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ABSTRACT ,E‘ 4-2133

This research study is focused on carbon dynamics and its life cycle inventory
during sugarcane production and utilization in Eastern region. Field experiments were
conducted to cover the whole sugarcane cropping season to measure soil carbon content,
soil carbon fluxes, and sugarcane biomass decomposition. In addition, farm management
and fossil fuel uses data were also obtained from the surveys of sugarcane farms and sugar
mill factories. During the 2006/07 cropping year, soil surface emissions of CO, and CHy
resulted in a carbon loss of 16.39 ton C/ha/yr. On the other hand, soil carbon gain was
mainly through the incorporation of sugarcane biomass and organic fertilizer. In this
study, inputs to soil of biomass were as followed 6.68 ton C/ha/yr from above ground
biomass, 4.75 ton C/ha/yr from root system and 4.98 ton C/ha/yr from organic fertilizer.
Decompositions of most of these biomass (80%) are completed within a year time.
However, decomposability of each sugarcane parts did vary; with leaf sheath being the
faster (2.67 months) and root the slowest (9.49 months). This left only a small fraction of
incorporated biomass remained as part of soil organic carbon and may be one of the
reasons why soil organic carbon content in sugar field is relatively low. For farm
operations and managements, it was found that compared to surface soil emission, the
GHG emissions was (0.56 ton C/ha/yr). Balancing between carbon loss and gain, it was
estimated that sugarcane cultivation emitted 0.58 ton C/ha/yr. In the sugar mill factories,
use of sugarcane biomass such as bagasse is an important GHG mitigation option. If it is
assumed that all electricity consumed is generated from natural gas (baseline), the amount
of CO, emission would be 5.80 kg CO,-eg/ton cane. Utilization of bagasse, helps offset

this emission to only 0.27 kg CO,-eq/ton cane.

Keywords: Full carbon cycle inventory, Sugarcane, Soil carbon, Carbon budget, Sugar

mill
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List of Abbreviations

Brix: Degree Brix (symbol °Bx)

Bbg: Ban Bueng soil series

Bbg-Sh: Ban Bueng and Sattahip soil series
BOD: Biological Oxygen Demand

Cb: Chon Buri soil series

CDM: Clean Development Mechanism
CFC4: Chlorofluoro carbons

CH4: Methane

CO;: Carbon dioxide

COD: Chemical Oxygen Demand

GHG: Greenhouse gases

GIS: Geographic Information System

ha: hectare

Hg: Hup Kraphong soil series

IPCC: Intergovernmental Panel on Climate Change
Knk: Khlong Nok Krathung soil series

KP: Kyoto protocol

LDD: Land Development Department
Nm: Nong Mot soil series

N>O: Nitrous oxide

OC: Organic Carbon

Pg: petagram = 10" g

Pga: Phang Nga soil series

Pp: Phon Phisai soil series

ppmv: Parts per million on a volume basis
Ra: Aboveground plant respiration

Rb: Belowground plant respiration

Re: Ecosystem respiration

Rp: Plant respiration

Rm: Microbial respiration
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Rs: Root respiration

SF¢: Sulfur hexafluoride

Sh: Sattahip soil series

SOC: Soil Organic Carbon

Suk: Satuek soil series

Tg: Thung Wa soil series

Tg=10"gC

UNFCCC: United Nations Framework Convention on Climate Change
Walkley’s method: Walkley and Black method



