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RECONNAISSANCE SOIL SURVEY OF THE SOUTHWEST
JOHORE COCONUT AREA.

Introduction

The above soil survey was carried out between October 1960
and July 1961, The survey was directed and the report has been
largely compiled by the senior author, while the bulk of the
field work was carried out by Inche Soo, assisted by Inche
Nuruddin bin Ma'tarof, with the senior author acting as soil
correlator. Chemical analysis of selected soil camples wes
carried out mainly by Inche Nuruddin assisted by other members
of the Soil Science Livision knalytical Section.

The objects of the survey were to determine the soil
pattern and describe the main soil types, anc to gauge the
fertility status of the various soils so identified, with
particular regard to their suitability for coconut, which is
the chief crop throughout most of the survcy area.

General Description

The area surveyed is a continuous belt of country about
87 miles long, bordering the southwest coast of Malaya within
the State of Johore. The average width of this belt is about
8 miles, and the total area amounts to some 447,000 acres, or a
little less than 700 sgyuare ailes, Most of the soils in this
region are developed over recent marine and estuarine deposits
and riverine alluvium occurring only a2 few feet above mean sea
level, and as coconuts are confined almost entirely to these soils
the occasional areas of sedentary soil were omitted from the survey.

The survey area is bounded by the Straite of Malacca on the
west and south aid by main roads or district boundary lines on
the north and east. The most intensively developed and oldest
agricultural areas are close to the coast, while several large
undeveloped patches of land under undisturbed swamp forest occur
inland. The main lines of communication reflect this pattern
of development, with the main road running roughly parallel and
close to the coast from Kuikup in the south to lMuar in the north-
west, and with numerous subsidiary roads and foot tracks serving
the main developed areas.
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Only cne large river, the Sungei Batu Pahat, flows through
the area, and the town of Batu Pahat is situated close to its
mouth; while Muar, which is the only other large town, is
situated in the extreme northwest corner of the area on the south
bank of the Sungei Muar. Several smaller towns, including Parit
Jawa, Senggarang, Rengit, Benut, and Pontian Zechil are
situated astride the main coast road, and are important local
trading centres serving the smallholder areas., In addition
to coconuts, considerable acreages of rubber and Pineapples
eccury while minor crops of local importance include areca
nuts, sago palm, topioca, coffee, banana, dusun Iruits and
Pdi. Most of the cultivated land is worked by smallholders.,

Annual rainfall varies from about 90 inches at Muar in
the northwest of the area surveyed to about 110 inches south of
?"m}ian Kechil in the southeast. Monthly figures seldom exceed
2 inches, nor fall below 3 inches, the wettest months being

¥arch ang April, and the last quarter of the year, February
'8 invariably dry.

Mcthod of Survey

Classification wa 5 carried out at the soil series level and
g Mpping was of a reconnaissance nature, with traverses being
vyl arbroximately 3/4 to 1 mile intervals, mostly along
e ting access routes such as foot and bicycle tracks, or along
d': Fough vehicular tracks which follow of the main drainage
b D8, Tie 80ll boundaries teud to run roughly parallel with
th: coast ang traverses were therefore made at right angles to
houn;:a'-at whenever possible, so that the greatest number of soil
tota 18 could be crossed in the shortest possible time. The
Ules dl?“"“nce traversad by the surveyors amounted to about 600
ineh fit2 Toutine goil examinations being carried out using either
a dli}meter pPost hole angers or 2-inch diameter peat samplers,
g iﬁroftlmtely /4 mile irtervals, except where the soil pattern
Mintsrﬁlcul”l? complex and closer spacing between examination

tcame desirable,

at eacghe 50il wag examined and described to a depth of'36 ir_:ches
Mtg g S¥ar.nation point. Examination of the profile in soil
high i lmpracticable over most of the area owing to the very
Breiaq .-, Foble which oceurs in this region. Field mapping was
Tecen et 1:25,000 New Series topographic sheets which had
at:cmzusai;r €Cr published for the entire area, while the map
the fie ﬂi"g this report was prepared by two stage reduction from
] o Sheets, using a Saltzman projector. About 300 soil
"ere collecteq from representatives examination points



and analysed in the Soil Science Division laboratories and a
summary of the results of these analyses is attached.

Soil Series Descriptions

The soils found during the survey have been classified
into series; which are defined in accordance with the U.S.
Department of Agriculture system of soil classification as
“groufs of soil possessing similar profile characters, apart
from the texture of the surface soil, and developed from a
particular parent material"; The soil occurring in the area
surveyed are all developed from alluvial parent material and
are mostly clayey in texture, except for the soils in the peat
and muck eategory which have been formed from residual organic
material over the less well drained inland areas of the alluvial
plain| Approximate adreage figures for the main series are
given in the following table:é

Table I
Approximate
Series Area in Acres
Kranji 89,000
Selangor 117,000
Jambu 2,000
Linau 45,000
Briah 4,700
Muck and Organic Clay 14,000
Peat (0 - 2 foot deep) 12,000
Peat (2 - 5 foot deep) 18,000
Peat (over 5 foot deep) 133,000
Holyrood 5,400
Linau « Muek « Colluvial Sand Complex 2,200

Approximate Total 442,200




Short descriptions of the various series are given in
the following paragraphs, together with brief commente on
the general suitability of each soil for cultivation.

Kranji Series

These are immature soils developed over recent marine
and estuarine muds which in their natural state are subject
to flooding by tidal waters. They are juvenile soils with
ill-defined profile characters and little horizonation. The
profile is sulphurous at depth, and consists of a more or
less uniform greenish grey or bluish grey structureless clay
permeated by mangrove roots. In their natural state such
soils are colonized chiefly by mangrove, In their undisturbed
condition they have a neutral to alkaline reaction owing to
the high proportion of dissolved salts which they contain.

This Series occurs in an almost uninterrupted bank along
the coast, but seldom reaches inland for a greater distance
than two miles, except along the tidal reaches of some of the
main rivers, In certain areas these soils have been protected
from inundation by the construction of coastal bunds, following
which the leaching effect of rain water on the dissolved
salts, together with the improved topsoil drainage conditions,
has caused an improvement in the structure and other visual
characters, and also altered the chemical characteristics of
the soil. These altered soils have been recognised separately
during the course of the survey and classified as Kranji Series,
improved phase. Such soils can be used for agriculture,
including coconuts, and there is every reason to believe that
a further gradual improvement in soil fertility will take place
over a longer period of time in those areas where effective
bunds have been constructed, and are properly maintained.

Unfortunately, the protective bunds were neglected during
the early nineteen forties in many places along the coast, and
the influx of salt water caused a deterioration in many
coconut stands growing on previously improved Kranji Series.
(Plate IV) More recently the coastal defences have been
strengthened and amelioration of the soil is again taking place
over wide areas.



Chemical analysis results for samples from a typical profile
of Kranji Series, and Kranji Series, improved phase, are given
below:~

Table II

Analysis of Kranji Series Profile

Water Extract v wyoo/em

Reg, Depth pH pH SO, NaCl L.I. PNa K on soil
No. (ins) wet air p.p.m. p.p.m. extracts
an % % %
¥

RL.785 0O-.6 6,2 6.0 0,14 . 1,05 13 HO00 210 5.0
Sa 6-12 6.6 6.8 0,12 0,93 11,8 3650 220 5.0
Sb 12-18 7.0 6.6 0.25 1.38 11,6 5090 384 4,6
S¢ 18-24 7.0 6.8 0i35 2.14 1241 6560 439 6.3
Sd4 24-36 7.2 5.6 0472 1.82 173 8520 250 7.0

Table ITI

Analysis of Kranji Series, Improved Phase, Profile

Reg, Depth pH pH SOI+ NaCl L.I. sk i Ex?£50t M.Mhos/cm

No, (ins) wet air % % % Na K on soil

Aoy dry PsP.M. Pep.m. extracts
RL.795T 0- 6 4.0 4.1 0,07 0.06 15.9 250 22 1
S8a 612 4.0 3,0 0,60 ‘0,06 173 327 42 2.6
Sb 12-18 4.8 3,2 1.15 0.09 17.7 560 35 3.4
S0 18a86 5.2 3.4 1.2%5 0.6 18,3 100 37 3,6

Sa 24-36 5.8 3.7 1,12 0,13 14,8 1000 42 4,3

——




Analysis results for eleven profiles, including the
results for the two profiles given in Tables II and III, show
that the conductivity varies from almost 9 M.Mhos/cm. to less
than 1 M.Mhos/cm. and comparison of these results with the
field records shows a strong correlation between conductivity
levels and distance from the coast, while in t': artificaally
drained areas the conductivity can be taken as a measure of
the effectiveness of the protecting bunds. The better
drained profiles, classed as Kranji Series, improved phase,
during the survey, usually have a low conductivity in the topsoil,
but this rises very rapidly at depths below twelve inches
and may be as high as 4 M.Mhos/cm. at a depth of three feet.
As would be expected, sodium chloride is the salt responsible
for this high conductivity, and the percentage in the profiles
liable to sea water inundation usually varies between 1 and 3.9,
the latter figure being equivalent to the average value for sea
water, while lower percentages, varying from nil to 1 per cent,
are usual in the improved phase profiles.

Sulphate contents seldom rises above 1 per cent, and are
slightly lower than valuecs found in the Tinau Series. The
amounts vary from nil to 0.25 ver cent in the topsoils, butl
rise rapidly in the subscils, so that values above o, per
cent are common at depths below 24 inches. Sodiuais of course the
the dominant cation in the salt solution.’

Soil reaction varies from neutral or very slightly
alkaline to acid, the lowest pH values being associated with
the improved phases, which are also the soils which show the
highest sulphate levels., Iosc on ignition is usually
between 10 and 20 per cent, and varics very little through the
profile.

Selangor Series

This iz a very comron alluvial soil developed over
recent marine deposits in many parts of the west coast of
Malaya, It is a heavy textured soil of much above average
fertility, and provided adequate drainage can be ensured,
it proves almost ideal for a wide range of tree crops.

The profile consists of a dark brown surface horizon
underlain by a light brownish grsy or brownish grey subsoil
which becomes increasingly mottled with yellow and either
strong brown or reddish brown colours at depth., This
gradually alters to a permanently moist blue-grey horizon
which may posscss a slight sulphurous odour., The depth



at which the gley horizon is encountered varies from about 18
inches to 5 feet or more, according to local drainage conditions,
thus giving rise to poor, medium, and well drained phases of

this series., The poor to medium drained profiles are most 6
common in West Johore, and well drained phases are restricted
largely to the areas which are naturally well drained owing to
the fact that they are a few feet higher than the level of the

surrounding land (Plate I).

The Selangor Series occurs as an almost continuous band
a mile or two in from the coast all the way from Kukup to
Muar, and slight differences can be detected between the
seaward and inland edges of this band. Close to the boundary
with the Kranji Series, which usually separates the Selangor
Series from the sea, the gley horizon reaches very close to
the surface, and the amount of mottling in the subsoil is
thicker and very much more organic than usual, producing
an organic phase development close to the boundary with the
peat soils, At the present time the best drained phases of
this soil are to be found along the road between Muar and Parit
Jawa, where the land is naturally better drained, and where the
Selangor Series actually reaches the coast in places without a
separating band of Kranji boils. At these points coastal
erosion is taking place in contrast to the conditions in other
areas where the land is slowly advancing at the expense of
Fhe sea, and good exposures of the soil profile can be seen
in the eroded edge of the coastal platform. The rapid rate
of erosion in these areas is apparent from the number of fallen
trunks of coconut trees which litter the mud flats and can be
seen at low tide (Plate II).

g The marked improvement in drainage effected on these soils

in the areas covered by recent D.I.D. drainage schemes should

Yesult in a much improved level of fertility during the next

few years in all phases of this series, but poor drainage conditions
are still general over most areas where these soils occur, and this
factor is a contributory cause of the present low coconut yields

on this series.



Typical analytical results for a Selangor Series profile
are given below:=

Table IV

Analysis of Selangor Series Profile

Water Extract M.Mhos/cm

Beg. oaihroig g del NaCl L.I. 3 g
g (ins) wet ii: % % pep.m. p.p.m. eXxtracts
RL.572T O~ 6 4.4 4,1 Nil Nil 9 .:62:: 13 1

Sa Gatnis ock g n e A e @ et 9 -

86 ASSIE R By e » R 13 )

Sc T BT e e S R R v 19 ;

Samples from nineteen profiles in the surveyed area were
analysed, and from the results of these analyses it can be seen
that while the conductivity is invariably below 1 M.Mhos/cm. in
the upper part of the profile, values up to 4 M.Mhos/cm. were
found in a few profiles at depths of between 18 and 36 inches.
(Samples were not taken for analysis below this depth).

High sulphate levels, generally between 0.4 and 1 per cent
were correlated with the high conductivity values while
sodium chloride percentages were Very low in comparison,
being usually between 0.01 and 0.04 in the same samples.

pH was normally between 3.8 and 5 in the wet soil samples,
while pH of air dry samples usually showed a drop of between
0.5 and 1 pH unit in the case of subsoil samples having
high conductivities. Loss on ignition varied from around 10
or 15 per cent in the topsoil to between 5 and 10 per cent in
the subsoil, except in the case of the organic phase profiles,
where values between 20 and 35 per cent were found to occur in
the topsoil horizon.



lLinau Series

Soils of the Linau Series are characterised by their highly
sulphurous subsoils and their generally poor drainage. They
contain a high proportion of partially decomposed organic material
in the lower parts of the profile and their appearance, situation,
and chemical characters point towards a brackish-water origin in
lagoonal basins cut off from the sea in relatively recent
geological times.

The topsoil is most commonly a very dark-brown silty clay,
changing with depth to a brown or light brown colour below about
12 inches. Beneath this horizon a very distinct structureless
dark blue grey clay containing perhaps 10 to 20 per cent partly
decomposed organic matter, formed mainly from the roots of pre-
existing vegetation, is present, and this horizon, which possesses
& highly sulphurous odour, continues for a very considerable
depth, (Plate III) Living roots do not normally penetrate for any
great distance into this subsoil and the fertility of the soil
appears to be largely determined by the depth to which drainage
and aeration is possible, this being marked by the top of the
sulphurous horizon. Analytical results for a typical profile in
an area which has been shallow drained and cultivated for several
Jears are given below:=-

Table V

Analysis of Linau Series Profile

—

Reg, Depth pH pH S0, NaCl L.I. Water Extract y Mhos/cm
No, (ins) wet air % % % Na K on soil
FEK dry P.p.ms pe.p.m. extracts
RL.8231 0- 6 4.0 4.0 =~ - 359 27 22 1
Sa =12 H2 3.2 '0.04 0,02 16,8 20 45 1
Sc W2l hsle 3.2 191 0.03 1647 67 20 L 6
Sd 24-36 5,0 3.5 1.16 0,05 16.1 320 70 5,8

——




This soil is confined in the area surveyed to the lower
course of the Sungei Simpang Kanan and Sungei Simpang Kiri apd
an adjoining area to the north of Senggarang, but it is possible
that a considerable extension of this soil type occurs along the
upper reaches of these streams beyond the eastern boundary of the
area,

The poor natural drainage, the high level of reduced sulphur
compounds, and the acid reaction of this soil make it unattractive
for agricultural development, but in spite of these disadvantages
large areas have been planted to rubber, There is a need for
considerable soil amelioration in these areas, and this will
largely depend on drainage improvement, which will result in
oxidation of the insoluble reduced sulphur compounds and the
éventual removal by leaching of the soluble sulphates formed
under the better drained conditions. Such improvements cannot
be quickly accomplished as there is a time lag of many months
Or even years between the onset of the oxidation condition
and the completion of the leaching process, and during this
interval the acidity in the subsoil horizons can reach a dangerously
high level, often between pH 2 and 3.

These extremely acid values can be harmful even to acid
tolerant tree crops, and under such conditions the effect on
th? standing crop will depend partly on the depth of already
°xidised soil above the reduced horizon, and partly on the
depth to which the water table is depressed under the new
drainage regime, In situations where the reduced horizon contains
P&rticularly large amounts of sulphide and occurs close to the
:011 surface, a policy of gradually lowering the water table in
"o or more stages over a period of years is likely to cause the
ieaSt disturbance to the standing crop. Forested swamp areas
-l°ﬂtaining these soils and intended for conversion to agricultural
andlahould for preference be drained several years in advance of
?itlal planting of perennial crops to permit adequate soil ameliora-

on prior to cultivation.

s Analysis of samples from twelve profiles showed conductivity
extuea ranging from less than 1 to almost 6 M.Mhos/cm. on soil
&ndra?ta' with the lowest values occurring in the surface horizon
12 With a sharp increase usually taking place at a depth of about
e inches, Sulphate values in the subsoil layers are high,usually
ccﬁ:e +5 per cent and often between 1 and 1.5 per cent. In
b rast to soils of the Kranji Series, chloride percentages

e low, seldom exceeding 0.1 per cent.
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Soil reaction of wet samples is usuzlly in the range pH 3.5
to 5 with the higher values in the subsoil. The pH of air dry
samples were usually much lower for samples taken from the same
subsoil horizons, where values between pH2.6 and 4 were common
illustrating the effect of oxidation on the reduced subsoil.
Loss on ignition is usually between 10 and 4O per cent with
variations down the profile.,

Jambu Series

The Jambu Series is similar in general profile features
to the Rudua Series, which is a common so0il type occurring
over recent beach sands along the east coast of Malaya. The
Jambu Series however, appears to be confined to the west
side of the Malayan mainland where it has a much more restricted
distribution, being usually found some distance inland and
separated from the sea by a more recently deposited succession
of marine clays, which are often saline and carry mangrove swamp
forest on Kranji Series soils.

In the present area the soil occurs in small patches close
to the foot of the Bukit Banang hill mass while further north
there is another development, ten miles from the present coast-
1ines.running from the southern tip of the Bukit Payong ridge. The
mode of occurrence of these sandy deposits indicates a marine
beach origin, the beach having been formed in sub-recent geological
times, when the west side of the Bukit Payong ridge formed part of
the west coast of the Malayan mainlend. During this period the
Bukit Banang granite mass must have been an island situated in
the Malacca Straits a mile or two from the mainland, occupying
& comparable situation to Panglkor Island off the Perak coast
8t the present day. '

A highly leached ligh%: grey coloured profile has developed
on these marine sands in the course of time. The soil is very
Sandy, loose, structureless, and sxtremely free drained. Fertility
is poor, and coconut is the only crop regularly planted on these
S8oils, VYields are low, but this is one of the few crops which
°an produce even a tolerable yield on such poor soils. Fortunately,
the extent of these soils is very limited in the area surveyed, and
Yhile some areas are abandoned and carry a low cover of scrub,
Other areas are utilized for housing sites, for which purpose
th?y offer obvious advantages over the reighbouring clayey soils,
Which are often wet and sticky, and prone to occasional flooding.



Briah Series

This Series is not uncommon in the lower valley tracts
and inland sections of the flood plains of the main Malayan
west coast rivers, It is generally a poorly drained soil,
often susceptible to flooding, which is developed over recent
riverine alluvial deposits close to the banks of the present
rivers, The heavy texture and lowlying topographic situation
cause drainage to be the chief factor governing the suitability
of this soil for cultivation. The soil was found in two
separate places in the area surveyed, and the total area does
not exceed 5,000 acres.

The topsoil in the area surveyed is characterised by
either 2 pale brown or brown silty clay of moderate to strong,
fine to medium crumb structure, and friable consistency,
particularly when well drained and aerated. Its depth varies
from 1 to 4 inches, except near the boundary with organic soils,
¥hen greater depths of topsoil may be developed.

The subsoil is a light grey or occasionally light
brownish grey silty clay or clay with genmerally pronounced
yeéllow mottles, up to half an inch in diameter, often variegated
¥ith either reddish yellow or strong brown iron oxide staining
along former root channels. Structure, which may be only
weakly developed, is moderate coarse blocky. The mottled
%ne is usually between 12 and 20 inches thick and changes
8radually with depth to a light brownish grey or light grey
Structureless clay without mottles. Below a depth of about
0 inches a bluish grey or greenish grey sticky permanently
Boist silty clay horizon, occasionally possessing a slight
Sulphurous odour, occurs.

Provided drainage sufficient to lower the water table
o about two feet or more below the surface is effected in
Situations where natural drainage is poor, this soil can be
lassed as suitable for a wide range of crops, although rubber
18 the main crop in the area surveyed.

Peat

Malayan peat soils are characterised by their coarse
¥oody or fibrous texture, high moisture content, low weight
© volume ratio, acid reaction, and limited crop suitability,
Y occur extensively along the eastern (inland) edge of the
:’9& surveyed, where they have apparently accumulated under
Daerobic conditions in large depressions between the marine
¢lay belt, which forms the present coast but which may previously
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have existed as an offshore mud bank, and the edge of the
undulating to hilly terrain which occupies the central part

of Johore. The pattern is similar in other parts of the

west Malayan coastal strip, but the peat belt is not continuous
being interrupted by riverine deposits which mark the meander
belts along the lower reaches of the larger west flowing rivers.

Pit digging for soil examination purposes is normally
impracticable owing to the waterlogged nature of the peat deposits,
and previous experience has shown that the most useful method
of classifying the peat in Malaya is into depth phases based
on the thickness of the peat layer above the underlying mineral
50il deposit, which was found to be clay in the area surveyed.

The depth of the peat could be accurately determined using a
standard 6-inch post hole or 1% inch screw auger in the shallower
areas but for depths greater than 3 feet the thickness was measured
with the aid of a rigid wooden pole, about 10 feet long and between
2 and 3 inches in diameter, pointed at one end and having a deep
notch cut an inch or two above the point. The depth of peat can

be approximately measured by pushing the pole for varying depths
into the peat and noting the depth at which the sample retained in

the notch changes from peat to clay.

These primitive probing tools, usually cut each day from
8 suitable sapling and discarded after a day's use, proved more
effective in measuring the peat depth and in obtaining samples
of either peat or basal clay than hiller-type peat augers, which
do not always collect satisfactory samples in the coarse woody
peats characteristic of the Johore swamps, Even the wooden
Probes, however, could seldom be pushed more than 8 or 9 feet below
the surface without meeting obstructions, assumed to be partially
decayed roots or trunks, which in most cases prevented further
Penetration.

Boundaries have been extrapolated from the recorded data
to show the areas of O to 2 feet, 2 to 5 feet, and more than 5
feet deep peat.

The soil map shows that only & small proportion of the
total area of peat is included in the shallower phases, and the
rapid rate at which the peat deepens from the edge of the peat
Swamps was particularly striking in the field. Unfortunately,
ho depth records were obtainable for the total thickness of the
Peat in the deeper areas, but depths of 20 or even 25 feet of peat
have been recorded in other Malayan peat swampe in similar
8ituations, and the evidence suggests that similar depths will
Oc¢cur in the area surveyed.
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Agricultural development is spreading slowly inland
from the western edges of the peat swamps, and most of the
shallower peats are now planted to either coconut, ruhhef, or
pineapple. The quality of the coconut and rubber is variable
but usually poor, and apart from wide differences in the ;
standard of management, the two most important factors governing
the growth and yield appear to be the thickness of the peat layer
and the depth to which the water table can be lowered by drainage.
This is illustrated by the manner in which the intensity of land
settlement decreases from the shallower to deeper peat areas,
and the very noticeable deterioration in growth and appearance
of the crops which occurs within a short distance from the edge
of even the shallowest field drain. Pincapple is the only crop
which, on the basis of experience, can be described as well
suited to the deep peats, but even with this crop a modicum
of artificial drainage is necessary to ensure satisfactory
growth,

The gradual extension of the zone of cultivation into
Progressively deeper peat, in spite of the adverse conditions,
is symptomatic of the acute shortage of alternative areas of land
for smallholder development in the immediate neighbourhood, and
& problem of some magnitude will undoubtesdly arise inthe future
if clearing of the peat fores%, drainage, and agricultural
de?elOPment. particularly with crops other than pineapple, is
2llowed to continue.

The need for good drainage, which in the case of tree
‘rops means depressing the water table to at least 2 feet below
the surface, inevitably lcads to shrinkage and oxidation of the
drained peat layers, causing a lowering of the land surface
(Plate V), The lower surface level in turn necessitates further
deepening of the drainage system to raintain the conditions
Necessary for even marginally satisfactory growth and yield of
the crop, and so the sequence has to be repeated.

However, this cycle cannot continue indefinitely because
the original peat surface is only a few feet at the most above
Séa level, while the bottom of the peat may be many feet below
Séa level., This raises questions regarding the feasibility of large
Pumping schemes, and whether the productivity of the crops grown
°n the peat will be sufficient to warrant the introduction of such
®Xpensive drainage measures,

A vigorous programme of research and experimentation into
the Ccropping potentiality of peat soils is also urgently necessary,
&nd any practical benefite from such investigations will almost
Certainly have direct applications on the already planted areas
°f peat in the area surveyed.



Table VI

Analysis of Deep Peat Profile

Water Extract M.Mhos/cm

No, (ins) wet air Na K on soil
dry % % % p.p.m. p.psm. extracts
BL.SS6T O~ 6 39 36 WY1 M1 98 30 13 1
Sa 6-12 " B4 3.5 " " 93 30 13 1
Sb 1218 3,8 3.4 " e 99 75 7 1
Sc 18-24 - 3,4 3.4 " " 96 30 7 1
Sd 24-36 3.4 3.4 " " 9k 50 7 1

Table VI gives a typical set of analysis figures for a deep
peat profile. The very acid reaction and the high loss on ignition

are particularly noteworthy.

Huck

For Malayan soil survey purposes muck soils are defined
as soils having a loss on ignition of between 35 and 65 per
cent, and for field classification purposes during the southwest
Johore soil survey a muck soil was further defined as being
4 s0il having a surface muck horizon at least 6 inches in
thickness. Such soils were only found around the western
edges of the peat swamps, where they occur mixed with organic
clays in small patches along a transitional zone separating
the peat soils from the mineral soils developed over the
marine clay deposits fringing the coast. These organic clay
and muck patches have for the most part been developed for
agriculture, including coconuts, and provided adequate drainage
is effected the growth is generally better than that attained
on the neighbouring peats. The subsoils below the organic-
Tich horizon is generally a clay with a strong sulphurous odour,
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Table VII

Analysis of Muck Profile

pH Wiater Extract
Reg, Depth wet air 80, NaCl L.I. & p M.Mho:{bm
No. (ins) dry a on SO
pP.p.m. p.p.m. extracts
RL.568T o0- 6 3.6 4,0 0,07 0.07 60 70 25 1

Sa 6-12 3.6 4.1 0.08 0,02 38 85 13 1
Sb 12424 4,17 39" 0,71 0,05 26 267 52 3.8
Sc 24-36 4.0 4.5 0.49 0.03 17 450 91 3.8

. Analysis results for five muck soil profiles indicate that
h}Sh conductivity levels are characteristic of the underlying
Bineral soil horizons and that sulphates are the chief soluble
8alts responsible for the high conductivity. Sodium chloride
Percentage did not exceed 0.07 per cent in any of the samples
@nalysed, Soil reaction in the wet samples varied between pH
5 ?nd 5, while air dry samples often showed a drop of one pH
Unit for the subsoil horizons, indicating the presence of a high
gziportion of reduced sulphur compounds in a readily oxidirable

m.

Organic Clay

~ The term Organic Clay has been applied to those soils
h?vlﬂs an organic surface horizon at least six inches deep and
:tth loss on ignition between 20 and 35 per cent. As explained
¢ Ove, these soils occur intermixed with the muck soils and the
"0 s0il types have been grouped together for mapping purposes.
Tganic clays represent a transitional soil type between the
Muck and peat soil groups and the mineral soils developed on
Marine alluvium which can be classified into definite series on
ai: ?asia of distinct horizon differentiation which is directly
not{lbutable to soil forming processes., In the field it was
3 iced that the presence of an organic clay surface horizon
r°re than 6 inches thick usually signified a subsoil which
€Sembled the parent material horizons found at greater depths



17

in the neighbouring soil series, namely a greenish or bluish
grey sticky structureless clay, sometimes with a marked sulphurous
odour, and further differentiated by an absence of mottling or other

obvious pedological characteristics.

Drainage is usually far from satisfactory, and better
drainage could be expected to have a beneficial effect on coconuts
and the other tree crops established in the areas where these soils
occur, Lowering of the watertable through drainage could also be
expected to bring about considerable changes in the soil profile,
beginning with a reduction in the thickness of the dark organic
clay surface horizon, brought about through oxidation, and followed
by development of mottling and a recognisable soil structure in
the subsoil. The pattern of distribution of these soils suggests
that a change of this sort has already taken place in some areas,
particularly near Ringit.

Holyrood Series

This is an alluvial soil developed on low elevation
terraces of sub-recent age, which occurs at heights of between
20 and 50 feet above sea level in the area surveyed. It is a
80il of low fertility owing to the low nutrient reserves
present through the profile, and which is consistent with
the sandy texture and the prolonged leaching and weathering
to which the soil has been subjected. A total of about 5,400
acres were located,

The topsoil is characterised by a grey or yellowish
brown sandy loam of friable consistency and weak medium crumb
structure up to 2 or 3 inches in thickness, which overlies a
Pale yellow to yellow sandy loam or coarse sandy clay loam, which
often becomes coarser with depth. The subsoil horizons are
generally of loose consistency, although a weak medium to coarse
blocky structure may be discernable if the clay content is

Bufficiently high.

The distribution of this soil in the area surveyed is
confined to the foot of the Bukit Baning hill mass adjacent
to Batu Pahat, and the soil pattern suggests that the terraces
on which this soil has developed are relics of a more extensive
terrace system laid down at a time when the sea level in the
area surveyed was at a height of between 20 and 50 feet above
the present level. y
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It appears likely that during this period the Bukit
Baning granite mass was an offshore island occupying a similar
situation to that of Pulau Pangkor off the Perak coast at the
present day, and this supposition is borne out by the spasmodic
occurrence of a pale grey or even white coloured fringe of
coarse sand, suggestive of the Jambu Series, and apparently wave
washed terrace residuum, often only a few feet in width along
the terrace edges on the inland side of the hill mass near Sri
Gading, and close to the main Ayer Hitam road where it traverses
the foot of the hill between Batu Pahat and Sri Gading. A
similar pattern of soils is known to oceur in places behind the
north Perak and Province Welleslel coast.

Soils of this series require heavy mixed fertilizer
applications, including nitrogen, potassium, phosphorus and
often magnesium for even tolerable growth and yield. Rubber
is the main crop growing on this soil in the area surveyed.

Linau-Muck~Colluvial Sand CompleXx

About 2,200 acres of variable soils grouped together
in the above category were located in the Bukit Payong area,
about six miles morth of Batu Pahat on the Yong Peng road.
?he soils have apparently formed over deposits accumulated
in what was formerly a lagoonal depression behind a sand bank
now marked by a thin band of Jambu Series soil, which was in
eXistence when the coastline lay immediately to the west of the
Bukit Payong ridge, and bofore the coastal deposits on which the
more recent Selangor and Lirau Series soils are developed had

been accumulated.

The soils show strong variations within a small area,
and no attempt was made to map the pattern of soil distribution
within the boundary of the complex. Colluvial sands, apparently
washed down from the neighbouring hills in comparatively recent
times, appeared to be the most common soil type. Much of the
area wae abandoned at the time the area was surveyed and carrying
a low cover of scrub, although rubber is also planted in places.
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Conclusions

The soil survey showed up the details of the soil pattern
in the southwest Johore coconut area for the first time and the
map illustrates the very considerable variations in soil type
which occur through this region. Observational evidence from
the coconut stands in the area indicates a close relationship
between management requirements and soil type, and suggests
a strong correlation between soil, management and coconut yield.
The better soils appear to be those of the Selangor Series, which
occur as a- almost continuous band running close to and parallel
with the coast, and particularly the deeper drained phases. The
poorer drained phases of this soil, including the organic phase
which usually occurs on the inland side of the band close to the
boundaries with the peat swamps, would benefit from improved
drainage, and in some areas improvements of this nature have been
made in recent years. Stabilization of the water table at a depth
of three feet is considered to be a desirable optimum in this area.

Soils of the Kranji Series show considerable variation,
owing to the improvement which has been effected in many areas
as a result of bunding, leaching out of the chloride salts formerly
present in the profile, and improved drainage. A marked
deterioration was often noticeable in the condition of coconuts
growing on the improved phases of tnis ceries near the coastal
bunds, and this was usually correlated with increased salinity
and a comparatively high water table in spite of the protective
Coastal bunds. Seepage of seawater either beneath or through
the bunds is apparently talking place in thesc areas, which in
some instances may bs so lowlying as to preclude any further
drainage improvements.

The Linau Series proved to be a soil possessing a
naturally high water table and very high sulphide levels.
Analysis give values exceedaing 1 per cent sulphate at depths
of only eighteen inches in some samples, and in one case even
at a depth of twelve inches. Such extremely high levels combined
with a very acid reaction, particularly on the air-dry sample,
indicate a highly reduced subsoil at comparatively shallow depths,
and this condition must be seriously aZfecting growth and yield
of tree crops. Improvement could be effected by drainage, but
extreme caution is called for when changes are made to the water=-
table level in soils of this nature, which carry recently planted
or mature tree crops, and experience with these and similar
Ssoils in other areas suggests that a gradual lowering of the
water table during successive years would be less likely to
cause a temporary setback to established crops than a sudden
lowering of the watertable brought about by rapid drainage
improvements. A similarly cautious approach to amelioration
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my be necessary in other series, including the Selangor Organic
Phase, in which highly reduced conditions, detectable in the

field by a strong sulphurous odour, occur at shallow depths in
the subsoil.

The peats present a very different problem, and while
drainage will undoubtedly benefit the shallow peats, these
cover only a fraction of the total peat area, which in most places
is well over five feet deep. There appears to be no easy solution
to the problem of establishing vigorous and high yielding stands of
tree crops, including coconuts, on the deeper peats, and in the
absence of a proved technique for successfully developing such
areas, it would be advisable to avoid further alienation of peat
soils for agricultural settlement, and possibly assist the small
holders already settled on this soil type with an intensive
programme of agronomic research.

In view of the considerable differences which occur
in the soil of the southwest Johore coconut area and in the light
of the recently established coconut rehabilitation scheme, it is
recommended that research to determine the correct techniques,
including drainage needs and optimum fertilizer requirements for
coconut growth on each of the more important soil types recognised
and mapped during the survey, should be carried out.
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APPENDIX

A large number of soil pit and 6 inch auger hole samples
were analysed during the course of the survey and the results
are given in the following pages.

The details of the laboratory methods used were as follows:

pE

By tropicalised pH meter with wick type reference electrode
and spear type glass electrode, using a 1 to 2.5 soil to water
suspension. :

Conductivity

By wheatstone bridge using a 1 to 5 soil to water suspension.

4 The following determinations were made on aliquots of the
iltered solution prepared for the conductivity measurement:-

Chloride Determination

By titration with standard silver nitrate solution and
chromate indicator.

Sulphate
By precipitation with barium chloride.

Sodium (water soluble)

By flame photometer, using a sodium filter.

Potassium (water soluble)

By flame photometer, using a potassium filter,



Kranji Series

Map 1
Reg.  Depth Sheet pH 50, NaCl L.I. Water Extract iéuzgs/
No, (ins) and i Na K. aot)
Grid o % % % PePelle PoDelle 1o ot
Ref. J ,
RL.560T 0- 6 1284 6.5 5.4 0.15 1.23 11 3000 140 4.6
Sa 6-12 6.9 5.9 Nil 1.43 16 3450 217 4,2
Sb  12-18 6.9 6.5 0.288 1.9%4 14 300 150 5.0
Sc¢  18-24 7.2 6.5 Nil 1.65 14 3450 161 6.2
RL.56 _ ¢ 128b 5 v 2800 200 " i@
561T O 6907591 6.0 b.2 0.2 138 1)
Sa 6-12 6.8 4,6 0,16 1.20 ' 15 2000 176 5.0
Sb 12-24 5% i 0,29 208 T 5300 186 5.8
8¢ 24-36 7.3 4,9 0,41 2,90 18 3300 246 6.2
RL.562T 0= 6912234 6.5 4,6 N1, Wl M8 295 35 =
Sa 6-12 4,9 4.8 " " 12 W10 54 1
§b  12-24 5.0 4,7 0,46 0.4 11 2160 105 2.4
Sc  24-36 6.3 6.0 0.28 .97 9 6840 246 5.2
RL.56 _ g 128vb 4 :
563T o 6916598 5.8 6.0 N1 Nl 12 295 52 1
Sa  6-12 h,5 5.5 " " 15 M0 o A
Sb  12-24 4.0 4.0 0.32 0,06 18 875 113 2.8
Sc¢  24-36 6.6 5.3 0,29 0,27 14 3200 195 249
RL,5807T 3 122f .
0 6663?45 2,0 7.0 Ni1 1,60 10 3100 L40 1
Sa 6-12 2 0 1.69 12 3400 L54 1
Sb 12-24 %, T N T 1.46 14 3650 760 3.0
Sc¢  24-36 7.4 6,0 044 2,03 18 3750 704 3,8
RL.581 o A22F : 4
381T o 6668754 L,6 4.8 Nil  Nil 8 560 7 1
Sa 6-12 4,9 4,8 0,04 0.19 8 800 7 1
Sb  12-24 5.0 5.0 0,03 0.28 72 1720 7 2.6
Sc  24-36 6.2 5.4 0.15 0.37 9 2080 18 3.8
RL,582T 0- 6 122%
5 0 66767?4 4,5 4,3 0,03 0,13 29 2840 30 1.0
Sa  6-12 4,2 4.1 0,20 0.67 21 5040 78 4.2
Sb  12-24 5,2 3.9 0.89 1.08 20 8000 206 5.8

Se  24-36 6.3 4.5 0,36 0.8% 13 7360 126 - H.2



franji Series (continued)

Map Water Extract M.Mhos/
Yo, ins) and air soil
: Gefa "o dry % % % PePeBs PeDell opipact
Ref. g

RL,785T 0- 6 128a 6.2 6.0 0.14% 1.05 13 400 210 ; 5.0
Sa  6-12 010558 6.6 6.8 0.12 0.95 11.8 3650 220 5.0

§b  12-13 7.0 6.6 0,25 1.38 11.6 5090 384 L,6
S¢ 18-24 7.0 6.8 0.35 2.14% 12,1 6560 439 6.3
Sd  24-36 7.2 5.6 0.72 1.82 17.3 8520 250 2.0

franji (Improved Phase)

RL.786T 0- 6 1284 3.4 3.8 0.11 0.20 11.6 950 & 1.7
sa .12 982556 4 ¢ 4.7 0.35 0.61 1.7 2900 4o k3
Sb 12-18 5.0 k4.5 0.59 0.88 13.0 4300 E % 5.2
So 18-24 5.4 ko 1.08 0.92 16.6 4300 g% 5.8
Sd 24-36 6.0 4}1 0.73 0.92 15.0 4300 & 5.0

RBL.795T 0- 6 1284 4.0 4.1 0,07 0.06 15.9 250 22 1
Sa 6.2 943539 i o 3.0 0.60 0.06 17.3 327 k2 2,6
Sb 12-18 4,8 3.2 1.15 0,09 17.7 560 35 3.4
Sc¢ 18-24 5.2 3.4 1.23 0.16 18.3 000 37 3.6
8d 24-36 5.8 3.7 1.12 0.13 14.8 1000 k2 3.4

RL.849T 0- 6 122¢ 5.8 7.0 0.23 1.98 13.3 8150 550 8.7
Sa 61298937 6.0 6.0 0.50 2.58 14,9 11200 850 8.7
Sb 12-18 6.2 5.1 0.82 2.85 18.2 10000 850 257
Se¢ 18-24 6.4 4.5 1.26 3.45 22.0 12250 650 747
Sd  24-36 n.0 4,3 1.22 3.46 20.7 11950 650 8.7
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Selangor Series (continued)

lg. Depth 2P pH SO, NaCl L.I. Water Extract"'ﬂﬁ°:£22
Nos (ns) o0 st ais % R ~Ha_.  K: 'extract
ﬁg}d dry PeDelle PePelie
RL,575T O0- 6 1214 3.7 4.0 N1 Nil 20 30 9 53
Sa 6-12 608426 35 3.8 n 93 25 16 n<
Sb 12-24 3.4 3,5 0,07 0,02 10 35 35 "
Sc 24-36 3,9 3,5 0.27 0,01 10 95 73 "
RL.80ST 0- 6 128b 4.2 4,0 Nil Nil 10.0 7 12 1<
Sa 6—12910682 4.2 349 " " e 8 -y 15 1<
Sb 12-18 L.8 3.7 q " Bl 27 12 1<
S¢ 18-2h4 5,2 3.5 0.07 0.02 10.4 27 15 1
84 24-36 £56 20 1413 0,03 A8 35 9 3.8
RL.806T O- 6832233 Gk s Ui MY TRRS S 7 20 1<
Sa  6-12 Ko 55 T8 L R Y R 1<
o 1esin Y e R R T 1<
Sc¢  18-24 o T " WSRO 2T 16 14
Sd 24-36 3,8 3.1 0,74 0.04 23.7 72 35 3.5
RL.807T O- 6 128b 4.4 4.4 M1 Nil 10,6 7 12 1¢
R ke b e e T T SR B
Sb 12-18 R T S i fgio. 60 . 22 1
Sc  18-24 WD m.3 0O/B7 0,03 139 €0 37 361
§d 24-36 4.2 3.7 0.76 0.03 12.9 22 50 3.8
RL.80ST 0- 6 128b 3.4 4.2 Nl Nl 12.3 30 22 1
Sa ~ Bdg TDOBBSERC il h w94 43 .16 1<
b 12-18 3.8 3.9 9 0o A %ed 70 30 1
Sc 18-24 4,0 3,5 0,46 0,01 13.3 30 65 3.3
84 24-36 §,2 3.1 0,57 0.02 %9 30 16 4.6
RL.811T 0- 6 128a 4.6 4.8 Nil Nil 17,0 10 16 1€
Sa - fuq2 O03I5T 4 4 39 0,18 0.02 32.6 30 19 1.0
~8b  12-18 4.8 3.9 0.42 0,02 17.0 27 4o 2.6
8c 18-24 5,0 3.8 0.42 0,01 14,0 27 50 2.8

S84 24-36 8.0 3.8 0.51 0,02 13,1 30 5k 3,1



Selangor Series (continued)

: " Depth Map Water Extract M.Mhos/
ﬁ?' {ine) :gget soh NaCl L.I. N e :ﬁ;lon
Grid wet zi; PePelle PePelle  ytract
Ref. .
RLS13T O~ 6 4122f 4.2 4.7 Nil N1 9.8 10 9 1¢
gt 6uia 7OM869 o Wik b W W B GG S BRG D 1K
Sb 12-18 4,2 4,2 " " G519 6 1<
Sc  18-24 L,0 &4.1 " o Lt 12 1<
Sd 24-36 $.8 3.6 10,15 5 002111 9Tt 23545 57 1
RL.8I4T Qw 6 122f 4.0 4.4 Ni1 Nil 20.4 15 27 1
Sa 612 199852 3.6 4,4 v AN R 1
§b 12-18 4.0 3.9 " w48« 2 19 1
S¢ 18-24 4.4 3,5 Oo.us 0,02 18.3 30 42 2.h
8d 24-36 bk 3.3 0,77 0,03 11,61 150 50 4.0
RL.820T 0- 6 1224 3.8 4.4 Ni1 Nil 8.9 5 6 1<
8a Gug2 130BM 4 6 4 s O i A0 NG - 5 6 1<
Sb 12-18 4,6 4.5 " B A58 17 6 1<
Sc  18-24 4,8 4.5 " Wb .0 20 12 1
84 24-36 4.8 4.4 0,08 0,02 16,8 8 32 1
RL.822T 0~ 6 1224 3.8 4,6 N1 N1 5.6 ML 9 1<
fa . EcAn JONIRBIE &y i n W 690 ED 9 1<
Sb 12-18 b4 4,1 " 3. 7.8 45 12 1
Sc 18-24 Bk oS e 8 Y. 08,9 25 s 12 1
Sd 2436 5,0 ‘b4 " CAE ST e R AR .



Linau Series

II:EE' Depth gizet PH 504 NaCl L.I. wat;: Ex“‘:t’t f&ugzs(
A (ins) and  —————— soil
Grid wet. . air % % % PePeMs PePele oyiract
Ref. o
RL.583T 0- 6 122f 4.9 4.7 N1 Ni1 25 180 9 1
Sa 6-12 675779 .3 4.1 0417  0.04 18 210 - 25 1.0
Sb 12-24 5,3 4,4 0,24 0,06 13 680 55 2.0
Sc 24-36 S8 4,7 0,27 012 AT 2.6
RL.584T 0- 6 122f 5.0 4.0 ©Nil 0,05 39 475 27 1
Sa 612 87579 50 3.8 0,51 M1 36 855 6k 1
Sb  12-24 6.2 45 0,56 0,11 32, 2200 98 2.8
S¢ 2436 6.3 5.7 0,56 0,15 2% 2280 123 2.8
RL,585T 0- 6 122f 4.8 4.6 Ni1l N1l N 27 45 1
8a 0.12 673802 4 5 45 . w43 60 16 1
Sb 12-24 4,5 4,1 0.17 0.0k 18 267 50 2.0
Sc  24-36 4.7 4.3 0.24 0,02 12 630 102 3.0
RL.586T 0- 6 122f 4.3 4.2 Nil Nl 36 155 20 1
Sa 612 903823 4 4 3.9 0.31 0.07 24 212 25 2.6
Sb  12-24 4,8 3.6 0,36 0,06 29 Lso 38 4,2
Sc¢  24-36 5,2 39 0,85 0,02 @22 855 85 5.0
RL.773T 0- 6 122f 3.6 2.6 Nil Nil 10.2 35 22 1
8a 612 P68 38 9w AR W 1¢
Sb  12-18 g 2.8 4.0 pe H0L7 2% &Y ¢
Sc  18-24 4,4 3,7 1.16 0,029 15.4% 20 20 3.3
8d 24-36 4.8 2.6 1.09 0.026 18.04 67 22 3,5
RL.776T 0- 6 767866 3.8 3.4 NNil Nil  14.0 115 12 0.3
Sa 6-12 9 W " 27 75 ? 1€
Sb 12-18 4,0 3,2 0,06 0,023 6.2 40 9 0.8
Sc  18-24 4,2 2.8 0.035 0.029 8.3 20 9 1.8

Sd  24-36 b 2,7 0.70- 0,020 8,7 27 16 3.0



linau Series (continued)

Rg  pyptn Eiﬁet oH S0, NaCl L.I. I,
0. ttna) and ey gy Na K cpn on
grid ary % % %  PePelle PePole S0il
ef. extract
RL.816T 0- 6 122f 3.4 4.7 N1 N1 8,7 4 22 1
o Guq2 73482 Lo 49 m W 94,2 185 22 1
8b 12-18 k.6 3.5 0.85 o.,0k 16.2 327 30 3.6
S¢ 18-24 K.,8 3.9 0.9% 0,04 152 485 . 37 4,6
84 24-36 8.2 2.9 088 005 140 %0 .3} 4,6
RL.823T 0- 6 122f 4.0 4,0 N1 Nil 35.5 27 @22 K
Sa 642 725844 o ‘3z o o0k 0,02 168 20 45 %K
Sb 12-18 b4 3.4 0,36 0.02 18.2 27 35 2.6
S¢  18-24 k.8 3.2 1.91 0,03 16,1 67 | 70 4.6
84 24-36 5.0 3.5 1.16 0,05 16,1 320 70 5.8
GOT 0 6 JE2E u.b 4B 1,355 (143 37.9 €530 00 7.6
Sa 6-12 bl L2 ML) M1 1RSS5 85 65 1<
b 12-18 4.6 3.1 311 0:06 18.7 - 130 176 1.7
S¢  18-24 4.8 2.8 .826 0,06 16,7 340 166 4.0
Sd 24-36 5,0 3.2 797 0.07 128 705 220 L,6
R1L61T o0~ 6 122¢ 4.2 4.2 .020 0,12 14,0 520 G4 1.0
Sa 612 798793 4 5> 4.2 0.056 0.10 13.9 705 65 1.5
b 12-18 4.6 2.8 1.411 0,21 19.9 845 25 5.0
Sc  18-24 4.8 2.8 1.310 0.13 17.1 890 38 5.0
84  24-36 5.2 3.6 1.2430.15 23.2 1920 100 5.2
R.71T  0- 6 122d 4.6 4.0 petn. W1 13.7 10 18 1K
Sa 6-12 669925 4.8 3.9 " o 5,9 trace 13 w
b 12418 5.0 3.7 9 " 9.0 30 13 114
Sc¢  18-24 5.0 3.6 s <2 9.8 30 322 1

8d  24-36 5.2 2.8 " ,025 4.4 50 176 3.7



lipau Series (Continued)

| Ma

Regi Depth oot pH Water Extract

No. (ins) Sheet §o, Nacl L.I. M.Mhos/
and wet air % % % Na cm on
Grid dry - pPePeMs Pepem. 80il
Ref. extract

M,215T7 0- 6 123f 4.0 3.7 n 019 40.3 20 90 1<

201228 . 8 1

Sa 6-12 4,6 3.8 .029 40.9 30 5 {

st 12-18 4.8 3.2 0,75 01070 198 85 85 2.9

Sd  24-36 5,0 3.8 0.98 .031 12.3 200 133 3.2



Briah Series

Map pH Water Extract M.Mhos/
. o
e I(Jept1)1 :gget 50, NaCl L.I. iy e ci on
No. ins) 5ria  wet air PePefle PoPollle soil
Ref. dry % % % extract
RM.2137 0~ 6 128e 3.6 4,2 Nil Nil 13.1 20- 25 14
B e OOMT s ge o m Liiwl SRR 100 1<
b 12-18 3.8 N3 " " 8.0 110 180 1
Sc  18-24 ;3 ez ™ 0029 1<
Sd  24-36 B B SR o - B 1<
RBM.216T 0- 6 123f 3.8 4.3 " e 7 IR (R 1<
Sa 6-12 274243 4 o 4.5 L #4008 60 18 1<
b 12-18 b2 4.3 " " B.6 190 55 1
8¢ 18-24 Lok Mgr W ,050 8.8 335 50 1
84 24-36 4.6 3.5 & o880 9i5 55 85 1
RM.2227 0~ 6 123f 4.4 3.6 b 0413  10.7 trace 32 1
Sa 612 223844 | | 3.8 b IO P S 18 1<
Bb 12248 4,6 3.7 " f ¢ ) L 25 1<
S¢  18-24 4,8 3.5 " 8.1 15 38 1<
Sd  24-36 5.0 2.6 trace .022 9.5 10 32 3,7
RM.2757 0- 6 129 4,0 4.6 Nil N1 10.7 35 7 1<
Sect.l'b L §
Sa 6-12 934294 B9 42y " ' 9.6 50 38 1<
Sb  12-18 L4t 4.7 " ogkaln i Uy 40 25 1<
Sc  18-24 £:6 4.8 O n 9,4 80 60 1<
Sd  24-36 4.8 4.2 " .029 10.5 330 60 1.2



Peat

Map pH Water Extract M.Mhos/

Reg. Depth Sheet 304 NaCl L.I. v
No. {iag) and wet air % % % Ka Ka N wodd
gzif dry PePelle PaPelle . iooct
RL.556T O- 6 128¢ 3.5 3.6 N1 N1 92 20 13 1€
A " T B ot 4 G 4. S SRS, A i T 1
sb  12-18 3.8 308 e " 99 ¢ o ORI 1€
S¢  18-24 3,4 3.4 " " 96 30 7 1<
S8d 24-36 3.4 3.4 n " 94 50 7 1<
RL.557T 0- 6 128¢ 3.9 3.9 " " 85 L - 1
Sa . €u12 7O0665 44 aip W ELLEREEL R0 R 1
Sb 12-18 3,8 3.6 » » 99 89 192 1
Sc¢  18-24 4,3 4,0 » " 90 330 32 1
84 24-36 Gl & x o | N 1
RL,577T 0-6 1214 3.7 3.6 " B By 20 16 1<
B 6.5 7OOB0% wop. nig W OB GBRE  RED. T3 L
Sb 12-24 : I e b #Einge - 179 3 1
8¢ 24.36 5,2 4.6 0,02 0,06 95 140 16 1
RL.578T 0- 6 1214 3.9 4.1 " " 68 50 37 1
8 BUALTONOR S Bag v e B 50013 1
Sb  12-24 4,0 3.8 " " 93 80 13 1
8a 24-36 4.2 3.7 " 9 92 go 18 1
RL,569T 0- 6 128b 4.0 3.8 Nil Nil1 67
8 Gz TBOAS oy 50 n . b9 . 122 7 1
Sb  12-24 B e 0% e S R
Sc  24-36 5.9 4,4 0.41 0,03 19 630 78 2.8
Peat 1'/Organic Clay
RL.7757 0- 6 122¢ 3.8 3.3 N1 N1 65.3 50 55 1
Sa  6-12 775862 y 5 3. v Lagae TG e 1.2
Sb  12-18 4,2 3.0 0.15 0.02 18.0 62 22 2.2
Sc  18-24 44 2.5 0,55 0,05 32.2 165 20 2.9

Sd 24-16 k.8 2.7 0.86 0.03 17.7 155 16 2.9



Peat (Continued)

=

Map

: Witer Batract y, in
§eg. Depth EEEEt i e T L R R il L;L‘ ;S/
0: (ins) g,;ii:c.l wet 3:; " % y DeD:Ms PrDalls ::'.iimt
RL.873T 0- 6 122¢ 3.4 3,5 MI M2 91.8 15 13 1
Sa 6-12 526855 T 53 B " Bch 813 1
§b 12-18 S Al % A wo o0ge) A P 1
S¢  18-24 3,8 4.2 " 0 872.7 50 7 1
S¢ 2436 4,0 4.5 " " 76.8 85 7 1
w4 6"/Organic Clay
RL287T 0- 6 129 3.4 3.4 0,31 .21k 77:5 590 100 3.7
Ba - 5 bulte ffiiif 3.4 3,5 Nl .07 23,9 170 il 1.1
Sh  12-18 £ 3.7 0,33 .04 17.9 160 70 1.8
S¢  18-24 4.0 3.9 0.29 075 14.2 330 104 3.7
Sd 24-36 4.0 4.0 0.21 .04 12.9 255 135 2.h
Peat 1'/Organic Clay
RM.53r 0- 6 422¢f 3.6 3.5 0,10 0.30 85.7 845 129 2i3
B8a  Bhatn M3 ele G4 oMY oML (3840 70 Of 1
Sb  12.18 4,0 4,2 .,252 0.02 27.0 45 - 350 2.6
8¢  18-24 k4 3.9 L5063 0.02 18.5 95 104 2.8
Sd 24-326 L6 3.8 .645 0,01 15.7 85 129 3,1
Peat 2'/Organic_Clay
R1.281T 0- 6 129 3.4 3.4 Nl 034 75.5 95 60 1
Sa UGB RS ¥R F8 W TaoR3 66.8 '50 32 1
b 12-18 3,8 3,0 0.19 028 34.6 B85 55 2.0
Sc¢c 18-24 3,8 3,5 0.28 .023 2.5 145 80 2.4
8d  2k-36 4.0 3.8 0.28 .027 14.8 210 108 2.8
Peat 1'/Organic Cla
RL.B7GT 0= & 133e 3.2 3.7 M1 M1 89.86 15 18 1
e L0 MMM Ly v 0 516 15 25 K
© 8h 12-18 W6 H9 o MY N1 19,5 50 13 1<
Sc  18-24 B P65 0.2 0,01 149 A5 25 9
Sd 24-36 4,0 2.7 1.2% 0.04 0. 30 8Y 1



r -
Mucks
Map pB Water Extract :
Sheet M.Mhosg’
Reg. I}clepth and 804 N1 Laly Ta B
o (ins) Grid N i Boii
Ref. wa zr; % % % P.p.m. p.p.m.extract
RL.782T 0- 6 128¢ 3.8 3.4 0.14 0.03 60.7 73 56 1
Sa 612 0935582 . o 40  Nil Wil 35.7 47 16 1<
Sb 12-18 b 3.8 0417 Q.62 279 95 30 1
8¢ 18-24 4,6 2.9 0.84 0,02 18,4 210 70 3.3
Sd 24-36 5.0 3.0 0.80 0.03 13,0 327 90 4,3
RL.80OT 0- 6 128¢ 3.6 3.6 Ni1 M1 39.7 15 a2 1<
S8a 612 07626 4 5 3.6 Wil eliy 0 ap - 22 14
Sb 12-18 Loh 3.3 0.11 Q01 157 27 ko 1
Sc  18-.24 4,8 3.0 0.84 0,02 14.0 27 50 3.6
Sd  24-36 5.2 3.3 0.86 0.03 11.7 27 100 3.8
RL.802T 0- 6 128¢ 3.2 3.7 Nil Nl 40.1 17 27 1
Sa 6-12 961676 3,3 3.9 " " 31.5 17 19 1
Sb 12-18 3.0 3.2 032 ;0.91 90,1 20 37 2.1
Sc 18-24 3.6 3,1 0.76 0.0 12,8 35 55 3.5
Sd 24-36 L4 3% o886 0.02 13,2 95 65 3.6
Mugk/Organic Clay
RL.568T 0- 6 128b 3.6 4.0 0.07 0.07 60 70 25 1
Sa 612 49633 3.6 4,1 0.08 0,02 38 85,77 13 .
8b 12-24 4.1 3.9 0.71 0.03 26 267 52 3.8
Se  24-36 4,0 4.5 0,49 0.03 17 450 91 3.8
RL.576T7 0-6 1214 3.4 3.4 Ni1  Nil 64 80 55 1
8a 6.1z 796596 3.4 3.2 0,08 0,01 4B 8o 7 ]
Sb 12-24 3,4 3,2 0,68 0.02 27 220 73 3.8
8¢ 24-36 4,7 3.8 0.,52 0.02 22 330 85 4,2
]



hucks(continued)

ap X pﬁ i R Water Exzact M.Mhos/
Reg. D?p_th amsl . '11- ; : 7 Na K cm on
No (ins) Grid wet air % % % p.p.m. p.p.m. S0il
. Ref. dry extract
BL.567T ©0- 6 128b 3.5 3.8 0.05 0,2 38 55 52 1
8o 692948622 5.5 3 6 ‘0,08 002 250 T8 er i an
Sb 12-24 3,2 3.5 0.7 0.04 ‘2B 220 66 2.8
S¢  24-36 5.0 4.1 0,42 0.07 13 630 107 3.0
RL.570T 0- 6 128b 3.4 3,4 Nil Nil1 36 40 3 1<
Ba 6-92 947662 3,5 3.5 " " 25 30 = 1€
b 12-24 3.8 . 359 ° " 25 55 3 1€
Sc  24-36 §d 3,9 0322 -0.0e IR 208 | 2R 1.8
el “*/Organic Clay
RS2 0. 6 4@2f: &.0 3.7 N1 M1 563 30 38 1<
Sa Guqz PRI 3T w00 wooq%0E 35 50 1<
Sb 12.18 o SRR S ey | N S 1<
S¢  18-24 .8 %1 L REE e 0 R 1 80 1
Sd 24.36 Bu0 3.0 i 0008 1Y A 60 3.5
Mok
RL.866T 0~ 6 1214 3.4 4.2 N1 Nl 57.6 85 60 1<
S8 GaBURTR G L g e W O TR 35T ek 1<
S5  12-18 8- h o 8 fen. SR MR R K
S 18-24 3.8 4.2 0.03 0.04 65.3 In::;;izgent 1
84 24.35 4L.o 4,0 0,05 0,02 59.7 50 13 1
R.66T 0- 6 122e 4.0 3.0 .023 0,03 63.8 70 32 1
Sa 6-12 646904 8.0 5.5 Ni1 M1 11.4 trace 7 i
§b  12-18 bl 3.7 " “ Bk . ? 1<
Sc  18-24 S T T # T S 1<
8d 24-35 5.0 5.1 " " 6.5 .55 32 1<
.63 0- 6 122¢ 4.2 3.5 .0310.05 35.8 145 32 1
Sa 6.1 OCOMP3 . 4 35 059 0.01 21.3 80 38 1
8b 12-18 6 2,8 .12 0,02 20,6 60 25 3.6
Se 1824 4,8 3.2 .950 0,05 17.7 40O 32 4,0
84 24-36 £0 4,2 1.101 0.11 16,1 1295 104 4,0



-

Organic Clay

Map
Sheet pH Water Extract M.Mhos/
Reg, Depth and o Y NaCl L.I. Na K cm on
No, (ins) Grid we*t air L i)
Ref. dry % % %  pePeles DeDele extrahl
RM56T 0= 6 122¢ ' 4.6 3.5 Ni1 M1 3760 ! 3D 4 1<
B 6.2 PO g 0l VR r
Sb 12-18 4.8 3.8 " W ag. 55 7 1<
Sc 18-24 5.0 3.9 " o 20.0 35 7 1<
84  24.36 5.2 4.1 " n g% 8085 13 1<
B2L0T 0. 6 125 . 38 T MLUSHY A0 (9 1<
B, Gtz San il NN 3.5 it Ra U L SR il 1<
Sb 12-18 4,0 3.6 " L 1o 5 B 25 K
Se 18-24 B2 50 w015 10,8 10 65 1

8d 2436 b4 3.9 o A2 0.8 4D 85 1
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Selangor Series, well drained phase. A particularly well
drained example of the most fertile alluvial soil type in the area surveyed.
Roots penetrate to a greater depth in this phase than in other phases of
the same soil, in which penetration is restricted by the high water table.

PLATE 1l

Effects of coastal erosion in naturally well drained
Selangor Series soil, the surface of which was a foot or two above high
tide level. At other parts of the coast deposition is the rule and the
Selangor Series soils are separated from the shoreline by a band of Kranji
Series soils developed over recent marine mud, and covered by mangrove.



Linau Series, illustrating the high proportion of dead root
remains. The darker horizon in the lower half of the photograph possesses
a strong sulphurous odour.

PLATE 1V

These coconuts are growing on soil of the Kranji Series
which is subject to frequent inundation by sea-water, caused by deter-
ioration in the coastal bunds. This state of affairs is gradually being
remedied by drainage improvements, but such measures will be too late to
bring about a worthwhile recovery of the coconut stand shown in the
photograph.



PLATE V

A mixed stand of mature and young coconuts growing on
peat 30 inches deep. Drainage in this area has been particularly effect-
ive in altering the original swamp condition of the soil, and the surface
may have dropped as much as two feet due to shrinkage and oxidation of
the peat, as evidenced by the protruding root masses of the older palms.

PLATE VI

A typical example of a poorly tended coconut holding,
which is an all too common sight in the southern Johore region. The
thick ground cover is almost impenetrable on some holdings. This part-
icular plot is sited on adequately drained Selangor Series soil, and con-
siderable yield increases could be expected from a sound rehabilitation
programme.,



PLATE VI

Parit Haylam, a recently constructed main drain near
Senggarang. This drain has assisted in lowering the water table over
large areas of Selangor Series, peat, and muck soils, which are all ex-
tensively planted to coconuts. Improved drainage is a prerequisite to
satisfactory rehabilitation of existing coconut holdings over large parts
of the area surveyed.

PLATE VI

An example of a rehabilitated coconut stand on an agri-
cultural station. The old stand has been underplanted with selected
seedling nuts and interplanted with madarin oranges. A vigorous legum-
inous cover of stylo (Stylosanthis gracilis) has been established below
the coconut trees.







	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 

