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This article aimed to assess air pollution associated with traditional versus organic maize
cultivation in northern Thailand. The findings indicated that conventional maize cultivation was a
significant source of various air pollutants, including fine particulate matter (PM2.5 and PM10) and haze,
primarily resulting from the burning of stubble and crop residues after harvest. Furthermore, this method
contributed to the emission of greenhouse gases, such as carbon dioxide (CO,) and nitrogen oxides (NO),
due to the application of chemical fertilizers and pesticides, as well as the utilization of agricultural
machinery, which posed detrimental effects on public health and the environment. Conversely, organic
maize cultivation, which eschewed synthetic chemicals and emphasized biological management of crop
residues, demonstrated a marked reduction in air pollution. Although organic farming still emitted some
greenhouse gases and pollutants from machinery, the overall volume was significantly lower compared
with traditional practices. This article advocates strategies that promote organic farming and the
adoption of alternative technologies to burning, thereby advancing more sustainable maize cultivation

practices.
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Table 1 Comparison of Life Cycle Assessment (LCA) for conventional and organic maize cultivation

in northern Thailand

Life cycle stage

Conventional maize cultivation

Organic maize cultivation

Land preparation

Includes land clearing with burning

residues, tillage

Clearing without burning, use of

organic fertilizers

Fertilizer use

Application of Synthetic chemical

fertilizers and herbicides

Organic fertilizers used; no

synthetic chemicals applied

Pest and weed control

Application of Herbicides and

chemical pesticides

Mechanical or manual weed

control, biological pest controls

Planting and growing

Monoculture with intensive input

use

Crop rotation and soil fertility

management practices

Harvesting

Mechanized harvesting with diesel-

powered machines

Similar to mechanized harvesting,

emphasis on sustainability

Post-harvest residue

management

Field burning of residues after

harvest

Residues incorporated into soil or

used for composting

Environmental impacts

Higcher greenhouse gas emissions,
soil degradation, air pollution

(burning causing PM)

Lower emissions, healthier soil,

reduced pollution from chemicals

Energy use

High energy input for fertilizers,

machinery

Lower energy inputs, emphasis on

renewable resources
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Table 1 (Continued)

Life Cycle Stage

Conventional Maize Cultivation

Organic Maize Cultivation

Impact on local

communities (respiratory issues)

Adverse effects due to burning

More sustainable and health-

friendly practices

Overall environmental

burden cost

Higher total environmental damage

Lower damage cost based on LCA

using LIME-3 in northern Thailand

Sources: Supasri et al. (2020); Sukuman et al. (2025)
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Table 2 Comparative analysis of air pollution from traditional and organic maize cultivation

in northern Thailand

Air pollution aspect

Traditional maize cultivation

Organic maize cultivation

Main pollution source

after harvest

Open burning of maize residues

Minimal or no burning; alternative

residue management

Greenhouse gas emissions

biomass and fossil fuel use

High emissions from burning

Lower emissions due to the
avoidance of burning and organic

inputs

Particulate matter (PM2.5)

biomass and residue burning

Significant contributor due to

Lower PM2.5 emissions due to

non-burning practices

Air Quality Impact

problems in local and urban areas

Causes seasonal haze and health

Reduced contribution to regional

haze and better air quality

Government regulations

enforced due to pollution

Strict burning bans are being

Encouraged as an alternative

practice to improve air quality

This table is based on a detailed life cycle assessment study of maize production in northern Thailand by Supasri et al. (2020)

and supplemented by reports on regional air pollution issues and policy responses in northern Thailand.
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