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Abstract

The research objectives focus on the evaluatiothefphysical properties of BRIS soil; to investgadhe
limiting factors for maize crop; also to create thwareness of the farmers as to the fertility and s
characteristics for better maize production anceffigrt to increase maize crop production. Soil tiligy
status of soil series are classified as very lovlote, except Base Saturation because the soilstaoagly
influenced by sea movement. The soil suitabilitysV@&3-twrne for Baging and Rhu Tapai, S3-twrnx fodRa,
and S3-twrn for Jambu with the soil productivityabund < 1, 1-2 and 2-3 tons dried maize per heyear
respectively. The needed efforts to improve sopatality from actual to potential soil suitabilifipr maize
cultivation are i.e. cover the soils with mulch, kaasprinkle irrigation, make dam for water holdiagd
retention, give and maintain organic matters ingbi#s and do not burn biomass, fertilize soilshitPK and
organic fertilizers, do wash elements of Na andnil break down shallow spodic horizons, make tesacel
mix mineral subsoils to BRIS soil to improve CEC.
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1. Introduction

Sandy soils or BRIS (Beach Ridges Interspersed Siithles) soils in Peninsular Malaysia are mostiyntbnear
the coastal area in Terengganu with area of 676382a, in Pahang around 36,017.17 ha, and in Kalaatbout
17,806.20 ha (Armanto et al 2013). The benefihpiit in all ramifications is to enhance a spegificduct (soil)
with a great preference of outcome which will beimportant requisites in the development of agtiall
product. The suitability evaluation of soil is ubyaetermined by the robust success of producevetéd in the
study area. Undoubtedly, the assessment has afemused in reference to the term evaluation antwes to
the summery of a particular situation, thereby dbating to adequate experimental or analyticabinfation
about the soil. However, the basis criterion fguaaticular crop suitability classification is majrdimed on the
soil physical properties. Thus, in view of many saints that are very common in the field of sgience, the
study has continued to emulate the basis of saédnse experts in the system, in order to produce a
comprehensive soil classification.

However, BRIS soil is a problematic soil and ashssbould be handle traditionally in terms of theygibal
capability classification, knowing very well therwiraints like, limited ability to support crop grit, poorly
structured, low water retention, this is as a itssof excessive accumulation of sediments and $eord
undulating sea during the monsoon seasons thasalong coarse sand particles. Therefore, tha oigective
of this article is to evaluate the physical progsrtof BRIS soil; to investigate the limiting facéofor maize
crop; also to create the awareness of the farmen® ahe fertility and soil characteristics for teetmaize
production and the effort to increase maize craylpction.

2. M ethodology
2.1Description of Study Area

The research sites consist of four selected lotatidhe East coast area of Terengganu, Malaysiatsn study
was conducted from March to December 2013. Theystuda lies at the elevations in a range betweBmo-
a.s.| (m above sea level).The slope steepnes8is0aith a mean value around 2%. It is located5t1®2'20
north and 10312'21 east, with temperature of 29the vegetation of the area is mostly grassesshnabs.
Some of the selected locations have soil parenenmatt of sand sediment by using geological maph wi
1:50,000 scale. Most of soils are classified as 8Robils (Entisol and Spodosols). Landsat imagep twl
characterize the boundaries of three locations. fbpegraphic characteristics included slope while soil
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properties included soil texture, depth, salinggd drainage and carbon materials. Also, soil ptagzesuch as
Cation Exchange Capacity (CEC), organic matter (%@~ pH were considered in terms of soil ferti(i8ys

et al., 1991). A soil profile pit was opened in ledand unit, four profile pits in total, and desed using soil
description guideline (FAO, 1990). Soil classifioat was made based on FAO (1998). Evaluation of soi
fertility status

Physical properties & Field Study Soil assessment for maize
Soil Catena 1

v
Bris soil series. Physiographical
group.
|

v 1\
[ Evaluation of soil fertility

status
1 J

Evaluation for food crop
production

v

v N
Limiting factor of soil Top soil analysis and Effort to increase soil
suitability for maize assessment of Bris soil. ) capability for maize.

Figure 1. Map of thought for land Assessment.

3.Resultsand discussions
3.1 Field Surveying

In order to achieve the main objective of this gtubde ground truth observations and to collect gee-
information on the physical, chemical and environtaksoil characteristics with a well defined shiteeimages
that will point at the geo-references of the stadga. Soil sampling was performed by soil pits bodngs.
Prior to the study area surveyed, the samplingtiocand transect lines were determine with theafsePOT
satellite images or any imageries available. Eawh single soil was represented by not less thanoorte/o
sampling point. As the field observation contintesnake transect in study area, all the main laaqisavere
specifically studied from the cross sectional teantdinking one shore point and the onshore intim@iato the
physiographical variation on the soil mapping unit.

The most dominated soil which represents the SMtewarefully observed during the excavation ofghend

at times with the soil auger, in order to classifiend describe the soil profile. In the area whibeye is
difficulty or rugged terrain a 50cm by 50cm mint [ dogged so as to investigate whether the soiile is

significant among the others. However, in checkimg consistency of the sample soil properties hadate of
similarity of the soil dominant group, soil augehave use in every SMU to authenticate the limitatib poor
drainage in the ridges and swales soils. Theretaeh soil group was taken and represented byoihersfile

horizon for the purpose of soil analyses in th@fatory. Every soil taken from the pit or augurimgs coded for
advance use.

The field observations were base on FAO (1978; 20B&il classification at group and subgroup levak base
on Keys to Soil Taxonomy (Soil Survey Staff 200Bhe important of field observation is aim at cdlieg the
soil profile characteristic, as well the soil hatizbase on the soil profile evaluation, which inds sulfidic
material (if any, and evaluated by the use ¢@J5 soil texture (with the help of finger techniguspil pH
(measured in distilled water and an electrolyteitsoh of 0.01 N KCL). The use of field survey wdscaapply

in order to check the slop data and as well théasarand subsurface drainage (with abney leveltkvban be
express by grey and mottle soil colors using thend&ll soil color chart. Data of monthly rain falere collected
from Malaysia meteorological station. A number ofl samples were collected and observed in thel fiel
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with the use of auger base on the variation ofSM&J. Soil sample from each profile were collectedjged
with label and represent the profile location.

Hence each soil sample collected was analyzediffereht purpose such as soil texture (hydromegehnique),

ph (glass, with electrolyte solution), organic amnit(Walkley and Black), total N (kjeldahl digest)o Particle
size distribution will be performed using the Bougos-method (hydrometer method). CEC will be deieech
after leaching with 1.0 M ammonium acetate pH 76Hangeable K, Ca and Mg were determine by ammonium
acetate solution and measured by flame photometét &nd by AAS (Atomic Absorption Spectrometer) @a

and Mg. Na is not reported because of its very tmmtend in the soils. Total P will be determined by
perchloricsulphuric acid method and measured byestsometer. Available P will be extracted by thayB2
(acid fluoride) solution and measured by a speattem Exchangeable Al will be determined by therahum
method and measured by a spectrometer. Base satunall be calculated as the sum of exchangeabt®us
(Sparks et al., 1996): Al-saturation will be calteld using the following form:

Al-saturation: Exchangeable Al/ (Ca +Mg + K + Alalmangeable) x 100%
Base saturation: (K + Mg + Ca) / CEC x100 %.
3.2 Physical properties

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

for crop growth; hence the available P is bettdeims of crop growth, where as the exchangealdesbare 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 (Usman et@Gl3).

The natural vegetation in the study area and ioanding is short shrub, grass (Zoysia matrala) @asuarina
species (Casuarina equisetifolia). These low misi@lemanding plant species could have providednicg
materials, but the humus is very acid and canmadysre soil humus especially in the topsoil, becahiseacidic
humus is not able to support high biological atitgiin the BRIS soils.

The deposits of ridges (or terraces) consist obusclidated deposits of sand and gravel with sdmeand silt.
These deposits are young Alluvium (Sub recent Allm) and belong to Holocene age (< 10,000 yearsg T
young Alluvium is characterized by unweathered lagghtly weathered clasts and soils developed frbesé
deposits have depths of <2 m.

Based on terrace locations and absence/presersgmaoic horizon depths, thus the terraces foundese#o the
coastal line is classified as the youngest agg (#hile the middle terraces belong to the interiaedage (R);

however the ridge farthest away from the coasted Is classified as the oldest age)(R'he R ridge is the
youngest among the three and is located nearestuaming parallel to the shoreline (Armanto et afL32).
During the field survey, soil series in the depi@ssvere not intensively studied because the comfeatures
of the landscapes were very dynamic and commordy Hre not utilized for agriculture purposes, exdep
tourism and recreation. Catena of BRIS soils fieemst to West of Merang is given in Figure 2.

~,  PENINSL

R MALAYSIA |

| i AR e R R R e
! Spodosols Entisols
Jambu Series Rhu Taéai Series
Rudua Series } i
Rusila Series i Rusila Series

1
v

i Baging Series

}
an
v * ]

) 4 3 sea
| e spodic layer 3 7 :
| ) T “~all R3 A : R
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3.3 Soil Assessment for Maize Cultivation

The most important Maize growing environment isnelte, physical conditions and soil fertility. Acdorg to
Djaenudin et al, soil suitability for Maize is cHified into S1 class (highly suitable), S2 (suiggblS3
(marginally suitable), and N (not suitable). Thamiting factors for the development of Maize in Magaare
explained as follows:
1) Soil temperature (t) that includes inhibiting farsta.e. average temperature,
2) Water availability (w) that includes inhibiting fiacs, i.e. monthly rainfall and soil humidity,
3) Rooting medium (r) that includes inhibiting factonsmely soil drainage class, soil texture, coaragerials
and rooting depth. Rooting depth is an indicatorefifectively shallow depth of soils, especiallyareas
with high sand content and fast drainage,
4) Holding capacity of soil nutrients (n), which indkiinhibiting factor, i.e. Cation Exchange Capa@@¥C),
Base Saturation (BS), soil pH, and organic C,
5) Poisoning (x), which include inhibiting factor, naiy salinity and sulfidic materials (spodic horizpn
6) Erosion and abrasion hazard (e) that includes mthdgofactors, i.e. slope and erosion and abrakiward.
The marginally suitable means it needs more inputake the soils become suitable for the growth and
development of Maize. To soil class of N (not sbligd, then the constraints are permanent and vifigudt to
be reclaimed or require a very high cost. Basethertharacter of both physical and chemical pitogser
Almost all areas are classified as marginally $litafor maize due to some biophysical and chenscall
properties and climate constraints. However, frbenfacts on the ground and regional development
issues that maize is likely to be developed. Tabkummarized some efforts to improve the soil
capability for maize and also states clearly thaizen can be improved to suitable (S2) for the soils
if organic material, lime and fertilizer P are giveSoil suitability for maize is found on flat land
until the slope (0-10%). For a more sloping land1(3%) it's need a simple conservation efforts,
such as individual terrace to anticipate soil enosi
3.4 BRIS Soil Series

Based on drainage classes and absence/inabsegpedit horizon depths, BRIS soils can be divided four
soil series, i.e. Baging, Rhu Tapai, Rudua and damb

Baging Series. Baging is located nearest and rgnparallel to the shoreline on the first terracR4)(and
belongs to the youngest among the three otherssoiés. The topography of the area was almosttatch
probably due to agricultural activities with eleeat around 50-120 cm above sea level. Baging seldesot
show horizon differentiation and are classified Bstisols (Sandy, siliceous, isohyperthermic, Typic
Quartzipsamments). Baging series are somewhat sixeedrained meaning that water is removed fronmstiie
rapidly. Internal free water occurrence commonlyeésy rare or very deep. The soils are commonlysma
textured and have high saturated hydraulic conditizti The water table was < 130 cm depth (during dry
months). Spodic horizons are not found till degdtkr @30 cm (Armanto et al 2013).

Rhu Tapai Series. Rhu Tapai Series are commonBtddcon the second terraces)(R the distance away (>
500 m) from the first terraces and classified agd®gols (Sandy, siliceous, isohyperthermic, Arélarthods).
Rhu Tapai series are moderately well drained. dams that water is removed from the soil somewloatly
during some periods of the year. Internal free waigcurrence is moderately deep and transitoryutino
permanent. The soils are wet for only a short tmitlin the rooting depth during the growing seaduout, long
enough that most mesophytic crops are affectedy Teenmonly have a moderately low or lower saturated
hydraulic conductivity in a layer within the uppg&rm and periodically receive high rainfall. Spodiarizon
occurs at < 50 cm depth.

Rudua Series. Rudua series are somewhat excesgraihgd. Water is removed very rapidly. The ocence of
internal free water commonly is very rare or veegp (> 50 cm). Free of mottling was related to ws$n The
soils are commonly coarse-textured and have vegh Hiydraulic conductivity. Processes of eluviatjons
illuviation and podzolization are commonly caused the excessive drainage conditions. Therefore ispod
horizon is translocated down to a lower depth caexbao that of Rhu Tapai series; in the Rudua sespdic
horizon occurs at 50-100 cm depth. The Rudua saresnore leached comparing to Rhu Tapai. Botls so#é
classified as Spodosols (Sandy, siliceous, isotilgpemic, Arenic Alorthods).

Jambu Series. Jambu Series are sited on the @ldesig the terraces (R3) and located farthest aveey the
coastline. Spodic horizon in the soil was foundigpths of > 120 cm. The strongly bleached ellur@izon is
very thick. The Jambu series are classified alsdSpsdosols (Sandy, siliceous, isohyperthermic, iren
Alorthods). The terraces containing Jambu Seriegdcbave been leveled flat (to a lower elevationgaesult
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of sand mining or agricultural activities (land é&ding). Sometimes it was done in good faith, tryingnake this
ridge conform to the surrounding landscape for firacagricultural production. As such the spodacibon in
this area was observed to be less than 120 cm kbwurface and thus no longer considered as Jamibhes

as defined by the Malaysian System of Soil Clasaiion. Jambu Series were commonly found in an

undisturbed location (Armanto et al 2013).

Base on the Soil Taxonomy (Soil Survey Staff 20GBg soil in the study area dominantly Entisols and

Spodosols orders. Entisols at the location of staystill young and they are situated by the s#ddr water
environment. They lack the presence of diagnosticizbns within a specific depth in their profile.
Spodosols soil is commonly found in cool, moistiid, or perhumid environments. They can also badon

hot humid tropical regions etc. Surface litter cosgd of debris, breaks down in the presence ofrviatiorm

a weak organic acid. Acidic soil water removes bass in solution to create an acidic soil. Easligsolved
materials are leached from surface layers leavetgra the most resistant material like quartz éngadin ashy-
grey, near-surface layer. Layers at depth areesfaivith iron and aluminum oxides.

The physiographic group of the soil, the subgrahp,soil characteristics, and the land uses ofthay area are
tabulated in Table 1 and soil map is depicted guré 3. Whereas the explanation of the soil maprdds
included in the soil sample analyses result fohesl mapping unit as represented in table 1 below

As the work progresses in the study area, the lsed in the locations of alluvial deposit and tifahe marine
were bushes, shrubs, tree crops, upland crop,gtians of tree crops like oil palm, etc. also imsoareas are
settlements, home garden. While the peat bog aeea mainly dominated with features like oil palramqthtion,

tree crops, smallholder crop farming, settlemestsampy peat forest, swampy bushes and shrubs, some

swampy area are covered with forest, shrubs anteisuss well as rice farm.

Table 1. Physiographical groups, soil subgroupcharacteristics and land uses of Meraigdy area.

Physiographic | Subgroup of Soil Soil characteristic Land use

group Physiography

Alluvial (fine to | Alluvial plain ( isohyperthermic, typic, Fine — coarse, slightly | Rice, ponds, coastal
coarse soil) transition zone) | siliceous, quartzipsamments,acidic, very deep. ponds, coconut, swamps

Flood plain

River terraces

psammagquents
Endoaquepts
Endoaquents
Udifluvents

Sandy, siliceous,
isohyperthermic, arenic,
alorthods

Udifluvents

Deep - very deep,
Slightly Acid- neutral
Slightly coarse-fine

Deep-very deep,
Acidic- neutral,
slightly fine-fine

Rice fields shrubs/ bushe

Rice field, upland
agricultural farming

Marine (fine to
coarse soil)

Peat bog
(organic matter)

Beach ridges and
swales

Palustarine
terrain

Coastal plain

Marine tarraces

Oligotrophic,
peat dome

isohyperthemic
Cryaquods, udipsamments

Placorthods, Alorthods,
Arenic Alorthods
Aquic Duricryods

Udispsamment,
endoaquepts, eutruguept

Dystrudepts, eutrudepts,
endoaquepts

Haplosaprists, haplohemists

Deep-Very deep,
neutral, coarse (top so
slightly coarse-peaty)

Very deep, neutral,
slightly coarse-fine

Very deep, neutral,
slightly coarse-slightly
fine

Deep-Very deep, acid
neutral, slightly fine

Saprists- hamists > 2m

Sparsely coconut, shrubg
| (casuarinas equisetifolia
etc) /bush, settlements,

forest, swampy forest,
shrubs/ bush, grass
vegetation, mangrove

coastal ponds, ponds, ric
field, settlement,
shrubs/bushes

upland agricultural land,
food crops (vegetables),

tree crops, forest, swamp
bushs

source: from field observation, laboratory analyesed adoption of Usman et al 2013.
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3.5 Evaluation of Soil Fertility Status

All soil parameters are classified as very low aav,| except Base Saturation because the soils svaght
influenced by sea movement. The soil reaction ésally related to some soil chemical propertieshsas
solubility H, organic matter content, the conteifittloe bases, saturation-Al and so others. Soil$ wigh
hydrogen ion solubility and high organic acids, lbases content and high Al saturation generallgteghas an
acidic to a very acidic soil. Instead, the soilséh@roperties opposite to those above generaligtedaneutral.
The average value of pH,8 and pH KCI are 4.3-5.1 and 4.0-4.6 respectivetyctv indicated that the soil is
generally classified as very acid to acid. The @alfipH and CEC data was connected each otherigaiso an
indication that the oxidation of Fe and Al-freetbese lands is rather high (Table 1).

In the BRIS soils, coarse sand and fine sand ratiag play an important role for present indicegpafent

material homogeneity. It seems that all soil pedfilare developed from homogenous parent matefiaks.
profile shows a relatively homogeneous contentllilm@izons. The indices of homogeneity that are fine to

coarse sand ratios throughout the profile may sth@anique numbers-that the soils were formed fitoersame
parent material. The ratio of silt to clay givediges to weathering and soil development. Thisaised on the
fact that the more weathered the soils are, theddhe silt contents. If the silt clay ratio isdethan 0.15, the
soils are classified as highly weathered. All BRt#s give the figure of above 0.15 (1.91-12.4%) ttmeans the
soils are relatively young.

3.6 Evaluation of the field characteristic for foops Production

During the field works, the soil evaluation wasri@d out for 4 soil profiles in the selected loocas. The field
descriptions of pits’ borings and landscapes areigdly, some guidelines for evaluating Bris snilMerang —
Terengganu plains. The utilization of sandy beaiihis necessary as only 5 — 10 % of 154,000 hislataysia
are being used for crop production, such as tobauotitvation (NTB 2009; DOA 2010). Therefore, regtag
tobacco with crops such as maize, kenaf and veggiésh are environmental friendly will in turn entee the
suitability assess in the study area for a bettgp production.

With the utilization of land evaluation in beachige soil classification system i.e., Soil Crop &hiiity
Classification which is the ability to use the dable data collected during the field study andphespect to use
it in the production of maize crop is a way out &ed frequently been used to evaluate the ferstiyus of soll
in Peninsular Malaysia. However, the classificataystem is used mainly for the purposes of crojdyaead
growth which is basically on physical limitationsdain some cases chemical limitation propertiesels

From the data in table 2, the most limiting fadgsosoil texture follow by nutrient retention; itligely that some
available management can upgrade the suitabilagscfrom actual to the potential suitability cla$sys the
texture is weakly structure, in such a way thatwag¢er impedes nutrients through the soil horiz&nom the top
soil to lower or adjacent ground level as quicldytiae root can take up water and also the advéfiesstseof eva-
potranspiration. Furthermore, this reduces theienis state as most of it are quickly or excesgivabved
laterally during the flow of water through the sbirizon as a result of the large pore spaces wstiifh and
disperse the nutrients to the lower elevation engtibstrate, through water movement.
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Table 2. Laboratory analyses of BRIS topsoils §Cefin) and its Assessmerits
Laboratory analyses and its urlit Baging Rhu Tapal/ Rudua’/ Jambu/
(no spodic) (<45 cm) (>50 cm) (>98 cm)
Bulk density kg/dm 1.38 1.30 1.27 1.43
Pore % 48 47 42 53
pH H,O (1:1) - 4.7 (acid) 5.1 (acid) 4.3(very acid %agid)
pH KCI (1:1) - 4.3 (very acid) 4.6 (acid) 4.0 (veagid) 4.0 (very acid)
C-organic % 0.09 (very low) 0.78 (very low] 0.82(y low) 0.83 (very low)
N-Total % 0.01 (very low) 0.36 (middle) 0.09 (veow) 0.42 (middle)
P-Bray | ppm 0.91 (very low) 10.40 (low) 12.78 (low | 2.40 (very low)
Na-dd*/ me/100g| 0.01 (very low) 0.03 (very low] 0.02 (véw) 0.07 (very low)
K me/100g | 0.01 (very low) 0.02 (very low 0.02 (yéow) 0.05 (very low)
Ca me/100g| 0.05 (very low) 1.32 (very low 0.03riview) 2.86 (low)
Mg me/100g| 0.11 (very low) 0.45 (low) 0.02 (veryio 0.65 (low)
CECY me/100g| 0.96 (very low) 2.12 (very low] 1.81 (wéow) 4.52 (very low)
BS*/ % 68 (very high) 86 (very high) 75 (very high (%#ery high)
Fe03 % 0.55 0.21 1.62 0.62
Texture class Sand Sand Sand Sand
Soil fractions
Sand % 98.21 96.50 95.56 98.64
Silt % 1.54 2.30 411 1.04
Clay % 0.25 1.20 0.33 0.32
Silt/clay ratio 6.16 1.91 12.45 3.25
WR'/
0.33 bar, % 5.22 5.41 6.50 4.50
1.0 bar, % 3.33 3.92 4.10 3.93
15 bar, % 2.67 2.74 3.03 3.03
Explanation :® with Spodic Horizon% dd: Exchangeablé] Cation Exchange Capacify,Base Saturation,

and'/ Water Retention

Source

:% Data from Laboratory Analyses (2013) and Armaettal 2013

Table 3. Limiting factors of soil suitability clsss for maize in the research site

Soil | S Yields (ton
Series Limiting Factors maize/halyear)
Baging S3- Soil temperature, water availability (humidity), oting medium (soil <1
&Rhu twrne | drainage, soil texture), holding capacity of saitrients (CEC, pH, and
Tapai organic C), erosion and abrasion hazard
Rudua S3- Soil temperature, water availability (humidity), ot;ng medium (soil 1-2
twrnx | drainage, soil texture), holding capacity of saitrients (CEC, pH, and
organic C) and poisoning (salinity and spodic hami)
Jambu S3-twrn| Soil temperature, water availability (humidity), ot;ng medium (soil 2-3
drainage, soil texture), holding capacity of saitrients (CEC, pH, and
organic C)

Explanation: */ t: Soil temperature (It is diffituo be managed), w: Water availability (It neellainage
system and ameliorant), r: Rooting medium, n: Hajdtapacity of soil nutrients (very low
soil fertility), x: Poisoning (high salt contentdepodic horizon which limits maize growth), e:
Erosion and abrasion hazard.

Source: Results of field observation and laboyatoralyses (2013)
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Table 4. Efforts to increase soil capability foaize

Soil suitability Efforts to increase soil capalyilfor maize from actual to potential soil suitatyili

Potential Actual

S2 S3-twrne | Cover the soils with mulch, make sprinteyation, make dam for water holding and
retention, give and maintain organic matters ingbiés and do not burn biomass, fertilize
soils with NPK and organic fertilizers, mix mineglbsoils to BRIS soil to improve CEC
and Make terraces

S2 S3-twrnx | Cover the soils with mulch, make sprinkiggation, make dam for water holding and
retention, give and maintain organic matters ingbiés and do not burn biomass, fertilize
soils with NPK and organic fertilizers, mix mineglbsoils to BRIS soil to improve CEC,
do wash elements of Na and H and break down shalfmalic horizons (spodic depth pf

less 30 cm)

S2 S3-twrn | Cover the soils with mulch, make spenktigation, make dam for water holding aphd
retention, give and maintain organic matters ingbiés and do not burn biomass, fertilize
soils with NPK and organic fertilizers and mix miaksubsoils to BRIS soil to improv
CEC

o N

4, Conclusion

Based on the results and discussion, the resthiétudy revealed as following that:

1) The BRIS soil series are occurring side by sidectvhielate the coexistence of beach terraces running
parallel in different elevation to the seashoredirand the main BRIS soil series are Baging, RpaiTa
Rudua and Jambu.

2) Soaoll fertility status of soil series are classifiasl very low to low, except Base Saturation becthesesoils
are strongly influenced by sea movement.

3) The soil suitability was S3-twrne for Baging anduRFapai, S3-twrnx for Rudua, and S3-twrn for Jambu
with the soil productivity of around < 1, 1-2 anéB2ons dried maize per ha per year respectively.

4) The needed efforts to improve soil capability fraotual to potential soil suitability for maize duéttion
are i.e. cover the soils with mulch, make sprinktigation, make dam for water holding and retemfio
give and maintain organic matters in the soils dndnot burn biomass, fertilize soils with NPK and
organic fertilizers, do wash elements of Na andhd lreak down shallow spodic horizons, make tegace
and mix mineral subsoils to BRIS soil to improve@E
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