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ORGANIZATION OF THE PRESENTATION

PART 1 – GHG EMISSIONS AFTER FERTILIZER AND BY-PRODUCT
APPLICATION

PART 2 – LAND USE CHANGES AND SUGARCANE EXPANSION
TO DEGRADED PASTURES

PART 3 – SUGARCANE EXPANSION AND INTEGRATION OF RESEARCH AREAS



Rudolf et al, 2010, Remote sensing
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VINASSE AND STRAW EFFECT ON EMISSION FACTORS

FERTILIZER FERTILIZER+VINASSE
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VINASSE AND STRAW EFFECT ON EMISSIONS

Pitombo et al., 2016 –GCB-B



Regular vinasse and concentrated vinasse applied jointly
with nitrogen fertilizer

Pitombo et al., 2016 –GCB-B
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AVOIDING EMISSIONS - ALTERNATIVE USE OF FERTILIZERS



Treatment
N-N2O emissions

(g ha-1) % applied N Differences related 
to urea applied(%)

Zero N 1098 b
UR 1924 a 0,69
UR+DCD 1142 b 0,04 - 95
UR+DMPP 1112 b 0,01 - 98
PSCU 2213 a 0,93 + 35

ANOVA and Tukey 5%

Soares et al., 2014  – Journal of Environmental Quality

AVOIDING EMISSIONS - ALTERNATIVES TO using only FERTILIZERS



Vinasse applied in different time of N 
fertilization

30 days before fertilizer application

Vinasse applied together with N
fertilizer

Lourenço et al.2018 GCB-B
Days after vinasse application



MINOR IMPACT IN THE ATMOSPHERE – general conclusion THE 
ATMOSPHERE

THE DIFFERENCES BETWEEN THE EMISSIONS ESTIMATES AND 
FIELD STUDY

SINCE 2008 IN 2013

NITROGEN FERTILIZATION VINASSE APPLICATION

Paul Crutzen estimated

Field results

NITROGEN FERTILIZATION

Field results

Estimate of the IPCC

TO

Agência FAPESP, 2013



N2O, CO2 and CH4 EMISSIONS FROM AGRO-BIOFUEL PRODUCTION

IN SÃO PAULO STATE, BRAZIL 

Young Investigator PROGRAM - BIOEN 



Sugarcane production areas, Current and future area and yield trends from 2019 to 2050

Soltangheisi et al, 2019 – Global Change Biology Bioenergy



Experiment:Sugarcane expansion into 
pastures
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ID Treatment Soil Tillage Fertilization

CP Pasture control  (baseline) No No
FP Fertilized pasture No Yes
CS Sugarcane control Yes No
FS Fertilized sugarcane Yes Yes
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THEMATIC PROJECT
GRANTS BY FAPESP

Environmental consequences of pasture-sugarcane 
conversion and intensification of pastures

SÃO PAULO
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PART 3 – SUGARCANE EXPANSION AND INTEGRATING 
RESEARCH AREAS
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Tillage effect after soil preparation
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CONCLUSIONS

Sugarcane is a good feedstock for biofuel production when practicing good 
sugarcane production management and taking certain precautions such as:

- The source of nitrogen fertilizers is important due to the particular soil type 
and management practiced during the sugarcane cycle

- Soil tillage and soil type are important factors determining emissions and 
minimizing soil movement is important for the future of sugarcane 
production.

- Vinasse application should be reevaluated for use in the future 
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