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Abstract: Problem statement: The conversion of forest land into oil palm pldiua is considered to
be one of the causes of soil degradation and l6éssopical land forest in Southeast Asia. The
objective of this study was to compare selected paiphysical properties of secondary tropicatpe
swamp forest and oil palm plantation to determheedffect of forest conversioApproach: Peat soil
samples were collected from secondary tropical peamp forest and oil palm plantation at Batang
Igan, Sibu, Sarawak, Malaysia. Experimental pldt8@D nt were set up in both sites and thirty peat
soil samples were collected randomly in both sie8-15 cm depth using a peat auger. Undisturbed
cores and bulk samples were collected for anabfsigilk density and moisture content. Fiber content
of the total mass of organic materials was detesthiby wet sieving method. Soil bulk density,
moisture content, organic matter, mineral contsai, porosity and particle density were determined
by standard procedures. Hydraulic conductivity wasasured in the field using Model 2800K1
Guelph Permeameter and soil strength was determisgty Hand Operated Cone Penetrometer
Eijkelkemp. Unpaired T-test was used to comparevir@bles of the two siteResults: Both sites
had similar degree of decomposition classified amih peat. No significant differences in fiber
content, moisture content and particle density. kBlgnsity, mineral content and soil strength were
significantly higher in the oil palm plantation Wiorganic matter content, porosity and saturated
hydraulic conductivity were significantly higher ithe secondary tropical peat swamp forest.
Conclusion: Conversion of secondary tropical peat swamp fotestoil palm plantation has
significantly increased soil bulk density, minecaintent and soil strength but significantly deceels
organic matter content, porosity and saturated duldr conductivity. However, degree of
decomposition, fiber content, moisture content gudticle density were not affected by the
conversion.
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INTRODUCTION The study site has been logged since 2005 and it
over the years becomes a secondary tropical peat
Peat has composition at least 65% of organiswamp forest.
matter or less than 35% of mineral content (Tie and Malaysia is one of the most important countries in
Kueh, 1979)%ut it could exceed of 75% (Huat, 2004). the production of oil palm since the last four dbEm
Peat soil has been recognized as one of the mayapg (Nasrinet al., 2008). However, the conversion of forest
of soils found in Malaysia. An estimated 2-2.5 foifl  land into plantation for agriculture such as oilnpa
hectares of peat swamp forests are still remaiming plantation has caused degradation and loss ofctbpi
Malaysia and estimated of 1.5 million hectares iare rain forest in Sarawak (Nakashizuka, 2007).
Borneo with major areas in Sarawak (Parish, 2002) Nevertheless, converting the forest into oil palm
Peat swamp forests are water-logged inland formeglantation may change the soil physical propertigte
when rivers drain to the areas and begin to dewsitp  knowledge on the physical properties of the peig as
peat deposits usually are at least 50 cm thickcbmt affected by oil palm cultivation is necessary twelep
extend up to 20 m (McGinley, 2008). useful resources management plan for peat land.area
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The objective of this study was to compare setecte Table 1: Mean comparison of selected soil physipabperties
peat soil physical properties of secondary tropjat beg"’eeln Slecorl‘dary Tropical Peat Swamp Forest (STPSF
. . and Oil Palm Plantation (OPP
swamp forest and oil palm plantation to determime t (OPP)

) Mean
effect of forest conversion.

Variables STPSF OPP
MATERIALSAND METHODS Fiber content (%) 41.485+3.208 41.156+3.381
Bulk density (gcrit) 0.112+0.002 0.168+0.007
Peat soil samples were collected from a secondamyoisture content (%) 352.7+25.533 348.7+15.902
tropical peat swamp forest and oil palm plantatidn Ozgzglccfgﬁzteenrtc(gn)tent (%) 377-52%0?;‘314818 267-582(‘—;01-;33

H H H 0 . TU. . TU.

Batang Igan, Slbu.’ Sarawak’ M.alaySIa'. EXperlmema:tflarticle density (gcif) 1.312+0.00% 1.270+0.039%
plots were set up in each site with the size of 860 Total porosity (%) 01.466+1.821 86.406+3.883
Thirty peat samples were collected in both siteSsoil strength (Ncrif) 34.542+1.108 38.458+1.039
randomly by using peat auger at 0-15 cm depth. Saturated hydraulic 0.032+0.008 0.003+0.0007

The samples were dried and sieved to pass 2 mjggpnductivity (cm’)
sieve. Undisturbed cores and bulk samples were a|§}50te: Means with the same letter are not significaniffecent at
’ . . p<0.05 using unpaired t-test
collected for laboratory analysis for bulk denségd
moisture content (McLawt al., 1992; Carter, 1993).
The samples were not allowed to dry and were stated

approximately 5°C to discourage any bio-chemical o . i
activity. The insignificant difference values of fiber cantte

Fiber content of the total mass of organic materiaindicate that the secondary tropical peat swampstor
was determined by wet sieving method (Jarret, 19832nd oil palm plantation had similar degree of
The loss on ignition method was used to deterntiee t d€COmMposition and classified as hemic peat typehwhi
organic matter and mineral content (Murtediaal. is intermediate in degree of decomposition. The low
2002). Soil porosity and particle density were rate of decomposition was due to the \_N_aterlog di_mdi
determined by standard procedures (Carter, 1993hat prevents it from rapid decomposition by mi@sb
Bashour and Sayegh, 2007). (Yule and Gomez, 2009). _

Hydraulic conductivity was measured in the field  Both sites had bulk density values in the range of
using Model 2800K1 Guelph Permeameter by applyind-1-0-2 g crit and were similar with the previous
constant head well permeameter method (Quistah,  research (Satriet al., 2009a). This indicates that the
2008). Hand Operated cone Penetrometer Eijkelkemp€ats were not well decomposed hemic materials
was used to determine the soil strength (Brady anéRichardson and Vepraskas, 2000). Soil with lowkbul
Weil, 2007). density is better compare to the soil with highkbul

Unpaired t-test was used to compare variable§lensity (Yahyaet al., 2009). The significantly higher
between the both sites by using The Statisticallysim  Pulk density values in the oil palm plantation irate

DISCUSSION

System (SAS) version 9.1. the effect of the forest conversion in terms ofge
(e.g., soil compaction due to usage of heavy duty
RESULTS machinery) which depletes soil organic matter and

weakens the soil structure (Brady and Weil, 2007).

The results in Table 1 indicate that both sited ha Supposedly, moisture content of oil palm plantatio
similar degree of decomposition as there was neoil was expected to be lower than peat swamptfdres
significant difference of the percentage of fibentent to evaporation from the soil surface and the lower
between the secondary tropical peat swamp forest arpercentage of organic matter (McLay al., 1992).
the oil palm plantation. However, both sites had similar moisture content

Additionally, physical properties such as probably because of the drainage system in the peat
percentage of moisture content and particle deaésty swamp forest and the high proximity of water tatue
showed no significant difference between the bi#ss the surface in oil palm plantation.

The bulk density, mineral content and soil strbngt The effects of soil organic matter on soil funotio
were significantly greater in the oil palm plantatithan  are profound and influences soil physical, chemécal
in secondary tropical peat swamp forest. biological properties (Salimiret al., 2010). The low

However, physical properties such as percentge @rganic matter content in oil palm plantation coblel
soil organic matter content, porosity and saturatediue to tillage which is associated with depletidrsail
hydraulic conductivity were significantly higher the  organic matter in the oil palm plantation (Bradydan
secondary tropical peat swamp forest. Weil, 2007). Additionally, the greater soil aeratio
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during and after opening the peat swamp forest mighBell, F.G., 2007. Engineering Geology. 2nd Edn.,

have caused breakdown of organic residues and hence Butterworth-Heinemann, USA., ISBN: 10:
encouraged decomposition of organic material by 0750680776, pp: 592.
microbes (Brady and Weil, 2007). Brady, N.C. and R.R. Weil, 2007. The Nature and

Ash content or mineral content in peat soils can b Properties of Soils. 14th Edn., Prentice Hall, USA.
as low as 2% or may be as high as 50% (Bell, 2007). ISBN: 10: 013227938X, pp: 980.
The high mineral content in the oil palm plantatisn Carter, M.R., 1993. Soil Sampling and Methods of

consistent with low organic material determinedha Analysis. 1st Edn., Lewis Publishingzngland,

site. Besides, fertilizer application carried oyt the ISBN: 10: 0873718615, pp: 823.

plantation might have increased the mineral contént Gandaseca, S., J. Sabang, O.H. Ahmed and N.M.A.

the soil. Majid, 2009. Vegetation assessment of peat swamp
The low porosity of the oil palm plantation wasedu forest using remote sensing. Am. J. Agric. Biol.

to cultivation as porosity often decreasing afevesal Sci., 4: 167-172. DOI: 10.3844/.2009.167.172

years of planting (Yahyat al., 2009). Cultivation Huat, B.B.K., 2004. Organic and Peat Soils
increases soil bulk density and the pore space Engineering. 1st Edn., University Putra Malaysia

proportionately decreases (Brady and Weil, 2007). Press, Malaysia, ISBN: 9832871085, pp: 146.

Soil strength was significantly higher in oil palm Jarret, P.M., 1983. Testing of Peats and Organit So
plantation because of its lower water content agtdr STP 820. 1st Edn., ASTM International, USA.,
bulk density (Brady and Weil, 2007). Additionalthe pp: 241.
usage of heavy machinery may have compacted the sWcGinley, M., 2008. Sumatran peat swamp forests.
below its working depth (Satriet al., 2009b). EOE.

Drainage system can reduce hydraulic conductivity  http://www.eoearth.org/article/Sumatran_peat_swa
of peat swamp (Gandaseetaal., 2009). The significant mp_forests
differences in the saturated hydraulic conductivfy Mclay, C.D.A., R.F. Allbrook and K. Thompson, 1992.
the two sites were consistent with the differenoes Effect of development and cultivation on physical
their bulk densities and total porosities. The kigh properties of peat soils in New Zealand. Geoderma,

saturated hydraulic conductivity of the peat swamp  54:23-37. DOI: 10.1016/0016-7061(92)90096-P
forest compared to that of the oil palm plantatbtonld ~ Murtedza, M., E. Padmanabhan and B.L.H. Mei and

be due to the lower bulk density and higher pesxggpnt W.B. Soing, 2002. The peat soils of Sarawak.
of total porosity. STRAPEAT.
http://www.strapeat.alterra.nl/download/12%20pea
CONCLUSION 1%20s0ils%200f%20Sarawak.pdf

, ) Nakashizuka, T., 2007. Sustainability and Diversify
Conversion of secondary tropical peat swamp  Fqrest Ecosystems: An Interdisciplinary Approach.

forest to oil palm plantation has significantly ieased 1st Edn., Springer, USA., ISBN: 978-4431732372,
soil bulk density, mineral content and soil stréngtit pp: 86.
significantly decreased organic matter contentpity ~ Nasrin, A.B., A.N. Ma, Y.M. Choo, S. Mohamad and
and saturated hydraulic conductivity. However, degr M.H. Rohayaet al., 2008. Oil palm biomass as
of decomposition, fibre content, moisture contend a potential substitution raw materials for commercial
particle density were not affected by the conversio biomass briquettes production. Am. J. Applied Sci.,
5:179-183. DOI: 10.3844/.2009.179.183
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