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DESAFIO GLOBAL
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AUMENTO DA PRODUCAO AGRICOLA — Nivel global
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INTENSIFICACAO DOS SISTEMAS PRODUTIVOS
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Potencial de intensificagao de cultivos, sob limitacoes de temperatura e precipitacgao.

Wu et al. Global cropping intensity gaps: Increasing food production without cropland expansion. Land Use Policy, v. 76, p. 515-525, 2018.
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INTENSIFICACAO DOS SISTEMAS PRODUTIVOS
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AUMENTO DA PRODUCAO AGRICOLA
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LACUNAS DE PRODUTIVIDADE

Produtividade atingivel e
lacunas de
produtividade no Brasil.
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Marin, F.R. et al. Protecting the Amazon forest and reducing global warming via agricultural intensification. Nature Sustainability, v. 5, p.
1018-1026, 2022. DOI: 0.1038/s41893-022-00968-8.




AGRICULTURA DIGITAL

A agricultura digital € uma estrategia de gestao
que utiliza as tecnologias da informacao para
trazer os dados de multiplas fontes e apoiar as

decisoes relacionadas ao sistema produtivo.




AGRICULTURA DIGITAL

A agricultura digital € uma estratégia de gestao

que utiliza as tecnologias da informacao para

trazer os dados de multiplas fontes e apoiar as
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AUMENTO NA EFICIENCIA DE USO DE INSUMOS
COM TECNOLOGIAS DA AGRICULTURA DE PRECISAO/DIGITAL




APLICACOES DE INSUMOS EM TAXA VARIAVEL
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SENSORIAMENTO REMOTO
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MONITORAMENTO DE LAVOURAS
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MONITORAMENTO DE LAVOURAS
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MONITORAMENTO DE LAVOURAS

38°53'40"N

I R
¥ Tk Headwall Nano Hyperspectral Sensor

/
- NAN N v~ s

Table 1. Summary statistics of soybean and corn seed composition datasets.

f;,q Seed Composition ‘NO. Mean Max. Min. SD CV (%)
’g ; Soybean protein (%) 91 38.5 41.2 36.7 0.87 2.3%
)4 Soybean oil (%) 91 229 24.5 21.0 0.83 3.6%
2 Corn protein (%) 369 7.7 15.3 5.7 1.45 18.9%
; Corn oil (%) 369 3.9 5.3 2.1 0.57 14.5%
!

‘NO.: Number of total yield samples; SD: standard deviation; CV: coefficient of variation.
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Dilmurat, K. et al. Estimating crop seed composition using machine learning from multisensory UAV data.
Remote Sensing, v. 14, p. 4786, 2022. DOI: 10.3390/rs14194786.
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SENSORES PARA APLICACAO LOCALIZADA DE HERBICIDAS
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MAPAS DE PRODUTIVIDADE

[]1.221 - 2.854 kg/ha
[ ] 2.854 - 3.037 kg/ha
I 3.037 - 3.232 kg/ha
B 3232 - 3.424 kg/ha
I 3424 -5.071 kg/ha

Elevador

Caracol espalhador
do tanque graneleiro

11
)
11




VARIABILIDADE ESPACIAL — QUALIDADE DA SOJA
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Carvalho, S. et al. 2022. Spatial distribution for vyield,
quality, and storage of soybean seeds obtained in the
tropical lowlands. DOI: 10.5965/223811712122022093
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Anthony, P. et al. 2012. Soybean Yield and Quality in Relation to Soil Properties.
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INFORMACOES METEOROLOGICAS EM TEMPO REAL




MONITORAMENTO AUTOMATIZADO DE PRAGAS




MONITORAMENTO AUTOMATIZADO DE DOENCAS




MONITORAMENTO DE MAQUINAS
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Nunca antes na agricultura houve tantas
oportunidades e ferramentas
para obtencao de dados sobre as areas e
as operacoes agricolas.




BIG DATA AGRICOLA

Computers and Electronics in Em 22 hectares e 22 anos:
Agriculture 18.6 Gb (2020)
Volume 198, July 2022, 107080 40.5 Gb (2025)

Entre 2020 e 2025: 165 Mb/ha/ano

How many gigabytes per hectare

are available in the digital
agriculture era? A digitization

footprint estimation

Ahmed Kayad P & & ... Francesco Marinello ? & =
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TENDENCIAS — TECNOLOGIA E INOVACAO
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INOVACAO E SUSTENTABILIDADE
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INOVACAO E SUSTENTABILIDADE
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SOJA - Producao, produtividade e area
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SOJA — PRODUCAO, PRODUTIVIDADE E AREA
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DESAFIO GLOBAL — Objetivos de Desenvolvimento Sustentavel
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TENDENCIAS TECNOLOGICAS E DE MERCADO
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MANEJO COM REDUCAO DE ESCALA
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INTENSIFICACAO DOS SISTEMAS PRODUTIVOS

Average, percentile 5 (5%), and percentile 95 (95%) for seed protein con-

centration, seed ylddﬂ and seed N for individual fields in central Argentlna Tabela 1. Produtividade, umidade de solo e teores de dleo e proteina para sementes de soja obtidas em
between 2012 and 2016 growing seasons. campos de sementes em Lagoa da Confusio/TO, safra 2020.
Table 1. Yield, soil and seed moisture and oil and protein contents of soybean in seed fields in Lagoa da
Variable Soybean crop Average 5% 95% Confuséo (Tocantins state, Northern Brazil), 2020 season.
. . . Caracteristica Max. Min. Média S Cv Assimetria Curtose
Seed protein concentration (%) Soybean as single crop 36.6 34.2 394
Prod. 342,32 195,10 275,55 35,89 13,03 -017 -0,20
Soybean as second crop 37.6 34.8 404
U. Semente 21,90 8,30 14,66 3,20 14,61 0,19 -0,04
Seed yield (kg ha™ 1) Soybean as single crop 3648 2157 4785 U. Solo 40,20 24,30 30,56 3,78 9,40 0,69 0,45
Soybean as second crop 3154 1915 4019 Oleo 23,13 20,37 21,82 0,70 321 -0,25 -0,56
Proteina 38,06 34,00 35,79 1,07 2,99 0,22 -0,58

Seed N (kg N ha 1) Soybean as single crop 213 128 280
Prod = produtividade de graos em g.m= U. Semente = umidade da semente na colheita, em %. U. Solo = umidade do
Soybean as second crop 190 109 242 solo na colheita, em %. Oleo e Proteina = teor de 6leo e de proteina, respectivamente, nas sementes, em %. S = desvio
padrdo. CV = coeficiente de variacéao, em %.

Management and environmental factors explaining soybean seed protein
variability in central Argentina

Lina B. Bosaza, Jos® A. Gerdea, Lucas BorrRsa, Pablo A. Cipriottib, Luciano Ascheric,
Matdas Camposc, Santiago Galloc, JosO L. Rotundoa,

2019

Spatial distribution for yield, quality, and storage of soybean seeds obtained in the tropical lowlands
Carvalho et al. 2022
DOI: 10.5965/223811712122022093




Table 3. Correlation coefficients for relationships between soybean yield, protein concentration, oil concentration, protein + oil

(P +0O) concentration, and proteinfoil (P/O) ratio within site-years.

Plant 2003 2005 2007
SiteT variable Protein Oil P+O P/O Protein Oil P+O P/O Protein Qil P+O P/O
AN Yield Q.49 _038%kx  (53Fx () 45%F ns$ =0 47Ek 3Tk 2] Fk —0.29%x | 2% —0.23%kx 2 Baekk
Protein — . 94#k —0.3 g —0.3 | #=F*
VWB Yield 0.4|xx 0 43%x  (JIEx ) 43 ns —0.57F% 0 53=x  ( JoHxw* =0.14*==* _0.06 —0.32%%k | (F*
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Fig. 3. Sample variograms and variogram models for soybean yield, protein concentration, oil concentration, and protein/oil ratio
at site AN.



Table 2. Mean and variance for soybean protein and oil concentrations along with parameters of the best fitted variogram model, cross-
validation criteria including reduced kriging error (RKE), and coefficient of determination between measured and estimated values
(r*), and the number of closest samples used for kriging estimation (V).

Cross-validation

Variogram model parameters criteria
Field Mean Min. Max. Variance Model Co cof(Co + ¢) a RKE r? N
gkg™ g kg™’ m
Protein
D198 405 358 442 163 Exponential &5 0.55 % 0.966 0.197 10
RF98 402 366 433 157 Spherical 30 0.19 73 1.104 0.162 11
WL1938 392 337 462 246 Spherical 145 0.73 120 1.117 0.261 15
KN99 Ay 420 469 60 Spherical 50 0.72 219 0.927 0.096 5
WL299 AL 406 487 221 Spherical 100 041 73 1.010 0.220 5
Oil
D198 185 166 202 33 Spherical 26 0.81 82 0.965 0.063 7
RF98 184 171 194 24 Spherical 14 0.56 22 1.028 0.051 5
WL198 180 138 198 60 Exponential 32 0.54 59 1.106 0.093 17
KN99 187 173 211 22 Spherical 17 0.65 198 1.004 0.112 8
WL299 190 168 207 43 Spherical 26 0.58 96 0.988 0.213 8
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Fig. 5. Protein concentration values plotted along with terrain slope for the transect drawn in the north-south direction in the central part of

the WL198 field.

A. N. Kravchenko and D. G. Bullock

Crop Sci. 42:804-815 (2002).



Maturity group
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Figure 1. Locations of soybean testing programs within the 14 United States (US) states where experiments
were conducted from 2012 to 2016 period. Dots represent city locations and colors represent regions with
similar soybean maturity group in test. The minimum, maximum, and median maturity groups for the regior
are indicated in the legend.
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(b) and oil yield (c) across 14 major soybean producing states in the USA average for the years 2012 through 2016.
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Nebraska Growers Help Estimate Field Variability in Soybean a I
ab

Protein and Oil Content

JUNE 14, 2023
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Balboa - Nutrient Management Specialist | Nicolas Cafaro La Menza — Cropping Systems Specialist
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Sixty percent of the value of soybeans comes from its protein meal, and 40% comes from its oil, making soybean seed’s protein and oil content relevant to
production. Nebraska ranks fourth in U.S. soybean production, with an average protein content of 33% and an oil content of 20% (Annual Report U.S

Soybean Quality, 2021). L
=

From a farmer’s perspective, several important reasons exist to consider soybean protein and oil content, including potential market value. Buyers such as c _

animal feed manufacturers, food processors and biodiesel producers are willing to pay a premium for soybeans with higher protein and oil content. In order _§ Irigated
o Rainfed
o

to get a premium price for their crop, these farmers must produce soybeans with higher levels of protein and oil content. Farmers have been interested in
learning more about soybean protein and oil content, as shown by a recent survey conducted by Kansas State University. This survey showed that 100% of
Midwest growers would be willing to invest in technology to map soybean protein variability if they could obtain a protein premium, and 75% would like to
learn more about quality and how to manage protein and oil within their fields (Ciampitti, 2021).

While some studies have evaluated variability in protein and oil content between fields, research has not been done to understand how protein and oil
cantent varies within fields. Savhean seed aualitv is a function of environment. genetics and management: however. the contribution of each factor to seed
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Table 1. Summary statistics of soybean and corn seed composition datasets.

Seed Composition "NO. Mean Max. Min. SD CV (%)
Soybean protein (%) 91 38.5 41.2 36.7 0.87 2.3%
Soybean oil (%) 91 229 245 21.0 0.83 3.6%
Corn protein (%) 369 7.7 15.3 57 1.45 18.9%
Corn oil (%) 369 3.9 5.3 2.1 0.57 14.5%
‘NO.: Number of total yield samples; SD: standard deviation; CV: coefficient of variation.
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