore (dominant beef breed, from
Indian Nellore origin), Girolando (Gir x Holstein dairy cross)

SIF (Federal Inspection Service): ~130+ federally inspected export-grade
slaughterhouses (ABIEC); SIE (state) and SIM (municipal) inspection for
domestic market; SISBI-POA harmonizes all three levels. Cold chain
compliance: 98% for beef exports with automated temperature monitoring
from slaughter (-1°C) to container loading (-18°C)

LANAGRO (National Agricultural Laboratories): 6 units across Brazil (MG,
GO, RS, PE, SP, PA) for official disease diagnosis; BSL-3 capability for
FMD, Al testing; ~200+ accredited private veterinary diagnostic labs

~149 million pets (2023, Instituto Pet Brasil); ~40% of households own at
least one pet; veterinary hospitals and multi-location clinics expanding
rapidly; Brazil's pet industry is world’s 3rd largest market

Data Not Precisely Available at national level — Brazil has ~140,000+
registered veterinarians (CFMV — Federal Council of Veterinary Medicine);
significant workforce across SVO, private practice, industry, and academia

Major Breeds /
Varieties

Avg Productivity per
Animal

Girolando, Holstein-  ~15-25 L milk/day

Friesian, Gir (Gyr), (commercial dairy milk/year
Guzera cattle)

Murrah, Mediterranean, ~6—12 L milk/day ~1-1.5 billion
Jafarabadi litres/year
Hy-Line Brown, ~300-330 ~52-53 billion
Lohmann Brown, ISA eggs/hen/year eggsl/year

Brown, Dekalb White
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Beef
Production

Poultry
Meat

Pork
Production

Turkey
Meat

Sheep
Meat

Goat Meat

Cattle

Broiler chicken

Pigs

Turkey

Sheep

Goat

Nelore, Angus,
Hereford, Brangus,
Braford

Cobb 500, Ross 308,

Hubbard Flex

Large White, Landrace,

Duroc, Pietrain

Nicholas, Hybrid
Converter

Santa Inés, Dorper,
Texel, Suffolk

Boer, Anglo-Nubian,

Moxot6

~450-550 kg live
weight; carcass ~260—
280 kg

~2.2-2.5 kg live weight
at 40-45 days

~110-120 kg live
weight

~10-15 kg live weight
~35-45 kg live weight

~25-35 kg live weight
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~10-10.5 million
tonnes/year

~14-15 million
tonnes/year

~5.0-5.3 million
tonnes/year

~0.45-0.50 million
tonnes/year

~0.15 million
tonnes/year

~0.14 million
tonnes/year
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SECTION 8: FISHERIES & AQUACULTURE SECTOR

8.1 Fisheries & Aquaculture Overview

Total Coastline (EEZ) 7,491 km coastline; EEZ 3.66 million km? (‘Blue Amazon’)

Total Fish Production ~1.3 million tonnes/year (2023); Marine capture: 0.48 MT; Inland capture:
0.17 MT; Aquaculture: 0.66 MT

Major Aquaculture Species Tilapia (~60% of farmed fish production, 580K tonnes in 2023); Tambaqui
(native species); Shrimp (Litopenaeus vannamei — 120K tonnes, mainly
NE coast); Carp, Catfish

Fisheries Sector GDP Contribution  ~0.4% of total GDP; 1.3% of AgGDP

Seafood Export Value USD 430 million/year (2023) — shrimp, tuna, lobster; USA, EU, Japan top
markets

Fish Consumption per Capita ~9.5 kg/person/year (below global avg. of 20.5 kg)

Total Aquaculture Area ~120,000 ha (freshwater ponds dominant); 34,000 ha of reservoir area

used for cage culture

Total Fishers Population ~1.0 million registered artisanal fishers; 600,000 fish farmers (aquaculture)

8.2 Major Fish Species and their Production

Species / Major Breeds / Varieties  Avg Productivity per National Production

Product Animal

Tilapia Nile Tilapia strains Intensive culture ~6-15 t’/ha ~550-600 thousand
tonnes/year

Tambaqui Colossoma macropomum  ~12-14 t/ha ~150-170 thousand
tonnes/year

Pacu Piaractus mesopotamicus ~8-10 t/ha ~40-50 thousand
tonnes/year

Marine fish Sardinella, Scombridae capture fisheries ~400-500 thousand

(sardine, tuna) species tonnes/year
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SECTION 9: GOOD AGRICULTURAL PRACTICES, SUSTAINABLE & DIGITAL

FARMING

9.1 GAP

National GAP Standard

Organic Farming Area

Organic Export Value

National IPM Policy

Biological Control Adoption

Pesticide Consumption

Bio-pesticides Registered

PIF (Integrated Fruit Production) and PIV (Integrated Vegetable
Production) — certified by INMETRO; GlobalG.A.P. adopted for export
commodities

~3.8 million ha (2023, MAPA) — among world’s largest; ~32,000 certified
organic producers

USD 350 million/year (2023)

EMBRAPA coordinates IPM programs; IPM-Soja, IPM-Algod&o (cotton),
IPM-Milho (maize) are flagship programs

~36% of soybean area uses biocontrol agents (2023); Brazil is world
leader in Metarhizium-based biopesticides for sugarcane spittlebug

~720K tonnes of formulated products (2023, IBAMA); 5.9 kg active
ingredient/ha — among world’s highest users

~450 registered biological pest control products (2024, MAPA) — fastest
growing segment

9.2 Soil/Water Conservation & Post-Harvest

Conservation Agriculture Area
(No-till)

Cover Cropping Area
Watershed Development
Programmes

Post-Harvest Loss (cereals)
Post-Harvest Loss (fruits &

vegetables)

Cold Chain Infrastructure
Coverage
Warehousing Capacity

Food Processing Sector Coverage

9.3 Farm Mechanisation

Farm Power Availability

Tractor Density

Combine Harvester Availability

~36 million ha — world’s 3rd largest no-till adoption (after USA and
Argentina); >80% of soybean area in Cerrado under no-till

~20 million ha using Brachiaria (Urochloa) as cover crop in safrinha
rotation; growing practice

National Water Resources Plan (PNRH); ANA (National Water Agency)
manages 12 hydrographic basins; Programa Agua Doce in NE

~8-10% (improving due to better on-farm storage; silobag technology
widely adopted)

~30-40% (significantly higher; cold chain gaps especially in NE and North)

~35% of produce handled through cold chain; total refrigerated
warehousing: ~5.5 MT capacity

~190 MT static capacity (2023, CONAB); grain silos: 140 MT (deficit of
~35 MT vs. current production)

~30% of agricultural produce is processed — growing at 5-7% per year;
Brazil’s 2nd largest food processing industry in Americas after USA

~2.8 kW/ha in commercial agriculture (Cerrado/South); <0.5 kW/ha in NE
smallholder farms

~13 tractors per 1,000 ha of cropland (2023); ~1.25 million registered
tractors nationwide

~85,000 combine harvesters; primarily for soybeans, maize, rice, wheat;
John Deere, AGCO/Massey Ferguson, CNH dominant brands
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Custom Hiring Centre Network Limited formal network; private machinery rental and cooperatives fill the
gap; digital ag machinery platforms emerging

Drone Usage in Agriculture Agricultural drone market: USD 77.4 million (2024, Grand View Research);
estimated 3,400-5,000 agricultural drone units in operation (2023,
BlueWeave Consulting); total registered drones in Brazil (all uses):
~80,000+ (ANAC SISANT); 33,846 center-pivot irrigation systems mapped
(2024, ANA/INPE); ag drone adoption growing at ~25% CAGR; ANAC
approved agricultural drone insurance exemption in 2023

Precision Agriculture Technology ~35% of large commercial farms use variable-rate application, GPS-
Adoption guided machinery, satellite monitoring (industry estimates); leading
globally in tropical precision agriculture

9.4 Digital & Precision Agriculture

Agtech Ecosystem ~1,500 agtechs (industry estimates) — Latin America’s largest agtech hub;
Brazil Agriculture Drones and Robots market USD 789 million (2023,
BlueWeave)

Satellite Monitoring INPE operates CBERS and Amazonia-1 satellites; DETER and PRODES

deforestation monitoring; CONAB uses Sentinel-2/MODIS for crop
forecasting; EMBRAPA GeoPortal

GPS Auto-Steer & VRA ~55% of tractors in Cerrado equipped with RTK-GPS auto-steer (2-cm
accuracy, industry estimates); variable-rate application (VRA) for fertilizers
and lime growing; yield monitoring sensors standard on new combines

Center-Pivot Irrigation with VRI 33,846 center-pivot systems covering 2.2 million ha (2024, ANA/INPE);
Variable Rate Irrigation (VRI) technology adoption growing; center-pivot
area expanding ~100,000 ha/year

IoT & Connectivity Automated weather stations expanding across commercial farms; soil
moisture sensors for irrigation scheduling; cattle GPS tracking; ~65% of
commercial farms have internet access (industry estimates); Starlink
adoption growing in remote Cerrado

Key Agtech Platforms Solinftec (IoT + Al farm management), Climate FieldView (Bayer), Aegro
(farm management ERP), InCeres (soil mapping), EMBRAPA’s ~40 mobile
apps and ATER+ Digital platform

Digital Commodity Markets B3 exchange for commodity futures; CONAB public auctions; digital grain
trading platforms: Agrinvest, Agro.Club; CPR (Cédula de Produto Rural)
electronic crop receipts for pre-harvest financing

ZARC (Agricultural Climate Risk MAPA/EMBRAPA system covering ~40 crops; municipality-level planting

Zoning) window and variety recommendations; compliance mandatory for
subsidized rural credit and crop insurance (PROAGRO/PSRY); >90%
compliance among commercial farmers

Farm Connectivity Challenge ~18.2% of family farmers access ATER services (IBGE Census 2017);
digital tools primarily benefit large commercial farms; connectivity gaps in
Amazon, NE, and MATOPIBA regions
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SECTION 10: AGRICULTURAL EXPORT COMMODITIES & TRADE

10.1 Overall Agriculture Trade Profile

Total Agricultural Exports Value USD 164.4 billion (2024, MAPA) — record; USD 166.5 billion (2023)
Total Agricultural Imports Value USD 18.8 hillion (2023)

Agriculture Trade Balance USD ~137 billion surplus (2023) — one of world’s largest agricultural trade
surpluses

Agriculture’s Share of Total ~44.1% (2023, OECD); agribusiness broadly ~49%

Exports

Top Export Destination Countries China (34%), EU (14%), USA (6%), Japan (3%), Saudi Arabia (3%)

Top Import Source Countries Argentina (fertilizers, wheat), Canada (potash), Russia (fertilizers),
Morocco (phosphates), USA (wheat, soybean genetics)

Membership in Agri Trade Blocs WTO, MERCOSUR, BRICS NDB; bilateral agreements with EU
(Mercosur-EU FTA pending ratification), Israel, Egypt, India

10.2 Top Agricultural Export Commodities

Rank | Commodity Export Key Markets % of Agri
Value (USD Exports
M)
1 Soybeans (grain) ~53,200 ~102 M China (73%), EU, 32%
Thailand
2 Beef ~11,200 ~25M China, USA, UAE, Saudi 7%
(fresh/frozen) Arabia
3 Sugar (raw + ~14,800 ~36 M India, Algeria, China, 9%
refined) Bangladesh
4 Coffee (green + ~9,500 ~2.3M USA, Germany, Belgium, 6%
roasted) Italy, Japan
5 Poultry meat ~9,800 ~5.1M Saudi Arabia, UAE, 6%
Japan, China
6 Soybean meal ~9,200 ~21M EU, Indonesia, Thailand, 6%
Vietnam
7 Corn (maize) ~10,500 ~55 M Iran, Japan, Egypt, Spain, 6%
Vietnam
8 Cotton lint ~5,400 ~2.7M Bangladesh, Vietnam, 3%
Turkey, China
9 Orange juice ~2,300 ~1.1M EU, USA, Japan, China 1.4%
(FCOJ+NFC)
10 Pork meat ~2,800 ~1.2M China, Chile, Philippines, 1.7%
Singapore
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SECTION 11: COMMERCIAL & EMERGING TECHNOLOGIES IN AGRICULTURE

11.1 Digital & Precision Agriculture

Satellite / Remote Sensing

GlS-based Agricultural Planning

Drone Technology (UAV)

Al/ML-based Crop Advisory

0T in Agriculture

Blockchain for Agri Supply Chain

Mobile-based Farmer Advisory
Apps

Digital Commodity Markets

INPE (National Space Research Institute) operates CBERS and
Amazonia-1 satellites; DETER and PRODES deforestation monitoring
systems; EMBRAPA uses Sentinel-2 for crop monitoring

EMBRAPA GeoPortal, ZARC (Agricultural Climate Risk Zoning), CONAB
crop monitoring system, MapBiomas land use mapping

Drones used for spraying (sugarcane, soybean), crop scouting, NDVI
mapping; regulated by ANAC and MAPA

Agrosmart, Solinftec, Aegro, Farmbox — leading agtech startups;
EMBRAPA'’s satellite-based crop forecasting; Brazil has ~1,500 agtechs

Expanding in large commercial farms; automated weather stations
(~15,000), soil moisture sensors, cattle GPS tracking; connectivity gaps in
remote areas

Pilot projects: Carrefour-JBS beef traceability on blockchain; CPQD
developing coffee traceability; Bayer’s blockchain for soybean chain

EMBRAPA's suite of ~40 apps (Roda da Nutricdo, Custo Facil, PlantSoja);
CONAB app; private platforms: Climate FieldView (Bayer), Solinftec,
StoneX

BMF (B3 exchange) for commodity futures; CONAB public auctions; digital
grain trading platforms: Agrinvest, Agro.Club; no single E-NAM equivalent
but decentralized digital trading well-developed

11.2 Biotechnology & Crop Improvement

GM/GMO Crop Status

National Biotechnology Policy

Hybrid Seed Development

Tissue Culture Technology
Marker-Assisted Selection (MAS)

Gene Editing / CRISPR Status

Biofertilizer Production & Use

Biopesticide Production & Use

Approved and widely cultivated: Soybean (96% GM, mainly Roundup
Ready/Intacta), Maize (90% GM, Bt/HT), Cotton (>80% GM); Brazil is
world’s 2nd largest GM crop producer after USA (~55 million ha GM crops,
2023)

National Biosafety Law (Lei 11.105/2005); CTNBio (National Technical
Commission on Biosecurity) regulates GM crops; Coexistence rules for
GM and non-GM

Maize: 98% hybrid adoption; Sorghum: 95%; Sunflower: 90%; Rice:
growing hybrid adoption in irrigated systems (10-15%); Cotton: 60%
hybrid

Eucalyptus (clonal forestry — 100% of planted area), Banana, Sugarcane
(meristem culture for pest-free seedlings), Pineapple

EMBRAPA'’s breeding programs: drought-tolerant soybeans, rust-resistant
soy varieties, quality protein maize, Girolando dairy cattle genomics

CTNBIo issued regulatory framework in 2018 — gene-edited organisms not
classified as GMO if no foreign DNA is inserted; EMBRAPA developing
non-browning apple, disease-resistant beans

~5 billion doses of soybean inoculants/year (Bradyrhizobium);
EMBRAPA’s BNF technology saves ~USD 15 billion/year in nitrogen
fertilizer; biofertilizer market growing 15%/year

Market size ~USD 2.5 billion (2023); 450+ registered products;
Metarhizium, Bacillus thuringiensis, Trichoderma, Beauveria dominant;
growing at 20%/year
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11.3 Climate-Smart Agriculture Technologies in Brazil (ABC / ABC+ Plan)

Technology / Practice

Integrated Crop—
Livestock—Forest (ICLF)
Systems

Recovery of Degraded
Pastures

No-Till Farming

(Conservation Agriculture)

Biological Nitrogen
Fixation (BNF)

Planted Forests /
Agroforestry Systems

Integrated Livestock
Systems / Rotational
Grazing

Animal Waste Treatment
(Biogas Systems)

Description

Integration of crops,
grazing livestock, and
trees on the same land
to improve productivity
and carbon
sequestration.

Restoration of degraded
grazing lands using
improved grasses, soil
correction, and
rotational grazing.

Crops planted without
plowing; residues
remain on soil surface.

Use of nitrogen-fixing
bacteria in crops like
soybean instead of
synthetic fertilizers.

Area Adopted / Coverage

~17-20 million hectares
adopted in Brazil

~26-30 million hectares
restored

~33-36 million hectares

Used in =85% of Brazil’s
soybean area (~40 million
ha)

Establishment of trees in ~9—-11 million hectares

agricultural landscapes.

Managed grazing
systems to improve
pasture productivity and
reduce emissions.

~11-15 million hectares

Climate & Agricultural Benefits

Improves soil fertility, increases
farm productivity, enhances carbon
sequestration, diversifies farmer
income.

Reduces pressure on forests,
increases cattle productivity,
improves soil carbon storage.

Reduces soil erosion, improves
water retention, increases soil
organic carbon.

Reduces fertilizer costs, lowers
GHG emissions, improves soil
health.

Carbon sequestration, improved
biodiversity, additional income from
timber products.

Increased livestock productivity,
reduced methane emissions per
unit of meat or milk.

Treatment of manure to Thousands of livestock farms Renewable energy generation,

produce biogas and
reduce methane
emissions.

11.4 Major Agricultural Innovations in Brazil

Innovation / Technology

Developed in Brazil

Cerrado Soil Transformation

Technology

Large-Scale Mechanized Farming

Systems

Sugarcane Ethanol Production

Technology

Reservoir Cage Aquaculture

Sector

Bioenergy

Fisheries

Crop Production

Crop Production

(exact area varies by
system)

reduction in methane emissions,
improved waste management.

Description

Brazil converted acidic Cerrado soils into

highly productive farmland using liming,
phosphorus fertilization, and improved
crop varieties.

Brazil uses large-scale mechanization for

planting, harvesting, and crop
management, especially for soybean and
maize.

Brazil produces large quantities of
ethanol from sugarcane and blends it
with petrol for fuel.

Brazil has developed large-scale tilapia
cage farming in hydropower reservoirs.
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Tilapia Genetic Improvement
Programs

Girolando Dairy Breed Development

Advanced Reproductive
Technologies in Livestock

Integrated Crop-Livestock Systems

Precision Agriculture Technologies

Fisheries

Livestock

Livestock

Farming Systems

Digital Agriculture
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Selective breeding programs have
improved tilapia growth rates and
productivity.

Crossbreeding of Gir and Holstein cattle
to develop heat-tolerant, high-yield dairy
cattle.

Brazil widely uses artificial insemination,
embryo transfer, and genetic selection
programs.

Brazil integrates crop production with
livestock grazing to improve soil health
and productivity.

Use of GPS, sensors, and data analytics
for crop monitoring and farm
management.
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SECTION 12: AGRICULTURAL PRODUCE, FOOD SECURITY & NUTRITION

12.1 Production, Nutrition & Input Sector

Total Food Grain Production

Self-sufficiency Ratio (food grains)

Global Food Security Index Rank
Global Hunger Index (GHI)

Undernourishment Prevalence
Dietary Energy Supply

Total Chemical Fertiliser
Consumption
NPK Consumption Ratio

Fertiliser Self-sufficiency

Certified Seed Replacement Rate

Agricultural Credit Disbursement

Agricultural Insurance Coverage

~320 MT (grains + oilseeds, 2023/24, CONAB) — record; soybeans
account for ~47%

Highly surplus for soybeans, maize, sugar, coffee, poultry, beef; deficit in
wheat (~55% imported from Argentina), rice self-sufficient

Rank 41 of 113 countries, Score 72.8 (2022, EIU GFSI)

Score 3.4 — Low severity (2023, GHI); significant improvement from 14.1 in
2000

~4.7% of population (2023, FAO SOFI) — down from 10.7% in 2004—06
~3,100 kcal/person/day (2023, FAO) — above global average of 2,960

~45 million tonnes of product (2023); 7.5 MT nutrients (N+P, Os +K; O);
world’s 4th largest consumer

~0.4:1.0: 1.1 (N:P:K) — low nitrogen due to BNF in soybeans; high P and
K due to soil deficiencies

~20% (imports ~80%: potash from Canada/Belarus/Russia; phosphate
partially domestic; nitrogen from Russia/Qatar/Trinidad)

Soybeans: ~65%; Maize: ~98% (hybrid); Rice: ~50%; Cotton: ~90%

BRL 400.6 billion (USD 74 B) for 2024/25 Harvest Plan — record,;
subsidized rural credit (SNCR)

~16.5 million ha insured (2023/24); PROAGRO and PSR (Premium
Subsidy Program) covering ~400,000 policies

Page 24 | BRICS ARP



BRICS Agricultural Research Platform— BRAZIL

SECTION 13: KNOWLEDGE EXCHANGE - BEST PRACTICES & LEARNING

OPPORTUNITIES

13.1 What Brazil Can Offer to Other BRICS Nations

Technology /

. Description Relevant BRICS Partners
Best Practice P

Brazil transformed acid, infertile Cerrado savanna into the world's #1
soybean region. EMBRAPA developed tropicalised soybean varieties
adapted to low-latitude, acidic-soil conditions. Production rose from 23
MT (1993) to 167.9 MT (2024-25). This soil correction + variety
adaptation package is directly transferable to tropical savannas
elsewhere.

Tropical soybean
1 technology
(EMBRAPA)

India (Madhya Pradesh black soils), Ethiopia (Arsi-
Bale), South Africa (Limpopo), Indonesia
(Kalimantan)

Brazil is the global leader in no-till adoption — over 36 million ha under

R . . . India (Punjab/Haryana residue burning crisis),
no-till, the world's largest area. The system eliminates ploughing, retains (Punjab/Hary & )

No-till farming Russia (Black Earth belt erosion), South Africa

2 L, crop residue on the surface, improves soil structure, increases water . . R .
(Plantio Direto) K . . (conservation agriculture), China (Northeast grain
retention, reduces erosion by up to 90%, and sequesters carbon. Grain belt)
productivity increased 206% from 1970 to 2020 (EMBRAPA).
Brazil's unique ability to harvest 2—3 crops per year on the same plot —
Double/triple soybean (Safra, Oct—Feb) followed by maize (Safrinha, Feb—Jun), India (rice-wheat system intensification), Ethiopia
3 cropping (Safra- sometimes followed by a third crop or cover crop. This intensification (limited double cropping), Egypt (summer-winter
Safrinha system) model enables maximum land productivity without expanding cultivated rotation optimisation)
area.
Over 11 million ha already under ICLF in Brazil — combining crops, cattle
Integrated Crop- grazing, and tree plantations (typically eucalyptus) on the same land in  India (Indo-Gangetic plains agroforestry), South
4 Livestock-Forestry  rotation. Recovers degraded pastures, diversifies income, sequesters Africa (degraded rangeland recovery), Ethiopia
(ICLF/ILPF) carbon, and improves soil health. EMBRAPA provides the technical (crop-livestock integration in highlands)
packages.
Brazil is the world's 2nd largest ethanol producer (~35.3 billion litres,
Sugarcane ethanol 2024). The sugarcane-ethanol model (Proalcool programme since 1975) India (2nd largest sugar producer — can scale
5 provides energy self-sufficiency, with flex-fuel vehicles running on any ethanol blending), China (biomass energy), South

& bi
loenergy mix of ethanol and gasoline. Second-generation (2G) ethanol from Africa (sugarcane belt in KwaZulu-Natal)

bagasse is now commercial.

Tropical beef Brazil has the world's largest commercial cattle herd (~230 million). India (heat-tolerant breeds for tropical zones),
6 en'::tics (Nelore Nelore and Nelore-cross breeds are heat-tolerant, tick-resistant, and Ethiopia (pastoral cattle improvement), South
8 ! adapted to tropical pastures. Brazil exports live cattle genetics (semen,  Africa (Bonsmara cross programmes), Iran (arid-
Brahman crosses) . . . .
embryos) globally. Grass-fed beef programme (Boi Verde) is growing. zone livestock)

EMBRAPA (est. 1973) operates 43 research centres across all agro-
climatic zones, with ~9,700 employees and ~2,400 researchers. Its model
EMBRAPA research of problem-driven, regionally-adapted research transformed Brazilian

India (ICAR has similar scale — joint EMBRAPA-
ICAR MoU signed July 2025 on climate-resilient

7 . 1 - - soybean), Russia (VIR germplasm exchange),
model agriculture. EM?RAPA s budget.was- BRL.3.4 bl|||0.I’l ($.1.02B)..It South Africa (ARC collgboration), China (§AAS
developed tropicalised crops, biological nitrogen fixation (saving .
$13B/year in fertiliser costs), and CRISPR-edited sugarcane. partnership)
Brazil is world leader in BNF technology for soybeans — inoculants India (imports ~$88B fertiliser/year — BNF for
3 Biological nitrogen replace synthetic nitrogen fertiliser, saving Brazilian farmers an pulses and soybean), Ethiopia (BNF for
fixation (BNF) estimated $13 billion annually. EMBRAPA Soja developed commercial chickpea/lentils), South Africa (BNF adoption
Bradyrhizobium inoculants used across ~40 million ha of soybean. limited), Indonesia (BNF for soybean)

GPS-guided machinery, variable-rate application of inputs, soil mapping,
Precision drone monitoring, and digital platforms are widely adopted in Brazil's
9 agriculture at scale Cerrado belt. Precision agriculture reduces input use by 20-30% while
improving yields (CGEE, 2024). Brazil's agritech startup ecosystem
received over BRL 1 billion (~$177M) in 2024.

India ($4B agritech ecosystem — complementary),
China (DJI drones + Brazilian field data), Russia
(autonomous combines + Brazilian field
management), South Africa (precision viticulture)

Irrigated tropical In the semi-arid Caatinga, Brazil developed world-class irrigated fruit India (Rajasthan/Gujarat arid-zone horticulture),
.g p production — table grapes, mangoes, melons — in the Sdo Francisco Iran (pistachio/pomegranate under aridity), Egypt
fruit production . K L K )
- . Valley (Petrolina-Juazeiro). This arid-zone transformation model (desert reclamation), UAE (controlled-
(Sdo Francisco X . . . o . . X ) .
Valley) produces premium export fruits under drip/sprinkler irrigation in 250—  environment fruit production), Saudi Arabia (Al-
Y 800 mm rainfall zones. Jouf agriculture)

13.2 What Brazil Can Learn from Other BRICS Nations
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#

10

Area of Learning

Hybrid rice
technology

Micro-irrigation &
water-use efficiency

Smallholder
cooperative model
(dairy)

Tea & spice value
chains

Domestic fertiliser
production & nano-
fertilisers

Large-scale wheat
production

Aquaculture
intensification & loT

Saffron & high-value
dryland crops

Agricultural
extension at scale
(KVK model)

Cotton pest
management (Bt +
1PM)

From Which
BRICS
Partner

China

India, Israel
(via India)

India

India, China

India, Russia,
China

Russia, India

China,
Indonesia

Iran

India

India, China

Opportunity for Brazil

China has >50% hybrid rice adoption yielding 7-8 t/ha. Brazil produces ~11.7 MT rice on ~1.7M ha mostly in
Rio Grande do Sul (irrigated paddy). Chinese hybrid rice varieties and cultivation techniques could boost
Brazilian yields by 15-25%, particularly in expansion areas of Tocantins and Maranhdo.

India has the world's largest micro-irrigation programme (PMKSY — 95.58 lakh ha covered). Brazil irrigates
only ~8.2M ha of a potential 55M ha. India's low-cost drip and sprinkler systems (Jain Irrigation, Netafim
India) could help Brazil expand affordable irrigation, especially in the semi-arid Caatinga and MATOPIBA
frontier.

India's AMUL cooperative model (Gujarat) — 3.6 million farmer-members, village-level collection,
processing, and marketing — transformed India into the world's #1 milk producer (239.30 MT). Brazil has
~1.17M dairy farms but most are fragmented smallholders with low productivity. The AMUL model could
strengthen Brazil's family farm dairy sector, especially in Minas Gerais and Goias.

Brazil produces minimal tea and spices despite suitable climatic zones (Atlantic Forest, Amazon). India's
Darjeeling/Assam tea and spice value chains (Spices Board quality systems, Gl protections) and China's
green tea expertise could help Brazil develop niche tropical tea and spice production in Bahia, Espirito
Santo, and the Amazon.

Brazil imports ~85% of its fertiliser needs, making it highly vulnerable to global price swings and geopolitical
disruptions. Russia is the world's largest fertiliser exporter (potash, urea, NPK). India's nano-urea technology
(IFFCO — world's first commercial nano-urea plant) could reduce Brazil's import dependency. China's
phosphate processing expertise is also relevant.

Brazil produces only ~¥8—10 MT wheat against consumption of ~12 MT, importing the gap (mainly from
Argentina). Russia (world's #1 wheat exporter, ¥92 MT production) and India (117.94 MT, RECORD 2024-25)
have extensive wheat breeding and agronomy expertise. Subtropical wheat varieties from India's ICAR-
IIWBR (Karnal) could be adapted for Brazil's Pampa and Cerrado regions.

China produces 60.6 MT from aquaculture (world's #1). Indonesia's eFishery platform uses loT-enabled
automatic feeders to optimise fish farming. Brazil's aquaculture is growing (~0.8 MT) but has enormous
untapped potential in the Amazon and reservoirs. Chinese pond polyculture and Indonesian smart
aquaculture could accelerate growth.

Iran is the world's #1 saffron producer (~400 tonnes/year) under extreme aridity. Brazil's semi-arid Caatinga
(250-800 mm rainfall) could potentially adopt high-value dryland crops from Iran's portfolio — saffron,
pistachio, pomegranate, barberry — as alternatives to subsistence farming, boosting income for 27 million
Caatinga residents.

India operates 731 Krishi Vigyan Kendras (Farm Science Centres) — one in nearly every district — providing
last-mile extension, demonstrations, and training to farmers. Brazil's extension system (EMATER — state-
run agencies) is effective but unevenly distributed. India's KVK model of district-level, demand-driven
extension could strengthen Brazil's family farming advisory network, especially in the Northeast and North.

India has the world's largest cotton area (~12-13M ha) with 93% Bt adoption. Brazil's cotton boll weevil
(Anthonomus grandis) remains a devastating pest with no commercial Bt or varietal resistance available yet.
India and China's extensive experience with Bt cotton deployment, refuge management, and IPM strategies
could help Brazil address this critical gap.

13.3 State-Level Agro-Climatic Matching — 10 Brazil-India State Pairs

Indian states are mapped to analogous Brazilian states across five parameters simultaneously: agro-climatic zone,

geographic area, soil type, rainfall/temperature, and dominant crop similarity. This enables targeted, evidence-based

technology transfer recommendations.

Brazil State | India State m

Soil Rainfall

Match

Priority Technology Transfer

‘ Key Crops

Mato MP / Tropical Latosol = Soybean, 1,200- No-till + BNF + liming; safrinha
Grosso Chhattisgarh  Aw Red-Yellow Maize, 1,800 double-crop; soybean yield from 1.15
Cotton mm to2.2t/ha
Parana Maharashtra  Subtropical Nitosol Soybean, 1,400- No-till soy-wheat rotation; India’s
(basalt) = Cotton, 2,000 drip irrigation for cotton (-40% water,
Black Sugarcane mm +20% yield)
Cotton
(basalt)
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Rio Grande
do Sul

Sao Paulo

Minas
Gerais

Goias

NE Brazil

(Ceara)

Para
(Amazon)

Santa
Catarina

Mato
Grosso do
Sul

Punjab /
Haryana

Karnataka /
UP

Karnataka
(Chikmagalur)

Telangana /
AP

Rajasthan /
Gujarat

Assam /
Meghalaya

Himachal
Pradesh

Maharashtra

Subtropical
Cfa

Tropical
Cwa

Highland
Cwa

Tropical
Aw

Semi-arid
BSh

Equatorial
Af

Highland
Cfb

Tropical

Chernozem
= Alluvial

Argisol =
Laterite

Latosol =
Laterite

Latosol =
Red/Black

Luvisol =
Aridisol

Latosol =
Acidic
Forest

Cambisol =
Mountain

Vertisol
(basalt)

Rice,
Wheat,
Soybean

Sugarcane,
Coffee,
Citrus

Arabica
Coffee,
Dairy

Cotton,
Soybean,
Maize

Beans,
Goats,
Melon

Cacao,
Pepper,
Acai

Apple,
Grapes,
Pork

Soy, Cotton,
Cattle
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1,200-
1,800
mm

1,200-
1,600
mm

1,100-
1,500
mm

1,200—
1,700
mm

300-700
mm

2,000—
3,000
mm

1,400—
2,000
mm
1,200-
1,800
mm

AWD rice (30% water saving for
Punjab); India’s wheat genetics for
Brazil (+1.5-2 t/ha)

Mechanical green harvest for India;
India’s shade-grown coffee + spice Gl
for Brazil

EMBRAPA Obat3 (rust-resistant) for
India; Cerrado Mineiro Gl brand
model for Karnataka

Soy BNF inoculant for AP/Telangana;
India’s groundwater drip for Cerrado
dry-season veg

Brazil’s cisterna (16kL) for Rajasthan;
India’s bajra HYVs + solar pumps for
NE Brazil

Agroforestry + biochar+lime for NE
India; India’s tea + turmeric for
Amazon corridor

SC kiwi model for HP; India’s apple
CA storage (-20% post-harvest loss
for SC)

ICLF on Vertisol soils for Vidarbha;
India’s drip sugarcane model for MS
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SECTION 14: REFERENCES, DATA SOURCES & ANNEXURES

14.1 Primary Data Sources

National Agricultural Census
National Statistics Office
Ministry of Agriculture Reports
FAO-STAT Database

World Bank WDI

USDA FAS Database

OECD

CONAB

EMBRAPA

INPE
ANA

MapBiomas
IBAMA

IMF
GHI
IPCC ARG

Peer-reviewed Journals

Censo Agropecuério 2017 — IBGE — https://censoagro2017.ibge.gov.br/

IBGE (Instituto Brasileiro de Geografia e Estatistica) — Pesquisa
Agropecuaria Municipal (PAM) 2023, Pesquisa Pecuaria Municipal (PPM)
2023 — https://www.ibge.gov.br/

MAPA (Ministério da Agricultura e Pecuaria) — Plano Safra 2024/25,
AGROSTAT - https://www.gov.br/agricultura/

FAOSTAT Production, Trade, Food Balance data; accessed March 2026 —
https://lwww.fao.org/faostat/

Agriculture Value Added (% GDP), Rural Population, Land Use indicators
(2023-2024) — https://data.worldbank.org/

Brazil Oilseeds Annual 2025, Brazil Livestock Semi-annual 2025, Brazil
Grain Annual — https://www.fas.usda.gov/

Agricultural Policy Monitoring and Evaluation 2025: Brazil Chapter —
https://lwww.oecd.org/

Nacional de Abastecimento — Acompanhamento da Safra Brasileira
2024/25, Série Histérica — https://www.conab.gov.br/

Brazilian Agricultural Research Corporation — multiple research
publications, agri-climatic zoning data, crop variety catalogs —
https://www.embrapa.br/

National Institute for Space Research — PRODES, DETER deforestation
monitoring, climate data — http://www.inpe.br/

Ageéncia Nacional de Aguas e Saneamento Basico — National Water
Resources reports — https://www.gov.br/ana/

Annual Land Use and Land Cover Maps of Brazil — https://mapbiomas.org/

Brazilian Institute of Environment — Pesticide commercialization reports —
https://www.gov.br/ibama/

World Economic Outlook Database, October 2024 — https://www.imf.org/
Global Hunger Index 2023 — https://www.globalhungerindex.org/
Climate Change 2021-2023 Assessment Reports — https://www.ipcc.ch/

Alvares et al. (2014) Képpen classification for Brazil, Meteorologische
Zeitschrift 22(6):711-728; Van Wart et al. (2013) Agro-climatic zones, Field
Crops Research 143:44-55; Various EMBRAPA Technical Circulars

14.2 Glossary of Key Terms (Brazil-Specific)

Safra

Safrinha

Cerrado

MATOPIBA

Main crop season (October—March) — equivalent to Kharif in Indian
terminology

Second crop (February—July) — typically maize planted after soybean;
unique to Brazil’s tropical double-cropping system

Brazilian tropical savanna biome — the agricultural heartland transformed
by EMBRAPA'’s soil science since 1970s

Agricultural frontier region formed by Maranh&o, Tocantins, Piaui, and
Bahia — newest grain production zone
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CONAB

EMBRAPA

ZARC

ICLF

ABC+ Plan

BNF

Plantio Direto
CAR

National Supply Company (Companhia Nacional de Abastecimento) —
monitors production and manages strategic food stocks

Brazilian Agricultural Research Corporation (Empresa Brasileira de
Pesquisa Agropecuéria) — equivalent to ICAR in India

Agricultural Climate Risk Zoning (Zoneamento Agricola de Risco
Climatico) — municipality-level crop suitability mapping

Integrated Crop-Livestock-Forestry System (Integracdo Lavoura-Pecuaria-
Floresta) — Brazil’s flagship sustainable intensification strategy

Low Carbon Agriculture Plan — Brazil’s national program for climate-smart
agriculture (2020—-2030)

Biological Nitrogen Fixation — EMBRAPA’s soybean inoculant technology
that eliminates synthetic N fertilizer need

No-till farming system — adopted on 36+ million ha in Brazil

Rural Environmental Registry (Cadastro Ambiental Rural) — mandatory
georeferencing of all rural properties
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