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Soil Organic C Sequestration due to Different Oil Palm Residue Mulches 

DISCUSSION 
EFB mulch increased soil organic C the highest (and significantly) 
because of the higher loading rate of fresh EFB (following standard 
field practices in Malaysia) which, in turn, resulted in higher addition of 
organic C onto the unit area of the land surface as compared to the ECO 
and OPF mulches (Table 11.5). Annual amount of fresh mulch applied to 
each m2 of the land surface for EFB, Eco and OPF were 33.33, 3.69 and 
12.43 kg, respectively (Table 11.5). 

Table 11.5 Annual fresh mulch, dry matter and organic C applied (kg m·2
) 

to the land area surface as EFB, ECO and OPF 

Mulch 

EFB ECO OPF 

Annual fresh mulch applied (kg m·2
) 33.33 3.69 12.43 

Dry matter concentration in mulch(%) 35.83 87.42 34.43 

Annual dry matter applied from mulch (kg m·2
) 11.94 3.23 4.28 

Annual C applied from mulch (kg m·2
) 5.81 1.57 2.14 

EFB, ECO and OPF denote empty fruit bunch, Eco-mat and oil palm frond, respectively. 

As the EFB had an average water content of 64.17% (Table 11.2), 
the amount of dry matter added by the EFB was 11.94 kg m·2 y·1

• The 
amount of ECO applied to each plot was 29 .55 kg (four pieces of 1 x2 m 
each one having 7.39 kg) and placed on 8 m2 area in the middle of each 
ECO treatment plot. Because ECO has an average moisture content of 
12.58% (Table 11.2), the amount of dry matter added by the ECO was 
3.23 kg m·2 y· 1• As mentioned previously, the normal practice for OPF is 
by stacking the pruned fronds on the soil surface in several layers between 
the trees and in alternate rows so that only the bottom most layer of frond 
touch the soil surface. At this research site, planting density was 148 
palms per hectare with 3,552 pruned OPFs (an average weight of 10.5 
kg per frond; Table 11.2) were produced every year. Since the moisture 
content of the OPF was 65.56 % (Table 11.2), 12,840 kg dry matter was 
added through pruned OPF per ha annually. Because this amount of 
pruned OPF was applied on about 60% of the land surface in every other 
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row, the amount of dry matter added to the unit area of the land surface by 
the pruned OPF was 4.28 kg m-2 y- 1• 

Multiplying the amount of dry matter added to the unit area of the 
land surface by the EFB, ECO and pruned OPF (Table 11.5) by the 
corresponding C concentration in each of the mulches (Table 11.2) 
revealed that the amount of C added to the unit area of the land surface 
by EFB (5.81 kg) was 3.7 and 2.8 times higher than those for ECO 
( 1.57 kg) and pruned OPF (2.14 kg), respectively (Table 11.5). Moreover, 
EFB decomposes at a faster rate than OPF and hence release a higher 
proportion of its C during decomposition. Decomposition rate constant 
calculated based on an exponential decay function (Olsen, 1963) and 
percentage of C released by EFB, ECO and OPF after eight months of 
decomposition are shown in Table 11.6. 

Table 11.6 Decomposition rate constant (k) and C released by EFB, 
ECO and OPF during eight months of their decomposition (adapted 

from Moradi et al., 2012) 

Oil palm residue 

OPF 

EFB 

ECO 

0.15 b 

0.20 a 

0.18 ab 

C released (%) 

80.8 b 

87.6 a 

86.4 ab 

OPF, EFB and ECO denote oil palm frond, empty fruit bunch and Eco­
mat, respectively. 

The decomposition rate (k) was the highest for EFB which was 
significantly different from that for OPF but not significantly different 
from that for ECO. During eight months of decomposition, EFB released 
87.6% of its C content which was 6.9% higher than that released by the 
OPF (80.8%) during the same period. Therefore, the better performance 
of the EFB in increasing soil organic C as compared to the ECO was 
due to the addition of higher organic C to the land surface as a result of 
higher EFB loading rate. However, its better performance as compared 
to the OPF was due to the addition of higher organic C as a result of 
higher EFB loading rate and the faster decomposition rate of EFB. This 
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Soil Organic C Sequestration due to Different Oil Palm Residue Mulches 

1s m accordance with Lal (2004) who stated that those management 
practices that add high amount of biomass to the soil can cause soil C 
sequestration. 

The improvement of soil organic C due to the EFB mulching is 
important in maintaining tropical soil fertility especially on sloping lands 
via increasing the ability of a soil to resist water erosion and physical 
degradation, store water and supply nutrients for economic crop production 
(Hao et al., 2003). Therefore, the increase in soil C as a result of the 
EFB mulching confirms that utilization of EFB as a mulch could play a 
significant role in reducing the emission of greenhouse gasses in particular 
CO2 (major greenhouse gas producing during decomposition of the crop 
residue mulches) into the atmosphere through soil C sequestration. The 
soil C sequestration in tum increases soil and water quality and improve 
soil productivity for sustainable crop production. 

CONCLUSION 
Among the three oil palm residues, only EFB mulching significantly 
increased soil organic C but mostly at the topsoil (0-0.15 m depth). 
Neither ECO nor OPF was effective in the improvement of soil organic C 
content. After four consecutive annual applications of EFB mulch, 23.42 
kg C was added to the unit area of the land surface, of which only 12% 
was converted into soil organic C at 0-0.30 m depth. This corresponds 
to 1.0 million t yr-1 EFB C sequestrated into the soil globally, of which 
Malaysia contributes 34.7%. 
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