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1.  Introduction 

In Southeast Asia, a massive amount of peat has accumulated under swamp forests over millennia. 

That huge carbon pool is presently being disturbed by widespread drainage, especially in large scale 

plantations such as oil palm in Malaysia and Indonesia. The drainage increases CO2 emissions steadily 

through accelerated aerobic peat decomposition. Under such circumstances, tropical peatlands might 

become a huge source of carbon emissions to the atmosphere. Nevertheless, the effects of drainage on 

the carbon balance of tropical peatland ecosystems are not well understood; more field data must be 

accumulated. Therefore, continuous measurement of the soil CO2 efflux is crucial. 

 

2.  Materials and Methods 

The study site is located in a commercial oil palm (Elaeis guineensis) plantation of 6-10 year-old 

trees (as of the year of 2014) in the drained peatland to lower the water table to between 50 and 70 cm 

in Sibu, Sarawak, Malaysia (2.11ºS, 114.50ºE). The automated closed/open chamber system consists 

of sixteen chambers made of opaque PVC cylinders 40 cm high with a 25 cm inside diameter (volume; 

0.0177 m3, base area; 0.0491 m2), a programmable data (CR1000, Campbell), and infrared CO2 

analyzer (LI820, Li-Cor), TDR probe (CS616, Campbell) for water content, water pressure sensor 

(HTV-050KP, Sensez) for ground water level, and thermocouples (T type). Each chamber was closed 

for 225 s one after another. Soil CO2 flux was calculated from an increase in the rate of CO2 

concentration in the chamber headspace for the last 150 s of each closing. In May 2014, eight 

chambers (Ch. 9-16) were installed inside trenches of a depth of 80 cm and the other eights (Ch. 1-8) 

were outside the trench (control). Autotrophic and heterotrophic respiration, resulted in respective root 

respiration and peat decomposition were determined from the obtained data.  

 

3.  Results 

Since installation of the chamber system in May 2014, we consider that reasonable data of the CO2 

flux have started to obtain in the beginning of September. This may be the reason why a certain period 

has passed after the disturbance resulted in the trench setting. During the periods from September 2014 

and January 2015, the soil temperatures were ranged from 24.6 to 29.4 ºC. The soil water content were 

0.484 to 0.560 m3 m-3. The ground water level were -0.77 to -0.34 cm. Averaged values of the CO2 

flux were 1.34± 1.14 and 1.84± 1.25 mol m-2 s-1 (p<0.05) in the trench and control plots, 

respectively. Autotrophic respiration calculated by those difference was estimated 0.50±0.89 mol m-

2 s-1. As for correlations  of the CO2 flux with the observed environmental factors, we found negative 

trend for the soil water content (r2=0.36) and the ground water level (r2=0.18), respectively. 



 

 

 

 

 

 

地下水位（GWL）はストレーナ付き塩ビパイプを泥炭基底層まで差し込み、投げ

込み式水圧センサ（HTV-050KP, Sensez）により 30分間隔で計測した。地温はサ

ーミスター温度計を用いて RP測定時に土壌 2cm及び 5cm深で測定し、またボタン

式の温度計（Thermochron G type, Kn-labs）を土壌 5cm深に設置して 1時間間隔

で自動計測した。 

 

 

 

 

 

 

2.  Materials and Methods 

The study site is located in a commercial oil palm (Elaeis guineensis) plantation of the 

6-10 year-old trees (as fo the year of 2014) in the drained peatland in Sibu, Sarawak, 

Malaysia (2.11ºS, 114.50ºE). The drainage was carried out to lower the water table to 

between 50 and 70 cm. Soil CO2 flux was measured continuously using automated 

closed/open chamber systems to investigate the controls of soil respiration. The 

automated system consisted of sixteen chambers made of opaque PVC cylinders 40 cm 

high with a 25 cm inside diameter, a programmable data (CR1000, Campbell Scientific 

Inc., Logan, Utah, USA), and infrared CO2 analyzer (LI820, Licor Inc., Lincoln, 

Nebraska, USA), an air pump and some electric parts to switch the airflow between the 

analyzer and chambers. Chambers were inserted into 5 cm deep into the ground to 

prevent horizontal advection in very porous surface soil. Ground-covering area and 

effective volume of each chamber were 0.0491 m2 and 0.0177 m3, respectively. Each 

chamber was closed for 225 s one after another. Soil CO2 flux was calculated from an 

increase in the rate of CO2 concentration in the chamber headspace for the last 150 s of 

each closing. Eight chambers were installed inside trenches of a depth of 80 cm and the 

other eight were outside the trench in May, 2014. Autotrophic and heterotrophic 

respiration caused by peat decomposition and root respiration for each were determined 

by using the obtained data.  

 

 

 

 



 

These situations have consequently led an increase of  CO2 emission to the 

atmosphere, resulted in oxidative peat decomposition.  

 

 

Conversion of tropical peatlands to agriculture leads to a release of carbon from 

previously stable, long-term storage,resulting in land subsidence that can be a surrogate 

measure of CO2 emissions to the atmosphere. (Hooijer et al., 2012) 

 

The autotrophic root respiration component of CO2 emissions was separated from 

heterotrophic emission caused by peat oxidation n three ways …… (2) by comparing CO2 

emissions with and without peat trenching (i.e. cutting any roots remaining in the peat 

beyong the tree rooting zone) (Jauhiainen et al., 2012) 

 

CO2 emission measurements well away from trees were free of any autotrophic 

respiration contribution and thus represent only heterotrophic emission. (Jauhiainen et 

al., 2012) 

 

Quantification of soil CO2 emissions through oxidative peat decomposition, partition 

of total soil respiration in to autotrophic (root) and heterotrophic (peat decomposition) 

fractions, modelling the relationship between oxidative peat decomposition and GWL, 

(Nur….)  

 

Accurate measurements of associated carbon losses are still scarce, however, due 

mainly to the difficulties of excluding autotrophic carbon fluxes from chamber-based flux 

measurement and uncertainties about the extent of  

 

 

 

To investigate the regional and global carbon balances, it is crucial to assess direct 

carbon emissions through oxidative peat decomposition after drainage. However, there is 

little information on the carbon dynamics of tropical peat decomposition. Therefore, we 

continuously measured soil CO2 flux [peat respiration (RP)] through oxidative peat 

decomposition using sixteen automated chambers in an oil palm plantation in Sarawak, 

Malaysia.   

 

The RP increased logarithmically as groundwater level (GWL) lowered.  

 

東南アジアには 25万 km2におよぶ熱帯泥炭地が分布し、膨大な量の炭素を土壌

有機物として蓄積してきた。しかし、近年は大規模な農地開発を目的に排水路が形



成され、泥炭地の地下水位が低下して乾燥化が進み、微生物による泥炭の好気的分

解（CO2排出）の促進や泥炭火災が発生している。熱帯泥炭林は巨大 CO2排出源

（ホットスポット）として国際的な注目を集め、地球温暖化抑制の観点から土地利

用変化にともなう CO2排出量の定量化が強く求められている。しかし、これまでの

研究では科学的根拠に基づく成果が得られていない。例えば、チャンバー法で測定

する土壌呼吸量では根呼吸と泥炭分解が分離できていない。また泥炭地の地盤沈下

量から泥炭分解を推定する方法では、地盤沈下量に対する好気的分解寄与の変動特

性が未解明となっている。これらの課題に対して、本研究は異なる土地利用条件に

ついて熱帯泥炭の好気的分解による CO2排出量を、根切り（トレンチ）区を設けて

処理区と無処理区の 2地域において 16台の自動開閉チャンバーシステムを用いて測

定した。同時に、地盤沈下量と周辺の環境要因（地下水位、地温）を測定し、CO2

排出量との関係を調査した。 
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Fig. 1. Sample figure for preparing an abstract. 


