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SOIL SUITABILITY CLASSIFICATION

’P{u 'eoso.ls & Co ot dbvalionn {w S.E.T.V
In this project, consideration will have to be given to suitability of
soils for arable or anmual cultivation. To allow for this some tighten-
ing of the limits will be neccessary. To effect this, the original class
I of the Malaysian soil suitability classification has been divided inte
three classes. Classes I and II indicate soils suitable for both annual
and perennial cultivatiom, Class III then becomes the best class for
perennial cultivation only. The succeeding classes follow the principles
laid down in the Malaysian soil suitability classification.

The parameters laid down for the various classes are offered for discus-
sion. The kind of limitetions considered are the same as in the Malay-
sian classification. The actuasl paremeters are somewhat modified.

(a) Gradient and texture
The limits chosen are similar to those of the Malaysian classifica~
tion as far as slope angle is concerned. The initial limits have
been tightened to allow for arable cultivation.a been set
as a possible upper limit for agricultural use. It may be desireable
2,¢° to incorporate a further division of, sey, @ as upper limit
_© guitable for productive forest management and(> 35-7to be left as
watershed protection, wild-life reserve, etc. Obviously these
practices are feasible also within the better class soils, but alter-
native use for agriculture and/or Forestry is a socio-economic ques-
tion and does not need to be considered in this classification. The
textural limits in relation to gradient have been raised slightly
because so many sedentary soils have textures of SCL or finer., Some
consideration should, perhaps, be given to the relationship between
erosion and infiltration rates.

(b) Drainage

Drainage limitations have been slightly altered, For the present, .
very poorly and excessively drained have been considered of equal
status as limitations. However, in many cases a Very poorly drained
soil may be morve susceptéble to improvement then an excessively
drained one, The latter may often be a more series continuing hazard
than the former. Some distinction may have to be made.

(e) ! penetrable laye

Fixed and arhit.rnry doptha have been chosen for the various classes.
Some modification has been allowed where the impenetrable layer is
6" or less in thickness. A further modification has been made on the
basis of texture for very shallow solils.

e AN ST T
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(d) Salinity
A saline horizon has been considered to be a horizon with an E.C. of
equel to, or greater than 4 mmhos. Depth factor is the same as for

depth to an impenetrable layer.

(e) Acid Sulphate layer
Depths are the same as for salinity. Some definition of an acid

sulphate layer will be necessary e.g. on content of total sulphur.

(f) Depth of organic horizon

Should an upper limit be chosen on the premise that deep swamp jungle
peats are of little or no agricultural value? Parameters quoted are
based on an estimation of the remaining depth after drainage. This
to some extent will be a continuing limitation. Depth before drain-
age is transient only. The nature of the peat will alsoc be important.
Some distinction should be made between well humified peats and raw
poorly humified peat, especially since the latter are usually woody.
No distinction has been made at present.

(g) Bockiness
The limits are largely as in the Malaysian classification.

(h) Nutrient unbelance

Distinction has been made between nutrient deficiencies which can be
corrected simply by addition and those where either texicity occurs
which is difficult to remove or there is an @nbalance e.g. severe
phosphate fixation which is very difficult to overcome, This is
inherent in the definition given in the Malaysian classification,

Nov. 1969,
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(A) Depth to Saline Layer.
> 84 cosevsescceluitoble for 2ll erops.
00 - 04
3 - 60
24 - 38
i2 - 24
[ N - J——— Wnﬂm

(B) Salinity content measured as E.Ce mu/hoo.

-2 ;
S Bl §

> 4=-8

>..“‘ Moderate

> 18 ————bigh
dende of lime TequiicaoRb.

Tons/eeve/ssnws to raise ph. by any given uusber of undts or half

undts.
2eale fox major mabtrient roaulremento.

519
R &2

Total mutrlonts by depth phasess
Avadlnble mutricnts expresied os hesm/acre oot




A1l crope including anmuel CYOPS ssesssscscsscsesesiroup I
Somi-pevenial orops eege BANANAS, CANE, RAMIE .eeseeCroup II
Pervenial crops rooting> 4 feet ssssssssssasssssseesizoup IIX
Ferenial crops rooting (4 foct seesssscsssasscssssdGroup IV




= T

PR

i

L o SURSW BV N

s e

[

pun|  peginisig NYWNH y
$915UB131)0p (USIIINY §1DIEPON | SOIDUSIDNLED |USLIINU BindY —_— AT S v Gl u
Aj@wesyxe Kq pesnos K4i9jxoy LN3IHLNN
(ewnjon 108 jo 9,g2-0|) | (Pwnjoa |108 jo % 06—62) (ownjoa 109 40 %GL—08) (ewnjoa 108 4o 9. <)
ubiis siniepon eweiyxe Kpoiepony sweJix3 $SINDIDOY .
#3008 4L 4D ¥IINL $00HO4Z | 9208 BUL ID WU 193} < ssauols  Auo s 5
Csimid) PAER (9eRBoLINOM) NOZINOH DJINVOHO
" H3IAV
230)4NE By} WO, SOYOIUI OGOLOE 80044n8 Y} WOJY SOYIUI Op OjOZ | SJ04INE BY| WOJ) SBYDIUIOZ 0} OI| ©20)JNE By} WOJ) S8YdU| O| 040 D
JLVHIINS QIdV
sujjos n_nuoy sulos  K|sjoiepop suijos  KjBuons _— ALINITVS S
(*wa g2(-001) (‘w2 001 —06) ("w208-62) Cwas ¥3AVT Q3L0VdWOD
seydu| 0 04 OF seysu| O o4 02 0451 02 04 01 Nam G S e ATONONLS OL Hid30 2
poutoip peaujpip Kjea esedxy
10 poujoip Kj400d 0} Aj100d Kiep a— J9VNIV
Ajesissncrs joymeuosg peujosp Kjpoejieduy s g
s(jos  painixe} 81108 painjxa; Aapey s|108 peinixe; Kaoey 9|08 pesnixay
AADey yim sedojs 2|—2 Yilm sedojs gZi0Q0Z=—2I itm sedojs ge—gZ 002 Kaoey yym sedois g 3ynix3l ,.m
el ° o o & & ° o
i a0 10 i0 aNY \&\
8[108 painjxaj $1108 peJnjxay B1108, PRININE} e e o LN3IQV YO '
WBIL Yim sedops 9.2 b1 yya sadols 21 —9 $4B11 uiim sedos G2 400221 4Byl yipm sedojs g2z Jo 02<| m«o
HONIW 31Vy¥300N SNOIY3S SNOIY3S AH3A 3d Al TO8BWAS
YO G 41
- T \.ﬂ T,

HLIMOY¥9 dO¥O Ol SNOILVLINIT




*‘ 2,,'{--, MH} ho— (s dwcrb "-anw;—--ﬁ*—-m

Rl e O R e T i Sy e Y
o m—

hmﬂi | af 5% § e < ; gvv(! ML&L.& -—p—s».e—-—m

LA @':” ..n'.H' .ﬁ,{ M‘

s 2P AT i )

sy

-

P, s : e XA AT A gt e

Se v W2 -ﬁa;.w;:vf-r%t’-_f A -wuf U""nwm.

ooy




Sorls _woth ne [imitatins se onty mreicr Viwifa

% Crdp ?th«-
, L4

/&9 44"“.( “dnTireat Fot o Ié}h ‘U‘Uﬂh

/9 K.uw'u Toclivey 5odt _ou  thpe 2e0” Orceshy 2T

et F
e

Cigps R Jote  wk one er —ore Ores derate.

-

Roots Jensni Ter thon s % &O 9"0-9// : ! _.—"_.__.:“ ) 2, E

26 z,q{'f lnlined  Soclt On. | vhre, W Zae
2q ’ygi!n_ X & - & ﬁ-—-—-—-._.:_.. 26 247" =
v : o
Padl s o K Aenle sateient d/cu—g,._u.{ Crconrinly, Ju..(’
_-’G.r §o./e il d.-qaa‘f . af Do éo .-...,4;, j,-,..‘_ Sl
44«-,,&& ove-ol r‘d‘- safZ, S oels kiva q/fon/ u(/uq.a 2P
£ : botoree. 2, =gl
2 9¢ : A’:..nu., *(»,.ﬁg(_xo/s o r&’!ﬁ&z » : R WO S
s v e ;%ﬁ' af Jorge™ _W +
12 SRV i e 5 SR Ve o 5.— AR e MR
$ oo
P Lplf lenlod Soli  en (. uﬁ-m..c..;, e
aed PS80  roct van ) suil o i |
<én . £ beteaecs, €~
S-SR Ll etod wlt on sl sk o’ e ait
' il peate  scotrict éff/é.wucm
DGt S 6'

. Lp-’/ Dolioent S0 fs on (e, dech—evesoctony 75
Uccqrively Limued acd Lo, Aegfe ,.ﬂ,z,,a‘,_,

ﬂf{ﬁé&c;a:ﬂ .
[ 4

=3

Cirss S Sels wH af feas? one Ierivte  [fomiSoTions
: 7 24 Jrao . :

3¢ : 4 (".} “lvTirewt $6:/5 S s lore 3 _1; } -
- . 7 ‘c‘ﬁo«- P T I's A -..,qr_ﬂ'.'\: % .
5 )P /én;‘-; G Tigme s dﬁ-ﬂ”'r ot £ {?X. w / g 2 % th i~

&.7- DAL [y /u—,q Gf ro-ag " 1{_.,, . Pt ;

M b’e-(.., /vu.-('| é Pﬂ‘wr/ Avssosd goily

&d’a o c.'-u.pm! "dqq! qf ro~do * ,,fnx GI--M
Qu{ 4.4,.7 S g ‘02’ W?Mt’%

__*




F %

e

S itab for 0i1 Palms
dest lialaysia

by

(Or, NG SIEW KEE)-
Department of Agriculture, Kuala Lumpur,

Introduction

The acreage under oil palms in Hest Malaysia has approximately doubled in the last five
years (Table 1) and it is envisaged that by 1972, the total acreage will exceed half a million.
This expansion has taken place on cultivated as well as forest land with a ratio of about two to
one, Although the rate of expansion is impressive, the present oil palm acreage constitutes but
only seven per cent of our monolithic rubber estate and under five per cent of total land under
cultivation, There is thus considerable scope to accelerate the pace of crop diversification so
often advocated. Perhaps, current rubber prices will give greater impetus to oil palm development
in the next decade.

Jable 1
0i) Palm Acreage In Hest Malaysia

P hcreage r oil
Year in production
Total ex-forest land | production (tons)

1952 153,400 2,230 114,150 106,500
1963 175,500 7,890 121,450 | 123,650
1964 166,700 16,200 128,100 120,100
1965 207,950 24,660 144,300 146,350
1966 256,200 45,000 157,600 - 166,450
1967 300,000 7 60,000 - -l

1 _ :

ldeally, such development should be planncd so that the oil pala is cultivated in the
more favourable climatic and soil conditions of this country in order to s:cure large yields and

+ effect sound crop diversification, In this manner, the growing oil palm industry can further con=

solidate its already viable position and strengthen its competitiveness in the world oil market.

It is, therefore, heartening to note that the expansion over the past five years has in fact taken
place largely on the better soil and climatic conditions of this country. This guided development,
so to speak, is important because the potential for oil palm plantings on both cultivated and

virgin land is apparently large and in both cases, soil conditions can influence ylelds signifi-
cantly., The development of the oil palm industry cannot be isolated from overall agricultural
development and has to be viewed in the light of the objectives of sound utilization of the nation's
soil resources for diversified agriculture,

What then is the development potential for oil palms in West ilalaysia in terms of the
extent and quality of land resources? To determine this, it is necassary to consider the climatic
and pedological requirements of the oil palm and the nature of soil resources in West Malaysia.
The prime objective of making this appraisal is to draw up a guide line for development.

Cl 0

0il palms are principally cultivated in the tropical belt and although not much is known
about the relationship between oil palm yields and climate, lower yields are generally obtained in
a truly monsoonal climate asin Nigeria than in a more equatorial climate as Malaysia. Observa-
tions within Halaya indicate that an annual rainfall of 70 inches or more which is fairly well
distributed is adequate, A pronounced dry season of three months or more is less favourable,
Thus, most parts of West Malaysia with the possible exception of parts of northern Perlis/Kedah
and the Tasek Bera region, are climatically suitable for oil palms,

Soil Conditions

The characteristics of a soil affecting its suitability for oil paln development are
physical and chemical but of these, the physical features are more important as they are more

eeel2
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durable and less amenable to change by managesent. Broadly speaking, sofls intended for oil pala
cultivation should be on fiat or gentle terrain, deep and friable to allow firm anchorage and
healthy root development, and possus good retentive powers for moisture and plant nutrients. Thus,
the physical properties pertain to slope, soil depth, texture, structure and consistence, presence
of impenetrable or compacted horizons and permeability of profile. The major chemical features

are soil reaction (pH) and general nutrient status of the soil although this is less critical today.
Within each characteristic, there are differences of grading which affect plant growth more or less
favourably. Thus, the potential of a soil is detormined by the particular combination of grades of
these properties.,

In establishing and using such criteria, emphasis is given to their measureability and
general validity, The first presents little difficulty. However, field experiments to verify the
validity of soil criteria for oil palms are pratically non-existent; so it is necessary to rely
heavily on evidence from observations made on various oil palm holdings. This admittedly, decreases
the objectivity of one's interpretation but it is unlikely any superior method can be deviced at
this juncture.

The major soil properties and their grading used are presented in Table 2,

Jable 2 T

Major Soil Properties Used For Assessing Soil
Suitability For 0i] Palns

' Property | e
I Favourable ilarginal Unfa\rou_rable

1. Terrain L 12-20° >

2, Effective > " 15-30" Padhs - i

soil depth i
‘ in relation |
. to impene= [
I trable sub~
| soil layer
| or parmanent
! vater table !
| 3. Texture loam or heavier sandy loam loamy sand
or sand

4, Structure and strongly develop moderately weak or
i consistence ed, friable to developed | massive and
| moderately firm and firm extramely
i firm ¢
! 5, Llaterite nil fragmental fragnental
| 6-12" kB M
! thick thick or massive
| 6. oH 4,0-6.0 3.2-4.0 VT
! 7. Peat layer 02" 2-5! >3
= (thickness)
!
| 8, Permeability moderate rapid or very rapid
| slow ‘ or
: very slow i
| ' ' il

Only three grades of each major svil property are warranted by present data and the grad-
ing depicts the increasing demands on capital inputs and managerial skills as soil conditions become
more adverse. The slope grading may be thought rather conservative in some guarters but this view
has to be counter=balanced by the neceds of soil and water conservation on a national basis and it
is not tenable to encourage large scale deforestalion of steepland when so much more suitable land
is available.

The suitability of a soil is determined by the particular combination of major properties
it possesses and to differentiate soils, the criteria shown in Table 3 are used. Using such standards
for delineation and information on the nature of soil resources in West Halaysia, a suitability
classification designed to project the potentials of common soils for il palm development is deviced,
(Table 4).

It is appreciated that tha suitebility of a soil can be seriously influenced by economic
forces, especially price levels of palm oil and cost of production. Consequently, the boundaries
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between the classes are not rigid and there are also gradations within each class. However, an
adverse decline in prices of palm oi) in the future will certainly hit hardest those estates on
marginal or unsuitabk soils while those on better soils should buffer adequately against such

unfavourable effects.

Jable 3

Criteria of Suitability Classification

Classification

Criteria

|m.(a) Highly sui tabie
() Hoderately
suitable

(¢)  Marginal

(d)  Unsuitable

Soils possessing all scheduled properties within
favourable grade.

Soiis possessing not nore than two properties in
marginal grade.

Either three or more properties under marginal grade
plus one property in unfavourable grade,

Tuo or more properties under unfavourabk grade.

Table 4

mon ta Soil Series Classified iccording To
Their Suitability For Cil Palm Planting
Soils Highly Hoderately Marginal
suitable sujtable
(a) Derived from Kuantan Jempo) Bukit Lunchy
igneous parent Segamat Kulai
materials Kampong Kolam Tampin
Katong Kala
Jerangau
Rengam
(b) Derived from Prang Batang Merbau Seremban
sedimentary Mlunchong Bungor Durian
parent Serdang Pohol
materials Tavy Batu Anam
Kemuning
(e) Derived from Harimau Ulu Tiran
older and Tampoi Kawang
sub~recent Sitiawan Sogonmana Lunas
alluvium flanik
Holyroud
(d) Derived from Telemong Akob
recent Briah
alluvium Kangkong
Selangor Telok
(e) Organic Organic clays 2-5' peat
soils and peat over
i clay up to 2!
i deepo
Yield data

. Unsuitable ,
: I

e m———

Kedah
Kuala Brang
ialacca
Gajah Hati
Apek
Marang

Linau
Kranji
Rudua
Rusila

3" peat,

The preceding soil suitability classification is based essentially on pedological factors
considered significant for the growth of the oil palm. Thersfore, its general validity can only be
. upheld by yield data of palms cultivated on soils of variable quality., Table 5 shows a sample of
data obtained mainly from a number of of} palm estates and elthongh this soil = yigld relationship
study is by no means exhaust; /e, it offers adequate evidence which is in fair accord with the suita-

bility appraisal.
Potential Acreage

It is evident that a majority of common soil types in West Malaysia are suitable for oil
palm cultivation and the potential acreage of such soils is large as presented in Table 6. This
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Table §

Yields Of 0il Palm Plantings On Different Soils (Tons/Acre)

= 8

Soil Series Sui tability | Material Planting FoF.B.
Selangor H.S. Dx0 (post-war) 9-12
DxT
Kangkong “ 3 . 8-11
Briah . DxT " 8=10
Munchong i DxD " 7-9
Rengam/Jerangau & Dx0 n 8-10
Bungor 1.5, b - 6-8
Serdang .S, DxD b 6-7
Organic clays M.S. DxD » 6-8
Durian #. DxD (pre=-war) 45
Batu Anan i, DxD (postewar) 45
Telok M. DxT i 4-6
Holyrood M. pxD " 4-6
Peat (2-5') M, Dxp * 35
Malacca U, 0xD (pre-war) 3-4
Linau U. . DxD " 2-4
H.S. = Highly Suitable
M.S. = Moderately Suitable
ity = Marginal
U, = Unsuitable
fable 6
Soil Potential For 0i1 Palms yn West Halaysia (In Thousand Acres)
i;““ _Suitabillity _‘4‘
State Suitable i Marginal Unsuitable
Perlis - 5 P -
Kedah 295 9 345 |
Penang 109 20 11
Kelantan 227 213 T4
Trengganu 405 19 14
Perak 893 382 130
Selangor 42 87 466
Negri Sembilan 336 626 15
Malacca 206 13 | 21
Pahang 2,820 1,320 1,040
Johore 2,060 888 %8 |
TOTAL | 8,003 13,818 {3,799 |
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potential occurs in both cultivated and forested land, In the former category, the potential
lies on land mainly under rubber or coconuts in the coastal flats of Johore, Selangor and Perak,
and on the undulating to rolling rubber country largely in the same states mentioned as well as
Negeri Sembilan, The potential oil palm acreage now under forests lies principally in Pahang and
Johore and to a smaller extent in Trengganu. It is on these suitable soils that our future oil
paln expansion should be channelled so that maximum economic returns can be achieved, As this
land potential is large, is there really any need to develop oil palms in less favourable areas?

The marginal soils will exert greater pressures on capital and management and the returns
are most likely to be lower. While some of the marginal soils may be considered satisfactory for
oil palm development, on the whole, a proper decision can hardly be arrived at without a thorough
cost-benefit analysis of oil palm vis-a-vis rubber cultivation., Such an analysis is far beyond
our responsibility and rightly lies in the domain of each prospective oil palm grower. As a govern-
ment agency, our present stand from 2 national viewpoint'is to discourage development of oil palms
on marginal soils on a extensive scale when better opportunities abound.

The unsuitable soils comprise the poorest lands in West Malaysia which present formidable
physical or nutritional problems in oil palm cultivation. They have a very limited potential for
diversified cropping and no serious consideration should be given to oil palm development on such
soi 13.

Future

As oil palm research advances, which it will, and produces superior planting materials
capable of larger yields of oil per acre, it may be envisaged that some marginal soils could be
confidently developed with oil palms, However, this is still far in the offing and much depends on
price levels, For the foraseeable future and in pursuance of a more diversified Malaysian agriculture,
it is hoped that the expansion of the oil palm industry will continue in such a fashion as to make
the most of capital, management skills, soil resources and knowledge, An indiscriminate replacement

of rubber or coconuts with oil palm without due regard to soil and climatic conditions offers no
~ panacea to present and future agricultural problems of Malaysia for all this will do is to place
all the new eggs in one new basket.
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OPTIMUM CUiDITIOWS FUR GROWTE OF VARLUUS TiP.s (¥ CRCPS In
WEST MALAZSLA

The economic crops in wWest Malaysia can be divided into four jroupe accord=
ing to broad similariiics ia the anatomy of the plant. These arei=

a) Tree crops = deep rooting

b) Shrubs - molerately deep rooting

o) Herbs and gragses (including prii) = shallow rooting
a) Root crops = shallow to moderately deep rootings

Re Bach of these groups of crop roquirss a difforent seb o conditions for
optimun growgh to give maximum visldse All crops are grown on g0ils and each crop
will only thrive within a certain raaye oF physical and chemical conditions in the
soils., Some crops are more “olerant of advorse conditions wh'le others are lesn
tolerant. 1in establiching toe suitabilities of the goils for these ¢rops this
tolerance range musl be known.

3. The following information will give the main ran:e of toleraace for each

' of these crops grown in West itnlaysia, and have baen compiled for your gaidance,

id

Some iniormation may nob have bien included and the authors will be jrateful for
ench additional informations

4, TRIL CRUPS

Rubber - is intolerant to waterlogging and mapsive
strotures in ths soil, but is known to jrow
reasonably well in 1ocsely tocmoderately ‘thL

compacted nocular lateritic soilss Shallow

soils lese than 2 feet thick are to bz avoideds a4
For optimum growth °he soil rezction should be

on the acid side of nentrale Although rubber

ig known to be able Lo rov ia alkalins soils,

the yield is also known to bs lowe This has

been attributed to hizh Mz, se that the soils

derived from limesbonzd are to be avoideds

extended periods of drought are Jetarimentale

il Palm - i3 foun’ in regions wyith a fairly well distri-

suted rainfall of more thian 70 inchss a 7oar

in the tropics. A pronounced dry soell ci more
than 3 months is less favourables

L

The roohing zone extends down to about 50 inchoss 30
Reaction - pi 4 to § or 7, with deliclency symptoms
showin; outside this range. . Soils with loam or
heavier textures aad well drained profiles are
preferreds

Coconub - prefera 1light, deep, permeable alluvial soils
whicih can provideunﬂnpadad root developmznbe
The alluvial sandy soils alon; the coast wizre
the ebb 2ad flow plus water from the hiniere
1and provides zood growth, as is also along rivers
and at foot of slopese

Cocomubs can tolsrate a vide pH raniey beingz found
strcazly allaline as well as strongiy reid poats
zziough paats <o not provide good anchoreze)e They
gannot tolerate stagnant water; siavefors swampy
and marshy soile mast be ¢rained before coconuts
can be cultivateds '

Sea water is not harmnful bo the cocoaut palm which
can also flourish on cotla without any 8alt, leCe

II./z
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Araca iut -
Gacao -
Papaya -
Langsat -
Avocarco -
Pears
sdutmegz -
Kapok
piango -
5.3-.‘1.&133
Coffee -
Tea -
Citrus

-~ 2 —_—

it is 2 typical halophyte. Rolling land is
not fawourable for coconubt cultivation as
moisbure siress i3 common for this crop under
such gituations.

susceptibls to drought. Rolling land ig %o be
avo’ded.

cannot endure dry soile Thrives on uniform
rainfall and a wide range of soil conditions
from hsavy cleys to loams on hills and alluvial
fl:ts. Reaction range varies from pH & - 74
in upper soil layers to pH 4 - 3.3 in subsoil
layers.

turives on light pervious soils rich in humus,
Intoleraat o watberlogging with 43 hours of
immersion bein; fatals

very toleraat of soil coaditions; growth is more
vinorous an. rapid in deep and well drained
seady loams,

Deep, fartile, well dr:ined saniy loam of
alluvial origin with neutral ox slizhtly acid
reaction is preiferable. Hsavy claye, susceptible
to waterlogging, ave uaiavourabla.

is a surface feeder preferrinz light sanly soils,

thrives ia lizht, well drained loams. Latvarive
and haavy clays are bo be avoided.

thrives on wsll druined seile with loam to clay
textures. Lizht saady or heavy clay soils are
to ba avoided. It is intolerant to waterlogging
snd in wet consitions will not flower or frait
properly.

grows well on soils with pH of 4.2 ©o 5.1.
Tarives in deep, well drained soile, if not
too saudy or clagey.

Liberica = btolerates coastal clays,
acldity an’ erzcsss
moiature.

Robusta = sensitive to acidity and
excess moisture,

of hizh quility is only produced in a cocl climitee
Geo 5 woll if soil reaction is pH .5 -~ 6 and soil
is well drainad, deep friable with sandy loam to
heavy clay texhure.

Oranges aadl. tanjerinzs.
The bsst oran es and tanzerines ave grown ab
high altituwiss (900 = 1,200 m or 8,000 = 4,080 £t.)

where temperaiwas are 58°F - 86°F. Grapefruits,
pomeloss anl limes thrive beiter in lowlands of the

eos/3




Abaeca
(Manila
Hemp)

Sisal [Tomp

Sugar cane

Maize

- 5 —

tropi.cs, Lemons are nol parfticularly well
adapted to huaid lowlands. All citrus cannot
tolerate ‘lrought, (not less than 2% per month)
and aleo cannot stan’ waterlogzinge.

They cannob withstand concen®rations of 300 -
700 p.p.m. or more oi solubls palts.

Important areas of cltrus are on deep, well
drained sa:.s, sandv loams, loams, clay loamp
or gilt loams; preference for loose sanis or
sanly loam with good physical features. Heavy
clays arz to be avoided bacause of impeded
drainare and insufficient aeration. All citrus
have superficial root systems, thereiore the
wabter tabls should be below 13 inches (0445 me )

will do well up to 1,000 m (3,000 ft.) on soils
which other crops may not tnrive on.

requires a deep friable and well drained

sandy loam rich in humus (usually of alluvial
orizin). Will also do well on other soils

if loose, well-aecrabsed ani drained, Roots

are soft and flesh and the btop 30 cm. of <oil
ig imporbaat. Clay or lizht sandy and gravelly
goils should bz avoided, Hilly sites which are
liable b0 erosion are unsuitable. pH 4.5 = 8.0,
opbimun at 6 - 6.5,

ig a member of the Musacsce family but the
emphasis is on %he production of f{ibre anl not
fruits. Intolerant of poor drainage or high
aciditre 1% will thrive in deep, permoable
and well drained sandy loams.

needs a fertile, opea, light sandy soil. Fairly
hizh rainzall, evenly distributed throushout the
whole year is ideal.

is lnown to be grown onavery wide range of
goils ranzing Irom heavy clays to lizgit sands,
but clay loams are preierred, while the 1ishter
soils have better dreinage. Reaction ranging
from pH 4 - 7 are suitable. BSlopes should not
arcoeed 5° as otherwise erosion hazards may bs
increased while harvesting Aifficulties may be
incresed,

a) Climste

tarives in a climote with temperature at 85 -

90°F, Rainfall is not important as maize has

been found in recions with 10 to 200 :nches

anaual rainfell. Bub the rainfall distribution
effects yicld, Wabter required for germination

is considerasle = the minimun requiremeat being

at least 15 - 25% of water capacity of soil

while the maximum s 60%, In contrast to germina=
tica tue roung malze plant requires only very

1little water, bub the plonts must be well established.

ees/4
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Maximun water supply is again required after

{flowaring.
b) Soils

Well drcined and well aerated loams rich in
humus 2-e preferred. Light sandy goils must
have the water and autrient rejuirementss
Poat can be used for maize cultivation after
high acidity and trace elzments dericiencies
have been couvrsctede Heavy elays are to be
avoided because of poor drainase and a2ration.

Optimum pH is 545 = 3. Iree aluminium ions

are injurious and gince these ave not found in
peat maize can bs cultivataed on paats with lower
pH reacings than clays.

Sorghum - yiells well on fertils, well drainad saady
loams, w1l tolerate rathsr high pl a8 well
~e moderate amounts of alkali, although optimum
ph is neutral or glightly acid.

Rice -~ pE 5 = 6, requires only 20 = 25 em, of goilse RO~ 48 tm
Will not tolera:e saline and :cid sulphate
conditions.

Groundnuts _ wiil wilt on wat soils; loose fertils well drained
so:lg preferred requires high Ca and pH of 7 or
nore. .

Gan be srowm in most sandy al1luvial soils in
Ma lc'iy Qe

‘Tobaceo - deusral to glizhtly acid reaction on well aerated
aad drained soils. Waberlogging and excessive
drynzss ars equ.lly injurious So is saline and
acia culphate conditions.

Pineapple -~ veory sensitive to waterlozzing. Oaly extremely
heavy clays to be avoided bocause of poor
drainage. adium to heavy loams ricl in humus,
glishtly acid in rsaction and rich in nutrients,
pii 545 = 5.2, Soils with hizher pH unsuitable
because of calcium chlorosise

Well drained peat is extensively grown wi.th
pineapple in West ialaysiae

7. R.OT CRUPS
Tapioca ~ can be zrowa ia altitudes up o 2 000 m (6,000 ft.)
with an annual temperature of 20 C. Hizh relative
humicity is beneficial to growth, Does well on
permeable soils with ‘1igh aubrients but also

success:iul on both liz-ter anu heav er soils
must be firable)s Cannot tolsrate waterlogginge

Sweet - 1light soils with tigh humus a3’ permeable subsoil

potatee ere begt. Algo thr.ves very well on sandy soils
viti adequats fert.llserg. Too much orzanic manure
will promote lsaf growth and not tuber formation

Yam ~ of the numerous specics and varisties of yam
(Dioscoreaceae) oaly the water yam Do alata l.
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W ide -
about 12 inches friable

pre.erable while hoavy clayo unless

LM /IW/mj e

So:1 % Przsent Land Use
Dept. of Agriculture,
ruaia Lumpur. 12/3/59.

The vezetables h
Gensrally vezetable aultivation ig labour intensive

(teladi), which is not
by poor draiaijCe Others reguire
permeable lozns or loamy sandg with

Heavy sorlp or uhose
zed are unsuitable.

is found
affectsad
fartile,
high humus contents,
permaneatly welerlog

in Melaysia

w2 nob been dealt with here as the raage s very
and most soils with
topeoil should be .decnate, loams or clay loams 2ve
well structured should be avoided.

.):.r"_‘ : {'Jf“.‘.f' -
(LhW Wl i)
Pmge. Ahlis Sains Tanah Kanane
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In Malsysia, soil surveys have bsen carried out as
part of a national resource inventory progromie. The soil maps
produced as an end result of the soil surveys depict the areal
distribution of various scils. These maps, however, do not
indicate to the land use planner or the potential user of solls
the suitability of the soils for ecrop greviha

The uger of the soil maps has to refer to the soil
reports which contain a dascripbicn of each soil ualt depicted
on the mapse But the soil unita are degeribad in technieal
terms which are familiar only to those who have had special
training in soil science.

With only a little more effort it is possivle for
the soil surveyor responsitle for the production of a soil map
to draw up anothsr map shouing & re~grouping of the soil units
illustrated on the first map according to crop growth limitations
present in the soils, This extra efford will result in the pro-
duction of & soil suibability map. The legzend of this map would
indicate classes of soils according to their suitability for
crop growthe The most suitable class of soils would have none
or only few very minor limitations to crop growth while the least
suiteble class would include all soils that have the most severe
limitaticns to crop growth. Such a map can easily be used by a
land use planner or any cther soil map user as it does not enteil
the necessity of having specialized training in soil science.

: With a soil suitability map at hand the land use planner
can sclect the bast areas for crop cultivaticn. Where less guita-
ble soils need to be utilized for crop cultivation the crcp growth
limitetions can be looked into so that proper msasures can be
taken to ameliorate the soils for crop cultivation on a sustained
yield basis.
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Thisg Pan~Ma ,Jfl iap Soil Suitabi
was originally intendad to e en m;rcver
clessification (Weng) which bad limited ur
covsred only dryland crops and placed emp
oil palm. It was alsc inteaded to cover West Malaysia onlys
Put foliowing the suggestion of Mr, J P, A d iesse, Senior
Soil Surveyor of the Departument of r¢ﬁu1tur:, uarsqak,
and suthor of ¥The Clasgification Lnd Evaluation of Lsnd in
Saravak", the West Malaysian clessification kas teexn extﬂ ndad
to include scil conditicns in Bast Malaysia az well,

13ty Classiticatlion
nt: on the 1966

; icalicn 28 1%
313 on rubber and
T

3

-r‘l—-\ "D ‘_

After the reviaion, the draft Melaysian Soil Suita-
bility Classificatica was eirculated for commsnie. Az thisg
naticnal classificaticn would be the stardard referred to in
all subsequent goverament reporis dealinz with the sultability
of soils for agricultural development, it was thought worth-

while to invite as many stuggestions as posgsible for irprovement

in the draft from soil secientists and other sgricult Lurists
working in the country. It was with this purpose is mind that
& semircr wes organized by the Technical uLD-th”JfL

Land Capability Classification of the Eecsomic F]Lf.i'uum'r Lﬁlt
of the Prinme h;nlstﬂr‘“ Department, The suggestions for
improvement of the draft cheus brought up at the semlnar
have, wherever possible, been incorporated into the classl=
"ication which has now been drawn up. .
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In setting up a soil suitability classification the
underlying principles and criteria adopted need to be clearly
defined so that given the same set of data different individuals
will arrive at the same classification of the objects in question
which, in this case, are soils.

The general principles adopted for the Malaysian Soil
Suitability Classification are that

(1) the criteria used for the assessment of a soil
should be the properties currently possessed
by that soil;

(2) the sericusnes of a limitation sheuld be a
function of the severity with which crop growth is
inhibited; and

(3) the suitability of a soil for crop growth is
better when a wider range of crops can be
cultivated on it than on another soil.

In this way a soil is classified according to the crop ALt
growth limiting factors currently found in it. How the limiting i oy
Factors can be corrected, at what expense and in what interval
of time, are all questions which are outside the scope of this
classifications What this classification will do, however, is
to highlight the limiting factor (or factors) in a soil and to
indicate the seriousness of the limitation to crop growth on a
sustained yield basis. .
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COMPARISON WITH OTHER CLASSIFICATION SYSTEIMS

The Soil Suitability Classification for Malaysia is
similar in approach to the Land Capability Classification set
up by Klingebiel and Montgomery (1961), Haantjens (1963) and
Andriesse (1966); the soils are classified according to the
severity of soil factors which limit crop growth. It is
different from the Land Capability Classification of the
Technical Sub-Committee of the Economic Planning Unit, Prime “
Minister's Department, West Malaysia (Panton, 1966), which
is a classification of land according to its natural resources
potentials, that is, mineral, agricultural and forestry
potentialse

The soil suitability classification for Malaysia is
further similar to those of the U.S.D.A. (Klingebiel and
Montgomery, 1961), C.S.I.R.0. (Haantjens 1963, 1967) and
Sarawak (Andriesse, 1966) in having subclasses based on the
kinds of limitations to crop growthe

Moreover, like the systems of Haantjens and Andriesse
but unlike that of Klingebiel and Montgomery, the Malaysian
system takes into consideration perennial (tree) crops and
padi cultivation besides arable farming as forms of land use.

Climate has not been considered as a limiting factor
because the high temperatures and generally high rainfall
encourage more than limit crop growthe

Suitability classes are subdivided into subclasses.
There are no furher subdivisiona into units as is the case in
the American system. This is because of a lack of data on
management practices, crop performance and yields and also
because the soil mapping units are based mainly on reconnaissance
and semi-detall surveys.

Contrary to the other three systems, there are only
5 suitability classes in the Malaysian classification; class I
soils are the most suitable for crop growth on a sustained
yield basis and the suitability decreases to class V in which
the soils are least suitable for long term crop cultivation.

Very poorly drained soils cannot be considered
completely unsuitable for agriculture especially for padi
cultivation. Thus, in contrast to the other three systems,
in the Malaysian classification, waterlogged soils are
considered suitable for agriculture though the choice of crops
is very limited.
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ASSUMPTIUNS AND EXPLANATIONS

The Soil Suitability Classification for Malaysia is a
special purpose classification geared solely to crop :
growth. P'(“1_

A moderate level of management is assumed, that is, one
which will conserve a soil while the latter is being
utilized for crop cultivation.

Only those crop growth limiting factors which are )'
currently present in a soil are considered.

The suitability classification may be changed by major
reclamation projects (e.z. drainage and irrigation)
which permanently alter the limitations to crop growth.
The classification will then be based on the remaining
limitations which have not been removed.

The system is based mainly on physical limitations since
these are generally more permanent and difficult to
rectifly; where applicable, however, severely limiting
chemical properties are also taken into consideration.

Accessibility and proximity to markets, do not influence
the gradings This also applies to the skill or resources
of individual operators who can put in a level of manage=-
ment higher than that of those who are capable of only

a moderate level of manazement.

The interpretations attempt to express current knowledge
and as new experience is acquired new interpretations
may be necessary e.ge the limits of the parameters may
need to be changed according tc new knowledge on crop
behaviour.

The system is not a soil suitability classification for
specific crops e.ge. rubber, oil palm or padi. Interpre-
tations of soil maps for such purposes may require different
groupings of the soil mapping units according to the specific
needs of each crops

Agrononic data and other observations of crops performances are
used as the bases for clasgsifying the .soils in suitability
subclasses cnd classess Where there is a lack of data on crop
response to soils, the placing of such soils in the respective
subclasses and classes is based on the interpretation of seoil
properties according to general principles about use and manage-
nent developed for similar soils elsewhere.




FACTORS LIMITING CROP GROWTH

e e e e e ————————

In defining the suitability classee and subclasses,
only general statements of conditions can be given. In
practice, however, more specific parameters are needed to
guide the allocation of mapping units to the various suitabi-
1ity subclasses and classes. For this purpose, in Malaysia,
the factors limiting crop growth have been separated into
four groups, namely:-

a. Very serious limitations.
b. Serious limitations.
Cs Moderate limitations.

d. Minor limitations.

The seriousness of a limitation is determined by
the extent to which it will inhibit crop growth. Accordingly,
a very serious limitation will not only retard but may even
totally inhibit crop growth. A serious limitation, however,
is not detrimental to all crops; while some of the more
gensitive crops may not survive such conditions, others may
even thrive in them e.g. padi and sago under wet conditions.

Moderate limitations affect a limited renge of crops
which may be very sensitive to some soil conditions. For most
crops these limitations can be surmounted by proper management.

Minor limitations are those which can affect a very
selected number of crops; the effect is more in terms of yields
than of crop survival.

The parameters given below are based on current
knowledge of crop response to soils; with more empirical data
on crop performances they may need redefining.




a.

b.

Very serious limitations

1. Gradient and Texture (G); steep slopes (above 20° or L
25° with light |
textured soils)

or
(8); (above 35° with ¢, 0
heavy textured
soils).
2, Depth to strongly compacted layer (c); less than 10

_ inches (25cm).
3. Acid sulphate layer (a); 0 to 10 inches from the surface. (2.5¢)
4, Rockiness (r); extreme (more than 75% of soil volume).

5. Nutrient imbalance (n); toxicity caused by extremely high
contents of certain elements.

6. Human (h); disturbed land.

Serious limitations

1, Gradient and Texture (G); moderately steep slopes /12° to
20° or 25° with
light textured soils)

or
(8); (20° or 25° to 35°
: with heavy textured
soils),
2, Drainage (d); very poorly to poorly drained.

3. Depth to strongly compacted layer (c¢); 10 to 20 inches
(25=50cm) .

4. Salinity (s); strongly saline.
5. Acid sulphate layer (a); 10 to 20 inches from the surface. )
i e e b8 Biehad 1

6. Organic horizon (0); any thickness if waterlogged.

7. Rockiness (r); moderately extreme (50 to 75% of soil
volume).
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d.

Moderate timituticns
AL LAeLabLliig
Le Gradient and Texiture (G)s sirongiy inclined slopes

(69 to 12O with.
light textured
80ila).

or
(g); (12° to 20° or

25" with heavy

extured scils).

2, Drainage (d); imperfegtly or excessively drained.

3, Depth to strongly compacted layser (¢c); 20 to 40 inches(50-100ca).

4, Salinity (s); moderately salinc.

5, Acid sulphate layer (a); 0 to 40 inches from the surfacse

6. Organic horizon (o); more than & lest thick at the surface(drained).
7. Hockiness (r); modoraie (25 to 50k of soil voluna)e

3, udutrient imbalance (n); acule nutrient deficiencicse

Minor limitations

ably inclined slopes (R° to 6°
light tex
80i1s)e
or
(2)s (2° to 12° with
heavy textursd
g0ils).

1, Gradient and Texture (G); ge

ta
Lla

2. Draingge (d); somewhab excossively drained.

3, Depth to stronzly 40 to 50 inches(1l00=125Ci).

2, Salinity (s8);
5, Acid sulphate layer (z); 40 to oU inches ircm the suriuce.

6. Organic horizon (0); = t0 4 feat thick at ths surface (druainsi).
7. Rockiness (r); slight (10 Lo 250 ol soil voluuz).

8, lMutrient imbalance (n); wmoderaie autrient deficiencles.

For easy comparison hic soove peramebers have also been tabulated

as indicated in TABLE 1.
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Class I. Secils with no limitation or one or more minor
limitations to_crop growth

The scils in Class 1 are suitable for the widest
range of cropse. They can be profitably cultivated
under a moderate level of manawemenB These soils occur
on flat to rolling terrain (0° They have good
water-holding and nutrlent—retaining capacities and are
well suited to continucus cropping on a sustained yield
basise.

The most versatile soils in this class are those
found in flat areas where they can be utilized for a
very wide range of dryland crops or irrigated for padi
cultivation; these are decp, well structured soils withlq
a very high clay content, ,

B ——

 Class II. Soils with one or more moderate limiggtion to_crop growth :
b

These solls are suitable for a narrower range of crops
than Ulass I s0ils, A moderate level of management is nece-
ssary to obtuin sconomic returns from crops grown on them.
Management, practices may include erosion control measures,
minor drainage and irrigation works, or improvements in the :
air and water relations. lin bz

I Lkl T  — — ! _ £

Cless 111, Soils with one serious limitation to crop growth

Sl ey

As these soils possess one serious limitation besides
possibly one or more moderate limitations, they are
restricted to a narrow range of cropse Even so, a high
standard of management is necessary to develop or conserve
them for long term crop cultivation. Necessary manzzement
practices may include erosion control measures, an intensive
fertilizer programme and/or drainage and irrigation work S
involving moderate expense. - - 20

, T —— o T

al

Vlass IV, Soils with wore than one serious limitation to _crop growth

In having more than one serious limitation these scils
are limited to a very narrow range of crops, often only to
specific crops. £HAven though the choice of crops is very
narrow, the level of management for these soils has to e
increased if their continuing productivity is to be maintained.
Major conservation or amelioration measures are necessary
before these soils can be cultivated on a long term basis.

12— A0
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Class V. Soils with at least one very serieus
limitation to crop growth

The soils included within this class, in their
present condition, are the least suitable for crop
growth. Where they are not built over for urban
development or excavated for mining and quarrying
purposes they are best allowed to continue under
primary or regenerating forest. Y- 24 X

Fy

SOLL SUITABILITY SUBCLASSES

Soil suitability subclasses are subdivisions within
suitability classes. They are formed on the basis of the kinds
of limitation affecting crop growth. Their formation and
inclusion in soil suitability maps will give potential users of
such maps a better guide regarding the management practices
which may bé neelled for long term cultivation of land.

As there are altogether nine different types of limita=-
tions to crop growth in Malaysia, subdivision of suitability
classes into subclasses is based on these nine limitations. They
are listed below with respective letter symbols which will indi-
cate on soil suitability maps the kinds of limitation ossessed
by different mapping units. The ninth (disturbed land although
not a limitation in the sense of the other eight, is included
because all land that is presently being mined or is under urban
development is not available for agriculture and theréfore cannot
be considered for crop growth in the present scheme,

Only the most severe limitation or ‘limitations will be
shown on the soil suitability map. For instance, a mapping unit
which is very poorly drained and has acute nutrient deficiencies
will be indicated as a Class IITd soil. The symbol 'n! for acute
nutrient deficiencies, which are only moderate limitations, will
only be shown when the drainage of the soil has been improved;
the suitability class may then be IIdn, that is, the soil is im-
perfectly drained and has acute nutrient deficiencies.
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gradient & texture

drainage

depth to strongly compacted layer
salinity

acid sulphate layer

organic horizon

rockiness

nutrient imbalance

disturbed land
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Gradient and Texture

These two soil properties have been considered together
because the severity of erosion by water in this country where
heavy thunderstorms are common is not only influenced by gradient
but also by the texture of the soil.

.

In this classification a light textured soil is defined
as any soil with a subscil texture of sandy clay or lighter while By
a heavy textured soil is any soil with subsoil textures heavier
than sandy clay. The light textured soils, as indicated in Figel,
would thus include all soils with clay contents less than 27% and
also soils with sand contents exceeding 45%. These are the sandy
clays, sandy clay loams, sandy loams, loamy sands, sands, loams,
silt loams and silts.

Light textured soils have been observed to be usually
more susceptible to erosion than the heavy textured soils. While
broad bench terracing and cover cropping may be an essential
conservation requirement for crop cultivation on a light textured
soil, narrower contour terraces would often suffice, on similar
gradients, for soils with heavy textures. This is why the slope
limits for the heavy textured soils can be raised above those for
the light textured soils.

e —

As light textured soils are more susceptible to erosion
their gradient limits are indicated by a capital "G", while slope
limits for heavy textured soils are shown with a small gt

The slope parameters for this classification are based
on observations made in the field and on measurements made on
contoured maps by soil surveyors in Malaysia. In East Malaysia
and, to a lesser extent, West Malaysia gradients of 35° mark the
upper limit of very steep slopes. The next break of slope occurs
at 25° in East Malaysia and 20° in West Malaysias, The hilly terrain
slopes are between 25° or 20° and 12°; in rolling terrain 12° to
6" slopes are common while in indulating terrain the slopes range
ggtzzgn go and 2°. On the plains slopes are commonly between
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TEXTURAL DIAGRAM.
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Figure I  Triangulor texture diagram showing sand and clay limits for light and heavy textured soils.
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Drainage

The drainage status of a soil dces not affect all
plants in the same way. Wiile wetland crops such a3 padi
and sago pala thrive under very web conditions all dryland
crops may not survive these conditions. As most crops are
inhibited in growth with incruasing soil wetness or dryness
the drainage classes of the U.S.DeAs Soil Survey Manual have
been adopted in this suitability classification.

Accordingly, very poor and poor drainage are serious
1imitations to most crops while lmperfect drainage is a moderate

limitation.

At the other end of the drainage spectrum, excessive
drainage is a moderate limiftation since in the humid climate
of this country dry spells are seldom of long duration.
Accordingly, somewhat exzcessivs dralnags would be a minor
limitation only.

Depth to strongly comparted layer

Magsive thick laterite, unweathered rock, pans and
compacted subsoil layers are included under this heading.
Thin bands of loose concrellons or stones are not included
under this heading; they are considered undsr "rockiness".
The growth of trees such as rubber, oil palm and coconuts is
restricted by shallow soils. Often other detrimental effects
are associated with shallow soilsjs#bhese could be low water-
holding capacity and inadeyuabe nutrient retention. ioob
crops such as teploca, yams and sweet potatoes are also
affected by shallow soils, and although arable farming can
be practiced on such soils special management techniques e.g.
ridging, have to be epovliad if proper growth of the crops
is to be expecteds




Salinity

Salinity is associated with heavy textured marine
alluvium inundated by sea water. A salinity classification which
has been found to be satisfactory by the U.S. Salinity Laboratory
(1954) for appraising soil salinity in relation to plant growth |
has been adopted for Malaysian conditions and is indicated below. i

Salinity Scale

Conductivity of saturation extract of soil (millimhos/em at 25°C
0 2 4 8 16

.'  Non .| Very slightly ' Moderately Strongly  Very strongly

. saline saline ' saline saline ‘ saline
Salinity { Yields of very | TYields of | Only tole- 'Only a few |
effects sensitive crops | many crops | rant crops |very tolerant!
mostly may be res- . restricted | yield satis-/crops yield

' negligible | tricted i | factorily |satisfacto-

J

Results of a soil investigation in the proposed Sungai
Sarawak Padi Scheme Area (Andriesse and Sim, 1968) indicate that salinity
is not uniform throughout any one ared. In general, however, the type
of natural vegetation can be taken as an indication of the frequency of
tidal flooding of a soil; mangrove, characterized by Rhizophora species
occupy sites daily subject to two tidal floods. The soils in such sites
would be strongly to very strongly saline. Where the mangrove vegeta-

( lon consists of species of Avicennia and Sonneratia flooding by saline :
water is less frequent; the soils in such sites can be expected to have '
conductivity readings of up to 8 millimhos/cm. at 25°C, which would be |
within the moderately saline range. Often moderately saline sites can
be identified the presence of a mixture of mangrove and nipah palm
(Nipa fruticans), On sites where the nipah palm is predominant flood-
ing by saline water is even less frequent so that the soils are very
slightly saline, Where the nibong palm (Oncosperma filamentosa) is
predominant flooding by saline water is of very occasional occurrence '
80 that the soils are usually non saline.
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Acid Sulphate layer

A considerable acreage of marine alluvial soils in
lialaysia are highly acid due to the presence of excessive
amounts of oxidisable sulphur conpounds. These sulphur com-
pounds are produced by the micripiological reduction of sulphur
derived from sea water. When the goil is drained oxidation of
the sulphur compounds to sulphate takes place. Hydrolysis of
the sulphate in water produces an acid conditon in the soil,
Drainage of a sulphide-ccntaining soil usually results in severe
deterioration of the condition of the soil so that very many
years of continued aeration and leaching must elapse before the
soil can become suitable for cultivation.

The acid sulphate condition of a soil can be determined
in the laboratory. Two measurements are made, the pH of the air
dried soil in a water culture and the water soluble sulphur con-
tent as sulphate. Soils with pH readings of 3,5 or lower and
sulphate concentrations of more than 0,1% inhibit the growth of
cultivated crops.

As the acid sulphate condition of a soil is influenced
by the permanent ground water table, this condition occurs in
affected soils as a definite layer within the soil., Depths to
vhich the highly acid and strongly sulphurous layer occurs are
taken to be similar to those for strongly compacted layers, i.e.
? tg 10 inches, 10 to R0 inches, 20 to 40 inches and 40 to 50

nchese

Orgzanic horizon

Organic or bog soils in Malaysia are associated with
bottom lands which are usually waterlogged. They vary in organic
matter content from true peats to organic clays and mucks. A
true peat consists of incompletely decomposed organic debris and
when ignited at 800°C to a constant weight, the loss in weight is
more than 65, Muck is organic material which has decayed to such
an extent that plant remains are well broken down; o1 ignition its
loss in weight i3 between 35% and 65%. Organic clay is predominantly
clay but in which there is a substantial proportion of decayed
organic matter; its loss in weight on ignition is between 25% and
35%e High acidity is frequently associated with such soils.




T e T

g e

Peats are poor anchoring mediums for trees and this
ig clearly jndicated by coconut and oil palms growing with
their trunks leaning close 1o the land surface. Because of
cheir high porosity the permeabiliity of peats 1is very rapid.
Very frequently, in deep peats, large logs occur which impede
tillage operations. The maintenance of a correct water table
Jevel is critical in the proper utilization of peats - over-
draining produces very rapid initial shrinkage followed by
jrreversible drying and oxidation of the organic matter at the
surface while lack of draining results in waterlogging and
inhibition of root development which in trees can result in
poor anchorage and consequent leaning., With proper draining,
however, the cultivation of shallow-rooting crope is a feasible
proposition and it has been shown that pineapple cultivation is
very successful under such conditions.. Mucks and organic clays,
because they have higher mineral matter ccntent, more thoroughly
decomposed organic matter and are shallower, do not limit the
cultivation of tree crops except where the drainage is poor or
where the underlying clay is strongly sulphurous.

In their natural condition even shallow peats possess
a serious limitation to crop growth, namely, very poor drainage.
When drained, however, progressive shrinkage occurs in them so
that the cultivation of permanent tree crops is limited., While
a peat thickness of 2 to 4 feet may be a minor limitation,
thicknesses of more than 4 feet are a moderate limitation parti-
cularly to permanent tree cropse.

Rockiness

This limitation includesrocks, stones and concretions
of varying sizes ranging from large boulders to stones oceurring
as loosely dispersed particles within the soil and/or on its
surfaces Thus bands of stones, gravels and iron concretions
occurring as non=~indurated bands or spread throughcut the profile
are included under this hesading.

Instead of considering only the surface area of land
occupied by rocks, stones or conretions, the whole volume of a
soil down to four feet depth is taken into account so that soils
which do not have rocky surfaces but are internally filled with
stones and concretions can also be censidered under this heading.
While rocks on the surface can reduce the effective area for crop
cultivation, those within the soil not only have the same effect
but can also impede proper root ramification besides reducing
tye effective soil volume for moisture and nutrient retention.
Yields of root crops such as tapicca (cassava); yams and sweet
potatoes are also drastically lowered.




llutrient Imbalance

although the soils in Malaysia are considerably
leached, nutrient deficiencies in thenm cannot be considered
as permanent but only as a temporary limitation to crop
grohth on a sustained yield basis since it is possible to
remedy this situation by correct fertilizer application,
devertheless, a soil with acute nutrient deliciencies needs
better management than one without such problems, so that
the former cannot be raised to a status equal to that of
the latter, all other conditions being equal.,

On the other hand, the bresence of excessive
quantities of some elements such as nickel, boron and
sulphur can be toxic to plants, Fertilizer application
alone will not correct such excssses easily. Continmuous
applications of chemiecals and years of continuous leaching
may be necessary before the toxicity can be brought under
control,

Disturbed Land

Land that has been disturbed by human activity,
particularly by mining and urbanization, is least suitable
for crop cultivation in 1ts present condition. When such
land has been allowed to return to its native condition it
can then be considered for agricultural development; its
Suitability classification will then depend on the properties
it has developed as a result of the changd in land use,
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Telephone No. 88350 Deputy Prime Minister,

Kuala Lumpur

FOREWORD

The wise use of natural resources is the very foundation
of a mation's economic progress and prosperity, and the Halsysian
Government is well aware of the contribution which science and
technology can make towards the utilisation of these resources within
a sound conservation context. In order that the maxisum benefit
can accrue it is important that the scientific and technclogical
research and surveys should be co-ordinated and the recommendations
drawn from the investigations of workers in many fields presented
in a clear and unambiguous manner. Only then may the results be
applied with confidence to problems of development by all sections
of the community.

In the field of land use and natural resource development
the need for an expert concensus on land use potentials is
particularly desirable, for land can be rich in many resources, and
used for many purposes, but not all of these uses may be equally
desirable, and some may be extremely harmful, leading in extreme
cases to complete spoilation of the land with serious consequences
for future generations.

Land Capability Claesification io one way of indicating
the most desirable manner of utilising the land for the best
economic purposes, while ensuring that certain areas of low develcp-
ment potential, or of particular aesthetic or sclentific merit,
will be conserved in their natural state for the long term bemafit
of the nation. The co-operation of scientists of many disciplines
is involved in the Land Capability Classification Programme for
West Malaysia which is described in this explanatory handbook.

Malayasia is fortunate in having considerable reserves of
natural rescurces, principally minerals, soils, forests, and water
and in planning to develcp these resources she can learn from the
experiences of others which was often gained through a disregard of
scientific principles or through the unrestricted play of human
greed. It is the intention of the Malaysian Govermment to prevent
such misuse by wise land administration, and the Land Capability
Classification Programme described in the following pages is a major
step towards this objective.

r
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(TUN RAZAK BIN HAJI HUSSEIN)
DEPUTY PRIME MINISTER

Kuala Lumpur,
3rd January, 1967.
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LAND CAPABILITY CLASSIFICATION

What Land Capability Classification is about

The process of classifying land according to the use potential of
the natural resources is known as Land Capability Classification,
The need for such a classification, which is a type of economic
land classification, has become increasingly apparent in Malaysia
in recent years. It is designed to indicate the purpose for which
given areas of land should be used in order to make the best
use of the inherent resources,

The land capability classification is used as the legend for
classification maps which are easily understandable to a wide
variety of persons who are interested in making the best use of
the land. Such a classification is therefore relatively simple, as it
is designed to meet the needs of persons who are not necessarily
well informed about technical details.

Why Land Capability Classification is needed

It is known that much valuable information about our natural
resources, particularly minerals, soils, forests, and water is not
made use of by non-technical personnel, either because it is un-
published and has been half forgotten in departmental archives,
or else because the reports and papers which contain this infor-
mation are written in specialised jargon which is unintelligible
to most people. Much of this information is worth publishing in a
more understandable form because of its great value in matters
of land use planning and natural resource development.

Such studies, which in Malaysia should embrace a study of
mineral, soil, forest, and water potential, and evaluate the develop-
ment potential of the land in terms of these natural resources, are
of particular value in drawing up development plans at both a
local and national level, and they help to ensure that development
expenditure, particularly in the rural areas, is devoted to the right
purposes, and exploited in an economically beneficial manner.

The success of the Rural Development Programme during the
second Malayan Five-Year Plan period and the key role played
in this programme by the Red Book, is now universally acknow-
ledged. In retrospect, it is apparent that much of this success has
been occasioned by the way in which the spirit of Gotong Royong
has been inculcated amongst Government staff and the people,
and the degree of co-operation and co-ordination which has
resulted has been highly impressive.

The very satisfactory overall rate of progress attained was partly
due to the manner in which the drawing up and execution of local
development plans was made the responsibility of the District
Development Committees. These Committees were able to draw
up their proposals with the minimum of delay, and then allowed
to implement these proposals without a surfeit of possibly con-
flicting advice.

Unfortunately, the success of a development scheme can be
severely jeopardized if the technical and scientific evidence is not
properly appraised by the developers, and experience during the
past years of active development has given rise to the suggestion



2

that a closer degree of co-operation should be attained in the
technical field of natural resource evaluation so that the develop-
ment committees can take advantage of unambiguous technical
advice. This springs from a realization that if the technical
interests involved could reach a measure of agreement with regard
to the optimum use of the land containing these resources, and
then prepare maps embodying a classification which reflects this
optimum use, the recommendations and suggestions which would
follow from such an exercise would be of immense value in
matters of national planning.

The Land Capability Classification Reports, accompanied by
maps, which are prepared are therefore made the joint responsi-
bility of the technical and scientific specialists who are normally
engaged in carrying out basic natural resource surveys.

How Land Capability Classification is carried out

Plans for carrying out these studies on a district basic for West
Malaysia have been prepared by the Technical Sub-Committee on
Land Capability Classification of the National Development
Planning Committee, and a section which is known as the Natural
Resource Capability Section has been set up within the Economic
Planning Unit for the specific purpose of co-ordinating such
studies. The programme for West Malaysia commenced in 1965,
and should be completed within a period of about three years.

A high degree of co-ordination is expected from the technical
departments of government which are concerned with the survey
and development of Malaysian natural resources, and all these
departments together with other interested organizations are re-
presented on the Technical Sub-Committee. They include the
departments of Survey, Lands, Mines, Agriculture, Forest, Geo-
logical Survey, Game, Aborigines, Veterinary, Town and Country
Planning, Drainage and Irrigation, Public Works, and the National
Electricity Board, Federal Land Development Authority, Rubber
Research Institute, and the University of Malaya. The procedure
adopted in carrying out these studies calls for the contributing
departments to prepare resource maps which define the relative
value of the individual resource polentials (mineral, soil, forest.
water) by means of a simple classification, and copies of these
maps, which are drawn up largely by reference to existing records,
are stored within the Natural Resource Capability Section, where
they constitute a valuable source of professional and technical
information, not. otherwise available for reference in one place.

A co-ordinator, who is on the Economic Planning Unit staff, is
responsible for preparing Land Capability maps from these
resource maps and the classification used on the capability maps
differentiates between those areas known to have a high mineral
development potential; a high or medium agricultural development
potential; a high productive forest potential: and a relatively
negligible potential for any of these purposes.

Up-to-date land alienation and gazettement maps are also
prepared, and both these maps are based on the most accurate
available topographic sheets supplied by the Survey Department.

Current departmental proposals, for additional water catchment,
forest, game, aborigine, and grazing reserves, are also collected in
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order that these proposals may be contrasted and compared with
the land capability classes in the same way as is possible for the
current land alienation and gazettement data.

A short explanatory report summarises the resource potentials
of the area, highlights the major possibilities for future develop-
ment, and suggests very broadly the manner in which development
might take place within a sound conservation context designed
to ensure the orderly exploitation of the natural resource
potentials.

Each district is treated in a similar fashion, and district maps
and reports are completed at intervals of a few weeks. By combin-
ing the maps for each district in any State, a valuable appraisal
is made of the resource potentials for the State as a whole, and
a similar appraisal can ultimately be made for all the States in
West Malaysia.

The value of the information shown on these maps, at National,
State, and District levels is incalculable, and it is hoped that
these studies will be found helpful to District and State Develop-
ment Committee amongst others, in providing professional advice
in a readily understandable form.

It is especially important to note that these reports do not
constitute plans. They should be considered as guides to sound
planning, and the maximum benefit is likely to accrue if the more
detailed physical planning is made the responsibility of profes-
sional officers on the State establishment.

It will be appreciated that this classification programme depends
for its success on a measure of State and Federal Government co-
operation, although no large burden of extra responsibilities is
imposed on the State Governments, as most of the compilation
work necessary for the preparation of the resource and capability
maps is undertaken by Federal staff within the Federal Head-
quarters of the technical departments. The various Federal officers
engaged in this programme, and particularly the co-ordinator in
charge of the Natural Resource Capability Section within the
Economic Planning Unit consult State Government officers with
regard to existing development plans and seek local advice and
opinion with regard to future development proposals. The officers
most able to assist in this manner are the State Secretaries; State
Commissioners for Lands and Mines; State Development Officers;
District Officers; and the heads of State Agricultural, Survey, and
Forest Departments.

The need for accurate and up-to-date alienation detail is
essential for the proper execution of the land capability classifi-
cation programme, and the most satisfactory sources of such
detail are the State Survey Offices and the Land Offices. These
State departments therefore co-operate by supplying an outline of
the alienated land boundary, reduced to 1 inch to a mile, for each
individual district. A base map on which this information is
superimposed is supplied by the co-ordinator, and the work of the
State departments involves transferring the boundaries by tracing
from 1 inch to a mile originals, if these exist in the State Survey
Offices or the District Operation Rooms, or reducing the informa-
tion from larger scale cadastral or land alienation sheets where
up-to-date 1 inch maps showing this detail are not already avail-
able.
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Plans to carry out a systematic present land use survey for West
Malaysia, based on a complete 1: 25,000 aerial photographic
cover obtained during 1966, are also being formulated, and the
results of this factual survey will later be compared with the other
data which is already being collected.

The Federal departments contribute by supplying maps showing
the suitability for development of the resource for which they are
responsible, or of the present or proposed use pattern in which
they may have interests. >

Programme

The programme for West Malaysia has been drawn up to allow
all of the States to be treated consecutively, and land capability
classification maps and reports for individual districts are prepared
at intervals of a few weeks.

10. Kota Tinggi

11. Johore Bharu (Kulai)

12. Pontian (Rengit)

13. Batu Pahat (Yong
Peng)

14. Muar (Tangkak,
Lenga)

15. Kluang

16. Segamat

3. MALACCA—
17. Jasin
18. Malacca
19. Alor Gajah

4. NEGRI SEMBILAN—
20. Tampin (Gemas)
21. Kuala Pilah (Bahau)
22. Rembau
23, Port Dickson
24. Seremban (Mantin)
25. Jelebu

5. SELANGOR—
26. Kuala Langat

(Sepang)
27. Ulu Langat

The order in which the State and District maps and ris are
being prepared is listed below. Sub-districts are shown in brackets,
and are included in the maps and reports for the main districts:

1. PAHANG— 28. Kuala Lumpur

1. Kuantan (Kepong, Sungei
2. Bentong Besi)

3. Temerloh 29. Klang

4. Pekan (Rompin) 30. Kuala Selangor
5. Raub (Tanjong Karang)
6. Cameron Highlands 31. Sabak Bernam

7. Lipis 32. Ulu Selangor

8. Jerantut (Rawang)

2. JOHORE— 6. PERAK—

9. Mersing 33. Batang Padang

34. Lower Perak
(Tanjong Malim)

35. Dindings

36. Kinta (Gopeng,
Kampar)

37. Kuala Kangsar
(Parit, Sungei Siput)

38. Larut and Matang
(Selama)

39. Krian

40. Upper Perak (Kroh,
Lenggong)

7. PENANG AND PROVINCE
WELLESLEY—
41. Nibong Tebal
42. Butterworth
43. Bukit Mertajam
44, Penang Island
45. Penang Northeast

8. KEDAH—
46. Bandar Bahru
47. Kulim
48. Kuala Muda
49. Baling



50. Sik

51. Yen

52. Kota Star

53. Padang Terap
54. Kubang Pasu
55. Langkawi

9. PERLIS—
56. Perlis

10. KELANTAN—
57. Ulu Kelantan
58. Tanah Merah
59. Pasir Mas

60. Tumpat

61. Kota Bahru
62. Bachok

63. Machang
64. Pasir Puteh

11. TRENGGANU—

65. Besut

66. Ulu Trengganu
67. Kuala Trengganu
68. Marang

69. Dungun

70. Kemaman.

After the programme of Land Capability Classification has been
completed for all the districts in a State, the district maps and
reports are consolidated for the State, and State Land Capability
Classification maps and reports are prepared. When all the districts
have been completed a national appreciation for West Malaysia
will be made from the State maps and reports.

The possibility of carrying out similar classification studies for
the East Malaysian States before the end of the First Malaysia
Plan period is also being considered.

Specifications

Specifications for the purpose of the Land Capability Classifi-
cation Programme for each district are as follows:

Base Maps (Survey Department Contribution)

Prepare and supply copies of the most up-to-date one inch to a
mile topographical maps covering each district.

Land Alienation and Gazettement (State Survey Office and Land
Office Joint Contribution)

Prepare a map showing alienated and gazetted land detail for
single or contiguous areas exceeding ten acres in size, with sub-
divisions into ten groups as follows:

(1) Land alienated for all country (agricultural land) purposes,
including approved applications, but excluding land held
on T.O.Ls and also land allocated for agricultural schemes
in course of development. ;

These areas are edged by black lines and hatched with
horizontal black lines.

(2) Land alienated on mining leases and mining certificates.

These areas are edged by black lines and hatched with
broken horizontal black lines.

(3) Land gazetted as Malay Reserves.

These areas are edged by yellow lines.

(4) Land gazetted as Grazing Reserves.

These areas are edged by brown lines.
(5) Land gazetted as Aborigine Reserves.
These areas are edged by red lines.
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(6) Land gazetted as Forest Reserves.
These areas are edged by green lines.

(7) Land gazetted as Game Reserves.
These areas are edged by blue lines.

(8) Land alienated as town or village land, which occurs within
local authority areas (Municipality, Town Council, and
Local Council areas).

These areas are edged by black lines and hatched with a
pattern of horizontal and vertical black lines.

(9) Land reserved for government purposes other than those
shown separately above.

These areas are shaded grey.
(10) Land covered by current prospecting permits.
These areas are edged by broken red lines.

Aborigine Reserves (Aborigines Department Contribution)

Prepare a map showing the following:
(1) Land gazetted as aborigine reserves larger than ten acres.
These areas are edged by red lines.

(2) Land classified as approved aborigine reserves larger than
ten acres (i.e. areas approved by the State Executive Council
but not yet gazetted).

These areas are edged by broken red lines.

(3) Land classified as proposed aborigine reserves larger than
ten acres [i.e. areas which in accordance with current pro-
posals the department is anxious to see included in category
(1) but which have not yet reached the stage of category (2)].

These areas are edged by dotted red lines.

Game Reserves (Game Department Contribution)

Prepare a map showing the following :
(1) Land gazetted as game reserves larger than ten acres.
These areas are edged by blue lines.
(2) Land classified as approved game reserves larger than ten

acres (i.e. areas approved by the State Executive Council
but not yet gazetted).

These areas are edged by broken blue lines.

(3) Land classified as proposed game reserves larger than ten
acres [i.e. areas which in accordance with current proposals
the department is anxious to see included in category (1) but
which have not yet reached the stage of category (2)].

These areas are edged by dotted blue lines.

Veterinary Reserves (Veterinary Department Contribution)
Prepare a map showing the following:
(1) Land gazetted as grazing reserves larger than ten acres.
These areas are edged by green lines.

(2) Land classified as approved grazing reserves larger than ten
acres (i.e. areas approved by the State Executive Council
but not yet gazetted).

These areas are edged by broken green lines.
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(3) Land classified as proposed grazing reserves larger than ten
acres [i.e. areas which in accordance with current proposals
the department is anxious to see included in category (1)
but which have not yet reached the stage of category (2)].

These areas are edged by dotted green lines.

Mineral Resource (Geological Survey and Department of Mines
Joint Contribution)

Prepare a map showing the mineral development potential for the
entire district sub-divided into four groups as follows:

(1) i’furrem Mining Land—Land covered by current mining
eases.

(2) Potential Mining Land—Land shown by prospecting results
or inferred from geological records to contain more than
0.2 kati of cassiterite per cubic yard, or workable surface
deposits of other minerals, e.g. iron-ore.

(3) Possible Mining Land—Land for which present evidence
indicates a possible mineral potential but which needs to be
more thoroughly examined before commercial development
can take place; or unprospected areas which on geological
evidence might contain a mineral potential; or unknown
areas.

(4) Non-Mining Land—Land which has been prospected and
shown to have no mineral potential, or which on geological
evidence is unlikely to have any mineral potential.

These areas are edged by purple boundary lines and
cither shaded purple (Class 1) or hatched with right sloping,
purple continuous (Class 2) or broken (Class 3) lines, or
left blank (Class 4).

Soil Resource (Department of Agriculture Contribution)

Prepare a map showing the soil suitability for the entire district
sub-divided into five groups as follows:
(1) Soils with no limitations to agricultural development.
(2) Soils with few minor limitations to agricultural development.
(3) Soils with at least one serious limitation to agricultural
development.
(4) Soils with more than one serious limitation to agricultural
development.
(5) Soils with at least one very serious limitation to agricultural
development.
These areas are edged by brown boundary lines and

hatched with left sloping, brown, continuous (Classes 1 and
2) or broken (Class 3) lines, or left blank (Classes 4 and 5).

Forest Resource (Forest Department Contribution)

Prepare a map showing the forest productivity potential for the
entire district, sub-divided into four groups as follows : |

(1) Highly productive forest with a basal area of commercial

species of at least 50 square feet, or an approximate
equivalence of at least 25 tons of round timber per acre.
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(2) Productive forest with a basal area of commercial species
between 35 and 50 square feet, or an approximate equivalence
of 15 to 25 tons of round timber per acre.

(3) Marginal forest with a basal area of commercial species
between 20 and 35 square feet, or an approximate
equivalence of 10 to 15 tons of round timber per acre.

(4) Unproductive forest with a basal area of commercial species
below 20 square feet or an approximate equivalence of less
than 10 tons of round timber per acre.

These areas are edged by green boundary lines and
hatched with vertical, green, continuous (Classes 1 and 2) or
broken (Class 3) lines, or left blank (Class 4). Boundaries of
gazetted forest reserves and areas which in accordance with
current proposals the department is anxious to see included
in the gazetted forest reserve category are also shown, edged
respectively by continuous or broken green lines.

Water Resource (Drainage and Irrigation Department, Public
Works Department and National Electricity Board Joint Con-
tribution)

Prepare maps showing the following:

(1) Existing catchments, necessary for ensuring an effective water
supply for existing schemes, including hydro-electric genera-
tion and potable and irrigation water supplies.

These areas are edged by blue lines, and hatched with
horizontal blue lines.

(2) Proposed catchments, necessary for ensuring an effective
water supply for proposed schemes, including hydro-
electric generation and potable and irrigation water supplies.

These areas are edged by blue lines, and hatched with
broken horizontal blue lines,

(3) Existing irrigation scheme areas, being areas presently
supplied with irrigation water for agricultural purposes.

These areas are edged by red lines and hatched with
horizontal red lines.

(4) Proposed irrigation scheme areas, being areas which it is
proposed will be supplied with irrigation water for agri-
cultural purposes.

These areas are edged by red lines and hatched with
broken horizontal red lines.

(5) Isohytes, showing rainfall depths at 10 inch intervals.

Data Compilation (Natural Resource Capability Section Contri-
bution)

This Section of the Economic Planning Unit is responsible for co-
ordinating the work of the contributing departments in respect of
the land capability classification programme, and for compiling
two series of maps, known as Land Alienation and Gazettement
Maps. and Land Capability Classification Maps, to cover each
District and State. The Section is also responsible for compiling
reports to accompany the maps for each District and State, and
for preparing statistical summaries of the planimetric data
contained on the contributed maps. The statistical summary is
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prepared with the assistance of the mechanical processing section
of the Department of Statistics.

(1) LAND ALIENATION AND GAZETTEMENT MAP

This map shows areas of alienated and gazetted land and other
present and proposed land use categories; sub-divided into the
following groups:

(1) Land alienated for agricultural purposes, including approved
applications, and land allocated for agricultural schemes in
course of development, but excluding land held on T.O.Ls.

These areas are edged by black lines and hatched with
horizontal black lines.

(2) Land alienated for mining, including land covered by
mining titles and mining certificates.

These areas are edged by black lines and hatched with
broken horizontal black lines.

(3) Land gazetted as Malay Reserve.

These areas are edged by black lines and hatched with
broken vertical black lines, and differentiated from the other
reserves by the abbreviation MAL.

(4) Land gazetted as Grazing Reserves.
These areas are edged by black lines and hatched with
broken vertical black lines, and differentiated from the other

reserves by the abbreviation GZG.

(5) Land gazetted as Aborigine Reserves.
These areas are edged by black lines and hatched with
broken vertical black lines, and differentiated from other
reserves by the abbreviation ABO.

(6) Land gazetted as Forest Reserves. :
These areas are edged by black lines and hatched with
broken vertical black lines, and differentiated from the other
reserves by the abbreviation FOR.

(7) Land gazetted as Game Reserves. i
These areas are edged by black lines and hatched with
broken vertical black lines, and differentiated from the other

reserves by the abbreviation GME. :

(8) Land alienated on Town Land Title or Village Land Title,
or utilised for other non-agricultural or non-mining urposes,
including approved applications but excluding land held on
T.OLe y

These areas are edged by black lines and hatched with a
pattern of horizontal and vertical black lines.

(9) State Land, being those areas not alienated or gazetted or
reserved for special purposes and shown in other categories
of this classification.

These areas are left blank.

(2) LAND CAPABILITY CLASSIFICATION Mar

This map shows the relative capability of the land for mining,
agriculture, productive forestry, protective forestry or other con-
servation use purposes, in a simple classification. The boundaries
are derived from equivalent boundaries on the contributed resource
maps for minerals, soils, and forests.
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Class I—Land possessing a high potential for mineral develop-
ment and therefore best suited to mining.

Class II—Land possessing a high potential for agricultural de-
velopment with a wide range of crops and therefore best
suited to diversification agriculture.

Class IlI—Land possessing a moderate potential for agri-
cultural development with a restricted range of crops and
therefore best suited to agricultural development with crops
having a wide range of soil tolerance.

Class IV—Land possessing a potential for productive forest
development and therefore best suited to commercial timber
exploitation.

Class V—Land possessing little or no mineral, agricultural, or
forest development potential but suitable for development
as protective reserves for conservation, water catchment, game,
recreation, or similar purpose, or possibly suitable in the
future for productive forest plantations with introduced
species.

The land alienation and gazettement map and the land capability
map are both prepared on a scale of one inch to a mile and
copies are distributed to the State and District Development
Committees. Reduced copies, on a scale of one inch to four miles,
are also prepared for inclusion in the Land Capability Classifi-
cation Report.

The land capability classification map is reproduced as a trans-
parent overlay to the land alienation and gazettement map, to
fafdtllilmf cgmparison between the capability and the present use
of the land.

(3) LAND CAPABILITY CLASSIFICATION REPORT

The Report summarises the data shown on the maps and
discusses the development opportunities which exist in the district.
Liaison officers in the resource survey departments contribute
material to this report, which is edited by the co-ordinator.

(4) STATISTICAL SUMMARY OF PLANIMETRIC DATA

The alienation, gazettement, proposed land use, and resource
maps which comprise the basic data of the Land Capability
Classification programme are a most valuable source of informa-
tion concerning the present and proposed use of the land and the
potentiality in respect of minerals, soils, forests, and water. This
information is presented on the maps in the form of curved lines
for the resource data, reflecting the natural boundaries of the
mineral, soil and forest types, and usually in the form of an
intricate pattern of straight line boundaries for the alienation.
gazettement and proposed land use data, reflecting the cadastral
survey boundaries of the alienated and gazetted land areas.

A knowledge of the areas covered by the différent land alienation
and resource classes is very useful for surveying, developmen
planning and administrative purposes, and where the pattern is
relatively simple, and free of overlapping boundaries, as is usually
the case on a single map, the area can be determined by the
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usual method of planimetric measurement. However, it is often
desirable to have planimetric data for land categories made up
of a combination of land use and resource qualities, which must be
obtained by measurement from several maps. In such cases the
boundaries of the different categories overlap and if all these lines
were to be superimposed on one map the pattern would consist
of an indecipherable maze of small irregular shaped units which
would defy measurement by planimeter. Fortunately, mechanical
data processing methods, using punch cards, can be used for this
task, and a numerical code which takes account of all the land
use and resource categories shown on the contributed maps is
applied to each district in turn.

Advantage is taken of the fact that the one inch topographical
map series for West Malaysia has a uniform grid superimposed
on the maps dividing the country into 1,000 yard grid squares.
The intersection points of the squares are used as the data recording
positions and the quality of the land at each point is read off
from the different land alienation and resource maps and recorded
on punch cards for mechanical processing. By this method of
systematic line sampling the area of any combination of categories
shown on the maps can be assembled for individual mukims, for
districts, for states, and for the nation as a whole.

13279—2,500—30-1-67,



Supplement to:

LAND CAPABILITY CLASSIFICATION IN

WEST MALAYSIA

AN EXPLANATORY HANDBOOK, 1967

As a result of experience gained during the early stages of the
Land Capability Classification Programme, revisions have been
made to the mineral, forest, and land capability classifications,
which now read as follows:

Revised Mineral Resource Classification (Geoiogical Survey and
Department of Mines Joint Contribution)

6

6)

Probable mining land as deduced from prospecting
results and geological evidence. '

Arcas under mining lease or certificate, or areas in
which active mining is taking place.

Possible mining land as deduced from geological
evidence.

Areas which on geological evidence might contain
mineral deposits.

Areas for which no geological or other information is
available.

Non-mining land.

Revised Forest Resource Classification (Forest Department Contri-

bution)
(1)

Treated or regenerated forest or a forest plantation.

(1IM) Productive Mangrove Forests.

(2A)

(2B)

(3A)

Forest of high potential productivity with a basal area
of all species of at least 80 sq. ft. or an equivalent
volume of 64 tons round timber, including at least
50 sq. ft. or an equivalent volume of 40 tons round
timber of commercial species per acre.

Forest of high potential productivity with a basal area
of all species of at least 80 sq. ft. or an equivalent
volume of 64 tons round timber, but including less
than 50 sq. ft. or an equivalent volume of 40 tons
round timber of commercial species per acre.

Forest of average potential productivity with a basal
area of all species of 60-80 sq. ft. or an equivalent
volume of 48-64 tons round timber, including at least
35 sq. ft. or an equivalent volume of 28 tons round
timber of commercial species per acre.
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(3B) Forest of average potential productivity with a basal

area of all species of 60-80 sq. ft. or an equivalent
volume of 48-64 tons round timber, but including less
than 35 sq. ft. or an equivalent volume of 28 tons
round timber of commercial species per acre.

(4A) Forest of marginal productivity with a basal arca of

all ies of 40-60 sq. ft. or an equivalent volume of
32-48 tons round th:‘ll)er. including at least 20 sq. ft.
or an equivalent volume of 16 tons round timber of
commercial species per acre.

(4B) Forest of marginal productivity with a basal area of all

)

species of 40-60 sq. ft. or an equivalent volume of
32-48 tons round timber, but including less than
20 sq. ft. or an equivalent volume of 16 tons round
timber of commercial species per acre.

Forest of limited potential productivity with a basal
area of all sspocies of less than 40 sq. ft. or an equivalent
volume of 32 tons per acre.

(5M) Unproductive Mangrove Forests.

NoTe—

i

“Commercial” species are those included in Classes A to
C of the Forest Department Linear Sampling (L.S.) List
of Species.

Sub-classes “A” tend to have a higher economic value at
present than Sub-classes “B”.

Tonnage figures are gross estimates without allowance for
defects.
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Revised Land Capability Classification

Class 1

Class 1I

Class III

Class 1V

Class V

Land Fossessin_g a high potential for possible
mineral development.

Land possessing a high potential for possible’
agricultural development with a wide range of
Crops.

Land possessing a moderate potential for pos-
sible agricultural development, because of a
limitation in the range of crops.

Land possessing a high potential for possible
productive forest development.

Land possessing little or no mineral, agricultural
or productive forest development potential, but
suitable for possible alternative development
purposes, such as protective forest reserves,
water catchment areas, game reserves, recreation
areas, etc.

These new classifications will apply for Land Capability Classi-
fication studies carried out during the First Malaysia Plan period
in all States, except Pahang, Johore and Malacca, for which the
earlier classifications apply.

Present Land Use (Department of Agriculture and Directorate of
National Mapping Joint Contribution)

In addition to the foregoing, a present land use survey has
recently been initiated. This survey involves the prcé:aaration of
maps showing land use detail interpreted from 1:25,000 aerial
photography exposed in 1966, according to the following classifi-

cation:

(1) Urban and Associated Areas (1U).
(2) Estate Buildings and Associated Areas (1E).
(3) Tin Mining Areas (1T).
(4) Other Mining Areas (1X).
(5) Power Line Right of Ways (1P).
(6) Market Gardening (2M).
(7) Mixed Horticulture (2H).
(8) Agricultural Stations (2E).
(9) Rubber (3G).

(10) Oil Palm (30).

(11) Coconut (3C).

(12) Pineapple (3N).

(13) Coffee (3K).

(14) Tea (3T).

(15) Cocoa (3A).

(16) Pepper (3P).

(17) Sago (3S).

(18) Banana (3B).

(19) Fibre Crops (3F).
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(20) Orchards—(Rambutans, Durians, Citrus, Cloves, Nut-
megs, etc.) (3X).

(21) Fish and Hyacinth Ponds (3H).

(22) Annual or Diversified Crops (4C).

(23) Padi (4P).

(24) Shifting Cultivation (4X).

(25) Improved Permanent Pasture (5).

(26) Lalang, Unimproved Coarse Pasture and Scrub-Grass-
land (6). g .

(27) Forest (7F).

(28) Scrub (7S).

(29) Cleared Land (7C).

(30) Swamp, Marshland and Wetland Forests (8).

(31) Unproductive Land (9).

(32) Unclassified (10).

These areas are differentiated on the maps by the symbols shown
in brackets above. The land use maps are compiled and published
on a scale of 1:25,000, and not 1:63,360 as is the case with the
other land capability classification programme data described in
the handbook.

Revised Report Presentation

With the exception of Pahang, for which separate reports for
each district were prepared, land capability classification reports
for the States in West Malaysia are in the form of comprehensive
reports for each State, and these reports include statistical
information derived from the contributed data.

Revised Map Presentation

With the exception of the reports for Pahang which have been
completed, other State reports may include mineral, soil and
forest resource maps on a scale of four miles to an inch in
addition to, or instead of a land capability classification map,
wherever it is considered that the additional information provided
will be of use to facilitate development planning.

This method of presentation will enable areas of resource
use conflict to be more readily identified, and thus aid in the
identification of regions where further investigation, feasibility
studies, etc., will have to be carried out. In addition, areas only

suitable for one particular resource development purpose can
be more fully delineated.

EcoNoMiCc PLANNING UNIT,
PRIME MINISTER'S DEPARTMENT,
MALAYSIA

17th October, 1967

JABATAN CHETAK KERAJAAN, KUALA LUMPUR
16634—2,000—27-1-68.
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THE CLASSIFICATION AND EVALUATION OF
LAND IN SARAWAK.

by
J.P. Andriesse

1. INTRODUCTION

The ultimate aim of the Sarawak Soil Survey Division as in
most countries is to assess the agricultural value of the 'soil
and present such assessments in specific and well defined terms.
For this purpose z standard evaluation system is necessary«
Such systems are generally called Land Classifications.

Land Claseifications are invaluable not only because they
interpret complex technical information into simple terms of
agricultural usefulness which is of immedizte value to
planning authorities, but also because they reveal more clearly
which limitations for agricultural development are the most

serious o that research can be directed towards possible
remedies.

In Sarawek during the last 20 years a variety of land ,
evaluation systems for different purposes have appeared on the
scene. Many of these concern specific types of land clagsification
while others have little or nothing in common with proper
evaluation systems and their existence only adds to the
confusion.

The purpose of this paper is to review the land classification
systems used in Sarawak, to evaluate their usefulness, and to
suggost what systom would best serve the present requirements
of agricultural development. The basic principles on which
such a system could be developed are discussed.

2. TYPES OF LAND CLASSIFICATION

The Bureau of Reclumation Manual of the U.S. Dept. of the
Interior (1953, part 2, p.3) defines Land Classification as
follows:

’

'Land classification is the systematic appraisal of lands

and their designation by categories on the basic of
similar characteristics.'

There are many kinds of such classifications serving many .
different purposes. The Land Committee of the U.N. Resources
Planning Board rocognises the following categories:

I. Land Classification in Terms of Inherent Characteristics.
II, Land Classification in Terms of Present Use.
III., Land Clessification in Terms of Use Capabilities.

IV. Land Classification in Terms of Recommended Use.

V. Land Classification in Terms of Programme Lffectuation.

(F.A.0. Dev. Paper No.18, 1952, p.8).
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Table 1

Class 1: Land which is flat or almost flat. There is
no appreciable amplitude of relief. Some
of the best augricultural land falls within
this Class but it also includes peat swamps.

Class 2: Land with up to 150 fgat amplitude of relief
but not more than 10  slope.

Class 3: Lend with an amplitude of relief graagar than
150 feet but slopes not exceeding 207 .

Class 4: ZLand with less than 50 feet anplitude of relief
but slopes of 10 - 35,

Class 5¢ Land with an amplitude of rgliof of 50 = 150
feet and slopes of 10 - 207,

Clzse 6@ Land with zn amplitude of rgliuf of 50 - 150
feot and slopes of 20 - 357,

Land in Class 1 - 6 is considered - on the grounds of topography -
to be suitable for agriculture.

Class T: Land with an amplitude of rulieg in excess of
150 feet and slopes of 20 = 35 . Land in
this Class is considerec marginal for agrioculture.

Class 8: 411 land, regerdless of amplitude ofsrelief,
in which slopes are greater than 35°.
Such land is cons.dered unsuitable for
agriculture.
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1. Lend Classification in Torms of Inhurent Characteristics . o

An example of the first type is o slope map preparad
from contour data. Such maps hove been made by the Soil
Survey Division of Sarawsk as an aid to soil mapping.
Usological mape and soil maps belong nlse to this category.
All such maps, by themselves tell nothing about the prezent
use of the lend, nor the usefulness of it, nor do they make
recommendations of iny kind. In an endeavour to partly over- '
come this shortcoming in Sarawok a2 system which classifies
tho terrain into & unitz by using slope ond clevation as
classifying factors was developed by the Soil Survey Division
so that the usefulness of the terrain for sgricultural
davelopment could be shown. Table 1 give the key for this
system. It hos proved usoful for making a yuick appraisal of
the topographic value of lznd for agriculturzl use.

II. Land Classification in Terms of Present Usa.

Land Classifications of this category divide the land
in a systom of classes or units based on existing use. in
examply of such a clessification is the Land Use Map issued
by the Laonds and Surveys Department in 1956 (Sarawak Series
No.10) which shows = division into oultivation systems {permanent
and shifting) ond a classificition of natural forest types.
Tn a well-developed agriculturazl country such a map, read
against the background of a map of the first category would
perhaps give most useful informution on the value of certain
s0il types or land types for certiin crops. In these
countries there is commonly o cloze relation between land
potentinl and land use. In a lesi-developed country this
may not be so. Shifting cultivation practises in Sarawak are
not normzlly related to the natur:l conditions although to
some extent this may be the case. Slope, for example, may be
s limiting factor in shifting culvivation as may be soil with
very poor inherent characteristics. Theso limits however
far exceed those set for a2 pormunent cultivetion system which f
is designed not only to protuce crops sconomically but also
to conserve land rescurces. Thurefors, although a Land Uss
map Sorves some purpose its inaicative value for soil fertility
is limited in Sorawak since other feotors such as acoussibility
ana aveilability of land to curtain groups of the community
have been important in the developmant of the liund-use pattern.

Although these mups ars uscful thay nevertheless do not
evaluate land cnd soil for sgriculture.

III. Land Clossific.tion in Terms of Use Capabilitigs ¥

Classifications of the third type predict the results
that would follow if the lond ia used for a corizin purpose.
There arc mony types of this classificntion. More ofton then
not such classifications are the rosult of 2 syntheses of
maps of the two Tirst mentioned categories and classification
units are usuzlly based on soil types or soil mapping units.

It is in this type of classification that the results of
soil surveys can be fully employed. We distinguish for
instance the Soil (uality maps which zims at the grouping of
soils from a technicnl standpoint, that is the technical
wualities important for & certain usg of the soils or for their
improvement (Vink 1963, p.47). These qualities may be varied
and range from erosion haward, suceptibility to flooding, and
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permesbility. ainother type is the Crop Response map

indicating the rosponse of a erop on o certuin soil tyve b

to a cortoin nanagoment (Vink, 1963, p.47). The most

important clussificution of this nuture however is the : :
Soil Suitebility or Soil Copubility Clussificstion which is
dofined by Klingebiul us: 'the grouping of individuel kinds
of 80il - enlled mapping units - into groups of similar soils

* deponding on the intonded usy - called czpability units'

(1950, p.160). In this kind of elussification the limitations
to gencral crop growih or cultivation systoms are =valunrted
by using the natural soil unite ous o basis for cligsitication.
14 gives ho recommundations in torme of spucific crops but
snly goneral inuicutions of the most appropriats form of
agriculturc.

In Sorawzk mony tentative soil suitubility or soil
capubility clzseifications have been prepured for difforent *
areas, a& it wos realisud that, if the soil mup is to be of
value to the user some form of intorpretntion is nccessary.
In many instances a colusn hus therefore been added to the
kuy of the soil wup indicuting the tuntntive suitubility of
goch mupping unit for agriculture. An cxumple of such &
koy is given in Table 2.

Clossificatione of this typu in Jorswek only satisfy the
nceds of the purticular survey. Altheugh they make the soil
map more usséiul, thuy do not objectively ¢lassify soil
capabilitys They lis between soil copability classifications
and sdvicory clossifications, cnd mora often than not the
map user forguts shout the 'tuntitive' ncture of the
elussification cnd tises the suipcbility rating as finel.

It is important to noty thut these types of land
clpssification, even thoush thuy moy indicate the optimum use
still do not constiftute o recommendation zs to the nctual
l1and usc. It chould bs borne in mind thut these claseifications
are made primerily with the object in mind to maintein the
fertility level and the present conditions Sf the land and
if poseible to improve it. Soil improvement and soil conservation,
altlioush in the long run being pirt of the sccumulztion of
capital in the form of naturul resources, ars commonly not the
primary 2im of the lunduser. For them the purposa of lund use
ie production, possitly on = high und sustained level wnd they
therufore have nuither the motive nor in most cases the means
for thu s=fegusrding of natural roscurces unless ecrnings
from the lana are sufficiunt.

One muy mention the case, common in Sarawsk, of a farmer
using shallow scil on very stesp slopes for profitable
cultivation of pupper bucause apart from slope soil conditions
nre favourszblus Peppur eultivation roquires ¢lusn woeding ond
torracing is norm.lly not dons. Both factors nccullerate
srosion. Although the former may secutulzte some wozlth within
» short time by ndopting zuch 2 method he is ruining lund which
could bo used almost indefinitely - but with a slower return -
for a pormenent tree Crog.

‘J'l
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S0il capability claseifications are not therefore a grouping
of soils @ccording to the most profitable uUse to be made of the
land from the fariers point of view, ana economics ars not .
congidered in the compilation of maps of this nature. Clsassifications
taking these factors into ascoount are discussed nert.

IV. Land Claseifications in Terms of Recommended Use

Clugsifications in this category are Zeonomioc Land Use
Clasgifications and 4uvisory Land Use Classifications. PFor
the compilation of such classification maps it is necessary not
only to study the capacity of the land to produce income but
to study, with egual stross, the sconomic and environmantal |
faotors in reélation %o the crops to be grown. Such maps are in
fact the result of long-term agronomy studies, economic
research and sccumulated experience.

Mogt of the informuation required for the compilation of
such maps is not availauble in Sarawak, this being the reason
why no attempt has been maie to make such maps. However such
an undertaking should not be the work of soil surveyors alone,
because comples sconomic ana social factors are involved. Tt
may be noted that such work is partly ocutside the scope of the
soil surveyor as has been nicely put by Vink (1963, p.48) as
follows: :

'The best use of the soil is not only a guestion of the
soil itself, but of various cociul, political ana economic
conaiderutions. Sometimes even relisious considerations come
to the fore, such as the possibility of keeping yigs in a
predominantly Islamic country. The soil surveyor muat concern
himself with 2o0il puitability, and should be very careful not
to put himeelf in the chair of the administrator'.

V. Classifications in Terms of Programme Effectuation.

Such claseifications are more than an svaluation or a
recommendstion. They are plans showing what will be done with
the land and are based on dand Bvaluation Maps anu racommended
Land Use Maps. Plapting prosrummes on estates are in this
category. Maps showing land subject to different rates of
taxation are in this category as ara maps showing planned
subdivisions of agriciltural land and urban area land. .

For certain parte of Sarawax, maps of the latter kind are
used by the Land Authorities, but they have not always been
basad on sounu principles of land use.

Apart from the classification systems just deseribed, there
is one type of Land Clzzzification ia Sarawak, porhaps that
with the longest history, which has not yat been mentioned. This
is a Land Classification based partly on existing ownership in
rights and partly on a planned laud policy. In Sarawak such
maps 8noW 2 Givision in Native Customary Right Land, Native
Regerve Lund, Forest- and Government Reserves, Mixed Zone land
and Interior Land. Mixud Zone Land is land which people other
than natives are allowed to own. This elassification bears no
relation to any kiad of land evalustion but is mentioned here
since land ownership has, in Sarawak, z conziderable effect
on land use.
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At present the Mixed Zone Land is almost all covered by
permenent cultivation while Hative Customary Right Land is, in
the main, still used for shifting cultivation. Since the
mixed zone areas were never sslacted ou the basis of land
suitability for permanent cropping the result in some places
has been overfarming of the land and subseyuent deterioration.
In other plzces this ias not the case. A4lso soils of basically
inferior capacity have in some localities proved to be able
to support economic holaings. A study of the rcasons for these
trends in the mixed zone lana could prove to be of tremendous
valus for further land development in Saraswes for permanent
cropping.

3. LISCUSSION

Thig review of existing types of land classitication
shows that Sarawak lacks useful Land Classification maps which
would show the planners zna aaministrators what to expect
from the available land resources. Although a variety of
classifications have buoen mude for different areas, none of
them are based on a system which defines in clear stancardised
terms what can be expected of ths land whon usea and which
tan be employed througlout Sarawak.

Such a classification woulu bs of the greatest practical
valus. Soil surveyors in Saravak are freguently called upen
to prepare maps showing recommended land use. The sound
compilation of such maps is impossibla at present because of
lack in economic dszta. However, in a developing country such
ad hoc recommendations are sometimes necessary but they are
extremely dangerous because the s0il surveror does not know,
all the economic factors involved.

For a considerable time to coms recommendations or advice
of this nature will, however, have to be wgiven even though they
will be based on mes re information. It is suggested that a
sound system of evaluating basic soil properties or soil
capabilities be developea. HRecommendations coulu thsn be based
on sount scientific auppraisals of soil and land valuea and could
be employed throughout the country. It is realised that the
final selection of crops will still remain a difficult problem
but with a proper land capability or soil capability classification
it will at least be possible to give the slternatives from which
a selection can be made by the planning suthorities.

The first serious attempt in this cirection was recently
mate by the SBaravasc Lana and Survey Department who in following
discussions with the 20il Survey Division compiled an approximation
to a Lana Suitability Classification for Agriculture in
Sarawak. The key to this Classification is given in Table 3.

For assisting development planning, Sarawak is at present
in need for a guick broad appgraisal of ull available land
resources anda this key had to boe prepired as an interim measure
since no time could bs lost by too much deliberation. It can
readily be seen that this clausification is heavily leaning on
land characteristics rather than soil characteristics, and
although most soil limitations are mentioned, slecpe is the main
one used for the separation of the various olasses. OSince this
aystem was meant to cover the whole of Uurawak the other soil
limitatione could not be employed in full in thiz gystem
bucauge this would have required a soil survey cover of the
whole of Sarawak which ig not available at present.




Tabls 3

Tand suitability classification for Agriculture in

Sarawak
Al sy T2 = 1
[TCLASSES Tus LIIT IONS i SUTTABILITY FOR AGRICUTURL
T Flat to gently undul;ting terrain | Suitable for agriculture. |
: with slopes lass than 5 . nigk of flooding may exist. | ‘
gently low-lying %o moderately suitable for agriculture. |
dissected hilly 1crgain with Wyt soil conservation -
1T slopee less thau 20° (ireluvding |moaswes needed on the
= some hills less vhan 50 fect steapsr slopes.
high with come zslopas between -
20 - 35°)
Soil with no or few severe
limitnbiors. ==
Genbly uncdulating to hilly ‘Mu_rginall;,r suitable for ;
III Yorrein (slopes less than 20 ) sgriculture due to adyerse i
gith soil with eeveral . | soil factors. '
severs limitetions: | wxponsive soil improvements 1_
lncedad. |
Iv Strongly dissaciou terranin with £ L
glopes gonevally betwasn 20..30°, |Hnrginelly suitable for
agriculture owing to
Soil with no or Taj severs extreme danger of erosion.
limitations. Vaory expensive goil conser-
S v vation measures required.
v Flat to gently undvlating yerrain |Not suitable for agriculture
with many severe soil 1imitetions|atl present owing to adverse
(rainly mengrova, pipuh and peat goil factors.
sWalp areus%»
Rugged country with sloped Uasuitable for agriculture. |
exceeding 357 ir general; o [
with slopes of lass than 35
occupied with goil with many " l
_severe 1imitationtu . e i

e -

The clageification ahova cazn he diagranmatically shown below:

A G : —

-_—-4/
.______.____{4..2:

Soil Suitablo Clrsoess The main soil limitations ara:
4. No severe soil limitaiions a) fertilitys b) rooting dap

tiong o) salinityj d) floodings

B. Few severe ao0il Tim

C. Several pzvern s0il 1initations o) cusceptibility to erosion.

D, Many severe scil 1inltatiotds
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The result is that arsus sithout soil survey cover are
classificd on slopos caly while aress which have a soil survey
cover ars classirieu on other fuctors as well. Apart from that
the number of soil limitsiions and not the seriousness of a
single soil limitation was used as a classifying factor so
that soils having ornly one limitution are in this system
plaged at high level of suitability even if that limitation is
sufficiently sever to renaer the soil completely unsuitable
for agriculture.

Although having many chortcomings this system indicates with
reasonable accurscy the erezs which are definitely unsuitable
for agriculture hecause of topographic features while the areas
of Classes I to IV can still contain land which on account of
adverse soil propertiss nust ba regarded as unsuitable. It
enables development planners to concentrate their efforts on
land-classes 1 to 4, and it will be the task of the Soil .
Survey Division to investlgste these claszes in mors detail.

It is realised that this system is unsuited ror permanent
use and should be peplwced by s more comprehensive one for which
we have an excellent exsmpie in the Land Capability Classification
worked out by the U.S. 3.il Oonservation Service (Agricultural
Handbook No.C1, 1954).

This Clapeliis system has served as an example for
many similar Lace 4. oflur covatriss bub nesds modifying to serve
local conditions.

4+ THE U.S, LAVD CAPABILITY CLASSIPICATION

A broad ocutline of tile U.S. system is given in table 4.
Land is classified at three levels, Tirstly in sight capability
clasgses, secondly sach clesa ls subdivided into subclassses.
At the lowest level of clapsification the subclasses are again
subdivided into capability units. i

The capability classes are set up in such a way that soils
in Class I have ihe grustest alternative uses while those of
Class VIiI have ths lcast possibilities for a riculture use.
While the land capability class indicates the degree of
limitatison in land use, the subclass indicates the kind of
limitation. For the latt r grouping only four limitations are
taken into consideration: %

Ee; runoff and risk of erosion

w) wetness aud nocl for drainage

(s) root #zone sné tillags limitations mainly connected with
soil propertias

(o) climatio limitationa.

gification unit, the capability unit, groups

goil on tho following criterias

Tha lowest clarc
indivicual kinds of

1. Kinda angé avouats of crops that can be grown successfully
under a spocifisd luvel of management

2, The abirity of tho goil to raspond to management
3. Kind and =mount of treatment roguired for soil conservation.

The capability umil shovid essuniially be uniform in major
characteristics.
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The factors used for arriving at a capability rating in
this scheme are, cxcept for the climate, collected in the
field. In order to be able to judge the value of these factors

with a view to local conditions the full ringe according to the 3
U.S8. Soil Conservation Handbook No.6l is givent
a. Bffactive depth of soil (as depth over rock, tough olay or hardpaa]
Very deep 60 inches or more ;
Deep 36 - 60 inches
moderately deep 20 - 30 inches
shallow 10 - 20 inches \
very shallow 0 - 10 inches
"b. Texture of surface soil (fineness of constituent particles)
Very heavy - heavy clay — (60 per cent or more
2-micron clay particles)
Heavy - clay, silty clay, sandy clay
Moderately heavy - silty clay loam, clay loam, sandy clay
loam
Medium - s8ilt loam, loam, very fine sandy loam
Moderately light - sandy loam, fine sandy loam
Light - loamy fine sand, loam sand &
Very light - sand, coarse sand.
c. Permeability of subsoil
Very slow - less than 0.05 inch of water percolation
per hour
Slow - 0.5 to 0.20
Moderately slow - 0.20 to 0.80
Moderate - 0.80 to 2.50
Moderately rapid - 2.50 to 5.00
Rapid = 5.00 to 10.00
Very rapid - 10.00 or more
d. Permeability of substratum
Very slow —~ less than 0.05 inch of water percolation
per hour
Slow - 0.05 to 0.20
Moderately slow - 0.20 to 0.80
Moderate - 0.80 to 2.50
Moderately rapid - 2.50 to 5.00
Rapid - 5.00 to 10.00
Very rapid - 10.00 or more
e. Thickness of surface soil
& 6 inches
Thin - 0.6 inches
Moderately thick - 6 to 12 :
Thick =12 to 24
Very thick - 24 %0 36
£, Available moisture capacity (inches of absorbed wuter per 60 inches
of soil depth)
Very high = 12 inches or more
High - 94012
Moderate -6 to 9
Low = 3 %0 h
Very low - less than 3
T
A
R



g+ Reaction

Acid
neutral
alkaline

.“

e e

- 6.5 pH or less

— 6.6 10 T.3 PH :
— 7.4 pH or more

h. Natural soil drainagze

Well arained

moderately well

~ well oxiaized and free from mottling
of colours in surface and subsoil.
_ well oxidized and free from mottling

drained except in lower part of subsoil. :
imperfectly drained - well oxidized surrace, subsoil

or somewhat poorly mottled.

drained.

poorly drained

- gray colour, mottling in surface and

subsoil
very poorly arained - dark surface goil and gray or mottled
subsoil.
i. Inherent fertility j» Organic Content
High High
Moderate Mediun 4
Low Low
Very low
k. Slope 1. Zrosion
Nearly level N¥o apparent or slight
Gently sloping Moderate
Moderately sloping Severe
Strongly sloping Very severe
Steep Very severely gullied,land
Very steep

m. Wetness

—_—

S1ightly wet

Moderately wet

Tery wet

Txtremely wet

n. Salinity
S1ight -
Modarate -
Bevere -

Very severe =

- growth of crops slizhtly affected or
planting dates delayec for brief
periods; as less than a week '
- growth of crops moderatzly affected or
planting dates delayed by a week or so
- growth of crops seriously affected, or
planting delayed .as much as a month or
more i
- BwWamp, marsh, too wet for cultivated
crops or improved pastures.

crops yields slightly affected or range of
crops s8lightly limited '

crop yields moderately affected, or range of
cTrops moderately limited

crop yiglds seriously affected, or range of
crops severely restricted

growth of usaful vegetation prohibited except
some salt-tolerant forms.

™
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0. Freyuency of overilow

Occasional overflows - crops occasionally damaged, or planting
or overflows of datas celayed;

short duration
Freyuent camaying — crops frequently damaged, or range of
overflows or over- crops limited

flows of long

duration

Very freyuent over- - not feasible for cultivated crops

flows, or overflows
of very long
duration.

5. DISCUSSION OF BaASIC PRINCIPLES FOR MODIFTING THD UNITID STATES
LAND CAPABILITY SYSTEM.

1. Classes - In analysing the system outlined in the previous’

gection a few major characteristics bzoome apparent, namely:

s It is mainly geared at classifying land for the cultivation
of annual crops and soil factors are evaluated on this
assumption.

b. The degree of limitation is classified with a view to
mechanised farming and United States soil conservation
requirements in relution to the climatic range within the
United States.

To modify this system, considerable thought must therefore
be given firstly to the types of cultivation of major importance
in this region and secondly to our crops and soil requirements
thereof and thirdly to the local climate in relation to soil
conservation.

It is suggested : s
that since tres crops form a major part of the crops grown here

there should not be 4 classes for Lana unsuitable for agriculture,

that a division into 7 classes is sufficient to suit local
condition,

that the interpretation of the definitions shqould be geared to
express suitability to loecal cultivation systems, Vi

that the degree of limitation should be ratea with a view to local
climatic conditions und crops mormally grown in this region.

In order to achieve this the classifying factors listed in the
foregoing section should first be evalustied for local conditions.
The following modifications are therefore suggested: '

a. Effective depth of sgoil

To retain the subdivisions, but to kesp in mind that tough
clay is mot a limitation in growing rubbers

b. Texture of surface soil

To rep ace this by a system taking the texture range of the
whole profile into account since this is important for
tree crops. Also surface textures vary widely over small
areas in Sarawak.

|



W/

-14-

c. Permeability of subsoil

To omit This information is impossible to collect
without detailed work and spocial eyuipment.

d. Permesbility of saturations

To omit for resmsons given under C.

e. Thickness of surface soil

To omit. See 'b'

f. Available moisture capacity

To omit, since it is imposaible to collect this data without
detailed work and it is not regarded as essential data
in the Saravak climate.

g+ Heaction

) To insert more groups in the acid range and the ygroups
should be redefined considering that most tropical soils
are acid. BSuggusted proups aret

Mkaline pH T

Neutral pH G
Weakly acid 6 -5
Acid 5=~ 4
Strongly acid 4

(oH concerns topsoils).

h. Natural soil drainage

To retain in full

i. Inherent fertility

To retain; but subdivisions should be bused on C.E.C., base
saturation, P valus, and mineral reserve. Satisfactory
grouping has to await more resulte from agronomy work
since the exact relation between those factors and actual

~/ crop response is at present not known.
je Organic content
To omit, since this is under local conditions of a non-
permanont nature. To be substituted byt
Depth of orsanic horizons ( 3% loss on ignition)
shallow - 0 to 10 inches
moderately deep - 10 to 40 inches
deep - more than 40 inches r
k. Slope
=1 To be retainea but the following definitions are suggested
Nearly level -0 to 2: Strongly sloping - 10 to 152
Pox Qently sloping -2t 5 Steep —-151%0.2

1 Mcderately sloping- 5 to 10 Very steep - over 25

bk |
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1. Erosion

To be retained but clussss need re-definition to suit
local erosion hazards ia relation to climate. Suggested
divigione are:

1. Mon pullied

2, Blicht - few, shallow gullies, stable slopes

3. Moderabe - Tew weap gullies, fow lanaslides, -
moderately stable slopes

4. Severe — mauy Qeayp gullies; landsliles common,
unstable slopes

5. Very severe - severely gullied land, =any landslidaes,
very unstible slopes. ;

me. Wetness

To be repleced by the following gu pested division

1. 3lightly wet — topaoil at saturation point only
imnodiately after rain.

2. Hoderately wet - topsoil at saturation point for
some period after rain.

3. Wed - topsoil nt saturation point
throughout wet season.

4. Very wet _ topsoil at saturation point

for mogt of the yeur.
5, Lxktremely wet - submerged for most of the year.

n. Salinity

To be meintained with s change in definition of classes.
Imphasis should Yo on Tyehungeable Sodium and soluble
Sodium content but =t present in Surawak eleciric
conductivity of groundwater is the only practical means
of measuring salinity. ith this in mind, suggested
clagses are:

Nen saline - @roundgater below 500 micromhos/cm
at 257C, -
Weasly saline - groundwater 500-4,000 micromhos/cm,

at 25°C, in dry semson. Below
500 in wet peason.

Noderately saline - grounagatar 500=4, 000 micramhos/om
at 25°C, throughout the year.
irongly saline - groundyater 500-4,000 micromhos/om

at 25°C. during wet season, }#,OUO
in dry geason.
Severely saline ~ 4,000 micromhoszfem at 25°C. throughout
the year. ;

0. Frequency of overilow

To be retained but called ‘1iability to flooding' and with
a change in definition of classes. Suguested classes are!

1. Kor-flooded

9, Occaviocnal floods oi short auration
3. Frequent floods of short duration
4. Oceusioasl floods of long duration
5. Frequent floods of long duration
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It is further suggested that the factor ‘glimate' should
be abolished. In the inited Stutes land Capability Clasgification
this factor is regerded as importunt in relation to erosion .
hazard and land consarvation measures but from this viewpoint
climate is uniform for most areas in Sarawak. This factor
should howsver be considered in. selecting spucific crops at high
altitudee in a possible recommended Land Use Classification.

To suit local purposes, the sixiesn classification factors
of the United States' system can thersfors be reduced to elaven.

In using theze factors for placing soil units in the
capability clseses two considerations zre of ‘major importance.
Firstly Klingebiel (1958, p-161) in anslysing capability sroupings
in the United Stutes recognizes the fact that differences in

‘management or yiclds of purennial crops may be greater between

soils within one clzse than between clusses. In Sarawek this .
should be avoided as much as possivle since tree crops are

here more important than annusls. Sccondly Klingebiel (op-cit-p-lﬁl}
states that in the United States only the continuing limitations

are classified mesning thet whers it is feasible to remove non-
continuing limitations such as water, stones, excess salts etc.,

they are not being considered in the capability ratings. The

removal of these non-continuing limitations are yuite important

in Sarawak from an economic point of view and it would be
unrealistic not to consider them. BSince we can normally not

judge whether amelioration is within economic means it is

suggested that in all cuses Land should be classified.on its

present state.

Little attontion has been given to the importance of
chemical fertility in the United States, presumably because
it is considered to ba a non-continuing limitation which can
b easily altered by fertilization., Factors related to response
of fertilizer trestment are regarded as more important. This
was also recognised by Baeyens (1959, p.102) who in connection
with the evsluation of tropical soila im Central Africa i
considers that the chemical characteristics of a soil are least
important since a soil under a favourable climate and possessing
optimal physical and hydrological valus is fertile, even wben its
percentage content of nutritive miaterial is low. This may be
open to yuestion but the zuther is of the opinion that this can
in general be confirmsd by the behaviour of soils in Sarawak.

After teking into account these considerstions it is
possible to show in a alagrammstic form the minimum requirements
of the capability classes aistinguished in the modified scheme.

Table 5 gives the framework of a possible Sarawalk Land
Capability Clzssification. The classifying fuctors have been
arranged in a suggested order of importance so that it may be
possgible to place a soil with pome certainty even when
classifying fuctors of winor importance sre lacking. The Table
does not indicate the maximum requirements so that goils pleced
for instance in class III can have better proportius than noted
but for the one limitation, the minimum requirement. The nature
of the limitation is indicated by a symbol at the subcleas
level 8o that it is possible to judgs whather the Land can be
raised to a higher olegss if the limiting factor is remedied.
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Following the definition of classes V to VII suggested by

Klingebiel et al (1961, p.9) Class V land is mainly exceseive'y

wet land unfit for normal crop production, while classes VI and 1
VII consisgt of extroemely steep land. Definitions of the classes

are for the present not suggested since the system should

first be tried out for a number of areas so that attention can

be given to all implications in the phrasing of the definitions.

2. Subclasses and units

The four subclasses indicate the depgree of limitation.
.It is thought however that four subclasses are insufficient to
give a correct indication of the limitation involved. Thore
is a great difference between soil wetness due to bed
internal drainage and wetness due to flooding, and it is
difficult to indicate in the given subclasses what limitation
is roally involved. Hasantjens (1962, p.6,) in a modified
version of this classification system for Australian New °
Quinea and Papua suggesis a subdivision of the symbol 's!
(20il limitation) into s, for inadequate moisturs due to
shallow profile of coarse texture and s, for poor drainage
due to slow permeability while he adds Bubclszsses 'd' for
wetness due to a high watertable and f for wetness due to
cverflow. He ualso discards the American practisa of assigning
only one subclass symbol to any type of land ana uses two or
three symbols of necessary. It is likely that for Sarawak
conditions a similar modification has to be adopted especially
since not all soil limitations are of equal importance. The
danger is that the number of subclasses become unmanagable
and this must be avoided.

The faet is recognised that in the United States this
difficulty is overcome by subdividing the subclasses into
capability units at the third level of clessification. It
is however suggested that in Sarawak at this stage no units
can be distinguished since this final subdivision is based
on a considersble amount of managsrial experience and research
which is not available in Sarawak. The increase in the number
of subclasses is thorefore a logical consequence of omitting
the units from this scheme.

Pinally it should be realised that it ias not possible to
collect all the reyuired information for a Land Capability map
on a reconnaissance soil survey. In Sarawszk these are based on
a scale 1:50,000 to 1:100,000. The Bureau of Reclamation
Manual (1953, 2/6/1) states that in the United States Land
Capability Maps of a reconnaissance nature are on a mapping scale
of 1:24,000 which ia considered appropriate to semi-detailed
goil mapping in Sarawvak. A reconnaissance capability map canrs
quite likely be compiled from a semi-ostailed soil map.

VI. CONCLUSION

It is suggested that the establishment of a Land Capability
Classification of the nature proposed and its application under
present conditions in Sarawak is fessable and that development
planning may benefit from it since such a classification gives in
objective terms.the relative value of each land type over the
whole of Sarawak. As it is assumed thet a detailed system of
this nature has not yet been prepzred in the other States of
Malaysia it is suggested that where the fusion of soil classifications
used in the various States may fail because of the natural
emphasis on local conditions in such classifications, a Land Capability
classification for the whole of Malaysia may have more chance of
succese since such a clasgification would be based on inherent land

characteristics which are eosentially the same throughout the country.
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An agricultural soil survey is wore cosplete shen the end products are not only sofls
maps but also soil suitability waps, for it §s only when soil suitability maps are at hand that
the land use planner (at the Regional or State level) con proceed with sound )and use planning.
Othervise the land use planner may have to keep referring to the soil surveyor, vho may not always
be at hand, in order that correlation cn be mace betseen the soil mapping units and the crops for
shich they are suitable.

Before a soil suitability map can be produced, however, the soil properties which affect
crop growth nsed to be listed so that soils that are mapped can be classified according to their
suitability for crop cultivation on a sustained yleld basis,

This is the aim of the present schewe of classification for the soils of walaysia.

COPARISON /ITH OTHER CLASSIFICATION SYSTEuS

The Soil Suitability Classification for kalaysia has been enlarged from the Soil
Sultability Classification for \lest dalaysia (iong,1966). It is similar in approach to the Land
Capability Classification set up by Klingebiel and iontgomery (1961), Haantjens (1963) and
Andriesse (1966); the soils are classified according to the severity of soil factors shich liamit
agricultural development. It 1s different from the Land Capability Classification of the
Technical Sub-Comsittee of the Economic Planning Unit, Prime Winister's Department, west walaysia
(Panton, 1966), which is a classification of land according to its natural resources potentials,
that is, mineral , agricultural and forestry potentials.

The soil suitability classificat:on for ilalaysia is further similar to those of the
U.S.DsA. (Klingebiel and wontgomery, 1961), C.Sil.R.0. (Haantjens 1963, 1967) and Sarawak
(Andriesse, 1966) in having subclasses based on the kinds of limitations to agricultural
development,

uoreover, like the systems of Haantjens and Anriesse but unlike that of Klingebiel
and Wontgomery, the italaysian system takes into consideration perennial (tree) crops and padi
cultivation besides arable farming as forms of land use.

Climate has not been considered as a limiting factor because the high temperatures and
generally high rainfall encourage wore than limit crop groeth.

Suitab 1ity classes are subdivided into subclasses. There are no further subdivisions
into units as is the case in the imerican system. This is because of a lack of data on management
practices, crop performance and yields and also because the soil mapping units are based mainly
on reconnaissance and semi-detail surveys.

Contrary to the other three systems, there are only 5 suitability classes in the ilalaysian
classification; class 1 soils are the most suitable for crop growth on a sustained yleld basis and
the suitability decreases to class 5 in which the soils are least suitable for long term crop
cultivation,

As the Drainage and Irrigation Department is capable of carrying out major reclanation projects
of swampy areas, very poorly drained sofls cannot be considered completely unsuitable for agriculture
especially for padi cultivation. Thus, in contrast to the other three systems, in the walaysian
classification, waterlogged soils can be considered suitable for agriculture though the choice of
crops is very limited,

SSUUPTIOHS AitD EXPLANATIONS

1. The Soil Suitability Classification for walaysia is a special purpose classification
which {s geared solely to crop growth.

2. It is a scheme based on the soi) factors, shich when present in a sofl, would linit
continuous cultivation on a sustained yield basis.

3. A moderate level of management is assumed, that is, one which will conserve a soil
ghile the latter is being utilized for crop cultivation.
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4, The suitability classification may be changed by major reclamation projects (e.g. dratnage
and irrigation) which peraanently alter the limitations to crep growth. The classification
#ill then be based on the remaining limitations which have not been removed.

5. The system is based mainly on physical limitations since these are generally more permanent
and difficult to rectify; where applicable, houever, severely limiting chemical properties
are also taken into consideration,

6. accessibility and proximity to markets, do not influence the grading. This also applies to

the skill cr resources of individual operators sho can put in a level of management higher
than that of those who are capable of only a moderate level of management.

7. The interpretations attempt to express current knowledge and as new experience is acquired
new interpretations may be necessary e.g. the limits of the parameters may need to be
changed according to new knowledge on crop behaviour.

8. The system is not a soil suitability classification for specific crops e.g. rubber, oil paln
or padi. Interpretations of soil maps for such purposes may require different groupings of
the sail mapping units according to the specific needs of each crop.

9, Agronomic data and other observations of crop performances are used as the bases for
classifying the soils in suitability subclasses and classes. lhere there is a lack of data on
crop response to soils, the plat of such soils in the respective subclasses and classes
is based on the 1nterpretat1r$ﬂ properties according to general principles about

use and managewent developed milar soils elsewhere.

FACTORS LIulITIHG CROP GROATH

In defining the suitability classes and subclasses, cnly general statements of conditions
can be given. In practice, however, more specific parameters are needed to guide the allocation
of mapping units to the various suitability subclasses and classes. For this purpose, in ialaysia,
¥ the factors limiting agricultural development have been separated into four groups, namely:-

a. Very serjous limitations.
b. Serious limitations.
c. lioderate limitations.
d. winor &uitaﬂ ons.
The seriousness of a limitation is deternined by the extent to which it will inhibit crop
growth. Accordingly, a very serious limitation #i1l not only retard but may even totally inhibit crop
grouth. A serious limitation, however, is not detrimental to all crops; while some of the more sensitive

crops may not survive such conditions, others may even thrive in them e.g. padi and sago urder wet
conditions.

idoderate 1imitations affect a limited range of crops shich may be very sensitive to some
soil conditions. For most crops these limitations can be surmounted by proper management.

Winor 1imitations are those which can affect a very selected number of crops; the effect
is more in terms of yields than in terms of crop survival.

The parameters given below are based on current knowledge of crop response to soils; with
nore eupirical data on crop performances they may need redefining.

a. Very serious 1imitations

. Gradient and Texture (g); Steep slopes (above 25° with tg#turas coarser than sandy N
(above 35~ with textures of sandy loam or finer.

—

2. Depth to continous impenetrable layer {1 ); less than b inches.

3. Acid sulphate layer (a); 0" - 6" from the surface.

4. Rockiness (r); extreme (more than 75 of soil surface covered.)

5. Nutrient imbalance (n); Toxicity caused by extresely high contents of certain elements.
6. Human (h); disturbed land.
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b. Serious limitations
1. Gradient and Texture (g); moderately steep slopes (12° to 25° uith t xturasocoarler than
sandy loam or 20" to 35 with
textures of sandy loam or finer.)
2. Drainage (d); very poorly to poorly drained or excessively drained.
3. Depth to continuous impenetrable layer (1); 6 inches to 1 fi« .

4, Texture and structure(t); very heavy textured and weakly or coarsely structured
or very light textured and weakly structured.

5. Salinity (s); saline condition 0 - 1 ft. from the surface.
6. Acid sulphate layer (a); 6" = 1 ft, from the surface.
7. Organic harizon (o0); 4 ft. thick or thicker at the surface.

. ¢
8. Rockiness (r); moderately extreme (50 - 755 of soil surface covered)

¢. _woderate limitations

1. Gradient and texture (g); strongly sloping slopes; : (6° - 12%ith textures coarser
(th%n sangy loam or
(127 = 20" with textures of
(sandy loam or finer.

2. Orainage (d); imperfectly drained or somewhat excessively drained.

3. Depth to continuous impenetraile layer (i); 1 to2 ft.

4, Texture and structure (t); moderately heavy textured and weakly or coarsely
structured or moderately light textured and weakly
structured,

5. Salinity (s); saline condition 1 = 2 ft, from the surface.
6. Acid sulphate layer (a); 1 = 2 ft. from the surface.

7. Organic horizon (o); 2 to 4 ft, thick at the surface.

8. Rockiness (r); moderate (25 ~ 505 of soil surface covered)

9, MNutrient imbalance (n); acute nutrient deficiencies.

d. uinor limjtations

1. Gradient and texture (g); gently sloping slopes (2° - 6° with textures coarser than
(sandy loam or 2° - 12 with textures.
(of sandy loam or finer.

2. Drainage ; moderately well drained.

3. Depth to continuous impenetrable layer; 2 to 3 ft.

4. Texture and structure; heavy or 11ght textured and weakly structured.
5. Salinity; saline condition 2 = 3 ft, from the surface.

6. Acid sulphate layer; 2 - 3 ft. from the surface.

7. Organic horizon; 1 to 2 ft. thﬂck at the surface.

8. Rockiness; slight (10 = 255 of soil surface covered.)

9, Hutrient imbalance; moderate nutrient deficiences.

SOIL SUITABILITY CLASSES

Class 1. Soils with no limitation or one or more minor 1iaitations to crop grouth

The soils in Class 1-are suitable for the widest range of crops.
They can be profitably cultivated under a nodergte lexei of management.
These soils occur on flat to rolling terrain (0 = 12°). They have good
water=holding and nutrient-retaining capacities and are vell suited to
continuous cropping on a sustained yield basis.

The most versatile soils in this class are those found in flat areas
where they can be utilized for a very wide range of dryland crops or irrigated
for padi cultivation; these are deep, well structured soils with a very high
clay content. ) _ & Yy



Class 2.

Class 3.

Class 4.

Class 5.

o e

Soils with one or more woderate limitation to crop growth

These soils are sultable for a narrower range of crops than
Class | soils. A moderate level of management is necessary to cbtain
economic returns from crops grown on them. ilanagement practices may
include erosion control measures, minor drainage and irrigation works,
or improvements in the air and water relations.

Soils with at least one serious limitation to crop grouth

us these soils possess at least one serious limitation besides pee2 8
one or more moderate limitations, they are restricted to a narrow LIRS
range of crops. Even so, a high standard of management is necessary
to dev<lop or conserve them for long term crop cultivation. Necessary
management practices may include erosion control measures, an intensive
fertilizer progrmme and/or drainage and rrigation works involving
moderate expense.

Soils uith more than one serious limitation to crop growth

In having more than one serfous limitation these soils are
limited to a very narrow range of crops, often only to specific
crops. Even though the choice of crops is very narrow, the level
of management for these soils has to be increased if their continuing
productivity is to be maintained. liajor conservation or amelioration
measures are necessary before these soils can be cultivated on a long
term basis.

Soils with at least one very serious ]imitation to crop growth S oF

> Tt
The soils included within this class, in their present condition,
are the least suitable for agricultural development. ihere they are
not built over for urban development or excavated for mining and quarrying
purposes they are best allowed to continue under mature and/or regenerating
forest.

SOIL SUITaBILITY SUBCLASSES

Sof] suitability subclasses are subdivisions within suitability classes. They are

formed on the basis of the kinds of limitation affecting crop growth. Their formation and
inclusion in soil suitability maps will give potential users of such maps a better guide
regarding the nanagement practices which may be needed for long term cultivation of land.

us there are altogether ten different types of limitations to crop growth in lialaysia,

subdivision of sultability classes into subclasses is based on these ten limitations. They are
listed below with respective letter symbols shich will indicate on soil suitability maps the
kinds of linitation possessed by different mapping units. The tenth (disturbed land)although
not a limitation in the sense of the other nine, is included because all land that is presently
being mined or is under urban development is not available for agriculture and therefore cannot
be considered for crop growth in the present scheme.

% o = gradient & texture

d = drainage

i = depth to continuous impenetrable layer.
w t = texture and structure

@ = organic horizon

s = salinity

a = acid sulphate layer

r = rockiness

n = nutrient imbalance

h = disturbed land



‘5 -
Gradient § Texture

Gradient, plays an important role in influencing the choice of Jand use. Sofls on
sloping land are subject to wcter erosion under the wet clinate of this country vhere heavy thunder-
stcrigs are cemiion;

This phenomenon occurs more commonly in soils with textures coarser than sandy
loan; sheet erosion can occur in these light textured soils even on gentle slopes when viclent
thunderstorms occur; soil slumping is com.on on steeper slopes. Thus, terracing for such soils on
sloping land is an essential conservation measure although considerable expense may be involved.
Soils having sandy loam or finer textures are more resistant to water erosion so that slope limits
for them can be increased. These slope limits are given in table 1 where it will be seen tgat the
upper slope limit for heavy textured soils is 357 while that for light textured soils is 20,

Drainage

The sofl drainage classes adopted in this suitability classification are the same
as those given in the Sofl Survey Wanual (U.S.D.A. Handbook, Ho.18, 1951).

hecordingly, very poor and poor drainage fn a soil would not be a limitation for
wetland crops such as wet padi and sago palm but would be a serious limitation for dryland crops,
such as rubber and of] paln. Similarly, excessive drainage in a soil is a serious limitation not
only to wetland crops but also to dryland ones. |mperfect and somewhat excessive drainage are
moderate linitations which are significant to the more moisture-sensitive crops. A soil with a

moderately well drained status has a minor limitation hich could become serious during periods of
prolonged drought. il

Depth to continuous impenetrable layer

. uassive thick laterite, unweathered rock, pans and compacted sand are included
under this heading. The growth of trees such as rubber, ofl palm and coconuts is restricted by
shallow soils. Often other detrimental effects are associated with shallow soils; these could be
low water-holding capacity and inadequate nutrient retention. Root crops such as tapioca, yams

and sweet potatoes are also affected by shallow soils, and although arable farming can be practiced

on such soils special management techniques e.q. ridging, have to be applied if economic returns
are to be expected.

Texture and Structure

¢ Texture and structure are considersd together because they affect plant growth

in combination; heavy textured soils with well developed structures are usually well drained and
well aerated so that together with their relatively high water-holding capacity and high nutrient
exchange capacity they are eminently suitable for a wide range of crops; heavy textured soils with
poorly developed structures, on the other hand, are usually poorly or very poorly drained so that
anaerobic conditions may prevail thus retarding or completely inhibiting root developuent; light
textured soils, such as beach sand, are normally very weakly structured; a weakly structured sofl
is easily compacted so that its pore space is drastically reduced with the result that plant roots
are inadequately aerated or supplied with moisture.

Organic_horizon

2 Organic or bog sofls in ualaysia are associated with bottom lands which are
usually waterlogged. They vary in organic matter content from true peats to organic clays and
nucks. High acidity is frequently associated with such soils. Peats are poor anchoring mediums
for trees and this 1s clearly indicated by coconut and oil palms growing with their trunks
Jeaning close to the land surface. Because of their high porosity their perueability is very
rapid. Very frequently, in deep peats, large logc occur which fmpede tillage operations. The
naintenance of a correct water table level is critical in the proper utilization of peats -
overdraining preduces very rapid initial shrinkage followed by {rreversible drying and oxidation
of the organic matter at the surface while lack of draining results fn waterlogging and inhibition
of root development which in trees can result in poor anchorage and consequent leaning. Uith
proper draining, however, the cultivation of shallow-rooting crops is a feasible proposition and
1 has been shown that pineapple cultivation is very successful under such conditions.



Salinity

Salinity is assocliated with heavy textured marine alluvium inundated by sea sater.
Research on saline soils has shown that when the salt concentration in the soil reaches the level
at which a saturation extract of the soil gives a conductivity reading of 4 to 8 millimhos per ca.
at 25°C crop growth is inhibited. When the conductivity reading 1s above 8 mi1limhos per ca, at 5%
no crops do well (Hayward, 1956). Such high salt concentrations can be considered under the heading \
of toxicity. \idm*'

| 40
. Salt concentrations giving a conductivity reading of 4 to 8 millimhos per cm. at - /s

25 are therefore taken into consideration in this suitability classification scheme. The depth 02 \.vq
to which this range of conductance is encounterrd in saline soils is therefore important in the At
determination of the suitability of a soil to crop growth.

Besides containing excess salts saline soils are usually poorly drained and
massive in structure. Rapid draining results in the formation of large structural units which dry
to a rock-like consistence making land preparation very difficult.

dith proper drainage and bunding to keep out the sea-water saline soils can be
{mproved for crop growth,

Acid Sulphate Layer

A considerable acreage of marine alluvial soils in ialaysia are highly acid due
to the presence of excessive amounts of oxidisable sulphur compounds. -These sulphur compounds are
produced by the microbiological recduction of sulphur derived from sea water. lhen the soil is
drained oxidation of the sulphur compounds to sulphate takes place. Hydrolysis of the sulphate in
water results in the sofl becoming acid. In areas where crop growth has been retarded, a pH of 2.5
or lower has been recorded. Drainage and irrigation of a sulphide-containing soil causes a scvere
deterioration of its condition and very many years of continued aeration and leaching must elapse
before the soil can become suitable for cultivation.

Rockiness

This 1imitation includes rocks, stones and concretions of varying sizes ranging
from large boulders to stones. The parameters set up for this limitation are a modification of those
given in the Soil Survey Manual (U.S.D.A. Handbook fo.18, 1951) where the effect of rocks and stones
on machinery is considered. In iialaysia, tillage machinery 1s used to a 11mited extent partly
because hand tillage is still practiced and partly because the major crops cultivated are perennial
trees. As tillage machinery is used to a limited extent only in Malaysia the parameters for
rockiness and stoniness can be extended to suit local conditions.

Nutrient Imbalance

Although the soils in Halaysia are considerably leached, nutrient deficiencies in
them cannot be considered as permanent but only as a temporary limitation to crop growth on a sus~
tatned yield basis since 1t is possible to remedy this situation by correct fertilizer application.
Nevertheless, a soil with acute nutrient deficiencles needs better management than one without such
problems, so that the former cannot be raised to a status equal to that of the latter, all other
conditions being equal.

On the other hand, the presence of excessive quantities of some elements such as
nickel, boron and sulphur can be toxic to plants. Fertilizer application alone will not correct
such excesses easily. Continuous aprlications of chemicals and years of continuous leaching may be
necessary bafore the toxicity can be brought under control,

Disturbed Land

Land that has been disturbed by human activity, particularly by mining and
urbanization, is least sultable for crop cultivation in its present condition. When such land has
been allowed to return to its native condition 1t can then be considered for agricultural develop-
ment; 1ts suitability classification will then depend on the properties it has daveloped as a
result of the charge in land use.
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THE LAND CAPABILITY CLASSIFICATION OF
WEST MALAYSIA.

Several Government Departments in West Malaysia have
been undertaking programmes of natural resource evaluation for a
long time, and a need for closer co-operation between these
different groups has always been felt, particularly as the results
of surveys carried out often revealed a conflict in the use poten-~
tial of the land surveyed. In recent years it has becoming in-
creasingly apparent that the data from these surveys were important
for national development planning, partiéularly following a Ford
Foundation Report o the Malayan Government in 1962 on agricultural
diversification, when a sub-committee of the National Development
Planning Committee, which later became the sub-committee on
lLand Capability Classification, was formed th draw up a programne
for data collection, analysis and presentation, designed to be
carried out during the First Malaysia Plan period and to be cone
pleted in good time for it to be applied to the preparation of
the Second Malaysia Plan in 1970. This sub-committee inecluded
representatives from all government departments involved in
resources survey and several of the major land and natural re-
source use interests.

Technical assistance was sought and obtained from the
Canadian Government in the form of aerial photography covering
the whole country, and several specialist personnel in field
and economic geology, land use survey, forest inventory and wild
life ewaluation. Finally, the Natural Resources Section of the
Economic Planning Unit was set up in 1965 to co-ordinate the
above programme and apply the results to the work of the Economic
Planning Unit.

Basically the lLand Capability Classification Programme
depends on the contribution of data by three main natural resource
survey groups on mineral potentility, soil suitability and forest
productivity. In addition data on water resource, land use and
wild life are also provided. Land use data was originally pre=-
sented only in the form of boundary details reflecting the legal
land alienation and gazettement status, but with the completion
of the 1966/7 aerial photography, actual land use survey data
bosed on photo interpretation is also being provided. This
latter survey has been initiated by some of the Canadian specia=-
list personnel referred to above, working with Department of
kgriculture and Directorate of National Mapping personnel.

The data from the threce main resource surveys are
evaluated to determine conflicts in land capability potentials
and from this is derived a simple land capability classification,.
The details of these classifications are shown in the accompanying
hand-book and the attached supplement, but certain features of
the classifications and their relation to the land capability
classification need to be emphasized.

The mineral resource potential classification indiecated
the potential of an area for mining development based on evidence
from field prospecting results and interpresation of the geblo-
gical pattern as determined by the past work of the Geological
Survey. In the classification adopted, only those areas which
have been shown from actual prospecting results as containing



Pfo?able economic mineral deposits or are actually under

nining lease are considered to have a high potential for

m%nlng. Such arecas are placed under Class I of the land capa-
?111?3 classification. It may be mentioned here that priority
is given to mining development. This has been adopted since
from past experience and trends for the foreseaile future it
appears that where economic deposits of minerals occur mining
development would provide a better return in comparison to other
forms of land use. ‘or the same reason agricultural development
hos been given priority over forestry development.

ol The significant feature of the soil suitability class-
%flcation which has been adopted is that it lays emphasis on
identifying soils suitable for the cultivation of the two main
economic tree crops in West Malaysian agriculture - oil palm
and rubber. Accordingly it has quite important limitations and
would not be generzlly applicable where interest centres on a
wider range of crops. These limitations are beginning to be
felt even in West Malaysia where, in response to an increasing
need to further diversify the agricultural crop pattern, areas
suitable for large-scale cultivation of crops such as maize,
tepioca, sugar-cane, etc. are being sought. It is hoped that
in 2 second stage project a revised classification will include
sufficient details for such aressto be identified.

The éﬁla classification is based on increasing limi-
tations of the soils to crop growth, the best soils being those
with no limitations and therefore suitable for the cultivation
of a wider range of crops. These limitations depend on a
variety of factors including terrain conditions, physical fac=-
tors limiting root development such as water-logging, shallow
soils, soil compaction and lateritic horisons, or chemical
limitations such as nutrient deficiency, toxicity or excessive
acidity.

The soils with no or only minor limitations are con-=
sidered suitable for the cultivation of oil palm and areas with
these soils, unless there is conflict with a mining potential
are placed under Class 2 of the land Capability Classification.
Lreas of soils under a lower category of the soil suitability
clnssification with a potential for the cultivation of rubber
are placed under Class 3 of the land Capability Classification.
The remaining soils, which without major soil improvement prac-
tices are unsuitable for continued agricultural use, including
swempland, worked ogt mining land and steep land with a slope
of greater than 184° are considered best suited for forestry
development. Areas of such soils where they have a potential for
produztive forest development are placed under Class 4 of the
Iand Capability Classification, while those areas which appear
to have only a potential for protective forest development are
placed under Class 5 of the Land Capability Classification.

The data is presented in the form of Tables showing the
resource potentials, with cross-tabulations to show conflicts
in resource use as well as other restraints on resource develop=
ment such as legalland alienation or gazettement status, rainfall
or contour levels. The analysis of these data is facilitated
by coding the data according to the 1000 yard-grid intersection
points of the 1 inch to 1 mile (1:63,360) topographic sheets
and analysing these mechanically. In addition %+ inch maps of



the three major resources of minerals, soils and forests, & land
capability map and a land alienation and gazettement map are
presented with the reports which are now presented for individual
states.

The results of the programme when completed for indi-
vidual States are applied as appropriate and based on the comple-
ted programmes for the State of Pahang and Johore, areas have
already been identified as suitable for further detailed studies
to facilitate planning for the development of these areas. At
the present time the emphasis is on agricultural development,
but planning will also include the development of forest and
mining industries. These areas have been selected due to the
relative ease of access, the availability of relatively large
areas of land suitable for agricultural development and the mini-
mum of conflicts arising from alternative uses of land,

In conclusion it is emphasized that the Land Capability
Classification programme is not intended to provide plans for
development. Its objective is to provide the necessary back=
ground data on which decisions determining long range prospects
for development of land and natural resources may be based. In
practical application it may be regarded as a first approxima-
tion to determining the future land use prospects of the country
at a National, or Macro-planning level, from which areas may be
selected for more detailed studies of particular resource potene=
tials in order that sound, economically viable, development may
take place in areas of major opportunity.

Economic Planning Unit,
14th May, 1968.
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PREFACE TO NOTES ON S.E. JOHORE PROJECT

L B

1. PROJECT TITLE: TANJONG PENGGERANG AND JOHORE
TENGAH PROJECT JOB No. S.4352

(NOTE: Two spellings of TANJONG PENGGERANG have been used in
documents relating to the S.E. Johore project. The above
is used in the Agreement and will be adopted as the official
terminology).

2, CLIENT: GOVERNMENT OF MALAYSIA

3. Client's Representative:

- Chief Secretary to the Government,
Prime Minister's Department (Economics),
Kuala Lumpur,
MALAYSIA.

Cables: ECONOMICS KUALALUMPUR

4, Personalities:

A separate list of personalities and contacts will be issued.

5, Project Office will be in Johore Bahru - the address to be notified in due course,
together with telephone and telegraphic details. :

6. Briefing Instructions to Hunting staff have/been issued - copy attached for
information. Project conditions applicable to all Project staff are also attached.

7. Project Instructions will be {ssued as necessary to all Project staif and copies-
sent to Principals.

8. Duration of the Project:.

The Letter of Intent to proceed is at present qualified pending final approval by
the Ministry of Overseas Developm ent and the grant of security clearance by the
Malaysian Governm ent. The Project is scheduled for completion within a maximum
period of 24 months from the date of the Notice to Proceed.

9. Staff joining dates:

Hunting staff have been advised of their provisional joining dates. Principals
of the other participating organisations are requested to notify H. T.S. (Mr. Spooner
of provisional dates for their staff. Please note that staff and families cannot

proceed to Malaysia without security clearance having been given. .

Issued by Hunting Technical Services Limited, -

6, Elstree Way,
Boreham Wood, Herts.

Aﬁgust 1969.

J
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TANJONG PENGGERANG AND JOHORE TENGAH PROJECT.
BRIEFING INSTRUCTIONS : ADMINISTRATION AND FINANCE.

Letters of Appointment to the Project will be issued by the Chief Accountant
specifying oversea allowances payable and conditions of service applicable to this
Project. Oversea allowances will be payable in Malay Dollars, the current
conversion rate being M$7.2 to £1 sterling. Allowances are payable irom the
date of leaving the U.K. (provided the direct air route is taken) and no additional
in transit allowances will be payable.

Leave: Project leave will be earned at the rate specified in the letter of appointment
Due to the tight work programme project leave will not be granted during the project
term. Casual leave in Malaya may be granted at the discretion of the Project
Manager at the rate of 10 days for 12 months service.

Insurance: Staff are insured by the Company and it is obligatory for family
insurance to be taken out when wives and children join the staff member, This is
a personal charge and will be arranged by Mr. Hampshaw.

Personal effects (and containers) are also insured by the Company for staff
members to a maximum of £150, All other insurance of this nature can be arrangec
by Mr. Hampshaw.

All staff must see Mr. Hampshaw regarding insurance prior to their departure

for the Project. :

Medical Examination and Inoculations: All staff must see Nurse Inwood to ensure
that inoculations are up-to-date and that they are fit to proceed overseas. Wives
and children must also be medically examined prior to proceeding overseas.

Inoculations required are:-

Smallpox

Cholera

Gamma Gl obulin

(Yellow Fever is optional)

All staff are advised to have their blood group determined and noted in the health
certificate book.

Visas and Work Permits if required will be arranged by Government.

Travel: Staff will be required to travel by air (Economy class) by the direct
route London/Kuala Lumpur, unless otherwise notified or agreed with the Area
Manager. Family members will also be required to travel by air (Economy class)

_unless approval through the Administrative Manager in Johore Bahru is first

obtained (e.g. for sea travel).




10.

11.

12.

QNIITH FAST .I0DHORF

Baggage entitlement:

(i) For all staff (i.e. staff members only)

Accompanied air freight - 30 kgs (inclusive of ticket allowance).

(ii)  For staff to be joined by families:
(As (i) above).

Sea freight or equivalent air freight to a maximum cost of £100 each way.

(iii) For other staff:
(As (i) above).

On short term assignments (under 6 months) additional allowance of £10
each way.

On long term assignments (over 6 months) sea freight or equivalent air
freight to a maximum cost of £50 each way.

Malaysian Income Tax on personal earnings will be reimbursed by the Client in
the event that exemption is not granted by the Income Tax Authority. This
concession relates only to staff recruited outside Malaysia.

Project Finance and Administration:

As designated representative of the Project Manager (in terms of the Agreement)
the Administrative Manager will be responsible for application and control of
project funds.

No expenditure may be incurred against project funds or the Private Account
‘either in the United Kingdom or Malaysia without prior approval being given by
the General Manager or the Administrative Manager. This relates to the charging
of time and services and the purchase of stores and equipment. Instructions will
be issued to all staff on the procedure to be followed in the accounting for funds and
the purchase and control of equipment and stores,

Accommodation: Free furnished accommodation will be provided for all staff
including a refrigerator, cooker and air conditioning. Staff will be required to
provide soft furnishings, linen, crockery, cutlery and kitchen and other domestic
equipment. Domestic and other household staff will not be provided.

Transport: Project transport will be allocated as required by the Project or
Administrative Manager and may not be used for private purposes without the prior
authority of the Project Manager.

Field Allowance: Night out allowance will be payable at the rate of $7.5 per night
spent away from the normal duty station or area.

When visiting Kuala Lumpur on project duty the Project Rest House should be
used. Should this not be available, reasonable hotel bills will be reimbursed,
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Staff registration and movement: All staff should register with their respective
High Commissioner or Ambassador on arrival. When moving away from base

(Johore Bahru), full details of the travel must be entered in the Project Tour Diary.

Schooling: Regrettably no information can yet be given regarding the availability
of schools in Johore Bahru, although it is understood that Military schools do take
expatriate children both in Johore Bahru and Singapore. There are also religious
schools available in Singapore, but we are not sure at the moment of the travel
situation between Johore Bahru and Singapore.

Medical services in Malaysia: Arrangements will be made in Johore Bahru for
troatment of staff and their families .- probably through the local hospital. Full
medical and remedial dental treatment will be provided for staff members; wives
and families will receive free medical treatment (except as directly concerned with
maternity), but not hospitalisation or dental treatment.

Gamma Globulin will be available in Johore Bahru at a charge of $§7.5 per
injection for wives and children.

Security: Attention is specifically drawn to the following extract from the
Agreement:- ;

i Except as the GOVERNMENT shall otherwise agree, all
information which comes into the hands of the CONSULTANTS by
reason of their work in connection with the performance of the duties
in ARTICLE III shall be communicated only to the GOVERNMENT.

Any confidential information relating to the operation of a company
which comes to the knowledge of the CONSULTANTS shall only be made
available to the GOVERNMENT in such a way that the particular
company cannot be identified via such information, except insofar as
the company concerned shall otherwise agree'',

Additional Allowances:

(a) All staff will be entitled either to first kit allowance of £30 or annual
renewal of £15 in the event of this not having been drawn for 1969.

(b) A special allowance of £25 will be paid to staff resident in Malaysia
for 6 months or more as a contribution towards packing charges.



SOUTH EAST JOHORE

CHINA

SOUTH

T
104°00'

&/
2
JEMALUANG

103°30'

SEA

SINGAPORE

T
_129¢

T 3303

AYANG LAYANG =

L

104°00'

SCALE 1.:760,320
12 MILES TO ONE INCH

HH

370,000 ACRES—uama=n

JOHORE TENGAH PROPOSED DEVELOPMENT REGION,

TANJONG PENGERANG PROPOSED DEVELOPMENT REGION. 330,000 ACRES-.-

ACCOMPANYING PROPOSAL BY HUNTING TECHNICAL SERVICES LTD.




JOHORE TENGAH PROPOSED DEVELOPMENT REGION
BRIEF DESCRIPTION AND SUMMARY OF
PRESENT KNOWLEDGE OF THE AREA

Location:

The area is located in the West Malaysian State of Johore,
covering the south-western part of a triangular area, the
boundaries of which are formed by the road network from Kluang
to Jemaluang to Kota Tinggi and the Sungei Johore and railway line
between Kota Tinggi and Kluang (See map).

Topography:

The north-eastern boundary of the region is formed by
3 mountain ranges, which are highly dissected and well-drained,
with slopes exceeding 20°. The highest peak is Gunong Blumut
reaching 3, 313', three other peaks are just over 2,000'. To the
south and south-west of these ranges and occupying large tracts of
terrain, is a complex of gently undulating to strongly rolling land
dissected by small streams and rivers. Most of this region is
below 200 feet elevation, and in a mature well-drained condition
as a result of the many rivers, streams and their tributaries
traversing the area. The region includes the greater part of the
Sungei Johore water catchment area upstream of Kota Tinggi.

Climate:

Malaysia is situated in the tropical wet climate zone, of
which the distinctive feature is that the average daily temperature
fluctuations are greater than the average seasonal fluctuations.
This is accompanied by abundant rainfall in every season. In the
proposed regional development area the precipitation ranges from
90-115'" per annum. The effect of the north-east monsoon, can be
felt during the months of November to January, but even during
this period, more than several consecutive days of rain are rare.
The general rainfall pattern is one of localised, tropical thunder-
storms of varying intensity and duration, occurring during the late
afternoon or early evening.

A second monsoonal effect, from the south-west, occurs
during the months of April to May but is of much lower intensity
than from the north-east.

Vegetation:

A typical Malayan Dipterocarp rainforest is the natural
vegetation covering most of the free draining upland area. This
forest, which is usually dense but not to the point of completely
restricting ground movement, is composed of many tree species,
In the hill ranges generally above 800-1, 000' and below 2, 500'
elevation hill dipterocarp forests occur.

Present Land Use:

The area extends to approximately 370, 000 acres or
580 square miles. The greater part of this acreage has been
gazetted as Forest reserves and Forest cum Game reserve. Three
major Forest reserves, the Rengam forest reserve, the greater
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part of the Kluang forest reserve and half of the Panti forest
regerve are located in the area. Part of the Kluang Forest
reserve has also been gazetted as a Game reserve, which is
part of the Endau-Kota Tinggi Wild Life reserve. The total
estimated area gazetted as forest reserve is approximately
233, 000 acres. Land alienated on agricultural title is entirely
confined to the land in the south-west corner of the region close
to the railway line in the north-west and along the road from
Kluang to Jemaluang. The total area of land alienated for
agriculture, which is almost all under estate management
producing rubber and palm oil, accounts for 61, 000 acres.

Land alienated for mining covers approximately 9, 600 acres,
principally in the area around Lombong and along the road from
Kota Tinggi to Lombong. The current alluvial mining in these
areas is all tin, extracted almost entirely by gravel pump method.

A small area of 160 acres has been gazetted as an orang asli
reserve, a few miles upstream from Kota Tinggi along the Sungei
Johore.

A present land use map cover for the area, on a scale of
1:25, 000 prepared by analysis of the 1966 aerial photographs will
be available by the end of 1969.

Soils:

The soils in the area have been mapped on a schematic re-
connaisgance basis™l by the Soil Science Division of the Depart-
ment of Agriculture. This mapping project formed part of the first
national inventory of soil resources in West Malaysia. This broad
scale soil survey is aimed at providing basic soils information and
guide lines to land use planning in general and agricultural land
development in particular. It is largely on the basis of the
information provided by reconnaissance soil surveys that the present
region has been identified as one of particular development potential.

For ease in interpreting the soils data, the various soils
mapped were divided into 5 suitability classes” 2 based essentially
on criteria for tree crops since tree crops cover over 80% of the
cultivated acreages in West Malaysia. Consequently, this classi-
fication has certain limitations particularly in relation to annual
crops. According to present knowledge and experience, class 1
and 2 soils are assessed to the above average in agricultural
potential and suitable for a fairly wide range of crops while class 3
soils should only be used for crops which have a wider range of
goil tolerance. Soils of class 4 have a limited agricultural potential
while class 5 soils should be reserved for either productive or
protective forest. The reconnaissance soil survey carried out in
the area has revealed that there are some 264, 000 acres of land

*1 Reconnaissance Soil Survey of Southern Johore -
W.S. Null, C.J. Acton, and I. F. T. Wong.
Soil Science Division, Department of Agriculture.

*2 Soil Survey Manual for Malayan Conditions.
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which are suitable for agricultural development. However,
60, 000 acres have already been alienated for agricultural
purposes and are under estate management. Of the remaining
200, 000 acres 75% consist of class 1 and 2 soils, while the
other 25% consist of class 3 soils. An appreciable acreage

in this class comprises alluvial soils of variable potential.

It can be concluded from the above that there exists a reserve
of land suitable for agricultural development in the area.

Geology':

Rocks of Permian age composed mainly of slate, phyllite,
micaceous siltstone, sandstone, tuff, and minor limestones
occur in this region overlain by sediments and volcanics believed
to be of Triassic age comprising sandstone, siltstone, slate and
conglomerate, and acid to intermediate lavas and pyroclastics
respectively. Granitic rocks, of possibly Jurassic age, underlie
a substantial part of the area. Gently-dipping sandstone, mudstone,
and minor grit of Cretaceous age have been recorded and lie un-
conformably on the Triassic volcanics, and non-conformably over
the granite. Unconsolidated sediments consisting of gravel, sand,
silt, and clay of Pleistocene to Recent age are also represented.

The only ore mineral which has been extensively exploited
is cassiterite (Tin dioxide). At present tin mining is taking place
in the area west and northwest of the Kota Tinggi- Lombong road.
This tin ore is almost entirely recovered by gravel pump method.
This area has contributed the greater part of the total tin output
of the State of Johore in recent years. Present information
indicates that some other small tin-fields exist within this area.
Furthermore, xenotime, a high-priced mineral, occurs as an
accessory, and can be recovered as a by-product of tin mining.
Besides these minerals there is an abundant supply of granitic as
well as lateritic road metal. Small amounts of clay, possibly
suitable for the ceramic, brick, and tile industry have also been
recorded.

Forestry:

Extensive areas of lowland and hill Dipterocarp forests
occur in the three forest reserves which are wholly or partly
located in the area. The majority of these forests, consisting
of Red Meranti-Keruing Forest, are found on the undulating
and rolling lowlands and hill slopes.

Kapur forests are found in the north eastern part of the
area as far south as the Panti Forest Reserve. Kapur is well
distributed throughout this area at elevation limits of between
300 and 1, 400 feet. The greatest concentration is located on
steep slopes, just below the Seraya Ridge types at an elevation
of approximately 700 feet.

Hill dipterocarp forests occur in the hill ranges, generally
above 800-1,000' and below 2, 500' elevation. These forests
tend to be highly productive, particularly in areas which are
rich in Seraya. In the Kluang Forest Reserve Seraya is found
on the exposed ridges between 350 and 2, 500', while at higher
elevation it is restricted to steep slopes. In general the Seraya
found in the above area is of a poorer quality than those which
occur in other areas of West Malaysia.
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The entire area has been covered by a forest reconnais-
sance aurvey,* involving a broad classification of the forest
into productivity and ecological types on the basis of aerial-
photo-interpretation supplemented by limited field checks and
records of the Forest Department. The total area of productive
forest has been estimated from this survey as covering
approximately 200, 000 acres, but part of this has since been
selectively logged or is under extant logging permits.

Topographic Maps:

The region has recently been re-mapped by the Topographic
Division of the Directorate of National Mapping and published
sheets in colour, on a scale of 1:63,360 (Series L7010), with
50 ft contours are available. 1:25,000 scale compilation sheets
are also available for more detailed survey purposes.

Aerial Photographs:

The entire area was photographed on a scale of 1:25, 000
in 1966, and contact, rectified and enlarged prints of these
photographs can be produced locally on request by the Directorate
of National Mapping, Kuala Lumpur. Two sets of contact prints
of this photography will be provided in the first instance, while
additional prints could be prepared on request, given reasonable
notice. The quality of this panchromatic photography is of a high
order, while little change has taken place in the land use pattern
over the area since the date of photography. Larger scale photo-
graphy for special purposes can be carried out using local facili-
ties if considered necessary.

Accessibility:

Access to the area is provided by a number of roads. A
main road from Kluang to Jemaluang runs along the north western
boundary of the area. From this road especially between Kluang
and Kg. Gajah several roads lead into the area for several miles,
the longest one being the road from Kg. Gajah to the Sungei Kahang.

The northern and eastern boundary coincide with the boundary
of the Sungei Johore water catchment, with the exception of the
road from Kota Tinggi to Lombong. The southern boundary is formed
by the Sungei Johore, which is partly navigable, and the railway line
between Singapore and Kuala Lumpur from the point where it meets
the Sungei Sayong, a tributary of the Sungei Johore. The alienated
land to the east of the railway is well served by the private road
systems of the estates.

In addition forest tracks lead into those parts of the area
where timber exploitation is taking place in forest reserves.
These roads however, do not penetrate more than 15-20 miles
into the area.

* Forest Resources Reconnaissance Survey of Malaya,
Report No. 8, Kota Tinggi District Johore,
Forest Department, Malaysia.
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Current and Proposed Studies in the Area:

The Malaysian Government has entered into agreement
with the undermentioned agencies for the carrying out of the
following studies which may be relevant to the future development
of this region:

(1) Pilot Plantations for Quick-growing Industrial Tree
Species Project (United Nations Development Programme-
Special Fund). Field studies in connection with this
project have recently commenced in West Malaysia,

(late 1967) and are designed to continue for a 5 year
period. The industrial tree species potential of
certain areas within the Johore Tengah Proposed
Development Region are included for consideration in
the above project.

(2) Forest Industries Development Project (United Nations
Development Programme - Special Fund). This is a
Pan-Malaysian study of the forest industries develop-
ment potential which will commence in mid-1968 and
continue for several years. This study will take into
account the forest industrial development possibilities
of the Johore Tengah Proposed Development Region.
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TANJONG PENGERANG PROPOSED DEVELOPMENT REGION
BRIEF DESCRIPTION AND SUMMARY OF PRESENT
KNOWLEDGE OF THE AREA

Location:

The area is located in the West Malaysian State of Johore
to the east of the Johore River. The area is bounded by water on
three sides, while the road network between Kota Tinggi, which is the
district administrative centre, and Ulu Sedili Bosar, a small fishing
village on the east coast of the peninsula, forms the north western
boundary (see map).

Topography:

Most of the area is undulating to rolling land below 250 feet
elevation except for about 50, 000 acres of swamp which occurs
particularly towards the eastern side of the peninsula, and a few
steeply sloping hills which rise to around 600 feet above sea level
and are particularly common in the centre and southern tip of the
peninsula.

Many streams and their tributaries traverse the area, and
as a result most of the region is in a mature well drained condition,
with narrow, seasonally waterlogged flat valley bottoms dissecting
the undulating land.

Climate:

Malaysia is situated in the tropical wet climatic zone, of which
the distinctive feature is that the average daily temperature fluctuations
are greater than the average seasonal fluctuations. This isaccompanied
by abundant rainfall in every season. In the Tanjong Pengerang area
the precipitation ranges from 110-130" per annum. The effect of the
north-east monsoon can be felt during the months of November to
January, but even during this period, more than several consecutive
days of rain are rare. The general rainfall pattern is one of localised,
tropical thunderstorms of varying intensity and duration, occurring
during the late afternoon or early evening.

Vegetation:

Dipterocarp rain forest is the natural vegetation covering the
major part of the free draining, upland area. This forest, which is
usually dense but not to the point of completely restricting ground
movement, is composed of many thousands of tree species. The areas
that are semi-permanently submerged contain freshwater alluvial
swamp forest, with mangrove forest in extensive situations around the
coast. Secondary forest and scrub cover a large proportion of the area.

The structure and floristic composition of these forests varies
widely, depending on the environmental conditions dominant at any
particular site. The most common vegetation types are those dominated
by timber trees of the family Dipterocarpaceae.

Present Land Use:

The area extends to approximately 330, 000 acres or 500 square
miles. The greater part of this acreage is state land which is under
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forest, much of it secondary in character, together with a few
thousand acres of forest reserve. Four small Malay reserves
and an Orang Asli reserve also occur close to the coast.

Land alienated on agricultural title is almost entirely confined
to the land bordering the west coast of the peninsula, facing the
Sungei Johore. Most of these areas are cultivated with estate rubber.
The total area of land alienated for agricultural purposes and more

or less developed in the past for this purpose accounts for approximately

70, 000 acres. More recently several thousand additional acres have
been allocated for development by the Federal Land Development
Authority and are currently been developed.

Land alienated for mining covers approximately 5, 000 acres,
principally towards the southern tip of the peninsula, where several
bauxite mines are situated.

Present land use maps covering the area, on a scale of
1:25, 000, prepared by analysis of the 1966 aerial photographs
mentioned below, will be available before the end of 1969.

Soils:

The soils in the area have been mapped on a schematic
reconnaissance basis" | by the Soil Science Division of the Department
of Agriculture. This mapping project formed part of the first national
inventory of soil resources in West Malaysia. This broad scale soil
survey is aimed at providing basic soils information and guide lines
to land use planning in general and agricultural land development in
particular. It is largely on the basis of the information provided by
reconnaissance soil surveys that the present region has been identified
as one of particular development potential for agriculture.

For ease in interpreting the soils data, the various soils mapped
were divided into 5 suitability classes™2 based essentially on criteria
for tree crops since tree crops cover over 80% of the cultivated
acreages in West Malaysia. Consequently, this classification has
certain limitations particularly in relation to annual crops. According
to present knowledge and experience, class 1 and 2 are assessed to
the above average in agricultural potential and suitable for a fairly
wide range of crops, while class 3 soils should only be used for crops
which have a wide range of soil tolerance. Soils of class 4 have a
limited agricultural potential while class 5 soils should be reserved
for either productive or protective forest. The reconnaissance soil
surveys carried out in the area have revealed that there are some
158, 000 acres of land which are suitable for agricultural development.
Of this approximately 100, 000 acres (63%) consists of class 1 and 2
soils which are most widely distributed along the centre and west
sides of the peninsula.

%*1 Reconnaissance Soil Survey of Southern Johore - Null, W.S.;
Acton, C.J.; Wong, 1. F.T. 1965.

*2 Soil Survey Manual for Malayan Conditions.
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The remaining soils suitable for agriculture are predomi-
mantly class 3 suitability, covering approximately 58, 000 acres.
An appreciable acreage in this class comprises alluvial soils of
variable potential which occur adjacent to the many small streams
and rivers. The soils in this category are rather variable and
there are opportunities for more specialised crop production in
many small areas. This particularly applies to the lowlying areas
which in places may be ideally suited for short term food crops.

It can be concluded from the above that there exists a
considerable reserve of land suited for agricultural development
in the area, and that these areas are not only suitable for oil palm
and rubber but in many cases for a variety of other crops.

Geology:

The oldest rocks occurring in this region include a mixed
argillaceous and arenaceous series of possibly Carboniferous to
Permian age. The dominant rock types are quartzite, schists,
phyllite and slate. These rocks are overlain by acid to intermediate
volcanics, mainly pyroclastics (tuffs) of possibly Triassic age,
particularly at the southern end of the peninsula where they occur
interbedded with sediments. Granite and allied rocks also occur
in this area. Sediments of Pleistocene to Recent age are present
and they overlie the older rocks, particularly along the eastern
seaboard where they occur as dissected terraces, beaches and
swamps.

Bauxite deposits which occur at the southern tip of the
peninsula are being actively exploited at present. The major treat-
ment plants are centred at Tanjong Ramunia. Small iron ore deposits
occur in the same area and tin and gold have been mined along the
central axis of the peninsula. Besides these ore minerals, abundant
reserves of road metal (granite and laterite) are available. Clay
deposits, suitable for pottery works, and manufacture of bricks
and tiles have been recorded in some localities.

Forestry:

The natural primary lowland forest has largely been destroyed
as a result of past gambier cultivation in the early 19th century.
Secondary vegetation dominated by Adinandra damosa and Gleichenia sp.
resulting from this period covers about 100, 000 acres of the area.
Remnants of the primary forest, which are distinct among the Malayan
vegetation types and are of considerable ecological and scientific
interest, do occur on the steeper hills and coastal sands, but these
occurrences are scattered and total only about 10,000 acres. The
only other productive inland forests are about 15, 000 acres of
marginally productive freshwater swamp forests. The remaining
major vegetation types are unproductive inland swamp forests
dominated by Pandanus sp. and productive mangrove swamp forests
along the estuarine reaches of the Sungei Johore and its tributaries®.

* Forest Resources Reconnaissance Survey Report No. 8 - Kota
Tinggi District. N.R. Cerra. 1966.
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Topographic Maps :

The region has recently been re-mapped by the Topographic
Division of the Directorate of National Mapping and published
sheets in colour, on a scale of 1:63, 360 (Series L7010), with
50 ft contours are available, 1:25,000 scale compilation sheets
are also available for more detailed survey purposes.

Aerial Photographs:

The entire area was photographed on a scale of 1:25, 000
in 1966, and contact, rectified and enlarged prints of these photo-
graphs can be produced locally on request by the Directorate of
National Mapping, Kuala Lumpur. Two sets of contact prints of
this photography will be provided in the first instance, while
additional prints could be prepared on request, given reasonable
notice. The quality of this panchromatic photography is of a high
order, while little change has taken place in the land use pattern
over the area since the date of photography. Larger scale photo-
graphy for special purposes can be carried out using local facilities
if considered necessary.

Accessibility:

Access to the area is poor, and is confined largely to timber
extraction tracks which serve the current forest concession areas
in the north. The estates and mine sites are served by local,
mostly private, road systems leading from jetties situated every
few miles along the west and south coasts. Foot tracks provide
additional access to small scattered rubber cultivation patches in
other parts of the region.

Current and Proposed Studies affecting the Area:

The Malaysian Government has entered into agreement with
the undermentioned agencies for the carrying out of the following
studies which may be relevant to the future development of this
region:

(1) Pilot Plantations for Quick-growing Industrial Tree
Species Project. (United Nations Development Pro-
gramme - Special Fund). Field studies in connection
with this project have recently commenced in West
Malaysia, (late 1967) and are designed to continue
for a 5 year period. The industrial tree species
potential of certain areas within the Tanjong Pengerang
Proposed Development Region may be included for
consideration in the above project.

(2) Forest Industries Development Project (United
Nations Development Programme - Special Fund).
This is a Pan-Malaysian study of the forest
industries development potential which will
commence in mid-1968 and continue for several
years. This study will take into account the
forest industrial development possibilities of the
Tanjong Pengerang Proposed Development Region.
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SCOPE OF WORK

A. NATURAL RESOURCES

Details of the studies required in the various natural resource
fields are as follows:-

(1) Agriculture:

The object of the studies is to assess the agricultural potential
of the regions, and identify specific areas for cultivation of a wide
range of economically attractive crops. The scope of the study shall
include: -

(a) A terrain classification
(b) A semi-detailed soil survey as necessary
(c) A soil suitability classification

(d) An evaluation of irrigation and drainage
requirements

(e) An agronomic and economic assessment of
crops that could be grown in the area,
with particular attention given to the
suitability of the area for crops other
than rubber and oil palm.

Map compilation should be on a scale of 1:25, 000, with published
reductions at suitable scales.

(a) Terrain Classification:

This will be based on the analysis of existing aerial photographs
and topographic maps, and the classification shall follow that adopted
by the Department of Agriculture.

(b) Semi-detailed Soil Survey:

Schematic reconnaissance soil surveys have in recent years been
concluded over both regions and these surveys have made it pos sible to
evaluate the broad scope of the agricultural development potentials.
More detailed soil surveys, described as semi-detailed, have more
recently been completed for 150,000 acres in the Johore Tengah Region,
and it is intended that the Department of Agriculture will complete the
semi-detailed soil survey of this region during the 1969 field season.
These later surveys may provide sufficient information to facilitate the
preparation of a development masterplan, to the extent that the
Consultants may only require to conduct familiarisation and confirmatory
field checking in the areas concerned, but in other areas more detailed
soil surveys are now required to supplement the existing data on the
distribution pattern and quality of the soils sufficient for development
masterplan preparation purposes.

Experience has shown that under the dense, largely trackless,
and relatively uniform forest cover which exists over most of these
regions, aerial photographs are of limited use for soil surveying purposes,
and accurate mapping is based on detailed field examination of the soils
along tracks or traces (locally termed rentis) which are specially cut to
provide access and denote position.
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The data collected in the course of the schematic recon-
naissance soil surveys show that the soil distribution pattern, at
series level, varies in complexity from place to place. In some
areas, where this pattern is relatively simple and considerable
uniformity exists within the series, the information collected
during previous surveys is probably sufficient for masterplanning
purposes, and little or no additional ground survey work may be
necessary.

In other areas, however, the pattern is more complex and
there is a greater variation within the series, so that ground
examination at a greater intensity, along rentis lines spaced at
approximately one mile to half a mile intervals apart, will be
necessary. Based on past experience, soil examination at
approximately 10 chain intervals will be desirable along these
traverse lines.

Soil surveying in the swamps, which occur particularly
in the eastern side of the Tanjong Pengerang Region, presents
special problems. The available evidence suggests that the
soils in these areas are largely deep peats and some confirmatory
evidence, based on a few exploratory probes around the edge of
the swamps, should be sufficient in view of the fact that the agri-
cultural potential of the deeper peat soils is severely limited.

No ground surveys of soil are considered necessary in the
highlands or other areas of low agricultural potential.

The soil maps shall be prepared to show the boundaries
between the main soil series and association or complexes, with
subdivisions where these are of agricultural significance and
detectable at the scale of map compilation. The terminology and
classification of the soils should follow those of the Department
of Agriculture. Soil survey reports, maps and records of the
Department of Agriculture will be made available to the consultants.
In order to facilitate the task of correlating the soils of the area
with the Department of Agriculture soil classification system, it is
recommended that a close exchange of ideas and information should
be maintained with the staff of the Soil Science Division. Soil
correlation services will be provided by the senior staff of that
division.

(¢) Soil Suitability Classification:

A soil suitability map will be produced based on the results of
the semi-detailed soil survey. The soil suitability classification
should be based on the characteristics of the soils and their suitability
for the cultivation of appropriate economic crops in addition to oil
palm and rubber.

(d) Irrigation and Drainage Requirements:

Identify areas requiring irrigation and drainage works suitable
for lage scale cultivation of padi or other crops and determine both
drainage and irrigation requirements for these areas according to
the cropping pattern recommended, based on a study of soils and
topographic level surveys to be carried out at approximately half a
mile intervals as well as of features of natural water-ways which
may be used as water conduits. In particular, recommendations for
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the sources of supply of water for padi irrigation should take into
consideration the latest reports on the water requirement of padi
published by the Department of Agriculture.

(e) Agronomic and Economic Assessment of Crops and
Livestock:

This study will determine the feasibility of increasing the
range of crops that may be grown economically to supplement the
well established range of crops including rubber, oil palm and
coconuts. The study will involve the assessment of all available
agronomic and economic (production and marketing) data on potential
diversification crops including for example cereals, legumes, sugar-
cane, tapioca, sweet potatoes, bananas, other fruits and tobacco in
addition to rubber, oil palm and coconuts, and where appropriate
make recommendations for the phasing of pilot projects necessary
to facilitate the establishment of larger scale commercial planting
of the more promising diversification crops during the early phases
of the development plan. Particular attention will be given to the
current proposals for Banana Estate development in the Tanjong
Pengerang area, which are now being considered by the State and
Central Governments.

The study will also cover the animal husbandry and fresh water
fisheries development prospects, giving special attention to the
possibilities for mixed farming in the smallholder sector.

(2) Forestry:

The study will determine the development potential of the region
based on the forest resources and will involve the following:-

(a) Carry out a survey of the forest resources so as to provide
adequate data on the utilisable volume of the standing crop according to
present and future utilisation standards. The data should be in sufficient
detail to plan for the development of forest industries according to a
phased exploitation of the timber resources as well as for the manage-
ment of that part of the forest which is to be retained as a permanent
forest estate, a preliminary location of which has been made on the
basis of recently completed land capability clas gification studies. The
forest survey, details of which will be discussed between the consultants
and the Forest Department, will be based on analysis of the most recent
aerial photographs (dated 1966) providing the basic stratification for
ground sampling. Sampling will be according to randomly selected strips
one chain wide within each photo stratum; should not exceed a sampling
fraction of 1.25%. i.e. one line per mile; and should provide the following
information:-

(i)  Utilisable standing crop by stem numbers
and volume according to species or species
groups.

(ii) A forest productivity map in the form of compilation
gsheets on a scale of 1:25, 000 showing the
distribution of (a) above according to a pre-
determined classification which shall be developed
following close consultations between the consultants
and the Forest Department.
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Separate surveys as outlined above will be carried out for
three main categories of forests as follows:-

(i) Productive hill and lowland forests.

(ii) Productive fresh-water swamp forests, the limit
of productive forest to be determined from aerial
photo-interpretation and ground sampling.

(iii)  Selectively logged forests according to maps
showing the location of these forests to be
provided by the Forest Department.

(b) Recommend the location of forests suitable for development
as permanent productive and/or protective forest estates.

(¢) Recommend the location of primary forest communities
suitable and desirable to be preserved for study, research and other
scientific purposes with particular attention to the preservation of a
genetic pool for tree breeding and extension purposes.

(d) Advise on a working plan necessary to develop and increase
the productivity of the natural forest resource of the permanent forest
estates including presently unproductive forests.

(e) Submit proposals for new forest industries to be established
to harvest and process the anticipated yield of timber from the existing
forest resource, including their impact upon the existing local industries
and determine their need for advisory services.

(f)  Advise on the infrastructural requirements necessary to
develop the forest resources and the optimum development of the forest
industries, including the provision of financial and institutional
incentives and policy changes where appropriate.

(g) Advise on the feasibility of introducing industrial plantations
of fast growing exotic tree species for the supply of timber for pulp
products as well as other forest industries.

(3) Mining:

Study the mining potential to determine the areas likely to contain
workable deposits of exploitable minerals where further prospecting
should be carried out. This information is necessary to ensure that
mining development possibilities are fully considered in the masterplan
and that, at a local level, the phasing of agricultural and forest develop-
ment activities should not conflict with possible mining developments.

The study will involve analysis of all available geological, mineral
prospecting, and mining data for the region and the consultants will be
expected to work closely with the staff of the Geological Survey and
Department of Mines. Recommendations for carrying out prospecting
work in the future particularly in respect of minerals other than tin,
will be required.

(4) Water Resources:

The study of the water resources shall include:-

(a) A review of available rainfall and hydrological data.
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(b) A study of the possible changes in the discharge
of rivers arising from the development proposed,
including urban and industrial discharges, and
where such changes are significant, recommend
gsoil, river and water conservancy measures to
prevent or reduce the incidence of flooding, silting
and pollution in the lower reaches. There remarks
apply particularly to the catchment of the Sg. Johore
and its tributaries upstream from Kota Tinggi where
a new intake and treatment plant for the Singapore
Water Supply is situated.

(c) Locate the source of supplies of water for potable,
industrial and irrigation purposes where schemes
for such use of water are proposed.

(d) An assessment of the requirement for industrial
and potable water supplies with a projection of
needs over thirty year period.

(e) The preparation of an economically realistic
plan for the development of water supplies,
phased according to the development of settle-
ments and industrial requirement, including the
location of access roads to the source and treatment
works.

(5) Recreational Resources:

Based on the data gained from the natural resources studies
already described, supplemented by information available from relevant
agencies (e.g. Game Department, University of Malaya) the Consultants
will be required to advise on the development of areas suitable for
recreational use purposes and as National Parks and Wild Life Reserves.

Recommendations will be required regarding the possible develop-
ment of tourist amenities related to the above, and particularly to the
areas of scenically attractive and largely unspoiled coastal terrain, which
are a prominent feature of the Tanjong Pengerang Region.

Special attention shall also be given to the identification of limited
areas worthy of preservation for purposes of scientific studies of natural
biological communities which may be unique to the region.

B. INFRA-STRUCTURAL, URBAN AND INDUSTRIAL DEVELOPMENT

Based on evaluations of the potential for development of the natural
resources the consultants will be required to assees the requirements
and submit proposals for the overall infra-structural, urban and industrial
development as follows:-

(1) Transport and Communications:-

(a) Following an assessment of available data on
the existing transport systems, taking into
account the existing peripheral road systems
and standards and bearing in mind the report
on ""Transport Development in Malaysia'', sub-
mitted by the U.N. Survey Group, plan the
lay-out of major and subsidiary roads for the
region, including broad specifications for the
design of the roads.
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Prepare a schedule for the construction of
roads including the requirement of staff,
equipment and plant, phased according to the
pace of natural resource and land development.

Examine additional means of transport and
communications that will facilitate the internal
development of the area and provide effective
external links, and submit proposals for their
development including specifications of capacity
and lay-out.

White studying the transportation requirements, the consultants
shall at all times take into consideration existing proposals for such
development by the Government.

(2)
(a)

(b)

(3)

Urban and Industrial Development:

Plan the overall pattern of distribution of

urban centres and industrial facilities for
processing of agricultural, forest and the other
products.

Assess the requirements of these centres for
water, power, telecommunications and other
physical infra-structures, such as hospitals,
schools, public buildings etc.

Institutional Infra-structures:

Combined with the economic analysis and evaluation
of alternative development programmes for the two
areas, study the organisational requirements for
effective implementation. Assess the present
system of administration applicable to the areas
and other relevant institutions and submit proposals
for change.

Among others, recommendations should be made
for the establishment of organisation(s) to take overall
responsibility for the implementation, progress
evaluation and future planning of the development of
the areas, clearly defining functions. Special attention
should be given to the interrelationships between such
organisation(s), Federal, State and local governments
departments and agencies and the private sector.

This work should be done in cooperation with govern-
ment departments and with particular as sistance from
DAU, The main emphasis of the consultant's work
should be on organisational structure rather than on
problems of internal management and procedure.

Special attention should also be given to the
capital and personnel requirements of the proposed
organisation(s). With regard to the latter, emphasise
training needs in order to ensure the establishment of an
effective development organisation. Moreover the above
requirements should be worked out in terms of priority
over time to ensure their availability when required.
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(b) Assess the existing institutions such as Co-
operatives, Farmers' Associations, etc. with
regard to their effectiveness in providing
facilities such as marketing, credit, and
extension services and submit proposals either
for their improvement or for the introduction
of new institutions particularly relevant to
the Tanjong Pengerang and Central Johore
regions.

C. SOCIO-ECONOMIC ASPECTS OF THE DEVELOPMENT PROGRAMME

The purpose of the socio-economic studies in this project are
to:-

(a) identify high priority projects for budgetary
allocation purposes during the whole of the
Second Malaysia Plan;

(b) make broad recommendations for the development
of the study regions in terms which are consistent
with national, social and economic goals; and

(c) prepare a phased programme for the development of
the regions covering the period up to 1990, and to
evaluate the impact of such a development on the
national economy.

The optimum pattern of land use for the region and the regional
master planwill be drawn up so as to maximise the net present value
of the benefits to the Malaysian economy, subject to policy constraints
set by both Central and State Governments.

The study and resulting recommendations will be responsive to
the need for assessment of possible changes in economic variables.
Sensitivity analysis will be used throughout this study, and the results
will be presented in such a way as to:-

(a) indicate the effects of changes in the main
assumptions about future values of economic
variables (e.g. costs of clearing or developing
land, prices of inputs or outputs, yields of various
crops) and in socio-economic assumptions (e.g. about
productivity and versatility of labour, the effects of
various forms of organisation and the rate of inflow of
private capital into ancillary activities etc.) on the
recommended pattern of development;

(b) suggest the vulnerability of various development
strategies to possible variations in prices, costs,
etc. At the same time the presentation will aim
to indicate the nature of the information to be
collected and analysed after the start of the
implementation of the project, which is likely to
be important in suggesting revisions to the design
and pattern of development through time. The long
development periods for some of the potential projects
(e. g. rubber and oil palm planting) limit the possibility
of making rapid changes in the regional plane, despite
the accepted need for programme flexibility.
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Sensitivity analysis is therefore particularly
relevant to this study for revealing the likely
benefits to be achieved from, for example,
building in ''stage by stage construction' in
particular schemes.

The cost benefit studies will enable the government to assess
the overall contributions of the programme to the National Product
including the major ancillary developments associated with it, its
cost, and allow comparisons of alternative strategies for develop-
ment both within the region and in a national context. Each project
will be evaluated and compared on the basis of its Net Present Value
and Internal Rate of Return. The range of interest rates used to
calculate Net Present Value will be decided after consultation with
the Economic Planning Unit in Kuala Lumpur, and other government
departments and agencies. In all cases, in the economic analysis,
transfer payments will be ignored and an attempt will be made to
assess the real opportunity costs of resources used in particular
projects. Only changes in relative prices will be taken into account
and all projects will be compared on the basis of the same 20 year
period, using where necessary terminal asset values to reflect
different project lives.

An important and closely related part of this study is the
investigation of alternative forms of organisation, including the
possibility of various mixtures of public and private development.
This will entail study of existing organisations and inquiry into
possible new forms, taking into account the physical resources and
economic potential of the area and the characteristics of the people
who are likely to become agricultural settlers or to move into the
area for other purposes. The recommended plan of implementation
will be framed to help to create, within certain constraints, an
environment favourable to the future development of employment -
and income-creating activities. Recommendations may also be made
for different forms of organisation to be tested in the early stages of
implementation.

The socio-economic factors which will be considered in the study
are discussed hereunder. Some of the information required for the
analysis of these factors has already been mentioned under several
specialist headings earlier in this description of the scope of work.
Repetition here is for the sake of presenting a comprehensive picture
on the all-important socio-economic aspects of the study. Close
liaison between the specialist and economic members of the Consultant's
team in obtaining and processing the information will clearly be
essential.

1. Agriculture

The study will involve the assessment of all available agronomic
and economic data on potential crops including rubber, oil palm, coconuts,
bananas, pineapples, cereals, legumes, sugar cane, tapioca, tobacco,
padi, etc. This will require the study of:-

(a) Market prospects for these crop products;

(b) production requirements and consequent costs
involved in both smallholder and large-scale
estate development;
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(¢) Probable yields under different environmental
conditions;

(d) The needs of each crop for marketing, processing,
credit, extension and infra-structural services.

In addition, the possibilities of cash cropping and livestock to
assist in financing the establishment of plantation crops and in aiding
diversification and the suitability of alternative forms of organisation
for the various types of crop development will be investigated. Factors
to be taken into account will include the success of similar schemes
and the employment and income opportunities likely to be generated by
each type of development.

Following these investigations cost-benefit analyses of alternative
schemes will be prepared, and within the context of the development
programmes, pilot projects will where necessary be proposed to:-

(a) test the viability of promising diversification
crops;

(b) assess the feasibility of different organisational
structures, including the possibilities for mixed
farming in the smallholding sector following a study
of the prospects of animal husbandry, fresh water
fisheries, etc.

2. Forestry

Following the detailed survey of forest resources, the marketing
and industrial potential of the tree types will be assessed. A comparison
of the alternative uses of land and a calculation of the returns from the
commercial exploitation of the timber will be made. A master plan of
exploitation including industrial processing and where applicable re-
planting or preservation will be drawn up for each sub-region.

" 3, Mineral Resources

An assessment will be made of the extent to which the minerals
in the regions are likely to be commercially exploitable. Particular use
will be made in this part of the study of risk and gensitivity profiles, in
view of the difficulty of estimating mining costs and mineral yields and
prices. Recommendations will be made of the sort of organisation most
suitable to each area and to each type of mining, and development and
prospecting proposals would be formulated.

4., Water Resources

An economic assessment will be made of the various sources of
supply of water for human, industrial and agricultural purposes and the
economic implications of plans for the development of water supplies
will be analysed.

5. Recreational Resources

An analysis will be made of the existing data on tourism (including
wild life reserves) in West Malaysia and more generally in adjoining
areas of South-East Asia.

The potential for the development of tourism in the regions will
then be assessed by:-
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(a) identifying suitable natural sites; and

(b)  evaluating the costs and benefits of developing
the various locations.

Recommendations would be made on:-

(a) government measures necessary to promote tourism
in the area, including land alienation and planning,
financial inducements and organisation;

(b) possible pilot projects;
(c) the infrastructural needs of such tourist and

recreational development.

6. Transport and Communications

The transportation and communication requirements of each
part of the project will be examined in detail, and as the final content
of the development programme takes shape, trafic desire lines will
be projected and an 'ideal transportation network constructed. This
network will then be altered to take account of existing transport
facilities in and near the areas and to take account of the transport
facilities recommended by the UN Survey Group and planned by the
government. Recommendations for a phased transport programme
over the next 20 years will then be made.

7. Industrial Development

An initial screening will be undertaken of possible industries by
reference to their domestic and export markets, their labour, material
and capital requirements and the marketing and distribution facilities
required. Following the initial screening, a series of preliminary
feasibility studies will be carried out to determine those industries
which could, most economically, be set up in the study regions.

The final stage of the analysis will then be to recommend the
size, timing, nature, location and organisation of the individual industries.
Close consultation will be maintained with Federal Land Development
Authority, the Federal Industrial Development Authority and other govern-
ment departments throughout the whole of the industrial analysis.

8. Human and Sociological Aspects

These aspects will receive considerably more attention than in
some previous studies (e. g. the study of the Jengka Triangle). Plans
for the physical development of the regions will be co-ordinated with plans
for the establishment of human communities within them and projections
of the lines on which they may be expected to develop.

More detailed investigations are required for the development of the
regions in respect of the physical and human resources, e.g. existing
population, first settlers and later immigrants, their institutions, directions
of potential development etc. More detailed studies need to be made in
order to prepare recommendations on, say size of holdings, settlement
organisation and location, training, general education, the relative merits
of estates and smallholdings and the possibilities of developing various
activities within the public or private sectors. Studies of the human and
sociological aspects will be closely co-ordinated with the studies of physical
resources and economic aspects, with constant feed-back between them.
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A general description of some aspects of the studies required
is given below. The matters to be investigated can be placed under
four headings, as follows:-

(a) Smallholder and Settlement Characteristics

Smallholding size, incomes and other characteristics
Settlement size, layout and organisation
Settlement and family incomes
(b) Manpower
Labour supply
Age distribution, family size etc.
Labour migration
Labour requirements and employment opportunities
Education, skills and job training.

(¢) Occupancy characteristics

Land tenure
Land inheritance

(d) Public Services

Town and settlement layout
Water; sewage and other utility requirements
Local government organisation

Public services including education and health

In studying all these matters it will be important to give special
attention to the long-term implications over the next 20 years or more.

The first phase of the work on human and sociological aspects will
consist of an examination of previous studies made in Malaysia by
members of the University of Malaya, by authorities responsible for
settlement programmes and by other agencies - of the sociological
aspects of agricultural development, established settlement schemes,
training, industrial use of rural labour, urban development and other
relevant matters. Discussion will also be held with those who have
been directly involved in research and administration and with
residents of existing settlements and of observation in the field.

Further studies will be carried out as necessary by the social
anthropologists from the University of East Anglia in co-operation
with Malaysian social anthropologists or gsociologists. They will
concentrate first on the problems and implications of settlement of
agricultural workers on estates and smallholdings. The general approach
will be as follows:- settlement programmes create new social conditons -
including new organisations, procedures, regulations, opportunities
and incentive systems - in which settlers must decide and act. Develop-
ment plans assume or require certain behaviour. Achievement of the
required results may be assisted by the following kinds of study:-

(a) A study of the characteristics of potential settlers.
Information needs to be gathered on the social
equipment or as sometimes called the '""cultural
outfit', e.g. skills, institutions and customs)
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of potential settlers. It should also include
information about the long term benefits which
settlers hope to derive from settlement schemes.
This information should make it possible, to some
extent, to reconcile the constraints imposed by
development and by the Governments' long term
policies, with settlers' own preferences and
established patterns of behaviour. It may be
particularly important if groups of settlers are
drawn from different origins, since differing
responses to new conditions can be expected.

These studies can be accomplished through the
collection and analysis of biographical data of
potential settlers, including data on family size
and composition, occupational skills, income etc.

But it is desirable that they should be accompanied

by more detailed studies of samples of potential

settler families in their existing environment.

The studies will focus on the factors mentioned above
and be directed towards: (i) the relationships between
the knowledge and skills possessed by potential settlers
and the pattern of enterprise recommended for various
crop areas; and (ii) the anticipation of problems of
adjustment to the new environment which might hinder
the overall programme.

(b) The study outlined in (a) requires identification of
the groups or areas from which potential settlers
may be drawn. This entails the study of existing
methods of settler selection and of possible alternative
methods and criteria.

(c) A study of reports on existing settlement schemes
concerning their experiences in establishing new
villages and towns as viable communities. The
expertise and accumulated experience of both project
managers and veteran settlers will be drawn upon
through detailed interviews. Particular attention
will be given to the spatial distribution and phasing
of development of areas of work, marketing, residence,
education and recreation, and to the possible
implications of these for the development of social
networks in the long term.

This study overlaps with and contributes to
the studies of existing agricultural service
institutions required by Section B. It will also
contribute to the study of settler selection.

(d) A study of the long term implications of develop-
ment in the regions.

Long term projections of population and occupational projections
need to be prepared, taking into account the results of investigations
of economic development potential. Some projections are required
for planning the physical development of villages and towns and the
provision of education, social services, transport and utilities.
Particular attention will be given to formal education and the provision
of skills necessary to future employment.



-13 -

More generally the nature and problems of the societies
in the regions in the future will be strongly influenced by the kind
of development that takes place over the next 20 years. A study
of the long term socio-economic implications of alternative
development proposals and the questions on which policy decisions
will have to be taken is therefore necessary.

D. OVERALL MASTER PLANNING

Preparation of the overall Master Plan will be the final
stage of the assignment. The fundamental objectives of the
Master Plan will be to provide (a) the broad outlines for develop-
ment of the regions over the 20-year period (1971-90) - - including
co-ordination of various activities and the consistency of objectives
and means, the recommended phasing, resources required, etc.
(b) detailed development of projects, ranked by priority, to be
commenced during 1971-75, and (c) guidelines for revising the
pattern of development, as may prove necessary due to changing
conditions, particularly during the later years (1976-90) of the
Plan.

The stages through which the studies will proceed may
be set out broadly as follows:-

) | The establishment of the set of alternative strategies
for development which are most likely to meet the
various objectives of the Central and State Governments.
These strategies will be based on assessments of the
potential development of the natural resources of the
region and associated economic and sociological studies
including economic and demographic projections. In
the examination of these alternative strategies and
their later presentation in the draft report it will
be important not only to compare the potential
advantages and disadvantages of each, on certain
assumptions (e. g. regarding commodity prices)
but also to show, at least broadly, how possible changes
in these main assumptions would affect the nature,
direction and pace of development.

2. Those projects which appear from these broad
assessments to have a high economic potential
will be subjected to more detailed cost-benefit
studies, on the basis of which a number will be
selected as having particularly high priority.

3. Following discussions and further study of the
alternative strategies of development, a series
of regional programmes will be prepared covering
the period from 1971-1990. These will be prepared
in such a way as to meet the objectives and
constraints imposed by the National and State
Governments as well as those imposed by
national economic conditions:-

(a) The programme for 1971-75 will be considerably
more detailed than that for the later years.
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In particular, the programme will be backed
by speficic projects content (see 2 above)
including programme phasing on the basis
of network analysis.

(b) The programme for 1981-90 will be less
specific and less detailed. The most important
feature of the Plan for these later years will
be the element of flexibility to adopt the pattern
of development to changing conditions.

(¢) The overall master plan should include
delineation of project boundaries, indicating
specific land uses such as agriculture, forestry,
mining, industry, settlements, public utilities,
transport, etc. together with proposals on the
relative responsibility of development by the
public and private sectors, individual organisations
and statutory bodies for the various projects.

The plan for the development of the regions over the
development period (1971-90) should be presented in such a way that
the pattern of development can be revised during that period in the
light of future changes in prices, costs etc., and of new information
about other assumptions made in the study, and in the light of
experience and events such as the rate of private sector development
affecting these regions or development elsewhere in Malaysia. This
implies that the detailed plans for development in the later part of the
period should be presented in a somewhat different way from the plans
for immediate implementation, allowing more flexibility (consistent
with the other objectives). The plans for the later period should
indicate how the pattern of development should be revised in response
to various changes in assumptions and indicate the information which
will be most important in signalling the need for revision and which
should therefore be collected and studied after implementation has
begun. In short, for the later parts of the period, the Master Plan
will provide a framework within which the pattern of future develop-
ment can be revised periodically as new information becomes available
and as the regions' development is observed and evaluated.

E. POLICY GUIDANCE

The Government will set up a Co-ordinating Committee
comprising representatives of the major Ministries/ Departments/
State Governments concerned to provide general policy guidance
to the Consultants and for clarification and discussion of any
substantive points which will arise in the course of the study.
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PROVISIONAL JOB SPECIFICATION

These job specifications are by way of illustration only
at this stage. Additions and or amendments will be notified
by the Project Manager as may be necessary from time to time.

Would all other members of the Consortium please issue
similar specifications for their resident staff with copies, by
air mail, to the Project Manager in Johore Bahru. (Address
will be notified as soon as possible).

Detailed time and phasing programmes will be drawn
up in Johore Bahru and issued to all resident staff.

ADMINISTRATIVE MANAGER

To be responsible for Project Administration inclusive
local staff, project accounts, cash and financial control, transport
and security.

SURVEY LIAISON AND REPORT CO-ORDINATOR

To be responsible for field survey co-ordination especially
base lines, liaison with Government Survey and project field parties.
Set up and run the Project Drawing Office including library, maps,
aerial photographs and records. Be responsible for the organisation
and control of stores for progress/programme records, report
compilation and drawings.

PROJECT SOIL SURVEYOR

To be responsible for the conduct of the soil surveys as
defined by the Client in the scope of work statement; assist in
preparation of land capability maps with the agronomists and
foresters; draw up and agree in consultation with the Soil Science
Division a detailed programme for the soil investigations and
laboratory analyses, drafting of soils reports and departmental
liaison.

1 API covering soils and forestry will commence at
Elstree. AP's - 1966 and 1" maps are available.
Mosaics have been requested from K, L. Forestry
work will be discussed with C.F.I. Any soil API
work outstanding at end of August may have to be
completed at Johore Bahru H.Q. It is hoped that the
forest maps can be completed at least for Johore Tengah
region in August so that the enumeration can be planned
and fieldwork commenced as soon as monsoon conditions
permit. Soils will also have to concentrate on the
Tanjong Pengerang region in order that rentis work
can be planned and commenced soonest.

2. This is the preliminary to the fieldworks period and
will cover setting up in Johore Bahru, completion of
works outstanding from above, examination of available
data, land and water access and complexity of soils
for purposes of rentis layout for T. P. area and
completion and or check work in J. T. region with
short field visits for familiarisation purposes,
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methods etc. Draw up and agree detailed programme
with S.S. Division of D. of A.

Arrange for and direct team as to methods, standards
and techniques by familiarisation visits and commence
rentis and base line cutting.

Supervise all field work with Johore Tengah region
being accorded priority. Prepare, in association with
agronomists and foresters, land capability and terrain
classification maps for J. T. Select and check the
sample areas in Tanjong Pengerang region. The J. T.
work assumes that Client has completed the semi-
detailed survey and report in which case not more
than 200 observation sites required. (These works
will overlap with (3) above).

If monsoon holds up fieldwork and mapping as above
in T.P. region (Nov-Jan) then complete in February-
April.

Co-ordination of map compilation and report writing
inclusive text, analyses, descriptions and tables.

Carry out additional field works and checks as be
necessary after consultations with Client.

Finalise soil section of draft report.

Masterplan - report stage.

SOIL SURVEYORS

To be responsible under the direction of the project soil
surveyor for the physical surveys in the project area in accordance
with the detailed plan of operations to be drawn and agreed at the
beginning of month one in Malaya. The work will also include
report writing and mapping.

1.

API covering soils and forestry will commence at
Elstree. AP's - 1966 and 1" maps are available.
Mosaics have been requisited from K. L. Forestry

work will be discussed with C.F.1. Any soil API

work outstanding at end of August may have to be
completed at Johore Bahru H.Q. It is hoped that the
forest maps can be completed at least for Johore Tengah
region in August so that the enumeration can be planned
and fieldwork commenced as 8soon as monsoon conditions
permit. Soils will also have to concentrate on the
Tanjong Pengerang region in order that rentis work

can be planned and commenced soonest.

The initial period will cover local mobilisation and
orientation including discussions with officers of the
Malaysian Soil Survey Division in order to familiarise
themselves with the works so far completed and the
methodology and mapping techniques of the S.S.D.
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Desk studies will be supplemented by field visits,

a survey of the selected areas and further examination
of the aerial photographs in order to understand and
standardise on the methods to be used in the field

and office. Base line and rentis cutting will also
commence in this period.

3. Carry out any confirmatory field checks on the semi-
detailed soil survey believed to have been completed
by the S.S.D. in the Johore Tengah Region and, or
assist with the completion., Compile in association
with agronomists and foresters terrain classification
and land capability maps. Select and check sample areas
in Tanjong Pengerang Region.

4. Carry out a semi-detailed soil survey of the Tanjong
Pengerang Region and produce terrain classification
and a land capability map on part of the area by
month 5 and complete the field works and maps on
the remainder as and when monsoon conditions permit.

5. Preprare a draft soils report with supporting maps,
analyses, descriptions and tables with special reference
to nutrient status, crop water availability and potential,
if any, of the areas classified 1. S. A.

N. B. - Includes final debriefing and departure.

PROJECT AGRONOMIST

To be responsible for land gapability maps in association with
the project soil surveyor and forester; co-ordination of agricultural
studies as defined by the Client in the scope of work, definition of
agricultural projects and assistance with master planning and report
writing. The fields covered will be: agroclimatology, land use,
crop selection, cropping patterns, crop water requirements,
agronomic techniques, holding size, farm/estate inputs and yield
projections, livestock systems and management, pilot stage develop-
ments, fisheries potential and integration of livestock and fisheries.
In this work the initial process of literature research, data review
and first field visits will be the responsibility of the agricultural
economist and the agronomist/fisheries officer who will commence
evaluating and summarising prior to the arrival of the project
agronomist.

| To conduct a critical examination of the team's
preliminary agricultural data analyses and evaluations,
consult with technical heads of appropriate government
departments, specialist agencies and research institutions
inclusive the private and commercial sectors, make
field visits and conduct further studies as required, check
first approximation of feasible crops and livestock potential
and study physical input requirements. At this stage a
decision must be made as to whether or not adequate data
and expertise are available to enable the long term livestock.
potential to be assessed and projections made.
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2. As soils data become available the first crop lists
will be reviewed and selections made bearing in
mind the Client's diversification requirements,
conservation aspects will be studied and a land
capability map prepared for the Johore Tengah
region with a draft L. C. map covering some 50
per cent of the Tanjong Pengerang region. Note:
This will minimise the effect of the monsoon season
on the overall plan of operations. 3

3. Propose the farming patterns and methods to include
livestock and fish farming if thought feasible with
special consideration being given to irrigation and
drainage and systems i.e. smallholdings, group
farms, nucleus estates and estates all leading to
initial project identification.

4. Project total yields or outputs for marketing and
processing studies, review inputs requirements and
estimates (e. g. manpower, horse-power, fertilisers,
seeds, insecticides, supervision) for purposes of
economic analysis.

.. P Complete land capability map for Tanjong Pengerang region
and complete works as specified above.

6. Final data analysis, forecasts of agricultural trends,
staffing and participant selection and phasing of
agricultural developments. Discussions.

o Discussions with Governments and decisions by end of
month 14 i. e, agreement by Client on outline of develop-
ment strategy and high priority projects.

8. Additional period for study and analysis.

9. Draft as per plan of operation, discussions with
Client leading to final policy definition by Client.

10. Drafting of Master Plan and editing.

AGRICULTURAL ECONOMIST

To assist in the preparation of the detailed plan of operations
using network techniques, be responsible for the day to day
monitoring of the project inclusive forecasting of bottlenecks, and
supervision of the economic and social aspects of the regional study,
inter team and government departmental liaison on social and economic
aspects of the study and minute significant economic policy considerations
stemming from the recommendations contained in draft report, and in
particular to advise on the organisational and financial implications.
Also, to carry out specific agricultural economic studies.

1. Assistance with preparation of detailed plan of operations.

2. Assistance with monitoring of projects, co-ordination of
interdisciplinary data flow and report analysis.
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3. Carry out literature research and data review, make
field visits and discuss economic aspects with specialists,
government departments, agencies, schemes, estates etc.
Note: Work will be in association with the agronomist/
fisheries member of the agricultural study team and the
project economist of the socio-economic team.

4, Carry out detailed agricultural economic studies for
planning purposes in respect of:-

(a) Smallholding economic survey for smallholder
planning.

(b) Economic aspects of livestock husbandry and
fish farming and integration.

(¢) Smallholder/Estate relationships.

(d) Economics of mechanisation and processing.

B Feed in of physical agricultural data - inputs and outputs,
and planning aspects.

6. Assistance with co-ordination and production at draft
report stage.

1 Drafting of master plan, inter discipline monitoring and
editing.

AGRONOMIST AND FISHERIES

To be responsible for the study and reporting on the fisheries
potential of the regions and subsequent development planning as set
out in the Client's scope of work. Also, to be responsible in
association with the agricultural economist for the initial literature
research, data review, station visits, exploratory field trips and
preparation of a summary report and to assist the project agronomist
as stated.

15 Carry out data review and literature research, consult with
specialists, government officers and others associated with
the agricultural and livestock industries, make field visits
as required and prepare a summary situation report.

2. Produce first approximation of feasible crops and the
potential for incorporation of livestock in the pattern.

3. Assist the project agronomist with further studies including
field trips etc. as defined in items (1-3) of the project
agronomist's work schedule.

4. Carry out a review of fisheries data and conduct literature
research inclusive visits to fisheries stations and the field
inclusive markets, processing centres and transportation.

5. To make a study of the environment for fisheries purposes
covering: soils, water resources, fish stock, land
classification, climate and determine possibilities for
integrated developments and discuss technical aspects
with fisheries officers.
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6. Plan specific fisheries developments covering all
activities and techniques.

T, Further assist in agricultural studies and planning.

8. Carry out further fieldworks and studies on fisheries aspects
as required.

9. Assist on draft report with special responsibility for the
fisheries section and any review necessary after Client

consultation.

IRRIGATION AGRONOMIST

To be responsible for agronomic considerations and development
planning for those crops selected for irrigation; to provide the
necessary consumptive-use requirements and lay down guide lines for
any proposed developments requiring supplementary water.

1 i Examine all summarised data inclusive water quality, check
crop lists, consult with the Departments of Agriculture and
Irrigation and make such field visits as necessary.

2. Determine consumptive use requirements, calculate the
monthly irrigation requirements for each crop, estimate
the monthly overall requirement for any postulated rotation,
determine, in consultation, the water efficiency rates to be
adopted, suggest guide lines for development, operation and
management inclusive inputs and such other data as is required
for economic appraisal.

3. Prepare a draft report with recommendations supported
by tables and technical appendices, discuss with appropriate
government departments and check draft.
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FORESTRY-INITIAL PHOTO-INTERPRETATION AND MAPPING
(H. T.S. and C.F.I. in U.K.)

1. Assemble all existing maps, air photographs and the
Forest Department's reconnaissance survey report on
Johore Tengah at Elstree.

2. Prepare mosaics, interpret and map communities etc.
as proposed on pp. 1/18 to 1/19 of the HTS Proposal
assisted by C. F. L.

3. Plan the forest inventory and lay down the mensurational
and recording system as per Jengka and arrange computer
work (C.F.L).

4. Compute data after enumeration (C.F.L ).

FOREST LIAISON

The Conservator i/c in the study area will be responsible
for government liaison, data collection and preliminary analysis, the
inventory, data feed back, preparation of maps and report writing and
assistance to the T. U. specialist.

1. Data review and analysis, staffing, preparatory work for
the inventory and field familiarisation studies.

2. Supervise the inventory and prepare summary sheets for
feeding back to the C. F. L

3. Identify and map areas to Client's specification and
detailed in our Proposal and prepare report giving
quantitative information on the exploitable prospects
of each.

4, Obtain and tabulate information on commercial species,
size assortments by consultation with Government and the
Trade and assist the T. U. specialist.

5. Prepare draft report and discuss.

N. B. The Jengka work will be taken as a guideline and strict
adherence to the Client's scope of work is essential,
ENUMERATION SUPERVISOR

Will be responsible for the day to day field control of the rentis
and inventory parties to the Forest Liaison Officer.

TIMBER SPECIALIST

To advise on the development potential of the region, advise working
plans, new forest industries inclusive use of fast growing species,
processing and marketing, infrastructures and advisory services.
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; A Review data, and all available information inclusive
report of the inventory conducted, consult with
Government and Trade and assess potential.

2. Submit proposals for exploitation of all usable stands
as mapped by the inventory with advice of C.F.I. and
discuss with Forest Economist and Government.

3s Prepare 'Draft' detailed report for the optimum development
of forest industries including the provision of financial and
institutional incentives, policy changes where appropriate
and possible supply of timber for pulp and paper products
and other forest industries.

ECOLOGIST (Wild Life and N.a.tiona.l Parks) - BOTANIST (Special
Communities)

To be responsible for studying and reporting on the location and
nature of animal communities in the project areas. To recommend
the means by which communities of special interest could be regulated
and contained so as to retain their natural balance. To make
recommendations as to the location of specific enterprises such as
Wild Life Reserves and National Parks together with an assessment
of the financial costs involved.

The Botanist would be responsible for studying and reporting
on the location and nature of plant communities of special botanical
interest. He will make recommendations concerning the maintenance
of the environmental habitats involved, including their incorporation
into special reserves and National Parks.
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From CBE
Date ; 14/4/71

Clearing and the use of residual timber

1, This is the first part of section 4.2 of Volume 5 -'#pFemestry
and Conservation' . Please read,comment and pass on quickly.

Do not edit -- this is the farst of 2 or even 3 drafts.

A smell amount of further work will be done on residual

timber and land clearing capacity. Becommendations wmmd

phasing will be contained in sections 5.} and 5.2

Section 4.2.4 will contain some more stuff on the use

of res. timber for reconstituted wood products.

2. Comments please from the following on the follwvwing;

JCE/FAS - on all the section but esp. on
capacity , phesing, and methods . Should
FLDA's comments be obtained?

ILAY - comments on page 5 - soil effects - please?

JVH/WCS /ASM - should this volume 5 be called
Forestry and Land clearing? If mechanical
¢learing is adopted under a Department
guch 2s the proposed Settler Dev.Corps,
this could be a possible aid project.
Should this be mentioned to Suleiman?
What connections if any with the DEv. Coppn. ¥

3 -
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The economics of land clearing, logging and timber
processing

This pection discusses the economics of the processes
listed below:

1. Iand clearing and the use of regidual timber

2. Logoing

3. Sawmilling

4. Further processes
These are then followed by a zeneral discuscion and summary.
The information ig presented viith veference o conditions in
Johor but, with the exception of gransport costs, the
information is applicable to conditions in West Halaysia. The
information on costs and selling prices contained in these
gsections has becn used in the sections on implomentation in
Johor Tengah and fanjong Pencoerand, and the @iscussion of
costs, particularly capital cosis, has been basod on the
gort of annual capacity ranyes likely to be ercountered in
logring and pavmilling operstions in the South Dast Johor

regions.
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4.2.1 Clearing and the use of residual timber

The alternatives described - The traditional method of
land clearing in lialaysia has been by hand; the stages of
the process are described in Chapter 1 of Bevan, Floming and
Gray (1966). Recently, following some experimental promotional
work done by Tractors lialaysia, 1and clearing using bulldozers
had been proved feasible. The stapges of this 'pechanical
process are:

- Bulldozers clear and fell tree§ up to 4' &" girth.

- Trees over thi;a gize are felled conventionally

- The timber is left to dry for about 3 months.

- pulldozers stack the timber in windrows which are then

purnt and reburnt.

Pinancial Cost Comparicons

Costs of land clearing differ signifieantly botween areas
of the country; prices are higher for example, in Pahang, where
higher rates muot be paid to attract labour and where vehicle

servicing would bhe more expengsive, than in Johor.

Costs of mechanical clearing will also be affected by
the type of terroin and stand of foreat. Dulldozers would work
more slowly in wet ground and on stecp s8lopes; more hand felling
would need to be done in virgzin jungle. The Johor Tengah
inventory sugrected that there would be 15 true tons of timber
remaining in treec of over 4' girth after conventional logg 3
nherean_in secondary jungle, as in Tanjong Ponggorang, very
little ].and felling would be needed. In ono area pechanically
folled in Ayer Tawar 11 there was little sifa after the burn

4hat the area had peon under jungle at all.
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] The following table sets out figures based on quotations

received by FLDA for clearing secondary jungle in Johorj

0IL PATM
,1 Mechanical { per ac Hanual {per acre
B3
Ed Cut to ground
?3 level 60 Fell 60
g}i Stack & burn 40 purn 5
1 Restack & reburn 35 Prune, Stack, reburn 47
hq Construction of Jeep Construction of Jeep
5 Tracks {6 per chain Pracka {7.50 per
e in machine cleared chain at 1 to 1.5
B arca at 1 to 1.5 chains/acre 10
g chains/acre 8
5 8 Cut and rcenove
i timber at:—
i (1) plarting points
60 x £0.25 15
B (2) harvesting paths
3 £1.00 per chain
| at 10-12 chains/
t] acre 1
bl 143 148
: ! — et
=
: } RUBER
j lMechanical $_per acre lanual £ per ocre
b Cut to growsh-
A Tevel golh) Fell 68
i Stack and burn 40(1) Burn 5
% I Restack & reburn 35(1) Prune, stack,
£ roburn 50
=
S5 Construction of
i l °°§}‘é§§“ ;‘»ﬁgﬁu"is Jecp Tracks $8
* = per chain in per chain at 1
] mechine cleared %o 1.5 chaing
E’l area at 1 to 1.5 per acre 10
e chains/acre & Removal of timber
= along interraced
:1 planting rows
et 21.40 per chain
-4 at, say. 32 chains
»i por acre 45
= 143 178
EE (1) Sane as oil palm estinate; separate figures not available.
5""—"4
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Two points should be noted concerning these estimatesn:
(i) They make no allowance for manual felling of large trees
on mechanically cleared ground. In the area in question,
there are very few large trees; but in virgin jungle there
would be up to 15 tons (true measure) of trees over 4' girth;r
current felling rates are between $2 and $3 per ton®. The
whole of this cost would have to be added for mechanical

felling; it is not clear whether such a large addition would

|, have to be made for manual clearing.

(ii) The rubber land clearing estimates assume no land is
terraced; if some land is terraced the cost differential is

'1ikely to be reduced.

The first point is an important one; avonilable ectimates

for mechanical clearing are as follows:

Source State Cost

(£ _per acre)
Quotation for FLDA Johor 143
Sungei Tekam2 Pahang 268
Bukit Garam’ Sabah 239

(1) Confidential information from FLDA

(2) Sungei Tekam Project; Report and Analysin; Tractors
llalaysia Bhd.

(3) Bukit Garam Land Clearing Project; Final Report;
Tractors lialaysia Bhd.

The Johor area had virtually no large timber in the area
whereas the Pahang and Sabah areas both contained some large
trees./But the information seems %o puggest that

(1) in secondary jungle mechanical clearing is slightly

cheaper than manual elearing;
. (44) in primary jungle and on wed ground the attractive—
. ness of mechanical clearing is reduced.

1) A tree of 6' girth and 80' long has a volume of 5 timber
tons.
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Other considerations

The financial costs are not however the only considerations.
Some additional factors such as enployment and soil effects
tend to favour manual clearing whereas others such as speed
of clesrance and overseas agency finaneing tend to favour
mechanical clearing. These are therefore considered in more
detail below.

Soil effects

Mechanical clearing is likely fo adversely affect the
physical structure of the soil by sealing the surface and
encouraging erosion. However the precise effecto are not

xnown. (Reen's comments please = should we recommend MARDI ~ Y L lh y=

PR

do research?) Qltm ank
e S e
Speed of clearing :_‘4_--& 24

Some FLDA officials said that they prefer mechanical
glearing to manual elearing for the following reasons:i
(1) Mechanical clearing is faster;

(1i) Mechanical ¢learing is "eleaner” malking lining easier
and reducing difficulty of movement across the land
to be planted.

Neither of these argunents io particularly gonvineing; in

both mechanical and manval elearing the timber io left to

dry for up to 3 months before purning although it was said
that the burning of mechanically eleared land can go on during
the wet season whereas the burning of manually cleared land
cannot. There seems +o be no reason why the nunber of people
employed on mangal clearing should not be expanded to meet o
ppecified target but this point is discussed later in this

gection in connection with capacity.



Ein_a_ncgg m an overseas ajency

It may be easier to get overseas aid for a mechanical
land clearing programme than for a manual land clearing
programme, since the mechanical programme will be more foreign
equipnent intensive'. If lMalaysia wants to mect a specified
target of overseas financing but cannot produce a long enough
'shopping list' then it might be sensible to obtain foreign
financing for the mechanital land clearing programme and
expand employment by faster locally-financed land development.

¥

Employment

In West Malaysian conditions of extemsiwe-un- and under-
employment, a project employing more labour, particularly un—
skilled labour, will be preferable to one employing consider-
ably less labour, other things being equal. As has already
been pointed out, it is not certain whether other things are
equal, but it is clear that manual clearing is very much more
labour intensive than mechanical clearing. MNore than 80 percent
of the cost of manual clearing consists of wage payments to
unskilled labour, whercas less than 10 percent of the coat of
mechanical land clearing consiste of wages to labourers.
Labourers on land clearing receive a wage of about £6 a day,
but if in the absence of this work, they would be unemployed,
or producing very little, the cost of their labour to society
is probably considerably less than $6 a day. If they would
othermise be unemplayed and not contributing anything to
production, the cost of their labour to socioty (soeial cost)
is nil (see also Volume 10 — Objectives and Appraisal Mothods -
for a fuller discussion of this point). If therefore their

wages are deducted from the costs of clearing, the cost of

1 The capital equipment requirement for mochanical clearing ie

1ikely to be about $250 per acre per annum. That is, for an
ogramme of about 20,000 acres, the capital requirement

annual pr
would be about $5 millions.
[
Tk ﬂ\-‘.ﬂ..!__'_‘_
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manual clearing is likely to be less than half that of
mechanical clearing.

lManual elearing requires, according to Bevan, Fleming
and Gray (1966 — page 3), something like 16 man days per acre
cleared. According to experience on Ayer Tawar III, the
requirement was about 18 man days per acre. For mechanical
clearing, on the other hand, the labour requirement is only
about one and a half man days per acre. DPut another way, for
every 10,000 acres cleared over a period of say a year, manual
land clearing creates about 600 jobs, whereas mechanical
clearing creates only about 50 jobs over the same period.

Problems and alternatives

Employment considerations therefore suggest that land
should be cleared manually. But if this is done there will
8till be some problems;

(1) 4if the land is cleared by a contractor, manual methods
will nead to be specified since mechanical methods are in
financial terms marginally cheaper;

(11) 4if manual methods are used, FIDA should probably pay
the difference between the manual and mechanical costs rather
than pass on the whole of the cost to the settler;

(iii) if manual methods are specified, contractors may find
it difficult to provide sufficient capacity either in the form
of unskilled labour at a wage of {6 per day or in terms of
supervisory J.ahou.r’. Rather than delay the land development
programme, it will be better to adopt meehanical methods. On
the other hand it may be possible to mect the target by
expanding the FILDA youth brigades (_soo Volume 4.5 - "Youth')

1 Supervisory requirements are not however very extensivej
two foreman were employed on each of the Ayer Tawar III
operations, (manual and mechanical), both of which were
clearing a{: an annual rate of about 3,000 acres.
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into what have been termed Settlers Development Corps (see
file J.27). Whichever method is used, FLDA should attempt
to make their land clearing requirements known well in
advance so that contractors can make the necessary preparations.
This is particularly important where mechanieal methods are
being used;

(iv) the Draft Project Report stated that there is a
considerable tonnage of what was described as residual timber
in both the South East Johor regions. (sce 2.1.2 and 2.2 of

g o
Volume 1). It wam thought $hat in gftua’mign% W”&’d

in conjunction with land clearing and therefore reduce clearing
costs, whereas in !r: ‘éﬁg exploitation of residual timber could
either be combined with conventional logging or again be
combined with clearing. However the report also stated that
little was known about the extent to which this timber could

be processed and sold, and a "chipping™ study and blockboard
trials were recommended as matters of urgency (sce section 4.1
of Suppoi-ting Report IV to the Draft Report). These
recommendations were however rejected and in the absence of

such studies, the potential use of 'residual ' timber is still
uncertain.

Residual timber logging and land clearing

Phe definition of residual timber will depend on current
logcing and timber procesoing practices. What is recidual
¢imber and whether it is used depends on how intensively
acceptable epecies are used, which species are acceptable,
and therefore on how much timber of various ospecies remains
after the extraction of the acceptable species.

The issues can best be clarified by discussing the South
Bast Johor regions separately. In Johor Tengnh about half
the area which is under foreot but which is to be cleared for



 —
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agriculture contains conventionally marketablo timber. The
remaining half is more or less in the same state as the
whole of the forest area in Tanjong Penggerang - that is, it
contains no conventionally marketgble timber.

In those areas where no conventionally marketable timber
exists but which are to be cleared for agricultural develop-
ment - about 83,000 acres in Johor Tengah and 106,000 acres
in Tanjong Penggerang - the total volume of timber of 2 feet
GBH and over is about 4.7 mil.'L'Lon tons tv. About 2.5 million
tons is in Johor Tengah and 2.2 million tons is in Tanjong
Penggerang. The density per acre varies from about 10 to over
30 tons tv per acrel. (see section 2, Chapter 2, Supporting
Report IV, Draft Project Report).

The sole operator engnged in harvesting and chipping rubber
wood for export to Japan has expressed interest in handling
the residual forest in the project area at a rate of one
million tons of chips per annum. A plant is being installed
for handling rubber wood alongside the new port area in Johor
Baharu wi ich could handle the production from Tanjong Pengrerang.
Residual timber from the Johor Tengah resgion would probably
best be chipped in a new factory located at the proposed

llew Town.

At present rubhemood2 eiips are being exported at a
price of about $36 per cubic ton but little is know about
import prices in Japan, costs of chipping and transport, and
prices paid to plantations and smallholders for rubberwood.
Even less is known about the market, prices and chipping conto

4 The yield of rubberwood is also between 10 and 30 tons t.v.
per acre.

2 For a discussion of the uses of rubberwood, seo "Timber of
0ld Rubber Trees", P.i. Wycherley, Scientific lialaysian,

No.1, July 1968.



ol |

i s =

10

for tropical hardwoods, but it seems that all except the very
hard hardwoods such as keranji, kempas, derom and chengal can
and are being chipped.

Clearly in the absence of further information, it is
difficult to identify the extent to which clearing coste can
be reduced by selling or processing the residual timber. But
if a company such as Daishowa or Associated Pulp and Paper
¥ills Ltd. were to pay, say, an average of only $3 per ton tv‘,
the average revenue price per acre based on an average
utilisable yield (excluding the unchippable species, and
defective logs) of say 10 tons per acre would be $30 which is
equivalent to more than 20 percent of the clearance cost. This
saving would at least be equal to the cost of felling these

trees.

Clearly either the Forest Department should do further
research into this potential or FIDA themselves should when
clearing land see whether the residual timber is likely to be
worth anything. Having then established an average price for
such timber, FLDA could then negotiate a otandard clearing
charge with a contractor for a large area or could negotiate for
each block on the pagis of an inventory done by FIDA for that
particular area. Put in the absence of further studies, it
is impossible to make any further recomnendations beyond
those made in the Draft Report f;:: also Section 4.2.4 of

this report).

T At a selling price (fob - Johor paharu) of #38 per ton, a
chipping contn?inoludinc capital depreciation and profit) of
$20 per ton, a total transport cost (including handling and
port charges) of §10-15 per ton, the price payable to the
clearance contractor at the clearance site would be about £3
to {8 per ton.
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