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ABSTRACT: There has been a severe air pollution in Thailand due to a rise of particulate matter (PM) i.e. PM,,
(particulate matter nominally <10 mm in diameter) and PM,s (particulate matter nominally <2.5 mm in
diameter) concentration. One of the main sources of PM is Biomass burning under outdoor condition which
happens considerably in sugarcane field at a harvesting period as sugarcane burning is the farmer preferred
method to get rid of the leaves before sugarcane cutting. Sugarcane is an importance economic crop of
Thailand, where the cultivated area is approximately 10 million rai. However, more than half of burned
sugarcane translocated to sugar mill in last harvested season. Previous study revealed that silicate-dominated
particle matter was found in sugarcane burning case and silicate-dominated PM (<4 mm aerodynamic diameter)
was identified as a cause of lung cancer. Hence, campaign to reduce sugarcane burning is important to the
health of Thai people. Brazil which is the biggest sugarcane producer in the world is an example of country
who was able to lower sugarcane burning by adopting a green protocol to encourage farmers to use more
harvesting machine. After adopting green protocol for 4 years, however, the average yield per area is decreasing.
Therefore, Thailand should adopt a green protocol together with improve soil organic matter. This practice
should be an alternative promising practice to mitigate sugarcane burning, air pollution encourages fertility of
sugarcane system for environmentally friendly and sustainable sugarcane production of Thailand.

Keywords: sugarcane straw incorporation; PM;o; PM, s; silicate-dominated particle matter; green protocol
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Figure 1 Pre-harvested sugarcane burning is one of the main sources of PM
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Figure 2 SEM (BSE) images of the ash samples a) silica trilobite phytoliths (circled) and elongated silica cells

(arrow), (b) silicaedged stomata (circles) and carbonaceous fibre bundle (arrow), ) spherical silicate
and prismatic silica particles (circled) and d) two phytoliths bodies (circled)
Source: Le Blond et al. (2010)
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Table 1 Some chemical properties of soil under different sugarcane harvesting systems and native forest

(reference), at a depth of 0-20 cm.

pH P K Ca Mg
mg dm™ cmolc dm™
Sugarcane with burn 452b 10.17 b 0.05b 0.71b 0.21b
Sugarcane without burn 513 a 1717 a 0.10 a 1.27 a 0.38 a
Native forest 401 c 5.09 c 0.04 c 0.44 c 0.14b
CV (%) 0.32 28.99 29.10 25.03 29.77

Averages followed by different letters in the columns differed statistically in the Tukey test (p < 0.05)
Modified from: Souza et al. (2012)
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Figure 3 Total harvested area (black line) in south-central Brazil and evolution (in percentage) of the type of

harvest during 2006-2016: manual burned (red bars) versus green mechanized (green bars)

Source: Bordonal et al (2018)
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Figure 4 Reported annual sugarcane production (black bars) and evolution of cultivated area (gray bars),
including average yields of sugarcane (red line) in Brazil between 1975 and 2017

Source: Bordonal et al (2018)
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