American Journal of Environmental Sciences 6 (838-441, 2010
ISSN 1553-345X
© 2010 Science Publications

Comparison of Selected Soil Chemical Properties of Two
Different Mangrove Forestsin Sarawak

'Empi Rambok;Seca Gandaseca,
“Osumanu Haruna Ahmed atiik Muhamad Ab. Majid
Department of Forestry Science,
*Department of Crop Science,
Faculty of Agriculture and Food Sciences,
University Putra Malaysia, Bintulu Sarawak Campus,
97008 Bintulu, Sarawak, Malaysia

Abstract: Problem statement: Despite few studies of forest health and enviramaleconditions of
mangrove forest in Sarawak, the data was not $effficto facilitate baseline data and direct
comparison of mangrove forest health obtained fifergnt location of mangrove forest in Sarawak.
On this regard, determination of contemporary mawgrsoil condition was essential to addressing
mangrove forest for forest health, carbon storage environmental balance. The study attempts to
obtained preliminary database of mangrove forestcb@mical properties and to compare the forest
health from two different mangrove forest locatioApproach: Mangrove soil samples were taken
from Miri and Limbang Division of Sarawak at 0-3thaepth. Selected soil chemical properties were
determined and data obtained were analyzed usiatist8tal Analysis System (SAS) Version 9.2.
Results: The soil acidity, total N, total P, CEC and huraitid of both locations were significantly
different while in terms of total carbon and orgamhatter were similarConclusion: Regional
diversity has significant effects the soil aciditytal N, total P, CEC and yield of the study ard2eta
obtained can be useful for further study of carbtmtk and nutrient content
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INTRODUCTION proper action for enhancement of soil quality and
governing ideal ecosystem. As medium of growthl soi
Mangrove forests are one of the most productiveshould supplies enough nutrients and have good
ecosystems, growing on sheltered shores and ioharacteristic to ensure better tree performancg an
estuaries in the tropics and can be found in sambe s establish greater forest ecosystem for wildlife
tropical area (Hogarth, 1999). Mangrove forests are&onservation, economic value and most important to
high in values, multiple roles and important foman  balancing environmental condition. The objective of
and microbes continuity. Sarawak-Malaysia has abouthis study was to compare selected soil chemical
(172,792 ha) of mangrove forest which are founesh@lo properties of two different mangrove forests.
coastline regions (Bennett and Reynolds, 1993).
Mangrove forests in Sarawak values consist of both MATERIALSAND METHODS
goods and services benefit such as forestry ingustr
fisheries industry, wildlife conservation, touristiustry The study was conducted at Wildlife Sanctuary
and protection of the physical environment (BennetiSibuti Mangrove Forest, Miri (WSSM) and Awat-Awat
and Reynolds, 1993; Lat al., 1993). Lawas Mangrove Forest, Limbang (AALL) in the State
Soil properties of mangrove forest such as soibf Sarawak, Malaysia. Soil sampling was done in
chemical properties can indicate the current stands December 2009 and January 2010 respectively. Forty
determined the characteristics of tested soil. Datzoil samples were taken at 0-30 cm depth in a 0.5
obtained may represent the soil fertility thus tanpa  hectare plot using peat auger. The samples were air
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dried, grinded and sieve to pass a 0.2 mm sieviepBo  The organic matter and total carbon of the twotiooa
was determined based on the method of Tan (2005)vere statistically different (Fig. 2 and 3). Howevihe
Soil Organic Matter (OM) and Total Carbon (TC) were opposite was true for total N, total P, CEC anddyizf
analyzed using the loss in ignition method asboth location (Fig. 1 and 4-7).

represented by Fiala and Krhovjakova (2008). Leaghi

method by Cottenie (1980) and Berg and Gardnerg8)197 14
were used to determine soil Cation Exchange Capacit 15 12 18a
(CECQ). Total Nitrogen (TN) was determined by using < 10 | 938
Kjeldahl method (Jones, 2001) and Total Phosphorus 5 g |
(TP) was determined using Aqua Regia and the Blue % 6
Method of Bray and Kurtz (1945) and Salimén al. = |
(2010). Humic acid was determined accordingly to = * ]
method of Kasimet al. (2008). Statistical Analysis 21
System (SAS) Version 9.2 and t-test were used for 0 - .
statistical analysis to test the significances ofl s WSSM _ AALL
chemical properties between two locations. Location
RESULTS Fig. 3: Comparison of total carbon (%) of two diéfat
mangrove forests. Mean followed by different
Figure 1-7 indicate the means comparison of letter at the top was significantly difference
selected soil chemical properties between WSSM and using t-test at$0.05
AALL.
Soil at AALL was more acidic and showed 0.25 - 029
significant difference both in water and KCI (Fig. s 02 | ;
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pH in water pHin KC1 Location
Analysis
OWSSM - mAALL Fig. 4:Comparison of total nitrogen (%) of two
_ _ S different mangrove forests. Mean followed by
Fig. 1:Comparison of soil acidity in water and wiCl different letter at the top was significantly
of two different mangrove forests. Mean difference using t-test aK.05
followed by different letter at the top was
significantly difference using t-test at |0.05 30 A
— 25.27a
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Fig. 2: Comparison of soil organic matter (%) ofotw Fi9- 5:Comparison of total phosphorus (%) of two

different mangrove forests. Mean followed by different mangrove forests. Mean followed by
different letter at the top was significantly different letter at the top was significantly
difference using t-test at[.05 difference using t-test at0.05
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16 4 1387 makes the soil more darkness in color resultingh hig
14 J.60/a

organic matter contents in soil (Akraeh al., 2009).
12 1 10.63b Amount of total C found in soil is related to comtef
| organic matter occupied in soil (Hasriztlal., 2009;
. Antonet al., 2009).
| AALL mangrove forest had the lower CEC
AALL

—_
(==}

(Cmol kg1

compared to soil at WSSM mangrove forest and this
was because of the lower pH of AALL compared with
WSSM. The situation was because the concentrations
Location of hydrohen sulphide accumulated in soil (Sukardjo,
1994). Cation exchange capacity sustain chemical
Fig. 6: Comparison of cation exchange capacity {(cmoproperties as well as soil fertility, by causingdan
kg™) of two different mangrove forests. Mean correcting soil acidity and basicity, in alteringils
followed by different letter at the top was physical properties and in purifying percolatiorteva

Cation exchange capacity

0
WSSM

significantly difference using t-test at |9.05 Total P and total N in Fig. 4 and 5 showed there
were significant different between two study area.
2.525 1 i Amount of nitrogen available in soil is correlatéal
252 - 202 anaerobic condition and nitrate bacteria. Soil 8SM
22515 A mangrove forest was had higher value of total N and
é 251 - total P compared to AALL mangrove forest. Nitrite o
é 2,505 - nitrate form from nitrification process occurs @bt zone
2 55 | 2.50b that released oxygen. The concentration of disgolve
2495 | inorganic nitrogen and inorganic phosphorus is geiye
249 low in mangrove forest due to infrequently anaerobi

WSSM AALL condition (Alongi, 1996). Relationship between soil
Location acidity and amount of humic acid can be represented
when more acidic soil of AALL mangrove forest
Fig. 7:Comparison of humic acid (%) of two diffate resulting the significances of humic acid value paned
mangrove forests. Mean followed by differentto WSSM mangrove forest. Amount of humic acid
letter at the top was significantly difference @gin obtained contents of stable and unstable carboohwhki
t-test at g 0.05 essential to determine carbon stock in soil.

DISCUSSION CONCLUSION

Soil at AALL plot found to be more acidic than at Location affects soil acidity, total N, total PEC
WSSM area. AALL is situated at the shore edge thusind yield of humic acid as they were different for
the soil is easily and frequently soaked with segew  AALL and WSSM.

The soil at WSSM is less acidic compared to AALL
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