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LABORATORY DATA AND CLASSIFICATION OF
MALAYAN SOILS

By

NG SIEW KEE

Soil Beience Divieion,
Department of Agrioulture,
Stateas of Nalaya.

A scientific soil classification system would display a
logioal arrangement and interrelationship of the soils therein and
their differvntiation should be based on definable and measurable
s0il properties. The genetic system of soil classification begins
from the top and pre-ordaine that certain soils must exist under a
certain set of environmental conditions. While the general concept

Lits is sound enough, rather inflexibility has led to much confusion and
controversy whioh was also partly due to the lack of comprehensive
eoil data. The Tth approximation (1960) can be said to be & notable

‘) landmark in the evolution of soil classification because it places

greater emphasis on the soil morphological characteristics and
quantitative data than on the factors of soil formation.

Unfortunately for us, the 7th approximation and its
amendment deal more with soils of, the temperate regions than those
in the tropics. This largely reflects the meagre amount of snalytical
data with pedological significance available to aid the classification
of tropical soils and can be partially accounted for by the fact that
most soil laborutories in the tropics are geared to studies on soil
fertility and plant nutrient requirements. However, in Malaya, it
has been incroasingly felt that a great opportunity will be lost if
current soil surveys are not camplemented by soil analysis so that
quantitative oriteria can aid alassification of the soils mapped.

The data presented in this paper, although not as detailed
as desired, are used to evaluate the classification of Malayan soils
by Leamy (1966). This separate treatment is done deliberately in
_ order to ascertain the degree of correlation between field and

) laboratory data. .

Choice of Analytical Data

Prior consideration of available data has indicated that
the following criteria are most useful in differentiating Malayan
soils at this stage. These are:-

Clay content in relation to movement

'Total' iron content

'"Total' element contents

Cation exchange capacity and base saturation
Clay mineralogy.
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Clay Content

Field assessment of texture by experienced soil surveyors
is usually reasonably accurate but labor:tory determination is
necessary to confirm this as well ag features such as presence of
Bt horizons. Clay distribution in proiiles of Malayan soils belonging
to various great soil groups in the Oxisol and Ultisol Orders (Leany)
is dopicted in Figure 1. Bt horizons are distinctly to moderately
developed in the red yellow podsolics (RYP) and yellow grey podzolics
(YGP) but are not detectable in the dark red ferralsols (DRF) and
red yellow ferralsols (RYF). In the reddish brown lateritic group
(RBL), there is no evidence of a Bt horizon in Munchong but in
Jerangau and Kg. Kolam, clay illuvial horizons are weakly to
moderately developed suggesting their proximity to RYP. In the
pale yellow ferralsols ?PYF), @ Bt horizon is distinect in Harimau,
indicating that it would be better classed with the RYP.

'Total' Iron Content

Colour has a dominant place in classification as evidenced
by the nomenclature of the Great Soil Groups in the Oxisols and
Ultisole, and since it is usually related to iron content (not per
ge because the form of iron compound is also signiricant), the iron
content is considered next to clay. Morever, evidence of iron
movement besides that of clay is one of the conditions for the
RYP.

'Total' iron was estimated by extraction with 6 N HC1
after ignition. Free iron oxide determination would have been
preferable but circumstances did not permit this. However, in
view of the fact that most of the non-alluvial soils of Malaya are
highly weathered and the iron is rather well dispersed over the
soil particles, the 'total' iron content would probably comprise
a preponderant portion of free iron oxides.

'Total' iron oxide (Fep03) contents in Oxisols and
Ultisols are shown in Figure 2. Values of ferruginous tropical
soils (FTS) are not given but in view of the dominance of laterite
or iron concretions in these soils, they can be safely assumed to
have the highest contents of total iron oxides. The descending
order of total iron contents in Malayan soils is as follows:-

FTS > DRF > RYF > RBL>> RYP = YGP “>PYF/LHG.

The alluvial soils contain 2.5 - 5.0% Fep03 and would fall
with the RYP in this iron sequence.

It can be seen that total iron oxide content is a good
general differentia of Malayan soils. The iron enrichment in the
Bt horizons of Rengam and Serdang is clearly shown and the data
also confirm the earlier opinion that Harimau should be in the RYP.
In addition, iron enrichment in the B horizon of Jerangau (RBL) is
also prominent, again indicating its close relationship with the
RYP. The iron distribution in the Kg. Kolam and Jempol suggests
that their grouping in the RBL needs review and further confirmatory

data.
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'Total! Elements

These are¢ extracted in the same manner as for iron and
the resultes for P, Ca, Mg, K and Cr are given in Table 1.

The phosphorus values can differentiate the DRF', RYF and
alluvial soils but not easily the other soil groups. Calcium and
magnesium contents are less effective as criteria for differentiation
only the alluvial soils are clearly distingusihed. The rather low
calcium and magnesium contents in the Kuantan are striking and
indicate the senility of this soil. On the other hand the relatively
higher calcium, magnesium as well as potassium contents in the
Jempol show that it is probably younger than the other soils in
the HBL group. Potassium figures are a more useful guide - Allu./
RYP-YGP/YGP > RBL (except Jempol) >RYF/LHG> DRF/PYF/RYP. Thore is
also reasonable differentiation within the Allu. and YGP groups.

The Cr results are included in order to demonstrate
that it has good prospects of being o very useful differentia.

TABLE )
.
'TOTAL' ELEMERT CONTENTS IN MODAL SOIL PROFILES
P C
Gu : ‘q K Cf ’
soil Series Pepem, n. e, / 100 g.
Group (a) ) | (a) (b) 1 (a) (b) (a) § (b) | Pepom.
ORF Kuantan 535 | 53 | 3.08| 2.7 | 2.8 | 207 | 4 .46 | 420-930
RYF Segamat 0 | 200 | 3:36 | 2.60 | 5.3 [4.88 | 197 | 1ml -
Jerangau a1 | 29 | 2,72 | 2.56 | 3.80 | 3.80 | 303 | 3.01| 10-3
< Kg. Kolan 155 88 | 3.52 | 345 5.6 | 406 | 128 | o058 -
Munchong % 83 | 0.7 | 0.43 | 2.75 | 2,98 | 4.85 | 4.32| 40-210
Jempol N5 | 106 | 6.4 | 4.45 | 7.8 | 9.3 | 3.25 | 15.5 A
Holyrood 98 | 136 | 1.%6 | 420 | 1.2 | 032 | 0.2 140
e Rengan 190 | 127 | 168 | 147 | 492 | 325 | 096 | o.64| 3nm
Serdang 60 52 | 1.3 | 405 | 478 | 3.9 | 0.3 | 0.43] 5.0
RYP-Y6P|  Durian 46 % | 3.28 | 3.42 | 4.9 |6.02 |13.4 | 18,8 .
= Kulat 86 | 8 | 2.68 | 1.7 | 706 | 3.5 | &% | 6.00 | - |
Batu Anas 80 4 068 | 1,23 | 2.8 |25 |25 | 13.8 “
LHG Manik 83 | 137 | 1.00 | 0.1 | 275 | 4an | 1.82 | 166 | 1327
 Briah
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Cation Exchange Capacity and Base Saturation

Figure 3 (a) indicates generally that C.E.C. values have
limited scope as a differentia. The Allu. soil group is well
demarcated and the lowest values tend to be found in the PYF and
RYP. The remaining soil groups fall into a sub-intermediate
category although the top soils of Kuantan, Segamat and Jempol
tend to have higher values,

Base saturation values follow the general pattern given
by C.E.C. values but are slightly less distinctive. Only the
alluvial soils are well differentiated. The remainder have values
between 4-11 in the sBub-s0il horizons and intra-variation rules
out any meaningful segregution,

Clgx Minaralogx

Very limited data on clay minerals are available but from
the foregoing, it can be foreseen that in most of the soils, kaolin
would be the dominant mineral in the olay fraction. Some approximate
semi-quantitative results are given in Table 2.

Table 2
Clay Minerals in some Malayan Soils
Kaolin Mica | HMontmarillonits| Vermiculite

% % 2 e
Kuantan =50 n.d. n.d. n.d.
Munchong >50 N.d. n.d. n.d.
Jerangau > 50 n.d. n.d. 5
Re agam -~ 50 5 5=10 5=10
Serd&ng > 50 n.d- s do 1.1"‘25
Holyrood = 50 5 n.d. 5
Durian 26-50 26-50 n.d. 5
Manik > 50 5 n.d. n.d.
Selangor 11-25 11-25 > 50 n.d.

(n.d. = not detected)

The Selangor (Allu.) and Durian (RYP-YGP) are well segregated
and explain their higher potassium contents soluble in hydrochloric
acid and C.E.C. of the former. Purther date is required to ascertain
whether the YOP soils have similar clay suites as the Durian. The
preponderance of kaolin in the other 80ils points to their advanced
stage of weathering, irrespective of parent material. Goethite and
haematite are only barely detectable even in the DRF and indicates
that iron oxides are amorphous. Gibbsite too is mostly absent.

In view of the highly leached condition of Halayen soils, clay mineral
analysis is unlikely to be effective at low levels of classification
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Discussion

It is implicit from the foregoing that the majority of
Malayan soils do not ls nd themselves easily to classification by
common analytical data pertaining to 'available' nutrients
pPrincipally because they have reached & very advanced stage of
pedogenesis. This means that environmental and morphological
criteria would have great weightage in classification. However,
it is shown here that the combination of analytical criteria of
pedological significance such as some of those examined can
increase the objectivity of a prior classification base _mainly
on morphological characteristics.

The laboratory criteria assessed here vary in their
efficacy of differentiation but their effects are cumulative.@f the
five differentia, 'total' iron content is the most discriminatory on
the whole. Within the Oxisol order, the great soil groups are well
segrogated by total iron content and partially by contents of
phosphorus and chromium. In the Ultisols, 'total' potassium and
clay mineralogy are quite effective differentiae. In the Entisol
Order, C.E.C., base saturation are operative and so would pH,
conductivity and soluble salts. The soil groups in the remaining
orders are readily differentiated by laboratory data.

The present laboratory data in general support the
scheme of classification outlined in Leamy's paper. The main
points arising from this analytical appreisal pertain to the
validity of certain familiecs and great soil groups in some great
80il groups and orders respectively, the distinction between
Oxisols and U4 sols, and the nomenclature for great soil groups
used by Dudal and Moorman (1964).

A major conclusion is that the Harimau (PYF), according
to its properties should go into the RYP group by define tion of the
latter. The PYF group should be dropped as the soiles do not guite
fit in with the others and Holyrood can be tentatively grouped in
the grey podzolic group. Rasau can be accommodated in the RYP. In
the RBL group, Jempol and Kg. Kolam might form an intergrade group
between RBL and RYP.

ke tjens (1965) has proposed a relaxation of the rather
stringent criteria for an oxic horizon in the Tth Approximation.
While this proposal is generally welocome, Hrantjens has completely
omitted the condition on the ratio of free sesquioXides to 1:1
minerals to be 1:8 or less in the clay. This condition, in my
opinion, is an important criterion and should be preserved although
the ratio may be slightly modified if it ig found to debar soils
with all the other characteristics of Oxisols.

The nomenclature of Dudal and Moorman and adopted by
FAO certainly need revision. Terms like 'lateritio' which has
common connotation, should be avoided if hardened, iron-rich
materials are not present. Similarly, pale yellow ferralsols are
self-contradictory because they do not actually possess the amount
of iron oxides which the name implies. This rather loose usage of
terminology leads to much confusion. Why name it a History Club
when it is meant for bridge players? In the light of these, the
nomenclature of the Tth Approximation offers an objective way out.
Undoubtedly, petraplox conveys deeper meaning than Ferruginous
tropical soils.

In conclusion, it can be stated that laboratory data can
play a contributory role in the classification of Malayan and other
tropical soils. The need for more data including those on physical
properties is warranted slthough existing data have yielded a
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AwWcly)= 2% — 0. 01Fa + 0 ooMR b
176 P. J. SALTER AND ]. B. WILLIAMS
where y = AWC (in./ft), a = per cent coarse sand (2:0—0-2 mm) and
b = per cent fine sand (0:2—0-02 mm) i
100

—

-
A
: v, se san
/ i
v ndy lh )
Vi AN ET AV
0 s dy loa — 100
/\ \ hY A - b 2
100 90 80O 70 60 50 40 30 20 10 0

Fine sand O'2mm-0:02mm (per cent)

F1c. 1, Modified triangular co-ordinate diagram. The estimated values of AWC
are superimposed as contours (broken lines) at intervals of o-5 in./ft. depth.

For textural classes based on size grades used by the Soil Survey. From
the average particle-size composition for each textural class (U.S.D.A,,
1951) the mean AWC per class (Table 1) was calculated using the fol-
lowing equation:

y = 1-86—0-011a+-0-0184d, (2)

where y = AWC (in./ft), a = per cent coarse sand (2'0—0-2 mm),
and d = per cent silt (0-05 —0-002 mm).

Comparisons of estimated and measured values of AWC for 39 soils

V! The AWC of 2 profiles of each of the original 27 soils (for textural

. classes and series see Salter and Williams, 1965) and of 2 profiles each
of a further 12 soils (i.e. a total of ?8 proﬁ?css were estimated by the
above methods and compared with the measured values. The latter 12
soils were not representative of all textural classes; they were all silt
loams, very fine sandy loams, or clay loams and in general were highly
retentive of available-water.
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S.E. JOHORE (Tg. PENGERANG) - A.P.I. LEGEND (LANDTYPES)

Terrain AE B and C. Undulatins terrain

Terrain A.

Undulating, with rounded conical hill forms; regular (rectangular or
sub-rectangular) drainage pattern, probably joint-controlled, although

valleys tend to be crescentic in plan view. Granite bedrock,

o |
Terrain B,

Undulating terrain without the characteristic regularity of terrain A:
i.e. conical hill forms not clearly expressed, drainage not rectangular

(dendritic or sub-dendritic). Sedimentary or metamorphosed bedrock.
Terrain C.

Undulating terrain that cannot be differentiated into types A

(granitic) or B (sedimentary) without field checks.

Sub-divisions of terrains A, B and C

Al (Bl and C1)

Moderately elevated (peaks higher than about 200 feet), rather
steep. Al(H) or Al(X) used for steep isolated hills with an elevation of
greater than about 350 feet.

A2 (B2 and C2)

Low (peaks in the approximate range of 130 ~ 200 feet); moderately

steep.
A3 (B3 and C3)

Low or very low (below about 130 feet), gently sloping, In some

cases, difficult to distinguish from terraces (terrain T).
A4 (B4 and C4)

Broad valley areas, used principally in Al (Bl and C1) landtypes,

which include lower hills, colluvial slopes, some alluvium,

Sub-landtypes (mappable in sample areas or in cultivation),

a. (e.g. A2a) - convex/straight slopes, including peaks. Light tones
where vegetation thin, and sheet erosion probably active, Soils

likely to be shallower than in b),
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b. (e.g. A2b) - concave/straight slopes, including lower slopes and
colluvial/alluvial valleys. On cleared land, indicated by darker
tones, indicative of deeper soils and/or poorer drainage, and on
slopes, of colluvial infilling of previous drainage depressions, with
a general smoothening of slope form. Active gully erosion very
common along valley bottoms, so that the stream flows along a
notch (indicates a lowering of base level - valley incision and

headward erosion),

Terrain type H., ~ Concave Conical Hill terrain

Conical hills with straight to concave slopes, generally standing

isolated, Probably granodiorite.
Landtype Hl
High cones; peaks higher than 250 feet. Steep.

Landtype H2

Low cones, elevation about 130 - 250 feet. Moderately steep.

Lahdtype H3

Very low cones, of less than about 130 feet. elevation,

Landtype H4

Very low undulating areas (less than about 50 feet) between cones.

Slopes negligible.

Terrain t;ge R, RidEed terrain

High ridged terrain, e.g. the "Mid-Pengerang Ridge''. Sedimentary
or meta~sedimentary bedrock. Drainage generally sub-parallel to sub-

trellis, but variable,

Landtype R1

High, rugged, ridged terrain, with dense drainage pattern. Steep

(landtype R1(X) ).

Landtype R2

Ditto, but drainage pattern less dense, Less dissected.

Landtype R3

Lower elevated ridges, comparable in elevation to A2, Rather

rugged and dissected, but slopes moderate or less than moderate.
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Landtype R4

Footslope areas of ridged terrain, including broad valley areas
within R1 and R2 landtypes - these may include colluvial slopes and

colluvial and alluvial valleys, as well as some low convex areas.
Terrain type T. Alluvial terraces
Identified on topography (with help of reconnaissance soil map).

Landtype T1

High terraces, comparable to A2 in elevation. The main area of
T1 is very strongly dissected by gully erosion, this being the main

distinguishing character.

Landtype T2

Terraces of about 100 - 150 feet elevation. Smooth rounded forms,
almost plateau-like, with parallel drainage being the main distinguishing
feature in the area where it is present (may indicate tilting?). Where

this pattern is not developed, very difficult to separate from terrain A.

Landtype T3

Very low terraces, or sub-recent alluvium. Elevation from a few
feet to about 100 feet. Identified in floodplains (e.g. around Kota Tinggi)
by being slightly rdised above the floodplains, with lighter colour tones.
Such areas cannot be distinguished under forest. Higher terraces cannot

satisfactorily be distinguished from A3, except perhaps by drainage.

Terrain Type F. Freshwater alluvium (non-swampy)

Landtype F'1

Narrow flat-floored valleys (width up to about 15 mm on 25, 000

scale).

Landtype F2

Broader flat-floored valleys (in A, B, C, H or R terrain), F2(W)

if canopy or position suggests permanently swampy conditions,

Landtype F'3

Floodplains - meander belt and levees.

Landtype F4

Backswamp areas (i.e. back of levees; not permanently swampy).
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Landtype F5

Transitional to terrain type M.

Terrain type M. Mangrove swamps

No sub-~divisions at present.

Terrain type S. Sand beach and sub-recent beach.

ikely O recen
ridges and swales.—
Landfme S1

Present day beach in tidal zone.

Landtype S2

Recent beach, no longer in tidal zone, adjacent to present beach.

Light-toned except in swales,

Landtype S3

Sub-recent beach, either adjacent to S2 (in which case the boundary
is a transitional m) or separated from it by areas of terrain type W.
In the latter case, recognised by crescentic form roughly parallel to the
present coastline, and by different canopy from adjacent swamps (or
light tones if cleared). S3 may be separated from the present coast by

several miles of swamp. |

Terrain tg W TP rianent Bathm
Landtypes not readily distinguishable where the forest is secondary.

Landtype W1

Mod. coarse textured, uneven canopy.

Landtype W2

Mod, fine textured, dark toned, rather uniform, lower canopy.

Landtype W3

Fine, light grey, uniform, low canopy.

Terrain type X. Steep land. Sometimes as a suffix e.g. (A1(X)

Terrain type Z. Disturbed land. e.g. mining, tailings, etc.

Sometimes as a suffix e.g. (Z).
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23rd September,

SOILS CORRELAT 10K JOHORE
19th ~ 23rd. October, 1970

The Soils Corrolation Tour for 1970 is to the State of Johore, The main
purpose is to acquaint Soil Surveyors and other Soil Scientists with as many of the
soils mapped in this country, In previous soils correlation tours, profile descriptions
and analysis results are given of each o: the pits/sites. But se have found that this
had not brought forward much discussions at the pits/sitos. In view of this we prupose
to adopt a slightly different approach. Profile descriptions and analysis results of
most of the pits/sites will be given out to participants. However, the nature of the
parent material/rock and the nane of the soil series i1l not be included. Participants
should endeavour to identify the soils from the norphological characteristics and the
analysis results.

Attached to the profile descriptions and analysis results are blank forns
(2 to each pit/site). Ue seek the co-operation of all participants to fill one form
for each pit/site examination, and to hand this to the organisers, The cther form
is for your own use. The comuents will be compiled, edited and eventually added to
the text for a formal publication by the Soil Science Diviston. The names however
will not be included.

o{m;{x’w;w
Lit/spd. ( LAY 9€I Ml )
Ag. Senior Soil Scientist.
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23rd September, 70,

SOILS CORRELAT 0K JOHORE
19th =~ 23rd. October, 1970

The Soils Correlation Tour for 1970 is to the State of Johore, The main
purpose is to acquaint Soil Surveyors and other Soil Scientists with as many of the
soils mapped in this country. In previous soils correlation tours, profile descriptions
and analysis results are given of each o the pits/sites. But me have found that this
had not braught forward much discussions at the pits/sites. In view of this W8 prupose
to adopt a slightly different approach, Profile descriptions and analysis results of
most of the pits/sites will be given out to participants. However, the nature of the
parent material/rock and the name of the soil series will not be included. Participants
should endeavour to identify the suils from the morpielogical characteristics and the
analysis results,

Attached to the profile descriptions and analysis results are blank forns
(2 to each pit/site), Ue seck the co-operation of all participants to fill one form
for each pit/site exauination, and to hand this to the organisers. The other form
is for your own use, The comments %111 be compiled, edited and eventually added to
the text for a formal publication by the Soil Science Division. The nanes howaver
will not be included,

;_:\{.; <] 4-‘.1: \.?m.w-
Liti/spd. ( LAY GEI mIN )
Ag. Senior Soil Scientist.
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IEA WEI MIN
Departmert of Agrioulturs
West Malaysia

L INTROLUCTTON

ihe systemstic reconnaissance poil survey of West Malaysia
initiated in the early nineteen-fifties was cempleted by the end of the
year 1967, Durirg the progress of the survey, attenpis were mede o
produce soil maps of the country (1, 2, %) but because of the incomplete
coverege, inferences were made using the aid of topographical and
geological mars n the arsas nnt surveyed at that time. The 1968
ecennainsance Deil Map of West ialaysia [4) represents the completed
survey., During the same period attempts were alsc made to claesify the
poils (1, 5, 6, 7, 8, 9) with earlier attenps dating back te the early
years of this eertury (10, 11, 1g, 1%, 14, 15, 18, 17, 18, 19, 8, o1),

This ic an attempt te group the wart array of golils toat have
besu mapped fto-date, at goil series level, into Great Soil Groups
cammonly in ups in this part of the world ‘1, 6, 22, ©3, 94, 25 26},
The Great Dol Groups are esoentially those of Baldwin ef al (27),
revised by Thorp & Dmith (26). Ho attempt has heen made te follcw the
Lew rawes recommended in the Werld Soil Fesources Report Ne, 33 (20)
86 that s gerersl uriformity can ®e mairtained,

This paper is based on the work sarried out by the Depariment
of bgrienlturs, snd information has been drawn freely from putblished
and unpublisted reparts and papers (dSEENNERM ). 4ls raver alue
represents the finel phase ef the ambitious preject of sompleting the
first ever stock-teking of the soil resources ef the zourtry. Infor-
ratisn tous gathered Las been put Yo very good use in accelerating the
rate of develepment of sgriculture in West Malaysia, with rapid expansion
ir the acresges of forest lands being nleared for agrislture Ty the
Fecerel land Dewmlenmert Authority, other State agencfes and privete
developera,

24 GENERAL ENVIRON. ENT

West Malaysiam econsigts of the southern exbension of the
perinsula from Thailand and sovere an aree of approximstely 50,840 square
miles (1%1,067€ syuare kilemeters), The area lies betwsen tihe latitudes
1 15' and 6® 45' N, and longitudes 1Q0® 5' and 104° pA' &,

2.0 Glimate

The snnuel mean Semuerstures in the lowlancds (below 500 feet
above sea lovel) is + 3% F of 80° F,, with antual mean humidity at A&o
and varying between &k and 70p By day and risin: above 9Le by night
(%0), The mean annual rainfall renges from below 70 inches te well
cver 1€0 inches (51, 22) aFisure 1), "Dry gpella" are only experienced
in the northeast and nortiwest, with the rest of the country having a
fairly evenly diatributed reinfall, The dominant influerce of the
slimate on tue soils formed in the courtry is the intense weatuering
and leazhing, with the majority of scils having low caticn exchanpe
capacities, exnhangesble rations and base faturation peresntages.

“-w u‘z2
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2.2 Ihysiograpt

Ihe map uniis are grouped accordin: te their general rhysiegraphis
positionss This is a converient way to display the map units and hes ne
great significance in soil slassificatien., The general rhysiograrhic
units are indicated in Figure £ and irslude the following i

2e21

ineluded here are the coastal and riverine Tloodplaine tegether
with the ascociated low terraces (33), The velief is flat to gently
undulating, The large noastal flats on the west coast are mainls of
marine origir with ~leyey deposits, or mixed riverire and marine depesits;
wiile the comstal plains on theeust coast are mainly beacn sands or sandy
riverire depssite, including raised beash strands. The former lagoens
of the cosstal plairs are now filled with organic debris, The general
elevations of the eoastal plaine is seldom above 35 feet above sea level,
while the low terracen geldom exceed 0 fant a.s.l.

Tue fleedpisins sre prominert enly alonc the large rivers and
the elevation rices with rearness te the sourze of the rivers. The low
terraces on gertly urdlating surfanes are fluviatile in orizin and eccur
aiong the fringes of the floodplains,

“e?7 intermediste and nigher terraces

Two gerles of terranes ars found abutting ontn the coastal and
riverine floudplaivg, gererally at the ¢0 - 150 feet contéurs and the
100 - 250 feet conteurs curranpording to tihe intermediate and nigr level
terraces (%2). 'The Pirst series of terraces are on santly unculating
surfaces end are mildly dissented, The deposits are fluviatils in
crigin and sendy ferxtored, and slder (subrecent)thar the resent aliuvial
deposite. The seeund neries nf terraces {kigher) consist cf slayey
depocihs o puntly urdulsting +o relling surfaces whish are mére severely
eroded, The Ligher terrenas are of Lawer Pleistosens gge \54), although
no @ofinite ape Las heer acsigred to the intermediate terraces,

2e2% ins o Jley hilly land *

Tie urit corsists of lew, well rounded hills at lower elevaticns,
gererally hetueer. 150 o 508 font Betlels, elthcugh isolated low nille
may rice suerply from the eomstal plains, These low hills seldom form
prominent rerges. Lveruce eomplex slopes are between 8 t 50 degrees,
with the mere rugred terrain being located towards tie hill snd mourtain
rernzes further inland,

g:!
[

Peld Z1lls ard mourtains

luege cover a very wide range in terrain typres, from the verticelly
giced limestore Lills %0 mountsninous renges rinning in echelons down the

lergth ¢f the cerntrsl portion of the peninsuls, T eir one unifying
characteristic 1s that their slopen are generally sbove 20 degrees,

The parent materials of the scils ean be divided inte twe
mein groups. The alluvium eonsicts of materials that has been trans-
perted anc deposited elsewhere, and the residium (to ether with
celluviun) censists of the weathered mantle overlyin: the gevlogical

010/5
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formations. OSubdivisions are as followsi-—
2.31 Regidium from hasie and intermc Jiate jgneoug rocks

The perent materials from these rocks are limited to the
rolling to low hilly land anc isolated hills, Te rocks include
basalt, dolorite (and/or gabbro), ancdesite etc. The materials
derivec from these rocks are meinly clayey with very little silt
and sand.

2,32 Resgidium from acic to intermediate icneoug rocks

This group of parent materials is the most widespread, being
located on the mountainous ranges to the low hilly and rolling land.,
The rocks include granites, granodiorites, quartz cdiorites, rhyolites,
rhyo-dacites and gneiss. The resulting meterials from these rocks
vary from the coarse sandy clays of the granites and granodiorites,
to the clays anc silty claye of the aci’ volcanic rocke, The resultant
texture depencs on the gize and amounts of quertz in the original rocks.

2.53 Residium from arenaceous sedimonts

The material is sandy and is derived from sandstonss, conglo-
merates anc quartzites., lhe quartzites and conglomerates form pro-
minent ridges with steep sides, while the sandstones are found not
only on gimilar ridges but also on rolling landform.

ents or mixed

R«54 Regidium from argillaceous sedj

The rocks giving rise to thie group of parent materials include
shales or shaleg mixed with sandgtones, siltstones and mudstones to the
weakly or mildly metamorphosed shales anc sediments (inclucine phyllites).
The textures range from heavy clays to sandy clay loams and are located
mainly on low hilly land, although the hishest mountain in W «t Malaysia
(Gunong Tahan, 7,186 #8 ) cohuiats of iehalee and mndstonses

2.35 Residium from metamorphic rocks

The parent materials are derived from quartz-mica schists to
hornfels and more basic schists, and the texture depends on the
composition and groininessof the original rocks, with the more basic
schisgts giving riss to more clayey parent materials. The terrain
ranges from low hills throuzh steep-sided foothill ranges to the mountain
ranges.

2.%36 Regidium from calcareous gediments

These are derived from residium anc¢ colluvium from the
nunerous limestone hille, and are of very limited occurrence. They
are founc only in the vicinity of the base of limestone hills; the
numerous but rather narrow valleys in between the limestone hills,
may ‘be filled with colluvium and alluvium, with limestone boulders
outeropping ahove thegenorally flat surfaces.

2,37 Older alliydun

The older alluvium is limited to the areas immediately adjacent
to the low hills nesr the :0astal areas in the south of the peninsula ; the
northeast and c¢ectain inlerd areas, but is generally between the 100 to
250 feet contours (34), although some are located at higher elevations

o) d
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inland (33), The texture varies widely, ranging from sandy loam te
coarse sandy (and/er gravelly and even bauldery) olay. The majsrity
of the older alluvium are in the wicinity of granitic masses although
sedimentary preverance cannnt be ruled out.

2.%8 cSubrecent alluxvium

The subrecent alluvium is limited in distribution to areas
ebutting onto the coastal and floodplains. The surfaces are gently
undulating and enly weakly cdissected, and the materials are essentially
sandy althcugh the provenance is uncertain,

2+39 Recent alluyiun

These sediments are limited to the coastal and fluvial flond-
plains, anc the surfaces of these deposits vary from gently undulating
to flat or even derressionsl. The riverire and marire alluvia
dominate these surfaces with lacustrine depcsits being of limited
sceurrerce, Tthe fresh water alluvium varies greatly in texiure, being
sandy on the lesvees of the rivers and more clayey in the backwater
lagoons, especially if it accurs or the larger flsodplains. It is
even more mixed in smaller floodplains, Tre marine and brackish water
clays are limited tn the =oastal strip, while the beach sands are
generally more commen in the eas® ccast. The marine clays which are
predominant on the west coast are dominated by mentmerillonite (8).

2.4 : -.--' fi 1

Mere tran two-thirds o>f the country is still covered ty one
of the rishest flora in the world. This vast acreage has been
diminishing rapidly during the last decade beczause of rapid agricultural
development. Wyatt-Smith (%€) has divided tke forest into 3 majcr
groups namely i-

I - lowiand (dryland) vegetatien
ITI ~ Hill and mountain vegetaticn
ITY -  Swamp and lew-lying 7e -etation.

The lowiend vegetation is dominated by Lipterocarp and Shcrea
species but includes a multitude of species and is limited to elevations
below 1000 feet. Above this elevation is the hill and meuntain
vegelatiorn on the central forest ranges. The vesetation consists of
hill, upper Dipterocarp and montane oak going up to 5000 feet, with
mountane ericacecus forests above the level. The swamp and low-lying
veretation is dominated byi-

i) marine alluvial (mangrove) swamp forests on
the muddy shores, lagcens and estuaries
of tidal rivers

ii) fresh-water alluvial swamp forests on semi-
poermarent tc tempcrarily submerged nn-
acid fresh water

iii) peat swamp forest evolved in permanently water—
logged and anaerebic conditiens, with limited
gpecies

iv) riparian forests as strips aleng the estuaries,
rivers and streams throughout the ceuntry,

Oll/'t.i
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Only bread relationships have been drawn between soile and
vegetation types. This is cue mainly to the lack of correlatien studies
on soils and forest types.

Of the one-third of the ccuntry which is cultivated, tae
Present Land Tse Survey of the country ty interpretation af the
complete set of aerial photographs taken in 196€, will bring eut
the location anc acreages c¢f different crops grown ir West Malaysia
(37, 28, %9, 40, 41), Emphasis has always been en padi cultivatien
in the lowlying areas, with rubber and »il palm dominating the dryland
crops on the upland areas. This pattern is slewly changinz with
emphasis bein: shifted to diversification of crops to broaden the
ecenomiz base of the country, This is possible throuch related studies
on goils and crop performance.

01

t

o
-
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The soils in West Malaysia have been identified and mapped at
the series level in reconnaissance surveys. The main mapping units
in these surveys are assoclations of series, convenient landform units
and other groupinzs, Phases and variants (colour) have als» been
established., The soils here are grouped at the level of the Great
boil Groups. Brief descriptions of the groups are given and the diag-
nostic characteristics cutlined, OSeparaticn inte groups is based
mairly on physical features of the soils, while the chemical properties
are so close that separation is not very effective (28). This emphasizes
the intense weathering and leaching processes in the hot, humid environ-
mer.t of this sountry in which the dominant clay in the seils (apart
from the young marine ~laye) is kaelinita (8§).

2.1 Reposn

Regosols are formed on beach and dune sands, along nr near the
coastline, usually in elongated ridges. There is very little or ne !
profile cevelopment apart from the humiferous surface layer resting
immediately on the yellowish or brewnish sands. The textures vary from
fine sand to cearse sand, On the older beach ridges, a weakly developed |
eluvial hcrizon is evident beneath the. humifercus surface layer. This '
formes the first stare in the developmert of the sand podzols which are
gso prominent on the older raised beaches along the east ccast., Regosils
may also be feund on sandy subrecent depcsits., These are loamy sand cr
sands with no horizon differentiation.

5.2 lluyi il

Alluvial soils are developed on recent alluvium deposited by
rivers in flat to undulatin: fleodplains and associated low terraces,
These soils do not show prominent profile development apart from the
humiferous surface layer, Only well drained and imperfectly drained
gnils on the alluvial deposits are included here.

These soils on recent riverine sediments vary in texture
in relation to distance from the river bank, being sandy on levees of |
lerger rivers and clayey in backwater basins. The soile on levees
are well drained showing yellowish or brownish colours with mottling
only at moderate depths, Those in the basins are generally imperfectly
drainec with prominent mottling, tut ne gley layer is found within
20 inches (50 em) from the surface., Soils en the associated low terraces,
especially in the east coast, show a similar sequence as abeve, the

O N o
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better draired members being sited on sligntly higher levels, the
imperfectly drained members on the lower slopes anc the gleyed
members in depressions.

et al oils

The gley scils are gleyed tc varying depgrees because of the
presgence of a hich watertable or a pershed watertabtle. Due to re-
duce¢ conditions, peaty accumulations overlyirg the mineral layers
may be as much as 1C inches thick.

Gley scils are developed in low=-lying areas on recent alluvium
of bottom lands and basins, marire sediments (mainly clays) and sub-
recent alluvium. The domirant feature is the presence of the gley
norizen indicated by moist colcurs of low chromas, prominent mottling
along rcot chanrels or strustural faces; or blulsh' or greyish colours
which may change on exposure te air. They gley soils are poorly to
very pooerly drained for most part cf the year. Those on recent allu-
vium are weakly slructured or massive in the subsoils.

Gley soils ~n the marire alluvium under tical influence are
saline, showing a humiferous surface layer resting on the gleyed clay.
Intermixed with these "Saline Gley “eils" are areas of gley soils with
high acidity (below pH %.5) or containing sufficient sulmhide compounds
(or elemental sulphur) tc cause acidification of the soils on oxidation
to pH (H20) less than 4 within auger depth. These acid sulpkate scils
are aleo in large areas in depressiong of the coastal plains, in
locations which have allcwed the accumulations of the required amourts
of sulphides,

Drained soils on marine clays show a prominently mottled sub-
surface layer with well develeped fine. structures, The underlying 3
herizen is gleyed with mottles aleng structural faces. The B horizon
is usually strongly dsveloped coarse blocky, and overlies the completely
reduced massive, sticky parent alay., The less azid members of the gley
soils ot marine clays are the most fertile soils in the country, with
the clay fractien dominited by mortmorillonite. Second generation
rubber are stiil producing very well with minimal fertilizer applications.
0il palm is producing well nver 12 tens of fresh fruit bunch a year.
The a:id members are the aczid sulphate seils, These problem soils
require special techniques in amclioration te bring them intr agri-
cultural production. The best use to which these soils can be put
have heen found to be wet padi with adequate lime and water contrel
(fresh water) .

Gley soils or the subrecent alluvium are peorly drained with
weakly develeped te massive (and compacted) subsril horizons. Uolours
arc grey or light yellowish brown, and textures vary frem sancdy leam
to clay.

Separation inte humic Gley and Low Humic Gley soils is possible.
dumic gley soils have a dark coloured tep layer with organic conternt
of more than 1,50, and moderate base saturations. This would limit
the Humic Gley snils e thoee en the marine clays along the west coast
and ir valley hottems of limestone areas, The Lew Rumic Gley scils are
or. the recent alluvium (fresh water and marine) and subrecent alluvium,
Texture varies but is generally sandy lcam, lcam, clay or silty clay.
The cclours are generally grey er lizht yellewish brown, with mettling
limited te the rnot channels or ped surfaces. The majority of the
gsoils cultivated with wet padi in flat t» lew-lying areas are lew humic
gley soils.
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These s0ils are characterized by a bleached Ade* horizen
overlying a humis and/er iron B at depths varying from 2C inches
%o 50 inches from the surface. The best develcped podzols are on
the old raised beaches slong the east ccast. These are sandy, and
the spcdic B varies from a weakly, darkly stained layer toc a com-
pacted * well cemented layer.

Fodzcls are also found on granitic materials above 5CC@ feet
as8.1e i.e, in meuntainous areas. These have a thick layer of mor
overlying & distirct, hlesched Ae and rests or a darkly stained spodic
B, Beneath in the mottled lsyer.

This group is widely distributed, occurring on undulating
to steep terrain, These soils are formed on a wide range of parent
materisls ircludirg acid igneeus rocks, sandstones, shales ard older
alluvium, Tke Red Yellow Pndzolic soils show distinet horizen
differentiation. The eluvial A/illuvial B relationship is more
distinet in the heavier textured members than in the lighter textured
ones, OColnurs range from yellcwish brown to reddish yellow o
yeliowish red, depending on ihke parent rocks, Structures in the B
horizons vary from weak subangular btlocky to strong subangular blecky,
anc the desree of development of the structure is directly related
t0 the increase in slay ccntent. (onsistence is friable in the lighter
texturad members and firm in the heavier textured members. Laterized
fragments of parent rcck may ococur as a distirct bard in the B horizon
ar overlying the variecated € (plinthite).

3.6 Yellcw Grey Podgzolis soils

This group is formed mainly »n shales, riltstores cr inter-
bedded shale and sandstones, althouch members have been found on rhynlites
acid grapites and subrecent alluvium. Crleurs are generally pale yellow
to grey. Herirzon differertiation is more distinct in the clayey
members ard less so in the sandier members. The he/Bt yelationship is
not very distinct. The, heavy meubers may not have a very distint
textural B ard more nften than not the B is indicated vy darker,
gtrorger or redder colours, with moderate t» strong clayskins.

Structures are moderate te strong blcocky or even prismatiz. Con-
sistence is firm to very firm (and compacted) in the subseils,

3,7  Beddi Brewn L

These goils are furmed on residial materials from inter-
mediate ipgrecus rocks, shales or schists. The profile is characterized
bty a weak ke/Bt horizen sequence, with weak tc moderate clayskins.

The colours are strong browr to yellowish red or reddish browrn.
Textures are clay loam to clay; the consistence is friable in the
upper portions of the profile and firm at depth.

Tre soils on intermediate igreous rocks have mederate te
strong, medium o fine subangular elocky structures.

¥Yorizen designation as in 'Seil Survey Manual for
Malayan Concitisrs ' by M.L. Teamy & W.I'. Panten
1968,
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The aggregates are stable and in the carker coloured members resemble
the stable apggregates of the Latosols. However, with the distinct

Bt horizon (8) these soils are put into the group. The soils derived
from shales have less well developed and coarser structures, and the
aggregates are less stable, Some of the paler coloured soils derived
from shales can be grouped with the Red Yellow Pocdzolic soile.

5.8 Beddish Brown Latosols

These soils are foried on the deeply weathered basalt over
rolling to hilly terrain. The profile is cdeep and uniform, showing
very little horizon differentiation. Colours are reddish brown to
dark brown. The texture is generally heavy clay, but because of the
gtrong granular and strong mecium anc fine gubanpgular blocky structures,
and friasble to very friable consistence, the field texture tends to be
loamy. The aggrecates are very stable. Pores are abundant. The
upper portions of the profile tend to dry out in the cdrier months.
Laterite may be present but generally below 5 feet from the surface
an¢ are bouldery, The clay is dominated by kaolinite.

3,9 Red Yel 080

Like the Heddish Brown Latosols, these soils are deep and
friable, showing very little horizon differentiation. Colours are
generally yellowish red to dark red, although some members may be
only strong brown, Textures are clays or heavy clays, and although
the top layers may contain less clay than the uncerlying horizons,
no horizon can be designated as a textural B (Bt). Structures are
moderate to strong granular, and medium and fine, subangular blocky.
Laterite nodules may form a band at depths below 5 feet from the
surface, These soils are formed on andesites and mafic schists,
over rolling to hilly terrain. Included in this group are the yellowish
brown, friable sandy loams to sandy clay loems with weak horizon
differentiation developed on subrecent alluvium.

3,10 Laterites

These soils are cdominated by the presence of iron-rich
concretions and/or nodules and frogments within 20 inches from the
surface. The laterite may be massive especially on the upper slopes.
The concretions can occur as a distinct ban¢ or spreac throurhout the
profile. As a band it is senerally morc¢ than 20 inches thick. The |
laterite soils are formed on shales, phyllites and schists on undulat-
ing to hilly terrain.

The thin topsoil is friable, brown to rreyish brown loam
or clay loam, with strons fine structures. The laterite-free sub-
surface horizon is usually a strong brown to reddish brown clay loam
to clay, with moderate medium subsnsular blocky structures and
friable consistence. The laterite concretions constitute more thin 50%
in weizht., It is generally noticed that concretions and nodules
occurring in the upper parts of the profile are well rounded and
smaller in size compered to those occurring lower down in the profile
which are larger and more anguluor, The variegated clay is beneath
the laterite horizon,

3.11 Lithosolg

Very little detailed studies have been made of the soils in
this group, because of the low agricultursl potential, Lithosols are
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generally found on steep to very steep slopes on a very wide range
of parent materials, They are usually associated closely with more
mature profiles on similar parent materials.

The thin humiferous top layer overlies a very weak or
incipient B horizon, which is generally very stony. The C horizon
and/or rock is reached within 10 inches from the surface.

The lithosols occur in close associations with the Red Yollow
Podzolic soils, Yellow Yrey Podzolic goils, Red Yellow Latosols.
Lithosols formed on shales and sandstones generally rest on the parent
rocks. Those formed on granites and associated rocks have very
deeply weathered C horizons even on very steep slopes, Often 'core
boulders' are found 'hanging' in the C horizens., DBoulders are sometimes
founc on the surface of these: soils.

The colour range is very wice, cdepencing on the parent
rock. Onacid igneous rocks and sandstones, the colour ranges from
yellow, yellowish brown to yellowish red. Un shales the colour
range is even wider; being pale yellow on iron-poor shales; yellow
to strong brown on recder sholes and yellowish red to dark red on
ferruginous shales; and grey to dark grey on carbonaceous shales.
Texture depends on the parent rocks and ranges from sandy loam to clay.

3,12 Orgonic goils

The orrenic soils include prats and mucks developed from
the organic debrie in tie low-lying lagoons of the coastal repions.
These are moinly woody or forest peats of the wet tropics. Most
of the peit are more than 10 fezt deep. The peat and mucks are
generally very acid and pose special problems to management because
of the paucity or non-availability of both major and minor plant
nutrients. Once these shortages are corrected the peats and mucks
are very good media for shallow rooting crops.

Highland pect has been located in the Cameron Highlands at
elevotions of above 5,000 feet. These are fibrous peats formed on
the debris around the roo%ts of the trees in the montane ericaceous
{forests.

3,13 Other soils

In addition to the Great Soil Groups outlined above, other
goile have also been identified, These are, however, of very
limited occurrence and cannot be represented in this map. Among
the more important eoil groups are -

- 3,181 Browm Forest goils

Thoge are juvenile sgoils formed on residual materials from
basic anc¢ ultrabagic igneous rocks or calcareous sediments, over
hilly to steep terrain. The humiferous top layer overlies the
incipient B which has higher clay contents than the underlying C
horizon., Colours are either brown or yellowish brown, The A
horizon has strong sranular structures, but the (B) horizon hae
weak subengulsor blocky structures. The pH is generally just above 5,
and the base saturation is medium.
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3.132 Red Brown Laorths

These soils are formed on residual accumulations of materisls
forrmed as a result of weatherinp of limestones. Hence they are limited
to the base of the limestone hills, The reé to dark red, friable clay
is deep and the moderate fine and medium suboncular bloeky structures
in the textural B may sometimes contain black soft concretions which
may be manganese. The terrain is generslly uncdulating, but may also
be steep,

4, DESCLIPTION COF THYL #uP UNITS

The main mopping units in the reconnaissance soil survey are
agsociations of series and convenient landform units. In these
associations the member series may belong+y/different Great Soil
Croups, and although pro:ress was rapi@ the resultant maps have
presented some difficulty in the selection of map unite in the
Generalized Soil Map., Of necessity, the map units are essentially
associations of Great Soil Groups. The name of the unit is taken
from the dominant soil group, and the ogsociated soil groups are
indicated in the text. in unite with the name of two soil groups,
the soil pattern is often complex and irrecular. When joined by the
conjunction 'and' the soil groups are of about equal importance in
characterizing the units, otherwise the second name refers to the less
dominant soil group. Wheie necessary additional soil groups associated
with these compound units are again indicated in the text.

4,1 So ; ] ai d low t
U; : Recoso and Podzols o a

This unit occurs as a narrow strip of varyin; width along
the whole len-th of the east coast of the country, with smoller strips
along the west coast., The topography is gently undulating. The
Regosols are found on the fore beach (yellowish or brownish) or on
raised beach ridges (grey to white with the spocic horizon well below
5 feet depth). Podzols are mainly on raised beaches occurrine
behind the fore beach. The nicro-relief consists of low ridges and
swales. The Podzols are best developed on the ridges while the
depressions are occupied by Groundwater Podzols. Included here are
the sands stained with organic matter occurring in depressions with
high watertable.

This unit covers the riverine floodplains of the large
rivers inland, the coastal plains of the east coast and the coastal
plains with mixed or riverine alluvium on the wegt coast.

The general relief is flat to gently undulating, but micro-
relief features has important influence on the soils formed.

In the river valleys, the higher levees are better drained
while the lower basins away from the river banks are less well drained.
In the upper reaches of the rivers, the basins generally have high
watertable., Alluvial soils are found on the levees and better drained
sites while (ley soils are located in depressions and smaller river
valleys, especially when these valleys are intermittently or permanently

waterlogged swamps.
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In the riveriae coastal plains, bvae prasent day rivers are
still depositing matarials during floods. The relief is generally
gently undulatinz, Alluvial soils ars again foun’ on better dro..ned
sites, while th2 slight depressions are occupied by Gley soils
(usually Low Humic Gley soils).

Unit 3i _ Gley soils with Alluvial soils on recent marine &
riverine alluvium, and subreceat alluvium

This unit oceurs extensively on the coustal plains on the
west coast and to a lesser extent in the estuaries and brackish water
regions of the larzer rivers in the east coast. The relief is
generally flat with only slight depressions,

In the better drained sites ol the coastal plains, Alluvial
goils are dominant, but the zreater portions of these plains consist
of Gley soils. Gley soils on the warine alluvium are heavy textured,
grey brown or dark grey with mottlinz alonz root chaanels aad struc-
tural faces; while the Gley soils on the riverine alluvium are
yellowish or grey, lishter textured and lsss prominently motiled.

On the subrecent alluvium, the Gley soils are generally
light yellow or lizat grey, with low organic watter, coarse structured
or massive subsoils. These are essentially Low Humic Gley soils.

Unit Ba: Gley soils on marine clays (Saline Gley soils and

Acid Sulphate soils)

Alonz the seaward edgze of the coastal plains of the west
coast, and the estuaries of the tidal rivers of both tae east and west
coasts where the vezetation is mangrove swamps, tae Gley goils are
saline. Intermixed with these 'Saline Gley soils' are Gley soils con-
taining sufficient sulphides to cause acidification of these soils on
oxidation to pH less than 4, Thess are poteatial acid sulphate soils
to distinguish them from those Acid Sulphate soils in which the air-
dried samples have pH (H20) or less than 3.5. These Acid Sulphate
soils occur in depressions of tae coastal plains, in large areas on
the west coast and in smaller areas on the east coast.

Unit 4: Orzenic soils and Gley goils

This unit occurs as large areas on the coastal plains, generally
occupying the basins on the landward edge. These are swvampy depressions
situated in most cases just above the sea level. The peats are usually
thicker in the centre, becominz shallower towards the edges, with mucks
and organic clays at the fringes. This unit can also be fouand in inland
waterlogzed river basins, in association with the Gley soils.

4.2 Soils of the intermediate and hizh terraces

Unit 5: Red Yellow Latosols and Regosols on subrecent alluvium

This unit consists of soils formed on the subrecent alluvial
terraces with weakly dissected surfaces, !"e parent matericl range
from loamy sand to sandy clay loam. Soils on the loausy sand parent
material ar: essentially Regosols with yellow and light yellow brown
subsoil colours. Soils on tie sandy clay lcam parent material has
developed a B (oxic?) horizon. Ihe colours in the B horizon are
yellowish brown to brownish yellow, and structuces are weak subangular
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blocky. The low-lying depressions of this terrace are occupied by
Cley soils. This unit is quite extensive, occuiring just behind
the coastal plains alonp both the east and west coast,

Unit 6: Red Yellow Podzolic soils on older alluvium

This unit is located on unculating to rollin: surfaces of
the hich terraces in the south rn end of +he peningular and in the
northwest corner, Creat cifficulty has been experienced in separating
these soils from the Red Yellow Podzolic soils on granites at the
series level, In the narrow river bagins of the hirch terracss are
the Gley soils,

4,3 BSoils of the rollin:z to low hilly land
Unit 7: Yellow-Grev Podzolic soils with Laterites and

ic £0 0 oillaceous &

This unit occurs very extensively on undulating to hilly land,
generally on the Tringes of the ;ranitic masses or in between these.
The goil patitern is very compliceted <ue to the sharp differences in
litholo-y of the argillaceous snd mixed sediments over short distances,
It is often diificult to separote the dominant soil group out, let
alone separating the different soil series in the soil group, The
members of this unit occur in close associstion as sequences(42),
cach sequence usually containing only a fow members clorely related
torether., The Laterites are commonly associated with the dominant
soil group especially vhen the ked Yellow Podzolic soils on argilla-
ceous or mixsC sedimen'e are found amongst them. The pattern is
further complicated by the occurrence, although in very limited extent,
of Reddish Brown Lateritic soils on the argillaccous sediments.

Unit 8: Red Yellow Podzolic soils with Heddish Brown
Lateritic soil acid to inte iat

cKs ) = e | 1{. - 4

This unit ie one of the most extensive one, gtretching down
the whole length of the country. The tercain is penerally rolling
to hilly, and the unit merges into the shsllower soils of the steep=-
land. The greater portion of this unit is formed on igneous rocks,
in which the pattern is very simple consisting of the dominant soil
group over vast acrea:es. On the sedimentary rocks, however, the
pattern is more complicatsd, due agein, to changes in lithology of
the sediment: over short distances, The dominant soil group on these
sediments generally forn the low foothills to the massive sranite
ranges. The Reddish Brown Lateritic soils are associated with the
dominant soil group on both igneous and sedimentary rocks,

This unit occurs on the rollinz to hilly land of the low
foothill ranges to the granjite mountains, or on isolated low hills.
The cominant soil group is clocely associated with the Red Yellow
Podzolic soils on arenaceous and mixed sediments. The unit is more
widespreac on the western gide of the main ranges, and to lesser
elsewhere,
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This unit is limi‘ed to a small area near Kusnten, on
basaltic flows over low hills., The aree is covered by the deep,
frisble reddish brown clays, but in the valleys, waterlogged
conditione has resulted in greyish colour instead of the reddish
brown colour of the wrll drained m-mbers on higher sites.

This unit coes not occur in very lar e acreases in continuous
blocks, but as areas spread throughout the central portion of the
country in which volcanic activity had been wicespread. The soile are
well developed on the andecitic flows or tuffs, with smeller areas on
“he mafic echiste., Associated with the so0il group are the Keddish
Brown Lateritic soil: on the ferruszinous shaleg or tuffaceous shales.
The terrain is rollins to hilly, and occasionally steep.

secizents ond W anozon)

The unit ig very widespread in the northwest corner, but
elsewhere occurs in cloce association with other soils, especially the
Red Yellow Podzolic and Yellow Crey Podzolic soils anc often in a
complex pattern. Thr terrsin is gen'rally uncdulating to hilly.

)

The steepland complex of the reconnaissance soil survey
maps was not examincd in detail because of the low potential for
normel asricultural development cue to steep slopzg and severe soil
erosion, Inforuation to Cate, however, indicates that there are
more than one so0il group in the sheepland complex. The terrain ranges
slopes with more then 20 degrees to the almos’ vertical limestone
crazs, The followin- map units are inferences based on our present
knowledge of these soils and on information from geological and
topographical maps.

Uni i Bed ¥ Poc ¢ _g0j L

This unit is the largest of the steepland complex, occupying
all the prominent granite hills and 1an;es running the length of the
country. Weathering it drep seated on most of these granites, expect
on very steep slopes anc sharp rifges, The Hed Yellow Podzolic soils
are dominant and these merge into the LJthosols, the surface of which
are littered with boulcers.

Unit 14: Lithosols uné EJ!]JQH Rad I“J]QM Podzolic goils

aranaceo

The arsnaceous sedimente in the steeplancd complex occur as
prominent parallel ri.es or 1aola,od hills with vzry stecep slopes.
The soils arve gen-rally sancy an® colours are yellow, yellowish brown
or redder, The dominant eoil grovp ic the L:.thouolo with the shcllow
fied Yellow Podzolic soils on legg steep slopes.

vou/14



The argillaceous and mixad gediments in tha stseplenc complex
generally oceur as foothille to th: main granite rances or as isoleted
ranges. The foothill rances consiet of hills with short steep clop-s
and V-shaped pulline, the tops of which are generally concordant or
rise cracually inte the hipgher —wanite ranges. Gunon: Tehan eonsists
of n series of ridges risin fron a broad basc. Very little is known
of the soile on Cunon  Yohan., Ths lower slop:s of ths foothill ranges
coneist of shallow .=¢ Yellou Porolic 2nd Yellow tray Pozolic soils.
Lithosols are gensrally found to occupy She tope of these hills,

Unit 163  Pozols ancd Lithorols on #cic i nooue rocks
4

at sleyationg of abo-e 5,000 feet

This unit occurs on 'he moin renpge and the granite range on the
east, vhere the hi hlenc poat is abuntant. The Poczols are formed as
a result of the lsachate from the acid psat flowins throush the
giliceous parent moterial. The pest has accumulated because of the
lower temperaturcs. Whore the slopes are too steep for the peat to
ceumulate, Lithosols arc found on the silicéous parent material,

Uni ¢ Lithosole o imesto oy

Where the limestons is not puie, the resultant landform due to
subacrial erogicn tend to approach the roundnese characteristic of
the topography of non-calcareous rocks. Pure limestone hills however
are usually verticelly sided. Ths relatively rounced limestone hills
are covered with denser vepetation on lithosols, while the vertically

ided hills have very sparse vepetation on very little soil,
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(b) Tapioca, whole plants 208
Tapioca (tubers) 42

(¢) Sorghum leaves 94
(d) Sug.r cane (whole plant) 28
(e) Tobacco (whole plant) 4
(£) Ginger (waole plant) 2
(g) MTapioca leaves 28
(h) Sugar cane leaves 30
(i) Bgg plant (fruit) 46
Egg plant (whole plant) 48

(3) Coffee leaves 12
(k) Coconut leaves 13
(1) Chilli (whole plants) 33
(m) Maize (whole plants) 28
(n) Greundnut leaves 2
13, Sweet corn. 4
14.  Palm oil 3
Total: 2045

(3) Research on analytical methods

(a) Extractable per cent of tapioca starch

The estimation of extiractable starch per cent from wet tapioca
tubers was made. It was noted that the results of chemical deter-
mination of starch bears iittle relationship to the 1actory
extractarle amount of starch from the wet tubers. Thus in tkis
determination, the tubers after being weighed as fresh wei_ht, are
washed, peeled and macerated to form a paste. Tane starch grains are
dispersed in water, and then squeezed out wita muslin cloth. The
hampas is recovered and washed once more to extract the remaining
starch. Starch grains settle on standing and this is then recovered.
The first preliminary results of a few varieties were as follows:-

Varieties Unnamead Berat Kexabu B. Twig
% dl'y starch 13-6 17-1 18 «0 13.8
% dry hamp&aﬁ 904 11.2 9-5 9-6

It is generally seen that extractable starch is in the vicinity
of 15%, with 10% hampas. DMoisture constitutes 75j% of the fresh
weight.

A second set of analysis gave the following results:-—
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% as fresh % extractable dry

Varieties % mois- % ODB starch starch starch on fresh
and age ture chemical chemical tubers

11 months

2- Bla°k tW].g 61 0_3 50 .3 31 ol 15 06
11 menths

3. Black twig 56.1 87.3 38.3 19.4
18 months

40 Jurai 58.3 6203 34.3 14-5
11 months

50 Medan 5703 65-3 3604 16.?
11 months

6. Medan 57.0 87.6 37.3 16.1
18 months

Figures on the last column indicate how much dry stairch can be
obtained 1rom a pikul of uarvested fresh tubers. It is noted that for
some varieties extractuble starch content increases with age of tubers.
Generally speaking when young the tubers have hizher content of moisture.
The dry hampass is in the order of 11~15% on fresh tubers. The peelings
and soluble materials are about 12% on the fresh weight.

In determinations of the % of extractable starch about 2 to 3
kilograms of fresh tubers were used and this would mean spending a lot of
time for one particular determination. iork was carried out to determine
whether it is possible to use smaller weights of the fyesh tubers for the
determination. The results are tabulated below:i—

Weight of fresh % of extractable starch on fresh tubers
tubers (in grams) (Values are mean of 3 determinatiens)
(1) 100 9.0
ii) 200 9.3
iii) 500 349
iv) 1000 9.1
v) i 1500 8.3

The small variations of the % of extractable starch when 100,
200, 500 and 1000 gus. of fresh tubers are used are within experimental
errors but however it is suprising that the % when 1500 gm. of fresh tubers
are used is lower than the rest. I/hen too small a weight of fresh tubers
is used sampling is very important and also small experimental errors will
cause large differences in the final % of extractable starch. Since the
usual procedure is to do a single aetermination for a particular sample a
reasonable weigit of fresh tubers for the uetermination would be 500 or
1000 gms. <+“urther work is being carried out to determine whether drying
of the tubers prior to extraction of starch will aifect the % of extractahle

starch.




(») Zssential 0il

A sample of sandal-wood was received and the egsential oil was
extracted by stean aistillation. Much aiffioculty was encountered in its
recovery. It was found that the wood contained 1.5 of steam-distillable
essential oil. This is rather low but since the amount of sample was
small, the figure was not reliable.

: Two more samples of sandalwood were submitted for determination
of tueir oil content. The results were as followgi=-

Gl el
Moisture% T«4 9.4
0il content is receivedy 1.3 - 4
0il content on dry basis % 1.4 3.0

(e) 0il of Lemmon Grass

Lemmon grass 0il was extracted by steam aistillation from fresh
lemmongrass grown in the glass house. The grass was first cut into
lengtns of about 4 inches. The 0il tnus obtained was analysed and some
results are ygiven below:-

% Moisture % 0il extracted
in grass Q.D.B.
1. 17 0.69
2. T8 0.31
3. 79.6 0.68
Physical properties of the oil:
Density 0.994 g/ml
Solubility 1.3 vols 7% aloohol
Rotation (<) -1
Colour Yellowish orange

The % of oil extracted was low as expected. The density,
angle of rotation and colour ayree well with published values. The
solubility of the oil in 1.5 volumes of 70% alcohol indicates that the
0il is of the Bast Indian (Cymbopogon floxuoaus) type. The most important
uses of the oil are for the production of citral and ionones for flavours
and perfume. 4 little is used in soaps and detergents, although the
demand is increasing, it faces increasing competition from synthetic
citral.

(d) Total sugar of sweet corn.

The % of sugar in sweet ooky varies arounc 37 and this is too
low to be determined using the Lane & Eynon Method. Te overcome this
wifficulty a known amount of sucrose solution was added to the 'prepared
sweet corn solution' before the whole solution was hyarolysed with acid.
The total inverted sugar minus the inverted sugar from sucrose gives the
inverted sugar from the sweet corn. FKesults of 3 uwifierent samples of
sweet corn from Tanjong Karang are as follows:~
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Sweet corn variety ! € moisture # reducing . % reducing
I sugar as received | sugar 0.LD.B.

}
i) american Cream 11.3 2.3 245 i
ii) from Tanjong Karang 10.2 3.3 3.7

iii) | Stawaian Sugar 11.2 3.5 4.0 l

(e) Aflatoxin assay

Tne method of ailatoxin assay has been re-examined and a quicker,
simpler procedure has been worked out using TLC (thin layer chromatography)
instead of paper chromatography. This will enable the aetection of much
smaller juantities of the toxin with more reliable accuracy. Level below
0.1 p.pems can be assayed.

(£) Aarsenic determination

Tue Gutzeit's method of arsenic determination was reviewed.
This method may be regarded as an estimation rather than a determination
8ince it aepends on the evaluation of the intensity of a stain on the
. test paper. The Molybdenum Blue method was investigated using a sample
@D of mining sand. Its reliability and repreducibility is under study.

(4) (a) Peat fertiliser preparation

Furtuer attempt was made to mix peat with CIKP and Nitrophoska.
10 kg. air dry peat was mixed with 500 g CIRP, 1 kg. 12:12:17:2:T
nitrophoska, and 400 ml ammonia 5% solution. After treatment and mixing,
the mixture was poured out and exposed. =almost immediately the cifficulty
in proper mixing was observed. The fertiliser remainecd in fairly large
granules; the dispersal of ammonia solution was difficult. Before treatment
pH was 3.55 and conductivity 168 mhos x 10° , moisture content was 40%
ana yet the peat felt dry.

Alter keeping the mixture for almost 3 weeks, 6 samples were
made and these were analysed.

Number 1 2 3 4 5 6

@ noisture % 18.9 20.2 19,8 20.3 19.1 2044
f%%—%§§~25 4.05 4.0 P 4.0 4.0 4:15
Conguotivity 446 13440 13060 13720 13300 13580
10"~ mhos
C_% ODB 36 .0 36.8 38.6 37.8 36.3 37.8
N 4 OIB 2.90 2.91 3.01 2,37 3.02 2.95
C/N ratio 12.4 12.6 12.8 1342 12.0 12.8
Available F

0.73 0.d1 0.46 0.49 .26 0.74

9, OUB
Total P . A > ; 1.26 i1
e 1.12 1.06 1.09 1.09 9
?Vgﬁéabl° K 1.29 1.44 1.34 1.26 1.45 1.34
Total K 1.62 1.53 1.53 1.65 1.63 1.68

% ODB
6/-



A close look at tae NPK figures and C/f ratio shows that though
mixing is diffioult, the final mixture did show improvement. N-content
can yet be increased to the comparable level of prawn-aust which has
6-T%N. More work is being done on this.

(») Liming of Peat

application of limestone powder on prepared peut was made to
determine the dosage required in bringing up pH to a suitable level before
it is used for fertiliser mixture. Originally tne pE was 3.55 and
moisture content was 35%. The following readings were observed:-

Dosaée BE

0.25 g 3.30
0.50 4 .00
0.75 4.10
1.00 4.25
1.25 4445

Tosaye was applied to 50 g peat and readings were maue 1 cay arlter
treatment. It was seen 1% limestone powder has brought the pE to 4.0.

This dosage is expected to vaiy for different types of peat with different
moisture content.

(5) Peat (Pot Tests)

(2) Sulphur deficiency

The test whether sulphur containing fertilisers were required
on peat with maize as a test plant was continued in pots. The results
of the harvest of maive grain was as follows:-

Treatment Pot Nos. Yield in gms. Total

+ith sulphate e S 1Y 331 615
4y 5y 6. 284

ulithout Sulyhate 7’ d’ 9! 276 522
105 11512, 246

(b) Boron deficiency

The tect with okra as a boron ceficiency indicator plant was
continued. Symptoms of boron deficiency were prouuced. In the same test
plants to which no copper were added yrew to about 6 to 7 inches and then
aied. The average yields of fresh pods of okra for the various treatments
and the amount of boron in tae vegetative tissues are as follows:-

Treatment Yield of pods gms. pepsm. B in leaves
Control 165 35
-B 13 8
-Mo 135 25
-Zn 127 3z
~Cu 0 -
15115215 252 30
12:12:17:24T 3238 61

1/-



It @oaa appear from the analysis that the amount of boron applied could
be increased.

(e¢) MTapioca aeficiency symptoms

The test to study tapioca deficiency symptoms in pots is being
continued and at present the following symptoms are being shown:-

-N Very poor, older leaves yellow turning li,ht
red and premature death.

~P Older leaves dying, yellowing near the miuribs.

-K Symptoms very similar to those of -P

~-L* No leaf symptoms but plaats generally smaller
in size.

—Copper Plants are very stunted, stalk thin, leaves

yellow and dying especially younger leaves.

1% = Iine
(d) Sugarcane geficiency symptoms

The test to study sugarcane deficiency s,mptoms is being
continued with the ratoon. In the first cro, some of the deficiency
symptoms were not clear but in tue ratoon most of the symptoms have shown
up and are as rollows:i-

~N 41l leaves have light yellow colour and have
very few tillers.

~P Leaves are dark green, vary nariow and stalks
are very thin, tillering is almost normal.

-K Tillers are normal but very thin, premature
death of leaves.

-L Some plants had yellow leaves in the younger
stage. Plants are smaller than control ut
no marked symptoms .

-Copper Leaves are broad but soft with yellow stripes.
The stalks wo not develop properly as a result
plants look very short and are covered with
droeping leaves.

The analysis of the lst. crop in this test has been completed
and the results are as follows:i-

4 nutrient in leaves

Treat- Yield of Yield of

ment cane ms. leaves gmSe. - £ 5 Sa Mg
Control 331 334 11T  0:23. Q.96 0.20 0.30
-N 130 144 0.53 0.31 124 ' Oyl 0.18
-K 153 261 1.32 027 0.48 0.32 0.38
b5 138 304 Yie4 Ol 0.9 0.16 0.23
-Cu 105 225 1.19 0:23. 1,06 0.2l 0.28

1t can Ye seen from the results that the lack of copper on
peat reduces the yiela of cane more than the lack of any other nutrients.

8/
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(e) Tobacco

Tobacco was grown on used peat with the addition of nitrophoska
blue special, 5 gms per plant at planting and once every month and 0.5 wus
of urea every 2 weeks. Twice, tarice and four times the guantity of
fertiliser was also tried with all treatments receiving 20 ml of 1 percent
copper sulphate solution and 5 gms of C.I....P. at planting« The pH was
4.6, Initial growth was better with the lower fertiliser addition but
later the higher fertiliser plants caught up and surpassed. The leaves
were analysed and the results are as follows:-

Fresa wt. in % Nutrients in tobacco leaf
Treat- gus./plant
ment Stem Leaf N ¥ X Ca MG
F2 427 497 2.97 0.30 3.13 1.08 0.60
F3 493 750 3.02 0.82 3.62 1.05 0460
T4 543 955 3.52 0.37 3459 1.09 0.66

(£) Analysis of peat

Sample of peat from pots in which sorshum was grown for the
production of dericiency symptoms was analysed arter the harvesting of
the crep. The results were as follows:-

p.p.m. on dry peat

Treat- N P X
ment - e ory
Control aAvailable - 232 567

Total 1.33 491 642
-N Available - 33l 686
Total 1,36 660 781
-P Available - 48 923
Total .35 347 1092
=K Available - 136 10
Total 1.37 596 186

It appears from the results that analysis of available P, available or
total K could be used as a means of determining fertiliser re uirement
on peat. Total N is the same in all cases and may be due to tke fact
that there is no resicual N after harvest.

(g) pH and crops on peat

Jalan Kebun peat was limed with various aaounts of limestenec
powaer and maize, sorghum, okra, cowpeas, groundnuts and soya bean were
planted aiter the addition of Nitrophoska Blue special fertiliser. The
result of this test are as follows:i-

9/-
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pH
4e1=4.5 4.6=5.0 o1=5, 5+6=640 6.1
Maize Dead  Dead ' 21b. 5 08, 3 1b. 'S5 o#. 3 1b. O oz.
o?rghum ft 4 1 3h. 10 02, 1 1b. 13 0oz. 1 1lb. 14 oz,
Okra " 6 oz.. 21b. 2 o0z. 3 1b. 13 oz. 3 1b. 1l oz.
Cowpeas i 3 oz. 3 oz. L e "4 0z,
Groundnuts 13 O0Z. . 13 Q2 . 33 i 0 oz. 1l 1b. 8 OZOI 1 i 5 0Z.
Soya bean 6 oz, . 6'0%,. 10 oz. 13 oz. 15 oz.

Maize and sorghum for fresh weight per whole plant.
Okra - Fresh pod weight..

Cowpeas - Sunaried pod weight per plant.

Seya bean -~ Jundried weight per whole plant.

Thg test is being continued with other crops like chillies, e..plant,
spinach, brocecoli, ginger and chinese white cabbase as well as tapioca.

(6) Peat (1ield tests)

(A) Maize
(a) Varietal

A varietal trial with three different varieties of maize that
is UPCA(1), UPCa(1l) from the Philippines and iletro was conducted at the
Tanjong Karang peat station. Yields were poor and this could have been
due to the unfavourable weather and water table at that time. The yield
of grain was as follows:- “

Yield in lbs/ac.

UPCA(1) UPCa(1l)
Block Yollow ihite Noire
I 3177 24TL 2537
II 2764 4206 2818
III 2551 2604 2143
v 3191 2471 3779
AVerase 2921 2933 2819

This test confirmed previous results in that tnere is not
much difierence between the UPCi varieties and lietro.

(b) Time of planting trial.

Monthly planting of maize variety metro during 1969 gave the
following resultsi—
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Yield of dry grain lbs/ac.
Ranting date Harves ting date A /2 Average
10.10.68 10. 1.69 1914 2875 2394
10.11.68 13. 2.69 4176 4471 4323
10.12.63" 27« 3469 2734 2924 2854
10. 1.69 2l. 4.69 2713 2795 2786
10. 2.69 12. 5.69 3030 3366 3223
10. 3.69 18. 6.69 2591 26 38 2614
10. 4469 21. T+69 2344 1984 2154
10. 5469 16. 8.69 3257 2414 2336
10. 6.69 22. 9.69 2733 2939 2834
10. 7.69 16.10.69 2437 2924 2680
10. 8.69 30.11.69 3577 3628 3602
'10. 9.69 20.12.69 3193 2783 2988

Average: 2906 2978 2942

There did not appear to be any relationship between yield
and rainfall. Some crop was poor due to severe att.ck of Helmimthosporium
leaf spot. High water table due to the planting of padi in adjacent
areas had probably some influence on the yield. The difference of yield
due to liming at the rate 1.5 tons and 4.5 tons of ground magnesium
limestone per acre appears to be negligible.

Samples of plants were taken te study the uptake of nutrients
by maize. It was found that for every 1000 lbs of dry maize grain 1290
lbs of stem, leaves, cob sheath etc. were involved. The amount of
nutrients taken out for every 1000 lbs of dry grain produced is as
follows:i-

Nutrients in lbs. for 1000 lbs ary grain

N Po0c K20 Cal M

- ~a %0 £ -8
Grain 15,9 7.34 4.42 0420 2.1
btem etc. 7'7 6‘32 19017 3011 4-6
Total 23.6 13,86 23.59 1.3 6.7

It would be noticed that there is high amount of nitrogen
in the gsrain which is removed while the potash is largely in the stem
and leaves and remains behind in the residues.

(c¢) 3x3x3 factorial fertiliser trial

Harvesting of maize crops on two sets of fertiliser factorial
trial on Field 5 and Field 15 was done twice during the year. Crops
were poor at both times partly due to leaf spotting, heavy rains and
high water table. In the crop that was harvested in april the
summarised results rfor field 5 and 15 (high water table) are as follows:~

11/-
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Yield of dry grain in lbs./ac.

Fld+s5 Fld.l5 Fld.5 Fld.l5 Fld.5 Fld.l5
No 1940 1446 Po 2725 2160 Ko 2219 1996
N1 2449 2164 Pl 2087 2010 K1 554 2024
N2 2759 24817 P2 2335 1939 K2 2375 2093.

The fertiliser addition was as follows:-

N - 90, 150 and 210 1lbs./ac. as Yresgs

P205 -~ 0, 30430 and 90+990 lbs./ac as L, Super
and C.I.R.F. respectively

KO - 0, 60 and 180 1bs./ac as muriate of potash.
The second crop’in the same area was harvested fresh due to
heavy loaging as a result of unprecedented rainstorms. Growth was poor

but the trends were the same, that is clear response only to nitrogen.
Addition of phosphate and potash showing no clear trends.

Leaf anal,sis of the crops is being done as the main ¢bjective
is to find out the relationship of leaf analysis to yield. '

{d) Maize copper test

The 6th, 7th and 8th crops to rind out the amount of copper
required and its residual effect was harvested during the year. The
sunmarised yields of the three crops is as follows:-

Yield of maize, dry grain in 1bs./ac. (3 crops)
Block I Block II Block III Block IV Mean

Copper sulphate
in 1baoiac.

0 4560 0 5940 115 2654
15 10106 10122 7364 10457 9512
30 ; 13027 11557 12352 8724 11615
60 10367 11497 11444 11647 11239

The yielus of the O plot and that of the 15 lbs per acre copper
sulphate have fallen considerably when compared to the 1esults of the
previous three crops harvested in 1968. The gield of about P000 dbeface
dry srain per crop for the 30 and 60 lbs. of copper sulphate per acre
under continous cropping conditions must bg_conaidered as good.

Maize leaf samples taken from the 3rd to the Tth crop were
analysed for copper and the summarised results of tlLe analysis are as
follows i~

Copper in pep.me in maize leaf.

Copper sulphate g5y .. 1  Block II  Block III  Block IV  Mean
in 1bs./ac.

0 3.73 2.14 4.03 3eB6 7 4 3029
b Pl i Se24 4498 577 3.66 4+91
30 9435 5460 6.36 4.67 550
60 6441 6.86 5432 5493 5413

It appears ‘from these res#lts that about 5.0 p.p.m. of copper
in the cob leaf of metro maize is sufficient for good yielus. ;
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(B) Sorghum

3x3x3 Fertiliser factorial trial

Three sets of crops were grown and
Tanjong Karang peat station. The first crop
field 16 which had a high water table.
that one replicate had to be abandoned.
gave the following summarised results:-

harvested during the year at the
was grown in two replicates in
Damage due to flocding was SO severe
The other replicate which was poor

Yield of dry grain in 1lbs./ac.

No 1312 Po 22h1 Ko 1995
N1 2151 Pl 1869 K1 2025
N2 2725 P2 2089 K2 2180

The variety used was 56-7, white large grained variety and the fertiliser was
as follows:-

N - 45, 90, 180 1lbs./ac. as urea.
P205 - 0,
K0 - 0, 60, 180 1bs./ac.. as muriate of potash.

In view of the high water table in Field 16 the trial was also
conducted in field 19 where the water table was much lower. The yield of the
crop was good inspite of loss due to bird damage. The summarised yields were
as follows:-

Yield of dry grain in lbs./ac.

Repo,I Rep.Il Rep.l Rep.ll Rep.l Rep.Il
No 3405 %712 Po 2877 3897 Ko 3860 3655
N1 3969 3757 Pl Lo80 3611 K1 3887 Lo27
N2 4391 23916 P2 3806 3878 K2 4018 3705

As in the previous crops yield resp

trials were laid out with slightly increased

onses were good for nitrogen and
nitrogen on both field 16 and

field 19. The summarised yields obtained were as follows:~-
Yield of dry grain in 1bs./ac.
Fidsl6 F1d.19 714,16 Fld.19 F1d.16 F1d.1l9
No 1328 2596 Po 2044 3028 Ko 1928 2704
N1 19%3 2903 Pl 1912 2885 K1 1948 2904
N2 2754 3108 P2 2058 2695 K2 2138 2999
It is quite clear that high water table in field 16 has a

jetrimentel effect on yields. Resnonse to nitrogen is good and there
appears to be some indication of a response to potash but hardly any response
to phosphate.

Leaf analysis of a crop harvested in 1968 was completed. The variety

used was 655N, a red variety. The flag 1eaf soon after emergence Was sampled.
The relationship between yield and mitrients in the flag was as follows:-

13/~
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A % N in Yield Treat # P in Yield Treat %K in Yield |
leaf lbs/ac 1 leaf lbs/ac g leaf lbs/ac |

No 2.16 1736 | Po 0432 2146 Ko 1,48 2046 |
N} 2.29 2131 PL 0352 2116 K1 1.47 2042 |
N2 2436 250k P2 0.32 2165 K2 1.49 2279 |

It does appear from the results that %N in flag leaf increases with

%ncreasing yield. There is however no increese in % or K and no marked
increase in yield. It is possible that 0.32% P and 1.48% K in flag leaf are
sufficient for good yields of sorghum variety 655N.

(C) Tapioca

(a) Variety x Time of harvesting

A variety x time of harvesting trial with tapioca was planted in
the middle of July, 1968. It had 6 of the best varieties and was intended
for harvesting at 8, 10 and 12 morths from nlanting. However, many of the
plants suffered from copper deficiency insnite of the application of 20 1bs

D copoer sulphate per acre. Apart from this the pH of the particular plot at
the Tanjong Karang peat station was low 3.5 to 3,8 and as a result of these
two factors many plants were poor.

A11 the plants were harvested about the middle of February, 1969
that is about 7 months from planting. The yield of the various varieties was
as follows:-

Variety Yield of Fresh Tubers in tons/acre
Green twig 10,80
Black twig 10.66
Berat 12.01
Puteh 9-?1
Jurai L.48
Kekabu 7475

Magnesium limestone powder and copper Were apnlied and the test was
) continued. The first harvest at 8 months was completed and samples obtained
g' were analysed. Some of the results are as follows:-

Tuber % Hydrogen
Thiied tons/ac. | Moisture | cyenide Starch Starch | Hampas
i DaDails %(chem) | %(ext) %
; | Tuber | leaf
L |
1. Green Twig ! 12.4 65.32  : 43,9 | 1081 285 11.7 8.67
>, Black Twig | 13.1 | 632 | ug.3 | 03| 3l | 128 | 8.7
3, Ubi Puteh 129 647 46,0 | 135 29.7 12,1 9.06
4, Jurai i R 58,9 ! 43,0 l v 34.8 15,4 10.30
5, Kekabu P9 59.2 20,0 | 83 34,2 14,7 11.50
6. Berat 11049 634 37,7 | 118 | 31.8 11.9 | 11.70
| , |
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The experiment was replicated three times and samples analysed for
hydrogen cyanide from the same variety showed much variation. The method of
determination of hydrogen cyanide and the sampling for its determination are
being looked into. Starch was determined by the usual chemical method as
well as extraction as done in simple starch factories.

Leaf samples, 6th and 2lst leaf were taken at 4 months from
planting to see whether there was any marked difference between the various

varieties. The results of analysis are as follows:=-
% nutrient in dry matter - 6th leaf.
| by Fe Mn
Variety N P K Ca | Mg Pepetts i DePele
. Wi ST |
1y Green Twig | 3.75 | 0.33 | 1.4 1 0.93 | 046 92 '} 125
2. Black Twig | 4.09 | 0.34 1.60 | 0,93 | 0.48 70 115
3. Ubi Puteh 413 | 0.36 | 1.8 | 0.80 | 0.49 65 123
L, Jurai 4,02 0,34 . 12,66 110575 {057 70 109
5. Kekabu 3,88 | 0.3% | 1.54 | 0.97 ! 0,38 76 151
6. Berat 4,07 | 0.37 | 1.73 | 0.88 i 0.42 7 149
©
% pnutrient in dry matter - 2lst leaf.,

| : i i Fe Mn ;

i Variety | N P K Ca Mg Hepems Depele |
1, Green Twig 3,51 0.33% 1.47 1.47 0.61 64 217
2. Black Twig 3,32 0.31 1.29 1.39 0.58 71 192
5. Ubi Puteh | 3.27 0.32 1.28 1.14 0.59 110 179
4, Jurai B o R W R o e 6 W 69 155
5, Kekabu | 3,23 | 0,38 | 1.44 § 1,31 | 0.49 64 207
6. Berat 3,36 0435 1.54 1,20 0.52 74 219

There does not appear to be merked differences between the different
varieties in the leaf nutrient content at the 4th month from planting.

(b) Time of harvesting trial

The time of harvesting trial with the unnamed variety of tapioca
at Jalan Kebun was concluded after the last harvest at 10.5 months. Samples
consisted of 160 plants for each harvesting and the results were as follows: -

Yield of fresh material in tons/acre

Months Leaves Stem Tubers
6.25 1.65 7.08 9.10
9.00 1.57 10.93 11.40

10.50 1.00 11.96 12.46
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= Two rows of a patch of tapioca at Tanjong Karang variety Green
Ewif was harvested at 9% months from planting. The yield of tubers was as
ollows:-

Row No. 2 6 Avo

No. of Plants 10 9

Yield/plant 11 1b.loz. 81bs, 9oz. 9 1bs.13o0z.
Yield/acre 17.9 tons. 13,9 tons. 15,9 tons.

Row 6 was particularly bad with many faller plants,
~art of the same patch of tapioca consisting of 36 plants was

harvested in just over 11 months. The average yield of tuber per plant was
13.86 1bs. giving an yield of 22.45 tons of fresh tubers per acre,

(¢) Exhaustive Cropping

Tests were laid down with tapioca in order to determine the soil
potential for nutrients N, P and K both at Jalan Kebun and at Tanjong Karang.
It is expected to extend this to other soil types if it is found convenient.
In the first test done at Tanjong Karang peat station the following results
were obtained:-

Yield of Tapioca Tubers in tons/acre

Control -N -P o NPK
7450 734 12,18 10.74 12.62

The stem, leaf and tubers were analysed in order to calculate the nutrients
removed., A second crop has been planted in the same area,

Leaf analysis of the 6th and 2lst leaf sampled at 3)2 months from
planting were analysed and the results seem to indicate a relationship
between percentage nitrogen in the 21lst leaf and yields The results which
are the average of six replicates are as follows:~-

Yield and % nutrient in 6th and Z2lst leaf.

ey 6th Leaf 21st Leaf
Treat tons/ace :
w1 o W | e #
NPK | 12.62 258 10429 3,43 | 2449 0,28 | 1.35
PK 7434 530 1038 1.62 2427 O.l7 14
NK 12,18 3429 | 0.28 1,30 243 0426 1,18
NP 10,74 3,54 0.31 1,00 2.41 0e32 0.80 .
c 750" 3.25 0.35" 1.31 2.29 0.45 1.12

There are indications that the nutrient contents of the 2lst leaf
beginning from the youngest fully developed leaf could be used to find
nutrient deficiencies,

16/~
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The amount of nutrient removed by the crop for the various
treatment is as follows:-

Total Nutrients removed in lbs/ac.

T
]

Treat N C . ! Yield tons/
. S - i Ye i e I ac. tubers
NPK | 100.3 30,3 | 167 | 49.8 |, 3.6 | 049 | 0.7 | 12.62
PK 69.5 | 30,6 {122 | %7.8 | 23.3 | 0.3%3 | 0.59 7 o 34
{ NK 109.6 | 35.9 { 169 | 59.6 | 36.6 | 0,52 | 0.84 12.18
NP 96,6 253 104 50.6 43,0 0.45 0.66 10.74
C 61,7 2545 96 22,4 2245 0434 0,50 7450

From the results it appears that the shallow peat has supplied
nearly 70 1bs of N, 36 lbs of P and 104 1bs of K without the application of
these nutrients in the space of about 6 months.

A similar test on the Jalan Kebun peat with tapioca was harvested in
9 months from planting. The results were as follows:-

Yield per plant in 1lbs

Treatment Tubers Stem Leaves
-N i 4.70 0.80
-P PeeD 5465, 0.50
K 6.70. L,03% 0.40
NPK 9.60 6.45 0.55

The yield of tubers was quite high as the area suffered from
burning just before nlanting.

A subsequent test was harvested at 7 months at FiS Jalan Kebun. Two
of the plots in the =K treatment had very low yields and the plants showed
symptoms of potash deficiency. The deficiency symptoms were: leaves small in
size. There was tendency to form many small branches. The stem was thin and
with upper portion having folds and wrinkles. There were many tubers but
mostly small about 6 to 12 inches long and diameter between 0,25 to 1 inch with
most of them about 0.5 to 0.75 inches. .The yield of tubers was as follows:i-

Fresh tubers in tons/acre

=N -P -K NPK
7454 10,97 6.7k 11.24

(d) Trace elements, water table and liming

A test to find out whether boron or sulphur are required for tapioca
was carried out for one season at F.E.S. Jalan Kebun. The test was conducted
in two areas, one in which the oeat was deep 6-8 ft. and the water table low and
in another area where the peat was shallow 3-4 ft. and water table was higher.
In each area there were two blocks, one of which had been limed with 4.8 tons
per acre magnesium limestone powder and the other unlimed before tapioca
planting, Both limed and unlimed areas had previously received uniform
dressing of lime and had been cultivated with maize. The summarised results

of this tests are as follows:-
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Yield in tons/acre tubers
(Harvested at 8 months)

Treat Tons/ac. Treat Tons/ac.
Boron 11.83 Lime - pH 6.6 11.28
No Boron 11.92 Unlimed pH 5.0 12,61
Sufl_nr 12.10 Deep peat - .

i low water table 20,42
No Sul 13 S -

o Sulphur 1.78 Shallow peat 13.11

higher water table

It does appear that boron and sulphur in the form of ammonium sulphate
have had hardly any influence on the yields. It is possible that later crops
may suffer from these deficiencies. The shallow peat in the slightly higher
water table area has given better yields than the deep peat. The unlimed at
pH 5.0 appears to be better than limed at pH 6.6, It is unfortunate that the
test could not be continued so that the results could be confirmed with more
Crops.

(e) Tapioca and Cowpeas

Tapioca was interplanted with dwarf cowpeas as a catch crop and to
reduce weed growth. A few plots with and without cowpea were tried at Jalan
Kebun peat station. The yield without cowpea was 8.49 tons/acre and with
cowpea 7.24 tons/acre when harvested at 7 months. The cowpeas gave a yield
of 500 1lbs/acre dried peas.

(£) Fertiliser 3x3x3 factorial trial

A 33 factorial trial with tapioca replicated twice was planted on
May 20th, 1968 after a crop of maize which had been uniformly fertilised at
the Tanjong Karang peat station. One of the replicates was harvested on
November 28th. Tubers were not well developed and the harvesting of the other
replicate was done on the Zist of January, that is, 8 months after planting.
The summarised yield for the various treatments and time of harvesting is as
follows:~-

Yield of fresh tubers in tons/acre

———

| Treat- Vs . Treat- b ) { Treat- 1 ) !
;gnt 28/11 ! 21/1 i ment 28/11 | 21/1 ment | 28/11 : 21/1
] 1 ¥ ]
No 9.4 | 12.2 | Po 10.4 | 14.5 KO 10,5 | 1h4.1
N1 12.1 | k.2 Pl 1042 | 13.5 K1 10.4 | 13.9
N2 10.8 | 15.5 ‘ P2 10.6 | 14.0 K2 10,3 | 14.0
I |
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The fertiliser addition for the test was as follows:-
N =~ 60, 120 and 240 lbs/acre

PO - 0, €0+3%0, 180490 lbs/acre as C.I,R.T. and D.Super

5
K50 - 0, 90 and 270 lbs/acre.

It is fairly obvious that the additon of phosphate and potash
fertilisers had no effect on the yield. It does suggest that tapioca grown
after maize to which adequate fer-tiliser has been added does not require
phosphate or potash,

. Twp fertiliser factorial trials had to be harvested in 7.5 months
and 6.5 months although it was felt that they should be harvested only at 9
months, Roth the trials were subjected to very strong winds as a result a
good number of plants were uprooted. There was little variation between
treatments and the summarised yields are as follows:-

Yield of fresh tubers in tons/acre

* Rep,I Rep.II | Rep.I Rep.II | Rep.I Rep.II
SR SRR R T S G . e 9k
N1 10.0 8.6 bR 9.8 7.8 K1 9.2 8.0
N2 8.4 8.0 |iip2 9.5 9.3 K2 9.3 7akt

- j

The various trials with tapioca both at Jalan Kebun and Tanjong
Farang peat station seem to indicate that tapioca is well suited to grow on

peat.

(D) Sugarcane
(a) 3x3x3 fertiliser factorial trial

The sugarcane fertiliser trial was planted at the end of July 19€8
and harvested in July 1969. The variety used was NCo 310. Some of the canes
were attacked by stalk borers. Lodging was heavy, and many canes dried out
as a result of seepping. Fallen canes were attacked by rodents. The trial
was conducted in an area which had been uniformly fertilised and cropped with
maize. There was no marked difference in the growth or yield of cane and
the summarised results are as follows:-

Yield of cane in tons/acre

| RepsI Rep,IT | Rep.I Rep.II RepoI  ReplII
& |
' No 29.5 | 29,7 Po 29,9 28,0 | Ko 30.5 2846
sl ma s B 0.9 R KL 29,8 0.0
N2 28,6 28,0 i P2 L G B K2 29,0  29.
19/~
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. Analysis was done for Jjuice, reducing sugar and sucrose, The
yield of cane compares favourably with that grown cn ordinary mineral soils.

The sugar-cane fertiliser factorial trial replicated twice planted
with the variety F134 in October and November, 1968 was harvested ir
October and November, 1969. Canes lodged and there was considerable damage

by rodents and borers.

The summarised yield results are as follows:-

Yield of fresh cane in tons/ac.

No 28.0 To
N1 331 Pl
N2 32.6 P2

mt‘? Ko 32.6
.7 K1 3.4
31.4 K2 28,8

The rather poor response due to fertiliser may be partly due to the
fact that the area had been previously fertilised uniformly and a erop of corn

had been grown.
analysis to yield of cane,

D

The experiment is being continued in order to relate leaf

S0il And Foliar Analysis Section

Trace Blement Analysis

0il palm
Cocoa
Coconut

Check Analysis

No., of samples
782
20
79

Total: 881

48

Sorghum plant analysis from pot expt. 116

Spectrographic analysis of soils
for total trace element contents 93
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Foliar Analysis Unit

Number of Samples Analysed
Number of analysis carried out

0il P?lm Leaf Samp}es from F.L,D.,A, Schemes
1 acre plots

0il Palm Leaf Samples from F.L.D.A, Schemes.
(Nitrogen Trial)

0i] Palm Leaf Samples from F.E.S. Serdang
(Placement Trial)

0il Palm Leaf Samples from Jendarata Estate
(Manurial Expt.)

0il Palm Leaf Samples from Sungei Mahang Estate,
(Manurial Expt.)

0il Palm Leaf Samples from Sussex, Kamachie and
Bonapodane Estates

Cil Palm Leaf Samples from F.E.S. Serdang and
Jerangau (Progeny Trials)

0il Palm Leaf Samples from F.E.S. Serdang
(Expts, I, II, III)

Tapioca Leaf Samples from F.E.S. Serdang
(Manurial Trial)

Check Analysis Samples from Holland
Check Analaysis Samples from H. and C,

Sugar Cane Leaf Samples from Agronomy Branch

C.T.S5., Samples from Jalan Kebun, Serdang and
Kong Kong

0il Palm Leaf Samples from Ulu Tiram Estate

0il Palm Leaf Samples from F.E.S, Jalan Kebun
Fertiliser Trial)

Coconut Leaf Samples from Torkington Estate.
(Fertilizer BExpt. on Dwarfs)

Sorghum Samples from Glasshouse

Miscelenous 0il Palm coconut and Cocoa Leaf Samples

TOTAL :

1

3,853
20,035

1,102
580
350
168

81
23

88

6l

675

21/-

2



Soil Analysis

Number of soil samples received during the year

Scil analysis done

pH values
Moisture %
Loss on Igintion%
Organic carbon %
Total nitrogen %
N/10 NaOH soluble phosphorus
Acid flouride soluble Phosphorus
Organic Phosphorus
N/2 Acetic Acid soluble Potesium
Conductivity
Sulphate % as 80,
Chloride % as Cl
Cation exchange capacity
Excharngeable cations, Potasium
i 1 Sodium
n i Calcium
" n Magnesiun

6N EC1 soluble, Iron as Fe,0,

H i Potasium
S H Caloium
Magnesium

4 i Phosphorus
Free Iron by sodium Dithionite
Mechanical Analysis
Water holding capacity
Reductant soluble Iron Phosphate
Occluded Alumininm Phosphate
Lime requirement
Relationship of »H to C.E.C.
wuantity of potassium in soil
Intensity of potassium in soil
Potential buffering capacity of K in soil
Loosely bound phosphorus
Aluminium phoswohate
Iron phosphate

Calcium phosphate

TOTAL

2945

3909
1408
1318
1595
1717
1612
76k
582
1555
596
200
1504
1504

1504
1504
175
3h2
348
348
361
270
918
89

159

& o K

B

195
279
251
213

26903
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S0il - Pot Tests

- The first crop of sorghum grown in pots with 11 different types of
801ls has been harvested ard is now being analysed. The dry weight of plants
has been determined and frow these the following conclusions can be drawn;-

Phoephorus - Or all soils examined sorghum showed relatively poor
growth due to lack of phosphorus._ Some soils were better than others and
they can be divided into the following categories:-

Medium ?oor Ve oor

Telemong Bungor Jerangau Kg. Kolam
Kuantan Katong Jempol
Lunas Bg. Merbau, Marang
Akob

Potassium - In all the eleven soils examined sorghum showed
no marked potash deficiency.

Magresium -~ Same as potassium

Calcium - Piffereuces in growth and dry weight were ghown in
the various soil types.

gJoud Medium Foor
Yuantau Akob Katong Kg. Kolam
Jerangau Telemong Jempol Bg. Merbau

Lunas Bungor

Trace elements - No trace element deficiency was observed
in sorghum on any of the soils.

Phosphorus Fractionation Studies

6 soil phosphorus fractions were obtained by the modified method »°
Chang and Jackson i.e. Loosely-bound (or Saloid) P, Aluminium-bound I', Iron-
bourd P, calcium-bound P, Reductant-soluble P and Occluded-P. ‘fotal P and
organic P components were done on separate scmples.

Table below gives an idea of the range of soil D values of the sol s
completed to date:--

Soil Series J (0 - 6") Inorganic soil P Fractions (ppm)

| Saloid-P | A1-P | Fe-p l Ca-P ' Red-I ' Occl-P | Tot
Rengam 1.5 3.0 ' "398 V7.2 Gl 60 1 i3s3 P8
Kuantan 1.0 1.5 53:3 | 0 | 146 9.7 | 25
Kg. Kolam 1.5 2.5 95.8 | 6.7 | Uu87 28.6 | bec:z
Jerangau Ce5 6.3 36,0 | 242 | 95 7 S (i 7
Bungor J - 137 10.2 - 72 140 i Sl
Langkawi ! - 27.7 | 708.3 1 36.2° | 308 | 2L.7 10,9
Tb‘lOk : 0.3 lL{‘Bm:]. 69.5 ‘f‘-':) 6.7 1 1-3 : le 09
Akob L= 3.8 10,42 60.0 | 6l 203 6.3 | 28945

] 5 i

* "Total P" -~ sum of inorganic T fractions.

xo-:-n—-\noo‘ 'gl “'

———



- 23 -

From the results it can be seen that Fe-P and Reductant-solpb

form the major part of the soil inorganic P. Al-P varied from O.40
Fe-P from 10.74 - 64:86%; Red=P from S.4 - 78.2%; and Cccl-P from 1.0% - 5.0/%
of the total inorganic soil phosphorus.

(E)

0il Palm

(a) Type of nitrogen experiment

Sampling and analysis of leaves taken from the type of nitrogen
experiment laid down in various F.L.D.A, areas in April, June and August
was completed. The summarised results are as follows:-

% N in dry matter - Frond 9

W5

le P
| =

Treatment i 5 I ; TUlu i

Dysun | Kulai | Jempol | Jerangau | Av. |

1, 100% urea - raked in i 2474 { 2.78 1 2.90. | 2.88. |2.825

2. 100% urea - surface 276 24991 280 2,88 12,833

3, 50% urea + 0% N -26 pigire | 2upl 2,86 2.88 ; 2.800
b, 104N - 26 2,79 | 2475 | 2.92 2.84 {2.825 |
5. 100% sulphate of ammonia | 2.78 | 2.79 | 2.92- 2.86 | 2.8 |
60 l.'}’% urea + b(:‘;é -:‘;. of “a 2-?3 : 2.78 i 2.% 2.83 iz.SlO Ir
; 1 L

frond 9 except being about 0.2 units lower throughout.

Results obtained from frond 17 are very similar to those of

Yield of F.F.B. also

shows no variation with treatment, however it is too early to have any eff:=cf
Since fertiliser is recommended on the basis of lesf analysis and the leaf
analytical results do not show difference the cheapest and simplest method
of application that is treatment 2 with urea on the surface could be used

until there is evidencze to the contrary.

factorial experiment was completed.

() 3" Fertiliser factorial experiment, Sungei Mahang

Analysis of the leaf samples taken from the Sungei Mahang fertiliser

The yield data supplied by the estate was

statistically analysed by the Colombo Flan Biometrician Mr. E, Walters an. the
summarised yields and his conclusion were as follows:-

F,F.3, mean yields in tons/ac,

Levels N il s Mg
0 6. 68 6,26 6.07 6. 52
2 6.28 6452 6470 6453

Standard error of mean = 0,101

(a) Significant negative linear response to N
Ny = -C.HO T 0425 tons/ac.

(b) Significant quadratic response to P.
PQ = -0.58 ' 0.25 tons/ac.
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(¢) Significant linear and quadratic response to K.
K, = 40463 T 0.14 tons/ac.

Q -0.61 ': 0.25 tons/ac,

(d) Significant NK interaction.

Leaf analysis results show the following:-

Mean % nutrient in leaf-frond 17

Levels N B X Mg

. 0 2.68 157 1255 275
i 8 2.62 160 1.263 266

2 2.67 158 1.23%7 284

As can be seen the highest N isir theleaves of the palms to which no N has
been added. Similarly for the other nutrients the results are not in keeping
with the addition of fertiliser although small.

3 i
{c) 3 Fertiliser factorial experiment Field 49, Jenderatta.

Leaf analysis of samples taken in October, 1968 and April, 1969
were completed and sent to the estate. The yield results after statistical
treatment by the estate for the period of 1967-68 is as follows:-

F.F.B. ir Kgs. per palm (1967-68)

Levels N E K Mg
0 229 225 22k 234
L 226 226 230 220
2 22k 228 22k 225

Significant Difference = 9.6

The experiment was started early in 1965 and yet so far the only -
indication seems to be that the addition of kieserite tended to lower yieldsg
The results seems to be completely contrary to the idea that the quantity of
nutrient taken up should be replaced. An important factor to be rnoted is
the high yields of these Dura palms planted in 1956. The yield of about
220 kg per palm works out to about 11 tons F.¥.B./ac. Another imvortant
factor is the acidity of the soil which is quite acid.. Soil profiles exanineg)
in the experimental area for pH gave the following results:-

1
pE_of scil profiles _5.+ experimert (air dried)
Depth in inches 0 -6 6-12 12-2k4 2k=36 36-48 48-60

Plot 1 3.4 2.5 3,2 2.0 2.6 2.2
Plot h‘l 5.9 306 3.11 247 2.”" 2ok
Plot 81 Lb 3,6 2.4 2.9 2.6 2.3
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(¢) Trace element experimeut

i : The ?raue glament experiment at Ayer Puten Livision, Nam Heng
?state on tue Ulu Tuiram Series was continued. Laal samples taksn in
Egbruar‘, 1969 aave been analysed for all tue major snc trace elements.
Yield results uave been provided by the estate up to July 1Y6Y. Results
are being put toyether to see whether any of thne truce elements has had
a uarked erfect on the yield of oil palu fruit on tais very poor soil.

(e) 0il palm on peat

: The 2% factorial fertiliser trial replicated twice and planted
in September, 1967 at K.1.S. Jalan Kebun is progressing satisfactorily.
Castration of fruit bunches was stopped in September 1969. Analysis of
leaf samples taken in June has been completed. In all cases the nigher
level addition of nutrients N, P, X and kg has been reilected in the lear.

hean % nutrient in leaf Frond 9

Levels ¥ ¢ K g
1 2.66 «175 1.22 «459
24 2.95 ST 1.28 4061

The pH of the peat near the palms was determined ana found to be 3.46
wnere only small guantity of magresium limestone was applied and 3.53
vaere the lacger yuantity was applied. Tais again shows tine tolerance of
0il palm to acidity since the growth is good.

(£f) #oliar Analysis Service to F.L.D.i. and
Fertiliser Recomuwendation

foliar saunples collected from over 3 year old palms for Mrch
and septewbsr, 1960 were anal, sea and the results were tabulated for tae
various FLLA scuewes. A visit to the various schemes were made in Deceuwb.r,
1968 and Jauuary, 1969 by Senior Cuewist and tae ascistant Research
Gfiicer to study the condition or growth of tae palms in the various
FLDA scremes. It was observed that tae palms in aluost all the schemes
visited showed white strip aad nookeu leaf symptous. Taking all these
conditions of palius and nutrient levels oi the lasaves, 1ertiliser
reconmendations were made for tue various scuewes for pulms 3 years and
abova. In this 1969 recommendations Witrogen was sligntly lowered, tud
P and K was incireuased compared to the 1968 rscoumuwsndation.

Foliar sampling of all the +LDA schemes were carried out 1in
February and March and during Uctober this year. The ilcllowing scheies
were roliar saupled:=-

l. F§LDA Kulai Phase I, II & III

2. " Pasir Rajah i ol e B 8 o

3. " Bt. Besar % I" I1 &'3T1IT

4. " Sg. Sayong o 2 g 5 2 )

e "  Ulu Tebrau L PEH: £ s 2 B .

b " Ulu Jempol TRARN 1 G e 4

Ty " Jerangau "  Nucleus I, II & III
3. " Bt. Bading Ry IXTW IS

Y. " Sge. Dusun - idy 11 &Sk

During this sampling exercise it was noticed that the rrouas ou
the palms in all areas were still dark ygreen, indicative o1 high nitrogsn
spvatus of the palms.
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0il Palm exporiments F.L.S5. Servans

(a) irertilissr Flacement Trial

3 difrerent methous of fertiliuer application to mature oil
ralms were tested here. It was observed in 1967 tuat tue cil palm showed
rapid uptake of W, P and K nutrients (detected in frond 17) 2 weeks after
Tertiliser application. Tais .18 in contrary to somes obseiwations in oil
palm researcn where the uptake of nutrients by tue o0il palm was slow and
would not be detected until at least 2 months from fertilization. The 1.t7
results showed that N, P and X levels in Frond 17 increased with time
uptill the 9th or 10th month and decreased slightly towarae the end of the

(i’ year. Darly results of 1968 also showed increasss of leaf nutrient levels
with time as in 1967. No significant differences between the 3 placement
methods were detected from the 1967 and early 1968 rssults. However,
after the Iirst quarter of 1968, there appeared to be a tendsucy that one
of the placement methods showed slightly hisher leaf nutrient levels ove:
the other two which were similar. The analysis of data has not been
completed and more definite deductions will be made arter the results have
been compiled and processed.

33

factorial Trial on Teipoca, F.E.S. Seruang

The first .uase of tuis trial has been coupleted and a second
crop is to be planted at the same site.

From tioe isaf analytical data obtained up to tnis time, it was
observed that tune rirst joung leaf can show rapid uptake of nutrients
tuough their gensraliy uigher values could also be due to lesser dilution.
Bxamination of the results also showed that nitrogen d:cisased with leaf
:a. age i.e. from young leaf 1, 6, 11, 16, 21, 26, down to leai 31. FPhosp.orus
also displayed tuis trena. In tne case of potassium, the K levels
decreased from Lsaf 1 through to 11 or 16 and tuen increased with leaf ag:
from 16 to 31. Calcium was observed to increase definitely with leaf age
whereas Magnesium remained almost constant tuough tas trend was not
clearly snown.

Total nutrient uptake by the tapioca plant are being compiled
and yield data procussed.

Cnemical Cuaracterisaticn Progect of Soils in Test Statione

9 out the 11 states have submitted lists or agricultural stations
the exceptions are Kelantan and Pahang. A reminder nas been sent W saca
of the 2 states. The breacdown of agricultural statioas in the Y statss

are as follows:-—
No. of «tutions

ptate No. of Stations Completed
Perlis 4 1
Kedah 7 i
Penang & Pale T =
Perak 20 -
Selangor 13 -
Negri Seubilan 10 -
Malacca 3 7
Joaors 8 &
Trengsanu 13 13
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siven below;:-

11.

12,
13,

‘#l

23,

Station

FES Tanah Rata, Cameron

Bukit Temiang Station, Purlis
FES Jerangau, Trengganu
Padang Ipoh; K: Brang;
Trengoanu

Ajil, Kg. Ajil, Trengganu

. Gelugor Station, Trengganu

Kg. Raja Station, Besut,
Trengganu

Gerai, Besut, Trengganu
Jabi, Besut, Trengganu

Sq. Tong, Trengganu

Padang Kemunting, Trengganu

Rantau Abang, /Dungun, Trengganu

Total
Area
(acres)

160

21.0
1024,0

46.9

12.8
1.0
20,0

25.0

16.8

Merchang (Bris Station) Trengganu 50,0

Cherating, Petak Jambu, Colok,
Trengganu

Pasir Semut, Kemaman, Trengganu

Ayer Hitam

Padi Station.
Endau/Mersing

€.1.5., Kongkong.
Padi Station, Sg. Balang
Coconut Station Sg. Sudah

Jementah Station

Tangkak Station

Parit Botak Station

310

18.7

L

Area

Approx.
Planted
(acres)

—

88

14.0
300.0

17.0

40,0

10.0

7.0

12.2
5'8
20.0

g.?

(Apparently
abandoned;

?

15.5

Soils
mapped

- s

Bukit Temiang (1), Bk. Temiang
(Red Var), Alluvium &
Colluvium

Chuping, & unnamed series

Jerangau, Rengam, Kg. Kolam
Bukit Temiang 5 Kg. Kubor

Padang Ipoh (i), Padang
Ipoh (shallow phase), Akob

Jerangau (N), & Jerangau
(Lateritic phase)

Riverine Alluvium

Rudua, & Rusila

Holyrood
Telemong, & Riverine Alluvium

Jerangau, Telemong, Riverine
Altuvium & Local Alluvium

Peat (deep)

fudua

Baging, & Rusila

Rudua

Burgor, Bungor (Lateritic
phase), § Riverine Alluvium

Raty Anam, Duriam, Malacca, Tavy and Loca
Mluvium. (Station being revised due to some
discrepancias in present map by Enche Smal¥uood)

Local Alluvium and Colluvium,

harinau

Harire (clay) alluvium

Sslengor (Acid Phase)

Riverine Alluvium

Malacca (Normal), Malacca (Strong Brown),
Burgor, Local Aliuvium,

Selzngor (Acid Phase)

28/

Some details on these 23 stations and tue soils mapped are

Dominant
Soil Series

Bukit Temiang,
5 Alluvium

Chuping

Jerangau, Rengam &
Ka. Kubor.

Padang
lpoh

Jerangau

Riverine Alluviun
Rudua
Hol yroad

Telemong

Jerangau

Peat

Rudua
Baging & Rusila

Rudua

Bungur & Riverine
Alluvi um

Batu Anam,

Durian and ialaccae

Local Alluvium
Colluvium,

Harimau
Marine, Alluviun
Selanaor (Acid

phase
Riverine Alluviim

Malacca (N),
Malacca (Strong
broun), Bungor.

Selangor (Acid
Phﬂ.se}o

\1q
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Crop testin. stutions.

Analysis of leaf samples of oil palm, ococonut and cocoa from
a ngmbar of crop testing stations has peen completed. The results are
of 1qteruat and with the help of yield results it aiglt be possible to
obtained a better idea of the soils and work towacris wore appropriate
fertiliser requirenents.

Coconut leaf samples from C.7.S. sampled Ja nuary / March 1969

Fontrol (Tall) Frond 4 1.88 .14 1,356 3% .208 95 54 159 1.8 14.4

Frond 4 On Oven Ory Basis
t DESCRIPTION OF SAWPLES : ﬁ iK ci ; i g::n::./g:1l
? g & Fa o B E gy
e —— -1
. Jalan Kebun (Planted 4/1963 !
| Manured (Tal Frond 14 ) 1.68 127 1.044 2300 302 17a 60 10,7 1L 6.9 |
{ Manured (Dearf Frond 14 ) 1,09 168 13173 :321 340 135 69 122 126 %3 0|
i Kong Kong (Planted 21/10/64) :
o 1 fianured (Tall) Frond 4 1.87 30 1078 34 3% 27 63 13.0 102 A
| lanured (Owarf) Frond 4 210 .156 1.253 .27 352 29 53 130 1.7 2.1 i
| Control (Tall) Frond 4 1.58 .00 .83 .33 .31 23 S5 13.1 a0 |
Control (Dwarf) Frond 4 1.66 JI04 080 .298 .295 21 S50 13.9 145 %2 |
~ Bukit foh (Planted 1/2/53) i
' fanured (Tal1) Frond 4 1.90 133 1.30 .300 260 63 51 13.4 16 1.3
| Hanured (Daarf) Frond 4 2,07 043 1486 232 243 53 46 120 109 1.2 i
. Control (Tall) Frond 4 85 020 1.l L2 o 61 & 123 a3 |
- Control (Dwarf) Frond 4 1.97 133 1.5 IS4 L187 60 47 1.5 126 4.7 :
| Jerangau (Planted 9/4/53)
| anured (Tall) Frond 4 2,06 L4 1,566 .25 2% 61 3 178 9.5 ns |
' tanured (Duarf) Frond 4 2.22 57 1515 W27 W21 67 43 157 9.3 0.0 |
| Control (Tall) Frond 4 2,07 124 1679 L2713 202 0 43 179 123 80,700
@ | control (Dwarf) Frond 4 2.0 131 1487 J81 L% T 35 146 9.6 3.9
t Kampong Awah (Planted 19/11/64) . ;
. danured (Tal1) Frond 4 16 11 1570 L3021 M1 AL 10 9.2 47.8 ?
| Control (Tall) Frond 4 176 102 1,602 .278 .107 85 48 146 1 B4 0]
} Jambu Rias (Planted 29/11/66) i | %
| ianured (Tall) Frond 4 1,00 .130 1,200 516 .249 167 50 148 9.7 2 Gt
| |
i
|
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0i1 Palm 1eaf sampled from C.J1.5.

sanpled January / March 1969

(bY

Frond 17 On Oven Dry Basis

: " 5 B 5 g ppR pom pp PP Dry Wt ¢ |
| DESCRIPTIOH OF SAHPLES ] P K Ca Mg W Fe n B Pi?nasﬁ‘: B
i Gms)
| -
'Jalan Kebun (Planted 4/1953) i
lCuntral 2,43 G141 L3410 546 685 378 154 13.8 16.5 24,9

;Cuntroi (Palm better than 1st C) 2:79 149 584 564 601 417 89 15.2  14.4 29.5

i Manured 2.88 .17 859 514 450 337 75 12.2 16.4 33.3
| Fanured 2.Th 176 825 643 465 40 75 1,7 1.0 5.0

' Serdang (Planted 20/1/63) ;
COﬂfPOl 2.62 142 1,206 412 185 310 8 b 164 31.6 !
iianured 2.66  .159 02 5T G 2 a7 . 17. 34,2 |
Kong Kong (Planted 21/10/64) :
Control 2.51 125 .96 727 .39% 44 B3 18.0 13.8 18.

Yanured .18 L166  ,999 789 .317 6] 68 16.6 14.4 26. !
Bukit Goh (Planted 21/2/61) |
Control (clean weeded) 2:85 “il64  1.031 559 .23l 131085 14 42,1 i
Control (Stylo) 2.8 G166 G985 SIT 789 18R TR SILE ! 39.4 !
Manured (clean weeded) 2.82  J167 1131 618 264 200 82 15.8 5 TR i
Hanured (stylo) 272 51681 1,108 551 .2B8 (224 ¢ @4 155 # 40,8
Jerangau (Planted 9/4/63)

' Control 278 162 .93 B30 L2700 393 65 13.2 35.0
Manured 2.82  L168°1.137 BIS L2400 32 BT 204 9249 35.8
Kampong Awah (Planted 19/11/64) ; .

Control 2.60 147 1.252 .575 ‘.212 _392 81 12.2 34.6
itanured 2,60 .156 1.164 640 .22 412 66 of 107 40.0 :
Jambu Rias (Planted 13/11/65)
Control 2521 i VAS _1.36? S8 288 32 M . " 21.7 - |
lanured ot SR R E | R R ) R . Wl 0.4 i
R N AR TG e i S0
Optimum values,
2,70 070 1,20 60 25 200
011 Palm leaf samples from C.T.S. Gajah Malhi
Sampled: 26/3/69 On Oven Ory Basis
i i * L4 ¢ e T
DESCRIPTION OF S MPLES ® a » o # pom ppm !
N P Ca ig ] Fe
Manured Frond 9 2,65 .158 1.478 04 430 254 57
2,92 155 1,430 367 +363 276 67
Control Frond 9 2.45 by AR 375 . 384 247 55
2,16 133 ) P 456 A7 328 56
hianured Frond 17 2.56 149 1.234 631 416 397 58
2.99 155 1.240 .584 370 381 66
Control Frond 17 2.27 125 1.264 041 +390 361 66
2.84 .130 1.244 585 «363 423 60

3¢/-
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L8300
Cocoa leaf samples from C.T.5.
Sampled: flarch 1969 On Oven Dry Basis
DESCRIPTION OF SAGPLES ! SR R e e e
Ly K Ca g iin Fe Cu in
C.T.S. Bukit Goh . i
Control 4th leaf 1st whorl. 2,46 ;175 1.939 402 .55 167 3/ 114 235
Manured " 257 213 205 .60 .30 88 35 129 228
Control 2nd leaf 2nd whorl 2.4 10 116 960 0 758 489 BB 8.2 15,8
ilanured 5 240040 SY9R7 N,62T 0 L1835 G508 . 26) 45 8.9 18.2
C.T.S. Kampong Awah
'Control 4th Teaf 1st whorl 2.48 142 2,503 ;383 319 189 3B 1.2 29.6
flanured " 2.40  ,160 2,488 .408 .413  363 38 10,3 30.3
Control 2nd leaf 2nd whorl 2,46 093 1,895 988 544 136 42 9.5 23.9
ilanured i ; 2,37 08 1,863 1,033 S4B 13 ¥ 9.6 20.8
C.T.S. Jambu Rias
Control 4th leaf 1st whorl 24391100 2,23 3N 400 168 42 9.5 41.8
ilanured i 28 W198 0 2,080 L9248 189 42 8.9 339
Control 2nd leaf 2nd whorl 2.10 .10 1,608 779 469 305 48 T4 31,8
fanured 7 2,05 ,108 1,57 .67 500 423 48 8.2 27.6

e —— | —

It can be seen from the results obtained tiuat some fertilised
palms in areas like Kong Kong are worse than the uanfertilised palms in
areas like Bukit Goh. In some station dwarf coconuts tailed completely
aue to their high nutrient requirement. The effect of soil on crop growti
and requirements is a crucial factor ana unlegs tae deficient faotors in
the soils are wnwon it would not be possible to rartilise a crop to obtai:
maximum yields.

keclamation of acid soils

A higuly significant finding in tae reclaimation of acid soile
was wade during the year. Taese solls have been studieu since the uays
of Dennett J.He. in 1933. Draining and liming was gonsidered but it was
found tuat draining invariably led to greater acidity and ingury to crops
while liming proved ineffective. Inspite of sucan discouraging results a
test in .raining and liming was started at Ulu Bernam Zstate in 1964.
0il palw fronas were scorchsd due to excess acidity in the area. ILrains
were kept at about 3 feet deep and limestone powdar was broadcast on the
surface of the soil, XNo cultivation was done. pi ot the are was tacen
before liming, nearly two years later in 1966 and more recently in
February 1969. Tue results of t.ese deterninationse aud yield of oil palm
are as follows:-
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ol | g
;Treatmagé, R 65 e s o
T2 pH | 1569 | Av. Yisld of I
Ellmestone powaar/aore % before liming 1966 reLf i; toii/ao?;e:f%
! ' ' 1965 - 68 !
[ &
Control 0 - 6" 3.50 1 3,75 | 3.05
§ ) |
16 =12" 3. 40, s £ 3.63 7.08 |
l 12 -19" 2.90 B -
2 tons \ 3.90 4435 | 432
'f 3.55 4.02 | 4.0 6.72
.' i 2.90 - bl
|4 tons » 3.60 4.3 | 4.70
’ 3445 i 4.27 4458 T.41
| " 2405 | he ikt
|
{6 tons " 3. 75 4473 4460
iy 3445 4.24 4463 T.41
" 2,45 e
Bunch waste 0 - 6" 3.65 3.34 i .02
| 6 -12" 3.35 o ey g W T 8.45
| 12 -18" 2.95 S
|Bunch ash " 3.70 3d7 ik
" 3.40 3.70 ! 4.00 T.49
i " 3.00' f = i u :
I - i P

The palus are now about 20 yeais old ana a yiela 7 to S touns
F.f.B. per acre per annum must be considered as good.

In view of the ract that sampling of the scil was done only %o
a dapth of 12" anu it was found that the pH had changed quite considerably
a furtber sampling was done in August to a depta of 24" and the results

are as roll

OWE s=

pH of soil samples (air dried)

| - " —
igefzznas Cont. | 2 tons/aoc | 4 tons/ac | & tonssac | B/uaste 5 B/asu ?
O - 80113059 3.82 4432 4.54 3.70 | 3.60 _1

18 - 24 | 3.20 g b5 3.70 3.75 332 | 3436 |

| Vit

It can be seen from tus results that liming has increased the
dddition of bunca wuste and

pH of the soii to a depth of 18-24 inches.
small amount of bunch ash has had little influance on pH.

Yield

differences are not of much significance as tais [reliminary test was
adone only in duyglicate.
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The important conclusions that can be cviawn frow tuis test are

ags follows.-

(1)

hwﬂﬂ&;&al‘](n)

;kmul\ \
P’\.

(iii)

(iv)

(v)

(vi)

palms.

Drainage
planted.

should not be too dsep waen Q
Drains dbout 3 feet deep are quite satiafactory.

0il palm
and goou
below 4.

is tolerant to acidity oa ooastal alluvial soils
yielus can be obtained wit. the pH levels even

Liming raises tue pH of the soil consicerably ana even two

tonis per acre of limestone powuer would be beneficial at
or near the critical pH.

Limestone powder should be broadcast and no effort s.ould
be made to cultivate. Cultivation was probably the main
cause of failure in liming tests. It destroyed the we.ds,
brought up more acid sub-soil and poseibly compressed the
s0il as a consequence the movement of lime was hampered.

The efilect of liming lasts for a ver; lougtime and must
taerefore be considersd economical.

Fertilisers cc..tain._ng sulphate saculd be avoided and
preference should be given to basic materials like ash.
In the test no sulphate containing fertiliser was used.

—

——

Pulau Gadong - scid test station

crop Lus already been
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With the nighly encouraging results obtained from tue Ulu Berna
tests it can be_definitely said that aciu coastal scils which can bs
drained could be reclaimed yuite economically aand used for growing oil

Samples of soils were tacen from some of the aieas tuat had bee:
limed in September 1964 for pH aeterminations and some of the results

are as followsi-

Average for plots 114, 11B & 13A

July 1905 Jan. 1969
pH pH
Q.= 4" gfti=- 12" O = 4" 4" = 12"
Limestone powder
0 tons/ecre 3.50 3.37 3447 3.23
1 tons/ucre 3.67 3.30 3457 3633
2 tons/acze 4.05 3.70 2403 3+ 50

It does appear that the effect or limestone powdsr continues 1o parsist

aven after 4 yeais.

The station appezis to have been virtually abandousc

since the end of 1965 and no attempts have ban wade to keep the arains
flowing altaough the D.I.D. had a large urainqug close to the station.

The water table in plot 14 was only ; inocuss from the surtace.

Steps aic

being taken to clear tue drains, the undsrgrowt. ana eventually to plant
0il palm, coconuts, colfiee and Other crops.
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Leaching of acid sulphate soil

Une of thae metuods to reclaim acil
other words leaching.
containers ana leached with Jdistilled wator.
dry in betwesn periods of leacning.

follows ;-

L T

pH of soils = subject to leaching

80ils is by urainage or in
About 450 gme of acid sulghate soils were put into
The soil was allowad to
Some of the results obtained warsc as

pH at start 5 litres 10 litres 115 litres
10 3.5 4.1 b= Taf
ol 3.6 4.2 425 -
3. 3.2 3.8 3.05 3.9
4 3.0 3.4 355 3.5
50 3.0 3.5 . -

The soils tend to become impermeable and difficult to leach, however it
can be sesn tnat the first leaching with 5 litres of water has increased
the pH quite considerably.

soil sample which had an initial pH of 2.9 and the results were as follov ii-

1st.
2nd.
3rd.
4th.

2 litres
2 litres
2 litres
2 litres

pe.pem. Sulphate in leachats

(1)
630
340
196
102

(2)

639
341
120
K.D.

Limed
727
62
85

N.D.

Sulphate was determined in the leachate of a

It appears from the rasults that liwing encoura.es leaching of sulphate
howsver tuis neeas to be confirmed by further work.

Neutralisation of aecid sulpuate so0ils

The neutralisation of acid sulphats soile was studied with aid
It was apparent t.at the relatively acid sub-soils
snowed vary slow rise in the pH when neutralised.

of buffer curves.
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So0il Survax Section

Starf cnanges

. Four Cadet Agricultural dssistants were appointed in July, after
having worked us Leading Hands since March. Enche Chung Chee Yoks was
posted to the Kuantan Unit on 1.0.69; Bnehs Gehs MeGuire and Lau Chen Che
to the Aysr Hitam Unit on 16.9.69 and 16.11.69 respectively; Encue

ESEOCHai Hong who was posted to Ayer Hitam resigned on 13.9.69 to Join

Enche ¥. Nicholson was appointed Cadet A.h. on 1.10.69 and
remained in K,L.

Enche S. Makeswaran, Cauet A.A. was transferred from Ayer Hitam
to take cnarge of tne Kuantan Unit from 15.5.69 when Bnche Gopinatnan
left for post graduate studies in Canada.

Znche Lim Cheng Eng, Propationary Technician resigned to join
the University of Malaya as a Laboratory Assistant on 15.6.69.

Post Graduate Training

Four So0il Scientists left fdr ovirscas institutions for post
graduate studies in Soil Science:-

(a) Enche S. Paramananthan on 24.1.69 for the University of
wueensland, Brisbane for a course in clay mineralogy
and pedclogy.

(b) Enche B. Gopinatuan on 24+5.69 for the University of
Alberta, Bdmonton, for a course 1n peuclogy & soil
classification.

(¢) Enche Chow Heng Tai on ......... for tue University of
Newcastle, U.K. for a course in soil Chemistry.

(d) Encue Chin Fatt on 27.12.69 for the University of
Saskachewan, Saswatoon, for a course in soil physics
and pedology.

SOUIL LURVEY

(4) Reconnaissance Survey

Perak

Tue original draft soil map of tae state was revised and
brought up to date with new topography mape being printed. The arsa thus
revised covered the new sheets nos. 52, 53, 54, 63, 65y 665 T4y 75 & 76.
This final map was tnen readied for colour separation for printing in
full colour.

(B) Semi-cetailed Survey

l. Ferlis Sugar Cane Plantations

The rewmaining 10% of Phase I (app. 10,000 acres) was coupleted
in the first quarter. The final map was prepared aud tie report complate: .
The area consisted mainly of subrecent alluvial soils, well draiuned and
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also well leacued of nutrients. Physically these are ideal for sugar oane
A small‘area however, consisted or soils with hign but variable base
suturaﬁlon percentages. This was due to the niyn contents of exchangeable
magnesium and calcium and indicated that the basement rocks were calcareot.,
especlally as tue pH were commonly above 5 and increasing with depth.

Phase II of approximately 10,000 acres was exanined briefly to
draw up the rentis plan. However, with tue unhealthy situation in the
border area with Thailand, field work was postponed till the situation
returned to normal.

2. Keamubu Irrigation Scaeme (App. 60,000 acres)

The field work was completed in the early sixties, but no
proper map was produced. The araft map was prepared ana was then cunecked
in the field for accuracy in September, Except for a iew minor
amendments, the map woula be readied for colour separation together with
tue report which was being prepared.

3. Johor Tengah (App. 240,000 acres)

Phase I (app. 120,000 ac.) was completad ir the first guarter
when the traverse of tue last two lines were dons. OSlope measurements an
1ield checking were carried out. The soils were waiuly hengam Series and
variants and pnases of this seriss, the majority of wuaich were on easy
terrain. The other soils occurring in minor proportiore included some .
older Alluvial soils in tue north and soils from sandstone and rhyolites,
together with some mixed soils which were not identified. The soil map,
teriain classification map, and soil suitability map were handed over to
the Hunting Technical Services soil survey teau by the tiird quarter.

The report was being edited and would be ready in sarly 1970.

Phass II (4pp. 110,000 ac.)

Work was started in the first yuarter and completed by the end
of the year. The araift soil map was prepared together witu the terrain
classification map. The soil suitability map is being prepared and would
be ready in early 1970, together with tue report. The soil pattern was
more complicated tuan the Puase I area. Soils Rengam Series and variants
and phases of tuis series, Bungor series on tue wetasediments in tne
Pantai Forest Resurves, and older alluvial soils mainly Hurimau Series.
Analysas however, inoicated that tuese Harimau and even some of the Rengau
Series are higaner in excanangeable magnesium and calcium given a higher
base waturation percentages. The Rengam with tness nigh figures could be
aeveloped on the more basic granites, while the Harimau with the higher
figures could be formed from these waterials as wsll. The otuer soils
included riverine alluvium and Telemong Series.

4. Rompin-Endau area, Panang (App. 100,000 ac. )

Work in thie area was started in May 1963 and completed in 1969.
Soil samples were collected from tne rentis2 cut by the l1.I.0 , Panang
for spot level canecks, and also along sowme 20 miles of rentis cut by
the soil survey team. Soils included Peat, Akob and Brial bDeries, togeta v
with organic clays and wucks and Bris soils. Only about 40% of tLe area
surveyed was consiaered suitable for padi ocultivation.
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5« Pusat Ferchubaan Suzor2un, Titi Canstong, Ferak

: The rentis cut under the supervision of the Jik stationed at
PB?IF were traversed and the soils examined. The .00 acres consisted
wainly of organic clay and muck soils with some patches of peat. This arca
would be ideal ror vegetable experimental trials, outtue soil are not
typical of otner arscas.

6. Proposed Padi areas, Pauang

The following areas were examined for the SAO in more detail
than usual.:-

Gancuong - Pulau Rusa Scheme (10,400 . )

Briah series occupies about 50% of the arsa which is suitable
for padiy whiie tue remaining areas are on organic clay and
muck wuilch are marginal for padi.

Sg. Pandan Scueme (13,500 ac.)

iny 50% of the area is suitable for padi. Soils mapped
included Organic Clay and Muck, Telemong-Telega, Holyrood
and soms sedentary soils.

Sg. Soi voheme (26,000 ac.)

Only about 20% of the area i1s suitable for padi. Soils include
deep peat, Holyrood-Local Aliuvial Association, Organic Clay
and Muck - akob Association and Rudua and Rusila Series.

Kuala Pahang Scheme (16,000 ac.)

Only about 20% of the area is suitable as the so0ils are mainly
peat, Rudua ana Rusila Series.

Pekan Padi Scheme (161,000 ac.)

The survey vas started in the third guarter and will be carrisd
om in 1970. So far the soils include A<ob, Briuh, Peat and
Telemong Serius.

7. Ulu Jabor, Trengganu (5,000 ac.)

The arce was examnined for suitability for tapicca. OSoils are
mainly Rengam Series, but the terrain is rolliug and niliy. Tagioca was
not recommended ior the hilly area.

4. <Kesang lrainase Scheme, Malacca (6000 ac.)

Tue low lying areas were exawined in greater aetail, as the are:
identified from tue reconnaissance soil survey was one of the areas with
potential for agriculture. The river valleys are occupied by peats of
varying depths from shallow peat at the edges of tne basins to more than
10 feut deep at tune centre. Tue soils along the Kasang hivaxr are mainly
Briah Series. Thuse awa, from the river are thougut to be acid sulpuate
goils as laint smell was detected. However, the samples collected had
pH over 5 and very low conductivity figures. The peat had pH of about
4 and up to about 40F mineral matter. The Briah nas goou potential when
drained, and the peat are among the better type.
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(C) Detailed Survey

a. F.L.DeA. 0il Palm Schemes

Jerangau Scheue, Trengezanu,

‘ Some doubts were raised by the foliar saupling team regarding
the soi. boundaries when locating the sampling bloc<s. Corrections wers
made on the area as sowe of tus boundaries hLad to pe realigned.

Ulu Jempol Fhase IV, Pahang

_ The survey revealed tuat the soils are wainly begawat, Munchong,
Durian, and Batu Anam Series, with some narrow patcaes of coclluvial and
local alluvial soils.

Sungei Dusun Phase II, Selangor

Furtner field checking was carried out and thLe map produced.

Bukit Bading Scheme, 3 & 4 Trengganu.

Soils mapgped were mainly Rengam Series togetier with shallow
puases and variants of the series. Pockets or Jerangau Series was also
mapped.

S5g. Tekain iesearch Station

About 200 acres of this station was survayed and maps produced.

b. Other Schemes

Mairh Tapioca Plot, Paya Besar, Pahang

The 450 acres of the Mara tapioca plot was surveyed in detail.
The area consists of Akob together with Organic clays anc mucks. 4t
depths jarosite was noted in the deep drains. The ibok and Orgunic clays
are poorly drained. Inproved urainage would nelp in the cwmltivation of
tapioca

Sungei Tong Cil Palm Schewe, TrengJanu

an area totalling soume 1,900 acres was cleared ftor oil palm.
The terrain was mainiLy steep, and because of this tne Menteii Besar
requested through the 5S40, Trengganu for a detailed survey to be carried
out. The survey showed that the major portion of the cleared land .as
unsuitable for oil palm either because of shallow soils or very steep
slope. Thls arsa was marked as unsuitable for oil palu for tue State
Beonomic Developuent Corporation in our original exanination of the
Sungei Tong Scueme. Subsequent to this the Dutch Tscuuicel aid Team also
marked tuls area as unsuitable for oil palm.

Sungsi Tong Oil Palm Schewe Pnase I

At the request of the State Government this arece was surveyed
in detail for foliar sampling and fertilizer reco.mendation. The soils
are mainly granite divived belonging to the Rengam-Jerangau group with
phages of tuis scheme will be surveyed at tne later part of 1970 when tue
palms will be rsady for sampling.
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acid Sulpnate Soils - Kedah Plain

The areas of aciu sulphate soils were samplad very closely and
analyses for pH deteruinea., These points were plotted on the maps so that
a pH map of tue top 6 inches of soils could be producad. The map for
Guar Chempedak area was ylepared, while lurther work is necescary in the
Kedah-Perlis area.

¢. Experimental Stations - characterization of soils prograume

In the revised programuwe for the cuaracterization ¢f the soils
in all experimental stations in West Malaysia, the combined eftorts of
the soil surveyors and soil chemists were called upon to caray out
detailed surveys and samplings according to soil typss for full analyses.

The following stations were surveyed and samples collected for
analyses:-

Perlis -~ Buxit Temiang Station

Soils ma ped were mainly the Chuping Series with minor variatiors
in cclour and texture. 4 reddish soil, not unlike the Serdang Series
was also mapped. Odd patches with limestone concretions are also present.
These soils with the concretions are paler in colour and heavier in
texture than the Chuping Series.

Pahang - Cameron Highlands Station

Soils mapped cousists mainly of the Bukit Tewiang Series from
granites in steep terrain, together witn steetches of alluviun in the
valieys and colluvium at the foot of tue hills.

Trengganu

Eleven State and one Federal Station were surveyea. The Pauang
Ipoh statiouwhich was indicated in the area as suitable for maize was having s¢
gsome difiiculty as tue wmaize trials laid uown were not doing well. uis
far as the physical and chemical properties of the soils (Padang Ipoh
Series - tentative - on the higher levels of the low terraces associated
with the coastal plains of Trengsanu) were concerned, there aid not seen
to be any limitaticns to maize groewth. The availability of moisture
could be the cause of the failure.

Johore

Parit Botak Ltation

The many samples collected in a grid system for pH determinatious
and sulphate content nas proved very useful. pH were all belcw 4 and
the sulphate contents were medium to high. 4 pH map and & scil map were
produced. These soils were acid sulphate soils, although they were rapped
as Selangor shallow phase in the previous survey. This was due to a
lack of correlation by the supervising orficer, as the drains now show
signs of jarosite being formed. This will mean that most oi the shallow
Selangor Series in this part of Johore will have to be viewed with cauticti.

Perak - Talok Baharu Station

Soils are mainly of the Kungkong Series, wita only minor
variations in depth. This soil, with urainage would be axcelient for
coconut.
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(D) . ad hoc surveys

(a) State Schemes

Thess were mainly requests received from the State agricultural

Officers fgr toe soils in proposed areas for davelopuent to be exauined
and tue suitability rated.

1. Kelantan

Six areas for clearance regarding tas suitability of these
areaalfgr agriculture were received from the 5.0. These were requests
for wining prospecting. They were reported on, based on information of
topography and the field recorus of the reconnaissance survey of the State.

2. Treng anu
: Two proposed scuemes totalling 36,000 ac. were examined auring
tpa f}rat quarter. During the third quarter, four aleas in the Marang
District were examined for suitability for tapioca.

(a) Mukim Jerong

; 65% in steepland witu shallow Kuala Brang tferies unsuitable.
Remaining 35% on harang .pek .association whica are marginal for tapioca.

(b) Buloh Nipis & Bt. Kuang

25/ on steepland would be unsuitable. 25% is swampy land which is
waterlogged for the greater part of the year waich with drainage could be
used for tapioca. The ramaining 50% is on Marang .pek .ssoeciation which
is marginal.

(c) Sg. Karak

The eastern portion is suitable as the scils were Serdang-
Holyrood association. The western area consists of nearly half on
steepland and the ramaining area on the Marang-.pek ussociation (marginal).

(d) Merang Scueue

The area consists of organic clay and gley clays with high
water table. When drained the area could be developed.

In addition, an area of 200 ac. in the Parit Memarit Kijal was
exanined for padi. Soils are organic clay and shallow peat in permanent
swanpy land. The area is marginal.

(e) Parit Memarit Kijal

an arca of 200 acres was examined for an irrigation scheme for
padi. This consists of a perumanent swamp with organic clay and shallow
peat soils of marginal suitability for padi evsen if the area can first
of all be drained.
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3. Pahang

In addition t¢ the proposed aui schemes wuich were examined in
gr§ate; detail than ysual,the Caweron Highlantis arsa was also examined for
SUlt&bll?ty for tea. Five arcas were exauined. Slopes ot up to 35 degyress
are considered suitable for tea cultivation if other factcrs are favouratls.
Oge area of 5,000 acres is considered unsuitable. Two of the areas are
witiin the catcament area fur the hydroslectric scasus. The dam is
al;aady being silted much quicker than anticipated because or severs ervsion
and tue intensive type of cultivation, and opening of forested arsas
for agriculture wituin the catchment will furiher aggravate the situation.

4. Johore

(a) Ban ¥oo II (app. 900 ac.)

Soila‘aza wainly Harimau Series with some Ulu Tiram and Loeal
wlluvium. OSuitable for agriculture.

(b) BSungei Pengalsh (app. 1100 ac.)

Suils are mainly Harimau Series on unaulating tc rolling terrain,
with the river valleys occupied by Local -lluviuL.

(e) Batu 525 miles Simpang Rengam Road, uysr Hitam (app.500 ac.)

The arca cuusists of peat more than © fost deep, and only
marginal for agriculture.

(d) #acuap Dalaa VII (ap.. 600 ac.)

Suvils are wainly Durian Series on the uplaad zreas with peat
and riverine ulluvium in the lowlying arsas.

(e) Sungei Inas (app. 3 square miles)
More than 60% cf the area are on terrace alluvium consisting
mainly of Holyrood and Harimau Series, while the remaining arec

is of riverine alluvium.

(£f) Sungei Seluyut (app. 640 ac.)

Soils are mainly kengam Series with the river valleys ot
riverine alluvium.

(g) Mauwbai Forest leserve (3,000 ac.)

The area consists mainly of Rengam Series, Serdang=-Munchong
asgociation and a small area of steepland. Lxcept for the
the stuepland, the rest of tune area is suitable for oil palm.

(h) Triang Kechil Drainage Scheme

The s0il map was extracted rrom the Reconnaissance survey for
the 5410. Incications are however, that toe aree has very low
potential for padi, as the scils are maionly hudua, Rusila

and sedentary soils. Only a swall area is of alluvial soils.

(1) Sg. Belitong II

Soils are wainly Hariuau Series on rolling teriain, with small
patenes of riverine alluvium.
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(J) Chaah ¥adi Scieme (13,000 ac.)

The area is covered mainly by alluvial soils ¢f whioh the
Organic clay and muck are prominent. Paat of ¢ to 6 feet deep
are also found in tue south. The potential fox padi 1s margin.l.

(k) Proposed tapioca area (2,500 ac.)

approximately 70% of the area are of soils of the Serdang and
Durian Series, with small arsas of Malacca aseries and some
tuff derivea soils. Organic clays are fouud along the river
valleys. The Seruang & tuff derived soils are suitable, wuile
the Durian series are marginal. Malacca Series is not suitable
for tapioca, while the organic clays need to be urained.

(1) Ulu Sg. Johor (320 ac.)

89113 are walnly ‘Rengam Series with alluvium bordering the
river. Suitable for developuent, but the slluvium is seasonally
fleooded.,

(w) Ulu Jewentah, Segamat (500 ac.)

Soils are nainly Serdang Series with swall pockets of riverine
soils.

(n) Kg. Sayong & Kg. Gambot, Sedeli Basar

This low lying area proposed for padi consists of peat with
some. riverine soils and surrounded by ssdsntary soils, and
has very low potential for padi.

(o) Repianting Scheme, Jabi (2,000 ac.)

The soils are Tavy and Bungor Series frow shales, and suitable
for rubber.

5. Perak

(a) Batang Padang (1,500 ac.)

Soils are wainly Holyrood-blanik and Serdang-dunchong ussociati ns,
and has been recommended for rubber, ovil palw and mixed annual
CIops.

(b) Hutan Siwpanan Binteng Hijau & Pian (1,075 + 1100 ac.)

The Bintang Hijau Reserve is not suitable foi1 agriculture as
the slopes are vey steep. In the Piah Reserve; the soils of
tie Kala Series occupy about 500 ac. wuile the ramaining 600 ac.
are on steep land.

(c) ayer Panas (1000 ac.)

70% are on the Chenian Series while the rameuining 30% are un
steepland, and the urea has been recommended for rubber.

(d) Perloh Extension (1,250 ac.)

sbout 1000 ac. are un steeplapd and unsaitable for oil palu.
The remaining 250 wcres are un Cuenian 33ries wita soue .pek and cor.
considered uarginal for oil palm.

vt o ‘ ‘ _ __42/_,,
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(e) Trans-Perak Staxe II Changkat Cherain ..rea (11,300 ac.)

Shallow peat, organic clay and uucks occupy about 5000 ac. and
should be suitable for shallow rooting orops with tae correct
Tertiliser applications. Sogouana-pitiawan-Holyrood Lsscciation
vccupy about anvthner 5,000 ac. while the rest of thne area consicts
of Telouwong-:ikob ussociation, and the Serdang-Munchong
<Ssociatiun. .11 these soils have goud potential for rubber,
tapioca and other cash crope.

6. Selangor
(a) Ranchangan Tanah Duabelas, Kuala Langat (3,000 ac.)

The soils are mainly Briah-.kob .ssuciation and uas been
recomuended for padi.

(b) Chier Game Reseive

This area was examined but the greater portions of which are on.y
of marginal suitability for o0il palm. The requirsd 200 acres

O for a Youth Scuneuwe will have tu be augmented by land acruss
the river.

7. Negri Sembilan

La) Jelai Forest Recerve

The area was propused fur a banana sc.eme, but the soils are
lateritic or shallow and not suitable ror banana.

(b) Hutan Siupanan Kenaboi (1,000 ac.)

The area is unsuitable for agriculture because of steep slopes.

(e) .yer Hitam .rea for sugarcane

The area north of the Ladang Gedes had been surveyed 1or ILD.
and reported vn. . copy of the report was extendsd to tue 5.0

. 8. Perlis

« total of 2,000 acres in the state were exawined for swmallboulders
for casun crop cultivation. These are mainly on terrace alluvium and
have bsen recomuwended for vegetables and other shallow rotting crops.

(a) FLL. proposed schemes

The proposed scusmes for developrent were inspectad and reported

ons=
State No. of Scheines “Creages
Selangor 1 10,00C uac.
Trengganu 1 2,000 ac.
Panhang i 4,000 ac.
Perak p 2 2,000 ac.
Jonors 3 2,300 ac.
Perlis 1
43/~
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(b) sstates for soil switability certificates for cil paln

Panang. Ulu Keratong (6,000 ac.) wers found tu be suitable for
0il palm.

Treng.anu:
Jabor Valiey Bstate (2700 ac.) on hengam & Kuantan
Series were certified as suitable.

Johore. Bukit Katil Bstate on Brian-Selangor .ssociations
were certified suitable for o1l palm with drainage.

palansor.

-t - i ;
Feruatang Ostate (29.5 ac.) on Pertatang Series were
certified as marginal for oil palm.
Seng Ho Estate, Klang (Y0 ac.) on Serdang-Munchong
«88ociation were certified as suitable for oil palm.
Correlation

The following correlation trips were made curing the year, to
correlate tae soils or checking the soil units before the preparatiovn of
the soil uaps:

1. Parit Botak Station & Kulai Young 3state.
2., Johore Teagah .rea, Phase I & II.

3. Keuubu Schene, Kelantan.

4, Kuantan .rea for tapioca.

5. Two trips were wade witn the Huuatings Cuusultant soil surveay
team. The first was a fauilarizaticn tour of the South Johore .rea,
during wnich representative soils mapped in the area were suown. The
second trip was to correlate the soils in tns vicinity of Kota Tinggi ars:
which has been selected by the team as a preliminary study area.

6. . correlation to thne Bukit Cheraka Istate to check on the
wapping units of the estate so that the surveyor can use these as guiuus
for the survey of other estate in tue Barlow group oi estates, was carrii.
out late in the year.

Miscellaneous

Visitors included Mr. Robinson, Huntings Technical Services Ltd.
who came for discussion and consultation regarding the soil survey of the
Jounore Tengah & Tg. Pengarang uirea.

The senior officials ¢f the Engineering Qlcscurces of Canada

caue in to find oul wore about the South last Panang area to enable tuen
to put up a final proposal for the feasibility study.
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Present Land Use Section

1:25,000 PRESENT_LANO USE HAPPING:

The 1: 25,000 Land Use llapping programae has been completed,

: The total national coverage at this scale is 729 sheets. 46 sheets with no agricul tural land use
(containing 7F, 7S 6 and 8 only) are not compiled. The total number of sheets fairdrawn is therefore H82.

TOTAL COMPLETED
NATIONAL W JoTAL SHEETS
COVERAGE 1980 COBPLETED REWALN 1NG

INTERPRETATION ANO COM ILATION SHEETS

COMPLETED. (including sheets with no 728 195 (273) 728 (100%) NIL
agricultural land use)

AREA WEASUREMENT COMPLETED

= (Including sheets with no agricul tural 728 263 (368) 728 (100§) NIL
. land use)
FAIRDRAWN SHEETS COMPLETED 6682 317 (46%) 6682 (100%) NIL

2 MILES 70 1 INCH PRESENT LAND USE STATE MAPPING

HO: OF SHEETS  LAND USE SHEETS ~ PUBLISHED In COLOUR PUBL ISHED
SIATE COVERIG EACH COMPILED  FAIRORAMN BLACK & “HITE  PREPARATION  Ii COLOUR
STATE
ilalacca 1 1 | 1 ] |
Negri Sembilan 1 1 1 ] IN PRODUCT I -
Penang/Province Yellesley | | ] 1 1 -
@ seronoor 2 2 2 2 . -
Johor 4 4 i 4 - -
Perlis 1 1 1 1 IN PRODUCT I O -
Kelantan 3 3 2 - - S
Pahang 5 5 3 - - -
Kedah 2 2 - - - -
Trengganu 2 - - - - -
Perak 3 [§ PRODUCTION = - . "
REPORTS: The following reports were published:-

1) Land Use Report of Penang/Province ellesley

2) Land Use Report of Selangor

3) Land Use Report of Johore

4) Capability Classification for Outdoor Recreationof Penang Island
5) Aerial Photo Index of Yest Malaysian Land Use.

45/~
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The draft for the Land Use Report of Perlis was complsted. Reproduction is nos in progress.

AP SHEET DELIVERIES:

0f the 6,888 copies of map sheets delivered to date, 5,091 were delivered in 1969,

STAFF:
Canadian Colombo Plan Specialist 2
iialaysian Counterparts 3
Compilation Section 15
Area lieasurement 2
Hand Colouring & Report Binding 7
Oraughting 5
Colour Separation 4
Typist 2

The interpretation section, having completed the interpratation of al’
moved out of the premises in the Survey Headquarters, Jalan Gurney, in June 17

Interpreter has since returned on completion of his contract, The two techr
the Survey Department have also returned back.

0f the 40 persons connected with the project, 2 are Canadian
temporary staff,

_ j,,r
e
(K. Kaifa. ' .3), :
Senior Cune.diegt.
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