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Abstract

The soils in the study area were found to be ekeglgswell drained and too sandy. Thus, we wanted t
determine how the BRIS soil in Merang is formed apd to improve its productivity. Intensive soilrgay was
applied in this research and soil sampling wasrtalwd analyzed in laboratory for determining sailgmeters.
The research results showed that soil series averring side by side which relate the coexistentéeaach
ridges running parallel in different elevation hetseashore. Almost all profiles show no clearddiftiation of
horizons and are dominated by sand fractions (9%98&silt and clay contends are below 4%. Accordmmgoil
taxonomy, Baging series are classified as Sandigesus, isohyperthermic, typic, QuartzipsammeiRbu
Tapai is named as Sandy, siliceous, isohypertheaménic, Alorthods, Rudua is identical with Sarsificeous,
isohyperthermic, arenic, Alorthods and Jambu beddodSandy, siliceous, isohyperthermic, arenic rihlods.
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1. INTRODUCTION

As much of high Spodosols and Entisols could beatifled, the Malay Peninsula is found to be teataily
stable. Influenced by Poms al. (1982)who believed that within 1000 years after the tatier, sea level had
risen 3-5 m above the present or there about. Heryalie South China Sea and the Sunda Shelf haame be
tectonically stable within 2 million years. Aboud®@ years ago the sea level rose to 3-5 m abovprsent.
Base on the study of coastal sediments in Thailawitent that the sea level there might have redeove the
present sea level by 1.2 m (Woodroffe and Hort@952. Hence the genesis of sandy beach ridges dheng
coastal plains in Peninsular Malaysia.

The undulating processes which made up the ridgéswales, which is locally known as BRIS (Beaduyeis
interspersed with swales). Due to the immergencspoftlic horizon at different level known as Spodosmd
without the presents of Spodosols are call Enti€®tsl Survey Staff, 2010). De Coninck (1980) atésophasis
that some horizon of Spodosols are cemented to &mrimpenetrate hard layers, where as some witly moaris
are loose, which may lead to soil structure becgmirumble and consistently fluffy when the textune
slightly clayey. However, the distribution and theperties of the BRIS soils in Malay Peninsulaeéh&een
taxonomically classified as either Spodosols oidéig (Lim, 1989).

Since these soils (BRIS) in the coastal region aflayl Peninsula are known to be successful in grgwin
Tobacco, with the combination of waste products tkicken manures and palm oil extracts etc. cgndue on
the development of the soil quality, hence, to aepl Tobacco with economical crops like paddy, maize
sorghum etc. will be of economical important to fle®ple of area. Base on this study, the main tilsgeof this
study is to determine the BRIS soil in Merang isrfed.

2. MATERIALSAND METHODS

The study area is in Merang-Terengganu plains dayéa (Fig. 1). It is located at $32'20 Norths and 163
12’21 East. With temperature of Z9 the vegetation of the area is mostly grassesshngbs which provide the
soils with their debris there by metamorphosedtonfhumus (acid humus). According to (Rostaral, 2011)
who further acknowledge the fact of the soil, engihghat, it is the humus that help promote thezpbration
process, leading to the formation of the spodidZoor.

The study show the observation of this present ywahHen a comprehensive soil survey was carefulymére
in the Merang plain that lead to the investigat@nBeach ridges soils which was carried out cormirsly
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throughout the study. The soil in the study areeevieund to be poorly drained or excessively drdilzad, as a
results of the depressions and ridges that werifael during the map observation and the literatreview,

which further enhance the sand on the shorelitelisved to be alluvial soil which are normally febiaround
river area.

After thoroughly observation during the field woik, contrast with the data available in the map.(Hi), the
soil were found to have the presents of spodiczbar{Spodosols) in some location and absents iresarith
the use of survey equipment like soil auger toemlsome soil sample in the study site. In somatiok pits
were dug base on their genetic profile and sampées taken using a special tools like sample boafalyses.
This was done with the records of each and evefilprsite sample collected, in respect of the sejpth for
analysis, example, 0-15, 15-30, 30-45, 45-60 cmsamde times more depth have to be reach in ordgettthe
preferred horizon. Hence all the sample locatioesnaarked using the (GPS) map. Rhu Tapai and Rseltias
are found on the intermediate ridge (second ridgeiping parallel to the shoreline, while Jambueservas on
the oldest (third series) (Fig. 2).

The standard chemical and physical analyses willdeein the laboratory to analyze the soil sampigsle the
soil collection is carefully adhere to during theld work. The sand, silt and clay fractions in #wls were
separated by successive sedimentation. Soil pHdetsrmined in water (at a soil solution with théiaraof

1:2:5), while electrical conductivity (EC) was detened using saturated paste. Cation electricahcigp (CEC)
was determined using the 1 M NBA. buffered at pH 7 method. The basic cations whigh(€a, Mg, K, and
Na) were determined using the MBA. extract with the help of atomic absorption spgut@ometer; the
cations were regarded as exchangeable captioner @ttalyses include the determination of excharige&b
and free iron oxides (van Rargstal., 1999), organic carbon, total nitrogen (Kjeldahitheal) and available P.
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Fig.1. Soils on beach ridges in relation to Fig. 2. The wave movement to shorelines in
other soil types in the Merang Plains Merang and its surrounding (adopted

from Roslast al., 2010).
3 RESULTSAND DISCUSSION
3.1 Genesis of BRIS Soils presented in Soil Catena

The South China sea play a greater role in theagogtansformation of the seashore with the exposiistrong
wave that run northwardly, washing away the findipkes of silt and clay and leaving behind a cedraction
sand which is refers to as Beach Ridges, usuallpddn Merang-Terengganu Plains, as the sea legired,
some 6000 years ago base on the carbonating (YChend, 2009).

The investigation of soil occurring side by sidehathe study carried out, which relate the coeristeof beach
ridges running parallel in different elevation tetseashore (Fig. 3). However the youngest is tieectose to
the shoreline with 1m above the sea level, wherth@®ne close to it is a bit higher with 2 m. Tdueurrences
of other ridges frequently emerge at elevationhzfid 5 m above the sea level (Table 1). HowevetdRas al
(2010) stated that this ridge which is about 0.5k is located some 4 km away from the shorelygeresult
soil usually, swale run side by side with the ridgecreate an elevation of different distributiomag from the
shoreline.
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From the outcrop of the eustatic sea level, dutirgHolocene period as express by the findings$atdhison,
2004); hence, when the drop in the sea level oedua new ridge is form along the shoreline. This further
be express that some 6000 BP, the sea level idahmin of Merang-Terengganu was higher than theepite
However the observation of pyrite-like sedimentgegimore prove that many years back, the area wherely
onshore than present. Therefore this domain of Mgferengganu was once occupied by sea.
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Fig.3. Soil catena of BRIS soils (T1, T2 and T3resents the young, older and oldest beach ridgspectively)
adopted from Armantet al (2013)

3.2. Development and Distribution of BRIS Soils

In order to undertand the development of BRIS $eils have to know distribution of soil series itat®n to

the local landscape (T1, T2 and T3 representsdbeg, older and oldest beach ridges, respectively).

T1 Saoll

Due to human action in study area, the topograpdey faund to be almost flat, with elevation of abbuot above
sea level. Soil auger was use to identify the seiles in the ridges and the depression, and confeatares
were recorded (Table 1). A very light grey (2.5Y)7#@ light yellowish brown (2.5Y6/3) was found duogi the
field work with soil texture and the topsoil orgamnatter less than 5 cm thickness.

As the work progresses, there is no clear indipadiostrata with different colors, rather a singtain sand with
find and coarse structures distributed along thézbn, silt and clay particles are below 4% in @mntt Hence
(Paramananthan, 1987), the use of Malaysian saflsification to classified it as Bagging Seriestidets),
couple with the ease in soil penetration of planind at the area along the Merang coastal plath, tve water
table below 130 cm depth. However, the soil ondhést ridges (R1) which is the youngest of theoesl not
contain Spodosols, as podzolization requires mincé to develop.

The physical and chemical properties of (P4) areenww less deficient as par their content in athifcations

for crop growth; hence the available P is betteeims of crop growth, where as the exchangealdesoare low
and as well the N total and the organic C. Howetrer,Baging soil indication of light yellowish tadwn color

does not give a clear detection of iron in the paodffile. Therefore, a soil administration is addsin order to
increase crop production suitability.

T2 Soils

The Rhu Tapai soil on these ridge is second talioeeline with subsoil consisting of spodic horizdr9-50 cm
depth, having structures and texture charactedzsetbrown (7.5YR3/2) coarse sand, loose topsdii ight
yellowish to brown (10YR5/8) and single grain safitie occurrences of depression within the first el
second ridges which have common attribution to tiaéBaging series is occupied by the soil of RuSikxies
(Entisols), where as the Rhu Tapai soil is moadyadrained. It is suggested that the process dizglisation
took place in the parent materials, hence exposmespheric condition that lead to the depositionaaf
underlying soil layer with some mineral particlekigh leach out of an overlying soil layer.

The lateral or downward movement of dissolved @spsaded materials within soil when rain fall exceed
evaporation can be seen in Rudua series, comp&tbud apai series, which can be noticed betweeh(®0em
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depth. Rudua series which is spodic in the horigatark grey (10YR4/1) coarse sand, loose topsibil spodic
horizon within 50-100 cm depth.

Rhu Tapai series with 2 m elevation above the seel which has a Bs horizon is light yellowish t@ln in
color (7.5YR3/2) subsoil with the depth of 41-98,amhich is different from Baging soil, due to it®é iron in
spodic horizon (Bs) analytically. A schematic regametation these Spodosols and Entisols is showigirS.

Rudua series is the most extensive among the BilSrSBeninsula Malaysia according to (Soo, 1978 am,
1989). Despite the removal (excavation) of the ¢dpsy the rural farmer for the reason best knowrthem
during the field work in some location, where as tbpsoil in P13 is moderately rich in organic math some
location and higher in free iron compare to othera of study. It is further believed that the exatimn was due
to construction purpose and also, others to lehekbil for agricultural activities. However, toflse obviously
dark grey (5%Y 3/1), with reddish brown (5YR4/2)asa underlying, followed by light brown to darkolm
color (10 YRA4/3). Over 95% of sand particles ofl gobdfile are believes to be excessively high at sbsoil;
whereas the nutrient retention is very low. Thisvlsy the farmers remove the topsoil in order tachethe Bhs
horizon where more nutrients are present and emitrietention are higher than the horizon abovbetow it
(Roslanet al., 2010).

T3 Soils

The spodic horizon in this location known as Jamséties and it's the oldest among the ridges thateafound

sparsely in Merang and also, can be found occumingad been mapped as a small patch near downtown

Bachok (Shamshuddiet al., 2002). The deposition in an underlying soil lagéthe horizon below 100 cm is
strongly bleached in plant nutrients, colloid, séusalts and mineral particles leached out ofarlging soil
layer below the horizon which make it very difficédr plant to benefit from the nutrients and a game time
the only means out with more than (>100 cm) delRthsoil is 500 m far away from the shoreline; thsbil is
high in Ca with value of 2.85cmgitg soil with 2.58% organic content (Table 2).dtalso 16 to 110 cm depth in
eluvial horizon having white color (10YR8/2). Bherfzon with the depth of 110-150 cm with dark broimn
color (10YR2/2) and Bs horizon started from 150depth downwards with yellowish brown (10YR4/4).8wel
pH H,0 is below 5 at the depth of about 15- 45 cm degilch explain the situation of exchangeable Alhie t
soil is solidly build

3.3
Tahle 1. Location, site description, elevation and approximate distance of the beach ridges from the shoreline
Saruple Lacation Site description Elevvation Distance Depthof spodic
Morth East (1 aboree (1) laper {orn)
seq lesel)

Bagaing series

Plikerebara) 5957288 | 102%26.524 Shrbe 1

Pakembara) 59872917 | 102°26 5277 | Cloconnt, shrubs 1 50 Ho spodic no

P3(amia) 904208 | 1027233597 Caoconut, shribs 1 A0 spodic

Pasuria) A049677 | 1029235737 Coconut, shrubs 1 a0 Ho spodic

50 Ho spodie

Bl Tapaiseries

PH(Kg menggbang  lekar) 03971 102922 434° Coconut, sweet potato, chili Bhs (0-30ca) 2 300 0-30

PE(Kg menggbang  lekar) F905.002° | 1029213227 | Kenaf, Ba(30-500mm) 2 350 0-50

PNKg mengsbang parjang) | 6°06.493° | 102°20.744° | Tobaceo, brinjal, chili, Bhs{30-50ctm) ] 350 0-50

Pa(Kg mengabang pargang) | 6906935 | 102920640° | Cloconut, sweet potato, chdli, Bs(0-50cra) 2 300 0-50

Fudua Seres

PO (Rl seplu) 50530827 | 102927 604 Topsoid dredged, high water table, cocomnt, Bs(15-60ca) 3 400 50-100

P10{FIm sepulu) 5956.394° | 102925.120° | Topsoildredzed, purmpkins, Bhe (0-600m) 3 350 50-100

P11{Kg mengabang bakong) | 5%58.093"° | 102°24055° | Topsoil, dredged, tapinca, Bs(0-15), Bhs {15-60cm) 4 400 50-100

P12{Kz mengabang bakongy | 5959668 | 102%23.139° | Topsod, dredged, coconnt, Bhs (15-60cmm) 4 00 50-100

P13{Kg mengabang bakong) | 5%58.067 | 102°22.532° | Idle land, Bs=60cm depth 4 A00 50-100

Jarrbu Senes

P17 (Tvlerang) 5736.9207 | 102°44.296 Shrubs, Bhs/Bs=100crmdepth 5 =500 =10m

P1E (Tvlerang) 59592957 | 102923010 Shrubs, Bhs/Be=100crmdepth 5 =500 =1 0m

Mote: Ilodified from Roslan ef @l (20107

3.4 Classification of the BRIS Soils according to Skalkonomy (2010)

As results of depleting soil nutrients and the datiog pattern of the landscape, ranging from thé s
temperature of 21 to 4B, couple with the water deficit of dry months oédfuary to May or June. The
monsoon forces, acting on the shoreline of the bhéacharacterized by the coastal plain which vaasfby
eustatic effects (Shamshuddin, 1990), combine with sea waves and eustatic activities of marineoslep
Hence washing away light fragments like clay/sgtmMards (northwards) and leaving behind sand dejposite
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plain. However the results of this action led te tidges being elevated at the landscape wherbeasviales
forming depression in the location (MARDI, 2010)uBhexcessive undulating flooding force is not ecoically
beneficial for agricultural output.

Mostly short shrub and grasses, like casuarinasiepéCasuarinas equisetifolia) and Zoysia matrala were
found growing side by side along the ridges andi@sthe beaches soil. As a result of low in nuttgeuptake of
these plants which might be the source of the acgaaterials in the soil, can be responsible fereémission of
acidity, which lead to the development of acidiarius as describe by SSSA (2008), thereby formingrmoo
humus at the soil surface i.e. topsoil in Horizomvith hydroxides activities deposited in B horizém.addition,
the study of (Roslamt al., 2010), also vindicates that the main process dffeomation under this type of
condition is believed to be podzolisation, resgjtin horizon differentiation (formation of SpodosplHowever
this process can also be as result of biologicgtatation of Al and Fe, through the movement oogutson of
these chemical properties at B Horizon. When thegiroxides and or organic materials dissolved alodan
downward further an eluvial horizon could emergaled E horizon (A2).

Table 2. The organic C and Fe contents in the sguatizon of BRIS Soil Series

Soil Series Organic Carbon (%) Be(%)

Rhu Tapai

Ap (0-40 cm) 0.76 0.20
Bs (40-99 cm) 0.05 1.56
C(>99cm) 0.10 1.70
Rudua

Ap (0-30 cm) 0.79 1.53
Al (30-50 cm) 0.37 0.90
A2 (50-80 cm) 0.12 0.82
Bs (> 80 cm) 0.24 0.74
Jambu

Ap (0-15 cm) 0.81 0.63
A2 (15-100 cm) 0.09 0.16
Bhs (100-150 cm) 1.00 0.10
Bs (> 150 cm) 0.60 0.35

Note: Adopted from Roslagt al. (2010) with some modification on the organic cotge

Tahle 3. Phoyrgico-chemical properties of the soils on the beach ridges in the Ilerang-Terengzarm Plains

Series location Granulometne rH EC Exrhangeable cations Byvegil. Free
Cormposition (¥5)
clay | =it sand | Ha0 | ECT | (dsfi) Ca Ha JE K CEC | BS I3 oc H (S0 Fe
¥ i
{Crolfkg) Y | (ppm) Ratio | (ppm)

Baging (F4)
0-1% 22 |12 Paal (530 | 420 |007 0.4 (008 |07 (003 (125 (6] 0.20 D42 (007 |6 0
15-30 la |08 760 (540 | 460 |[002 032 (008 |006 (001 |0E7 |54 0.06 015 |00 |3 1]
30-45 03 |0 o0 (540 | 470 (001 043 (008 |[023 (005 [043 (100 | 010 Dog |o003 |2 1]
4560 0 0 ooEl (550 | 460 (001 016 (008 |[035 (004 |05 (100 | 010 003 |oot |3 0
FIm Tapai(P5)
0-15 22 |13 B30 (510 | 460 (001 132 (003 (045 (002 |212 [ 386 w4 |18 036 |5 0
15-30 05 |13 g0 (510 | 450 (001 004 (002 001 (005|032 |38 5.60 052 |00& |9 017
30-45 0a |08 GEa0 (490 | 450 (00 0.03 (002 [004 (002 006 |69 210 oog o004 |2 013
4560 0o |12 o390 (500 | 420 (00 002 (005 |002 (003 (002 (100 | 1530 (007 |005 |1 0
Fudua (P13)
0-15 28 |09 930 (510 | 420 |[013 087 (007 [051 (006 [ 181 [75 1790 | 212 (014 |15 00g
15-30 13 |05 R0 (520 | 470 (001 0.0 (003 |[035 (008 [102 |52 2450 087 (011 | & 033
30-45 D& |04 o000 (490 | 460 (001 019 (005 |00 (001 (092 |36 860 091 |o0ng |23 003
45-60 03 |01 oo10 (500 | 4920 (001 0.01 D0& | 003 [0O01 031 |35 1130 | 0p2 (o001 |2 0.14
Tarebu (P12}
0-15 18 |05 o0 (500 | 400 00875 | 285|007 | 065|005 452 (74 240 258|042 |6 0
15-30 12 |21 9a.70 (470 | 420 (00051 (087 | 007 |003 |002 251 (39 0.20 043 005 |9 om
30-45 0g |23 0a.90 (420 | 420 (00033 (02 o0& | 002 (o001 056 |52 3.50 021 (o0& |4 038
4560 0z |06 ggo0 (520 | 420 (0007 (005 (006 |002 |0O01 (038 [37 6.20 015 o002 |8 002

Mote: Adopted frora Roslan ef al (2010} with some rmodification on the soil properties.

In the process of this work some observation weaglenas per the variation in the horizon base oe &
degree of eluviations that exist among the accutioumaf eluvial, indicating three soils (Table 3gmbu series
being the thickest among others.
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Table 4 Classification of the soils according td sxonomy (Soil Survey Staff, 2010)

Profile Sand | Drainage class Depth of Bh/Bhs Series Taxonomic classification
(%) (cm)

P4 97 Excessive No spodic Baging Sandy, siliceaa$yperthermic, typic,
Quartzipsamments

P5 96 Moderately well 0-50 Rhu Tapai Sandy, silicgasohyperthermic, arenic,
Alorthods

P13 96 Excessive 50-100 Rudua Sandy, siliceousypsotihermic, arenic,
Alorthods

P18 97 Excessive >100 Jambu Sandy, siliceous, pewthermic, arenic,
Alorthods

As the field work progresses observation are mamtgimuously in the spodic horizon, which is termasl
organic matter accumulation with some light-darlooed layer (Bhs), followed by light yellowish-remblored
layer with little mixture of sandy/clay in some eas(Bs). No spodic activities present in the slufer to the
shoreline compare to the other two ridges thatd#ferent in terms of their horizon activities. frand other
organic matters are the chief cementing agents aratresponsible for the cementation process; disthee
continual process of this action can lead to leasdge and penetration of rooting activities.

The BRIS soil of Terengganu plain and other sailesewere not critically generalize according teithocation,
as the map used could not give a comprehensivel detadhe delineation of each soil series. Howeheg
underlying soil layers of mineral particles leachedt of an overlying soil layer which also refers as
illuviation process and the movement of dissolvedsuspended material within the soil (eluviatiomegess),
there by coursing the Baging soil with the youngsteous sediment to develop within a greateetiiname,
hence in (Table 4) the soil is classified as Etgismd as well, siliceous, isohyperthermic and ganter the
family of typic quartzipsament.

The Jambu series with spodic horizon found in Mgfraiarengganu within the depth of 125 cm are clasbiis
Spodosols, whereas the same Jambu series withcdparizon within 150 cm is classified as Entisals@ding
to soil taxonomy (Soil Survey Staff, 2010), thiwisdicated in the finding of (Roslat al, 2010).
Notwithstanding, the Rhu Tapai and Rudua seriesdeariassified as Arenic Alorthods (Mohd Zainu881),
as they both contain spodic horizon below 100 cpttdé€Table 4). However it is the well to do soihtthas the
benefit of improving the standard of crop productio Malaysia, therefore in order to upgrade, sosiad
increase agricultural production in these soilsehe need for a specific soil management.

3.4. Ways to Improve the Soil for Increase CropdBobion

To improve on the soil productivity, plant wastenche apply as mulching and as well manure when
decomposed, while controlling the soil water losgaporation process). However plastic mulching lmamsed
as well but with the introduction of fertigation teanage the nutrients and irrigation process.

The organic contents in Merang-Terengganu BRISaeilinsufficient for crop growth. In order to inope and
sustain the soil production, a tradition of growittdgpacco and crops in Merang-Terengganu plain baset
followed, (i.e. application of chicken dung andmabil mills effluents). This process help to somgeads in
retaining soil nutrients and reduces water lossufh the process of evaporation. With the appbcatf
chicken manures and inorganic fertilizer, Rudua aahbu series (Spodosols) can be cultivated wiilh arid
tomato with good output in harvesting.

Also the removal of eluvial horizon, a traditioratthas gains little recognition in some part Ruslesides (Table
5), of Merang plain. This is the process wherettipsoil is removed to pave way for the subsoil (8pdayer),
rich in organic contents which is suitable for crafirients uptake.

Table 5. Ways to improve the soil for increase quopduction
Soil series Crops Ameliorant materials
Baging Brijal, Maize. Chicken dung and palm oil imgffluents)
Rhu Tapai Bindih, Sweet potato Fertigation, Muhzhetc.
Rudua Coconut, Kenaf Plastic mulching, Excavat®micken dung
Jambu Tobacco, Pepper Excavation, Palm oil miflaeiits etc.

4. CONCLUTIONS

Soil series are occurring side by side which rethtecoexistence of beach ridges running parallaifferent
elevation to the seashore.

All profiles show no clear differentiation of hooas and are dominated by sand fractions (95-98s#t)and
clay contends are below 4%.
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According to soil taxonomy, Baging series are dfessb as Sandy, siliceous, isohyperthermic, typic,
Quartzipsamments, Rhu Tapai is hamed as Sandgedils, isohyperthermic, arenic, Alorthods, Rudua is
identical with Sandy, siliceous, isohyperthermicerac, Alorthods and Jambu belongs to Sandy, silise
isohyperthermic, arenic, Alorthods.
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