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Abstract: Problem statement: It is important to investigate the seriousnessl@fradation of peat
swamp forest caused by skidding system in termigsdiunction as a carbon sink. In this study, we
formulated assumptions that conditions of our radeaite before the introduction of skidding system
were in their natural states, thus that changessuoned are clearly caused by skidding system. The
objective of this study was to determine soil carlstorage of a tropical peat swamp forest in their
natural stateApproach: Peat soil samples and bulk density were takerl®& 6m in a 0.3 ha plot at
Sibu, Sarawak, Malaysia. The soil samples wereyagdl for acidity, organic matter content, total
carbon and total nitrogen. The humic acid extractieas also done and soil carbon storage values
obtained by calculation. The calculation of carlstorage was by the bulk density method. Correlation
analysis was used where applicable using Statigticalysis System (SAS) version 9Results: The
results indicated that this tropical peat swamggorich in soil organic matter (97.645 %) but had
extreme acidic environment (pH 3.737), therebybitltig organic matter decomposition rates. This
tropical peat swamp forest also had large amountstal carbon (48.823 %), low mineral nitrogen
(0.896 %) and high C/N ratio (58.427). Stable carfsoil carbon storage) positively correlated with
unstable carbon (p<0.01, r = 0.43). The value dfcsbon storage was found to be 67.550 Mg'Ha
(x61.49 % of unstable carbon). Furthermore, saiboa storage positively correlated with soil organi
matter (p<0.01, r = 0.43), total carbon (p<0.0%F 0.43) and humic acid yield (p<0.01, r = 1.00).
However, soil carbon storage negatively correlatgith soil acidity (p<0.01, r = -0.55).
Conclusion: From the results, it can be concluded that thpided peat swamp forest indicates its
specific natural state. This natural tropical paamp forest plays an important role as a sinkerath
than a source of carbon. The soil carbon storagieismatural tropical peat swamp forest was delrive
from unstable carbon and sensitive to soil acidity.
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INTRODUCTION particularly land use changes. For instance tromieat
swamp forests in Sarawak are steadily shrinkinge Th
Carbon emissions to the atmosphere from landnost threat to these ecosystems in Sarawak is d¢dnyse
cover change and management are concentrated in thed use changes including deforestation.
tropics and influence environmental services and There is little published data on the effect of
human needs in various w&ysAbout 20 times more skidding system on soil carbon storage of Sarawade
carbon is released to the atmosphere from the 'sarthswamp forests. Furthermore, there is no study that
vegetation and soils than is released from fossildf!. compares the damage level caused by “kuda-kuda”
Peat swamp forests worldwide are recognized t@ystem and conventional machine based system
play a vital role in maintaining carbon balance and(excavator system) on peat swamp forests. Hengs, it
maintaining ideal global temperature as well as ohe important to investigate the seriousness of degjadaf
the largest carbon stores of the wBHdHowever, these peat swamp forest caused by skidding system instefm
ecologically vital forests are under various thseat its function as a carbon sink. In this study, werfolated
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assumptions that conditions of our research siferbe The correlations between variables is shown in
the introduction of skidding system were in theiatural  Table 3. Both unstable and stable carbon positively
states, thus that changes measured are clearlgcchys correlated with soil organic matter, total carbamd a
skidding system. Therefore, the objective of thigdg  humic acid yield (Table 3). Both unstable and #abl
was to determine the soil carbon storage of trogieat  carbon negatively correlated with soil acidity (1&aB).
swamp forest in their natural state.

DISCUSSION
MATERIALSAND METHODS

. . The bulk density of organic soils is largely
15 cFr:??rtl Zog_gar?;p:ﬁ;taaqu?&l,( gg?:&ig?\;ﬁo\lgg; at Odetermine(_j. by the ash content and the degree of
soil pH was determined by the method outlined bydecpmposmon. The buIK density of the study slesw
Matthiesself. The loss on ignition method was used totyplcal c;f _natu_ral trop!cal peat swamp forest in
determine total &. Total nitrogen was determined by Sarawa? W'th high sapric ”_‘ate”a'$ and very low ash
standard Kjeldahl meth68 The humic acid extraction contenf!. A high value of soil organic matter is another
was carried out by the methods of Stevelfkaang  indication that thls peat swamp forest_ has very F:i:1)|
Susilawatiet al.”". The calculation of carbon storage wascontent. The high value of the soil organic matter
done by the bulk density method. The correlationssuggests favorable accumulation of biota than theay
between variables were analyzed statistically usindy microbial activities which lead to excessive L£O

Statistical Analysis System (SAS) version 9.1. evolutiord®. Inversely, the decline of soil organic matter
affects soil fertility and increases g@®mission into the
RESULTS atmosphere, which may lead to global climate chafge

Another indication of the natural state of thepical
. X eat swamp forest in Sarawak is its pH. This sadity
]:rhe dr?sut:ts |.r;h.Tatk%Ie 1 show thatttr?ll C\://al\??gbtl%? wer egatively correlated with soil organic matteisuggests
ound to be within the range except the : that the decline of soil organic matter increasek

The long term carbon storagel in this peat SWaMRnd vice versa. This is because organic mattes@iece
forest was found to be 67.550 Mg HigTable 2). of H" ions and contributes to acidify the soil. Organic

Table 1: Soil chemical and physical propertiesopical peat swamp ~Mmatter contains numerous acid functional groupsifro

The bulk density of the study site was 0.15 g%m

forest which these ions can dissocfdte
Variable Average obtained Typical standard range  Total carbon positively correlated with soil organ
gu!lk d‘?g_f'ﬁé (Encmg) 03;175307 03;12'04% matter. The total carbon also negatively correlatit

oil acidity (p . . . . L ;

Soil organic matter (%) 97.645 Sobi%d soil acidity. This is because; in a peat ;o::{fiarge
C (%) 48.823 12.0-57% amounts o_f carb_on accumulat_e as so!l organic nratter
N (%) 0.896 0.5-2.0% Hence, soil acidity has association with total carlas

H 13] . . .
C/N ratio 58.427 20'8-46.9" well as with soil organic matter.

Table 2: Carbon sequestration in tropical peat spviorest The nitrogen of this peat swamp forest was found

Vbl Average obianed  1© be within the range of shallow pédt This also

Unstable C (Mg Hd) 109.851 indicates that our research site has very low rainer
Stable C (Mg H#) 67.550 nitrogen (NH" or NG;)) which is important for plant

growtH®. However, in this strongly acidic and
Table 3: Correlation between unstable C, stabla€Csome selected anaerobic or flooded soil, the population of nyfnfy

___chemical properties of a tropical peat swamp forest bacteria is usually small or absent. Hence, theuamo

l\;ﬁ”able -%(21'\200 _004400 C/N ratio Ejoniféjcl)ec _sot%tggoc of ammonium-N in this soil was considerably greater
0.0034  0.0034 0.0034 0.0001 than that of nitrate-N because of the low nitrifioa

SOM L.oooo L0000 04300 activity™. Furthermore, this low amount of nitrogen in
c ' 1.0000 0.4300 sgrface pgat is sensitive to water table Ie_velczSiour
N 0.9600 <0.0001 0.0040  site has high total carbon and low total nitrogaiue,

<0.0001 thus the C/N ratio value was high. However, nitroge
Hu_anic 8'832 %)'888(1) was found to be fluctuating rather than carbons ttne

acl . <0. H : : : :

Stable C 0.430 C_/N ratio nega_ltlvely correlated with total n|trogé'm|§_

0.004 high C/N ratio markedly slows the decomposition

Note: The top value represents Pearson’s correlationficieeit ()~ process and causing organic matter to accumulaie wh
and the bottom values represent the probabilitgllev reducing the availability of nutrients. It also gegts
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that the organic residues may have high contents of ACKNOWLEDGEMENT
lignin and polyphenol¥.

Tropical peat swamp forests play a very important  Fynd for this research was provided by the
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Availability of large amounts of the unstable carbo

stocks tends to remain as stable carbon rather than
decomposes and releases as carbon dioxide. Unstable
carbon in the soil organic matter decomposes and
releases carbon dioxide by oxidation and remaittieg 1. Lambin, E.F., H.J. Geist and E. Lepers, 2003.

stable carbon. Stable carbon refers to a long term Dynamics of land-use and land-cover change in the
carbon which is Sequester in g)ﬂ)_" trOpiCS. Annu. Rev. Environ. Resourc., 28: 205-241.

It was found that 61.49% of unstable carbon DOI: lO1146/annurevenergy28050302105459

remains in the soil as stable carbon. This higne/aif 2. Tieszen, L.L., G.G. Tappan and A. Toure, 2004.
stable carbon agreed with the generally accepted id ~ Sequestration of carbon in soil organic matter in
that this natural tropical peat swamp forest plays Senegal: An overview. J. Arid Environ., 59: 409-425
important role as a sink rather than a source dfara DOI: 10.1016/).jaridenv.2004.04.002

Unstable carbon associated well with soil organic3- Brady, N.C. and R.R. Weil, 2002. The Nature and
matter and total carbon whereas stable carbon Properties of Soils. 13th Edn., Pearson Education,
associated well with humic acid yield. These fimgin Inc, New Jersey, ISBN: 0130167630, pp: 960.
suggests that humic acids are extremely stable tfrm 4. Matthiesen, H., 2004I.n_5|tu measurement of soil
soil organic matté”. Moreover, large amounts of pH. J. Archaeol. Sci., 31: 1373-1381. DOL
stable carbon in the earth found as humic &€lds 10.1016/}.jas.2004.03.005 _ _

Stable carbon associated well with soil aciditgeT - Jones, J.B., 2001. Laboratory Guide for Conducting
acidic and anaerobic environments retard the rate o SOil Tests and Plant Analysis. CRC Press, USA.,
decomposition of organic materials. Thus, organic ~ ISBN: 0849302064, pp: 384. . .
matter preserved as stable carbon in peat profiles 6. Stevenson, F.J., 1994. Humus Chemistry: Genesis,

millennia and allow this ecosystem continue to  Composition, Reactions. 2nd Edn., John Wiley and
represent a sink for Carb%?l. Sons, New York, ISBN: 0471594741, ppP: 24-58.

7. Susilawati, K., O.H. Ahmed, A.B. Nik Muhamad
and M.Y. Khanif, 2008. Simple method of
purifying humic acids isolated from tropida¢mists
(peat soil). Am. J. Applied Sci., 5: 1812-1815.

The tropical peat swamp forest indicates its  http://www.scipub.org/fulltext/ajas/ajas5121812-
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