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SUPPORTING VOLUME 6
AGRICULTURE
CHAPTER 1
THE PIANNING ENVIRONMBNT.

1,1 ZThe Physical Environment marimum day ‘temperstures.
The climate, topography, geology and soile of
the Project Area are fully described in Supporting R_ﬂ&iﬁﬂgmﬂmt mean relative humidity
Volume 2; their important features are summarised 1o about 85 percent, with a variation of
in this Chapter and discussed in relation to the about 3 percent above and below between
Jand use and agricultural potential of the Area. November and February. As with temperature
the diurnal range is conatderatsale. typically
1.1.1 The climate reaching nearly 90 percen at 6 a.ms, and
+ 1333 t&;mzrojecttﬁrga enJOYsta typical " falling to about 73 g iy
ropical wet c te, wi h relative humidities 4 inga
and temperatures thrt'mghout tksme year, Although sub- %ér amﬁ‘?ﬁ.’;ﬁ,s“ mpfo ?“'::,jﬁ. e
ject to a monsoon regime of winds, there is no dis- annshgna r day; November, with 4 and 4
tinct dry season., Indeed there are no clearly de- hours rpg :{; ctively ’and Februa
finable seasona, and the diurnal variations in some with 'Tp:m homx are the months wiﬁ'
of the :I.mportan{: elements, for example, temperature 1east and most suml'ﬁne
and relative humidity are greater than the variations '
between mean daily or mean monthly values. 1.1.2 Topography
+ the mean annual rainfall ranges bet- s =
80 inches near Kluang and 140 inches in Jgpor % U o ﬁ:ﬁi:nryfstﬁi:?dp{:}m
the mountainous areas of Johor Tengah and per- being confined to large tracts along the
naps on part of the Tanjong Penggerang coast. rorth-eagtern boundary. In the north and
The distribution of this rainfall was examined south-east the terrain is broken, but in
at six selected stations in or near the Project the west there are extensive areas of Te-
Area; in the drier months (June~July) of the gular landscape. Jeveral slow flowing
sgthi;"“:.ﬂg"“tson tl;ea:;e:'r;&%;c;ainfﬂll at t;';h"“ rivers dissect the region, fo DATTOW
8 ns een es per month, ch are liable to uent
and there are usually between 9 and 13 wet days ﬁ;&?ai’}:ﬁ' e »
in each month, November to Jamuary are usually
the wettest months, with rainfall of between P : much of this region 18
8 inches and 16 inches in any one month. In %n with very little steep-
these months rain probably falls on one day in land. In the west and morth-west and in
two. In genmeral terms, therefore, the rain- the central part of the area the terrain is
f£all ecan be considered to be well distributed. a complex of undulating and hilly classes,
However, defining a dry day as one with 0.2 in which “11:{ ai::“.::: i’“::m‘:?::t:xg:‘
inches or less of rain, dry periodsof up to Along the sou
swamps, lying in general between 5§ and 30
10 4 are likely to occur between Janua
and ll!h‘rx-.cm nd lym in J nd July Pa;{.i— feet above sea level. A central spinal T
g o B = rune from the north of the region nouth-ug

cularly between January and March the dry

periods may extend to between two and three to the coast.

weeks in one year out of four. The intensity Except for three major river systems, the
of the rainfall is often high; daily falls S ieye are generally narrow belts 1iable to
of exceeding one inch can occur in any month; frequent flooding.
only between November and February have falls
of over 8 inches in a dry been recorded. A 1.1.3 Soils
£all of 14.3 inches on a December day wae
once recorded from Nam Heng- Estate, near Kota Johor Te : Rengam and Harimau Series are
Tinggi. These high precipitationsare often e most commonly occurring soils in this
the result of a single storm, lasting two or region. These are deep, moderately friable
three hours or less; during these storms soils with physical characteristics that make them
the intensity can exceed 3 inches an hour. suitable for a wide variety of crops. The
next most common 804l geries is Durian, &
¥Wind: monsoon winds prevail for about seven eclass III soil suitable for rubber but only
months in a year, the north-east monsoon us- marginal for oil palms. Yong Peng Series,
mlli being form December to March and the a heavy textured rather compacted moderately
sout 11.‘:‘;; monsoon grgm m—goptambor 1(:lr:l.!:nl deep to deep soil, also occurs quite widely.
squa excess of 40 m.p.h. are mos in river
11]::]3 4o ocour on the east coast in January Riverine %12:'“1’;%:' “'éoﬁu textures
and February and in the north of the Project :mnd ;{,: o ohmctoﬂ:ﬁcl- They are often
Area in January, February and May). Destruc- 1iable %:.?IM , and until more is
tion of crops inland by wind is not ex- about the depth, time, and frequency of these
::::1::.5::1" ﬁm dms;arg:rtioul;rg ::“. floods, must be J to have oﬁy a restri-
' common, cular inly for certa grapses.
planted on peat, which are easily uprooted. cted potential, ma
s the number of poil seri~
: the variation in mean tempera~ W“““ is more than in Johor
month to month and between loca- Tengah and their distribution is more com=
tions in and near the rrozsgt Area is small, $oEe™ Mhe predominant series Rengam, is
mgi.nc from a low of 24, (76°F) at Kluang :painia found in the north, and the Yong Peng
in January to 27.4°C (81°F) at Singapore in Bories 18 concentrated along the western
uynﬁ:i:i; T 7 s ti5o8) bousiatys
usua a or egreos =
difference between the minimum night and A large numbers of soils, derived from sand



stones, shales and metasediments are located
in small areas throughout the peninsular.

The Marang Series occur along the east coast
and in the headwaters of the S. Papan. This
series has a fine sandy loam friable topsoil
overlying a firm, compacted sandy clay loam,
in which vein quartz fragments occur and res-
trict rooting. Where the soil is deep over
the compacted layer the series is suitable
for a wide of crops, but the shallow
phases are of limited usefulness.

Two large areas of peat occur along the east
coast. In some places the de of peat,
which overlies sand, is more than ten feet.
This peat is poorly humified, woody and very
acid (pH 2,5). In the present state of
knowledge it is unsuitable for a commercial
farming. Associated with the edges of the

at swamp and with the river valleys are

iverine and Local Alluvia and Organic Clays
and Mucks.

1.1.4 Present land use

The gross extend of the Project Area is
742,200 acres, of which 218,200 acres have been
already alienated or earmarked for development,
and either have been or are in the process of
being developed. Most of this land has been or
will be used for agriculture. Some 60,000 acres
chiefly for rubber and oil palm estates lie round
the north and west perimeters of Johor Te %

In Tanjong Penggerang there are some 70, acres
(mostly rubber estates) on the west coast facing
the S. Johor, and between 40,000 and 50,000 acres
are being developed by the Pederal land Develop-
ment Authority (FIDA) south-east of Kota Tinggi.
These lands are being planted to oil palms and
rubber. The remaining 40,000 acres of devolo{;d
land are used for mining. Scattered through the
developed area are kampongs round which various
crops are usually grown, among them coconuts,
tapioca, fruit and vegetables.

Among the mining alienations is one in Tan-
Jong Penggerang for silica sand extraction. Of
this alienated area a part, amounting to 7,400
acres_ie suitable for an extensive system of
grassland farming for beef production, and since
ﬂ small tracts are likely to contain silica
:h these 7,400 acres have been included in
e iand

to be develo to agriculture in the
Master Plan. e -

1.1.5 ;::ilnbility of the present undeveloped

There are 524,000 acres (gross) of unalie-
nated land in the Project Area. Not all of this
is available for development. Some 45,500 acres
are already reserved as mangrove forest and, for
example, for Malays and Aborigines. There is
also a need to consider the future water require-
ments for drinking and industrial purposes and it
has been recommended (SV3) that 43,900 acres of
land should be reserved as water catchment to
meet the estimated future demands

1.1.6 Future land use

After deduction of the unavailable aliemated
and reserved land, a total of 442,000 acres of 2
land are available for development. Not all of
this 1s suitable for agriculture. A number of..
constraints are imposed by the physical environ-
ment. The high, often intense, rainfall, com-
bined with the genonlly undulating to rolling,
and sometimes steep terrain, dictate that forms
of land use must be adopted that will protect
the soils from erosion. Because of this hazard
the Department of Agriculture has :;::futod
land of above 20 degrees slope as table for
agriculture, and this limitation is accepted.

Some 74,000 acres in the Project Area, mostly in
Johor Tengah, have been excluded on grounds of
ateepness, and it is recommended that they remain
under forest.

There are also some soil constraints, not-

ably in Tanjong Penggerang, where the extensive
peat swamps are considered to be unsuitable for
agriculture in the 11%ht of existing knowledge.
These raw peats are different from the peats of
the west coast, Before their suitability can be
accepted an e:g:rinental progn.mme is required to
ascertain the best methods of drainage. Drain
depth and spacing trials must be carried out to
establish the best way to control the water-table
at the desired depth. Amelioration of the soil
acidity will be necessary, and the economics of
liming to raise the to the right level for the
crops to be tried w need to be ascertained.
A suitable sequence of cropping should be inves-
tigated, beginning with acid tolerant crops. It
is the Consultants view that the most likely out-
come of any research programme will be to show

that these soils will not be profitable to develop
MARDI ghould consider carefully what priority this
work deserves in their programme, given the avail-

ability of known suitable mineral soils.

There are some 36,000 acres of peat swamp in
Tanjong Penggerang which are not considered to be
fit for agriculture. This leaves a balance of
334,500 acres available but some of this land,

though of suitable quality, lies in valleys subject

to £l and cannot be recommended for develop-
ment until investigations have been made to ascer-
tain the frequency, extent and depth of this
flooding. There are also several inaccessible
areas including a strip of coastal beach sands in
Ta.ngong Penggerang which is also of low quality.

her areas have been recommended for urban deve-

lopments.

Therefore a further 53,000 acres have not been

included in the agricultural development proposals
which cover the remaining 281,500 acres.

TABLE 1.1 %mmmmmﬂ

Available& Not Avai- Total
sultable lable or
for agri- not sul-
cultlural tnblau{or
develop- agricul-
ment. tural
develop-
ment
KA 5,700 22,500 218,20(
Reserved land - 45,500 45,50
Vater catchmente - 39,600 39,600
Bxcluded -
above 20° slopes - 74,100 74,10
o) - 36,000 36,000
Other land excluded for
miﬂ“ltm d.“lop_
ooy - 53,000 53,00
Unalienated & included 275,800 - 275,800
281,500 460,700 742,20




1.1.7 Potential agricultural activities area:- grass, pineapples, fruit trees, coconuts

Under the rainfall, terrain and soil condi- and tea. Root orops, such as tapioca, and grain
tions in the Project area the erosion hazard is crops might also be grown ’“ca‘“mgi though
as great as anywhere in the world, (R1) and it less extensively and with more difficulty than

will become greater still when the forest cover the perennial and semi-perennial crope.

is removed for agricultural development (sv3). The particular suitability of the environ-
The magnitude of the hazard is directly related ment for grass production is worthy of emphasis.
to the steepness of the terrain and the density The plentiful and well distributed rainfall, to-
or ground cover. Thus the steeper the slopes gether with an average of about five and a half
the more important it becomes to reduce soil hours sunshine per day, provide exce-
disturbance and to maintain a standing cover. llent omitions fog rapid u.ng l};l:uriant all the
year ro growth of grass. ©Such an environment
the cri:::?.ﬁ:irgm n:‘g';,:ugn m]::i”';i‘m :gd Y eters attractive opportunities for the develop-
phys g Vhelgs ment of cattle enterprises, though temperate breeds
a land use potential classification devised (SV2).
The result of & ing this classificati %e the may suffer from heat stress unless grazing is re-
PRLy classification %9 stricted to night time. Other livestock activi-
land1 15 of the Project Area is illustrated in Figure ties that are being, or might be developed, suc-
. and summarised in Table 1.2, cessfully in the project area are the production

TABIE 1.2 Crop Suitabi ity of Project Area

Tanjong Penggerang Johor Tengah Total
Cro Suitable Marginally Suitable Marginally Suitable Marginally
pouk ogp suitable suitable suitable
Percent Percent Percent Percent Percent Percent
1. Rice 1 15 - 10 1 12
2. Vegetables etc. 5 20 - 60 2 49
3, Tapioca 30 - 38 - 35 -~
4. GOrains 20 8 35 - 29 3
5. Grass 95 - 90 - 92 -
6. Bapanas 5 60 - 62 2 61
7. Pineapples T4 5 90 - 83 2
8. Cocoa 10 60 - 60 4 60
9, 0il palms 64 6 80 T T4 7
10, Rubber 90 - 93 - 92 -
th"!‘ﬂv: \{0&- lfgpoﬂ by treating crops known of poultry, pigs, goats and fish.
e o have generally similar Although the jcal environment is suit-
agricultural demands as a single unit. The ten able for cgﬁuon le joultural diversifica-
agricultural groups fall under three main heacs, tion, there are cons ainte imposed by the ex-
() anmal crops, (2) semi-perennial crops, (3) baom “hooial organisation of the industry, by
perennial crops, as follows:- market and technical factors and by institutional
shortcoming, all of which mst be taken into
Crop Group Crops account in planning future development.
1 Rice
2 Groundnuts, vege- 1.2
tables, tabacco The agricultural industry is divided mainly
Annual crops 3 Tapioca, Chinese into two distinct production sectors, the
ms, sweet potatoes scale, monocrop, estate sector and the small
4 ges, maize, sor= semi-subsistence farmer, who usually grows &
g variety of crops, some for sale and some for sub-
5 Grass pistence. The absence of a middle income group
6 Bananas, SUZAr cane, sconomically independent, larger farmers is not-
ramie, papaya able and acts as & constraint upon diversification
Semi-perennial 7 Pineapples because () the small farmer has neither the means
Ly 8 Cocoa, coffee, citrus  not the technical kno\rlodg: to branch out into new
avocado, pepper, gam= and unknown activities, his chief preoccupation
bier being to wrest from the land at least the minimum
living requirements of himself and his family;
9 011 palm, rambutan, and (b) the large monocrop estates concentrate
arecanut, mangosteen oo 'regearch and effort upos improving the pro-
Perennial crops 10 Rubber, coconuts, Guction of their chosen specialised .ntn-ﬁ::o
durian, tea, guava, than upon aiversification into new activi .
brazil nuts, cinnamon,
bamboo FIDA in its new gettlement aims to im-
prove the lot of the small farmer, and to ralse
Pable 1.2gives a broad indication of the sult- the fa income to a higher ml This ﬂ!d L
sbﬂ”j,.:i of the enviromment for diversification of start, but the target income ( tha .:.m :a
;;r ture. Besides rubber and oil palms the ?ot wi-d. th:o size “.-urg“tho y 4
ollowing crope could be widely cultivated in the or a settler advanc i =y \.-mni.&.u Colkl ns.
gy | | 5&4.5—1 - L\PL')';"%L"‘- S ] L‘-—b-‘-h-"
\"-.f\-.’.' [+ k &ow '}\lh asek an, "“’J'
; )
e g e - S Colb e3¢

o , A : ‘V‘—‘L"J\" - sb‘o“d
et Bie ehhn. I:"Y weado, A el A
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nor is the somewhat (perhaps inevitable) paterma-
1istic approach inherent in an organised settle-
ment concept likely to breed independently -
minded farmers., Further, FLDA is committed to a
rapid settlement programme on A Very large scale,
in order to alleviate the worst rural hardship as
rapidly and widely as Eosaible: to ensure that
it achieves its task the Authority naturally must
concentrate mainly on rubber and oil palm produc-
tion, which are familiar activities. FLDA 1s not
averse to undertaking alternmative activities once
they have been shown to be feasible, but cannot
be expected to jeopardise its main objectives by
;ﬁmpaat dissipation of its energies in unproven
8.

The emergence of an economically independent,
middle income group of larger farmers would broaden
employment opportunities and make it possible for
young men to make a career in agriculture with pro-
spects for advancement. In the Project Area the
cost to Government of developing new land would
also be reduced and the requirement of trained
public sector agricultural managers, who are in
short supply, would be less. Measures for tapping
existing initiative and creating a new group of
farmers with initiative have been recommended in
Chapter 3.

1.3 Dechnical Environment

It is broadly true that a great deal is known
in Malaysia about the large scale production of
rubber and oil palms, and virtually nothing about
most of the other activities that could be best
suited to south Johor. Except for the Central
Animal Husbandry Research Station between Ayer
Hitam and Klmn%, both the research effort and
also attempts at commercial production, for exam-
ple of cocoa and sugar, have been concentrated
further north, outside the equatorial climatic
zone that distinguishes south Johor from other
parts of West Malaysia. The acquisition of basic
technical information must precede the initiation
of any large scale new commercial enterprises.
The starting time and the subsequent rate and
pattern of development of new activities will de-
pend on the effectiveness of a well planned re-
gearch Eggram and the results obtained from it.
The technical constraints gurround ing the various
potential activities are discussed in Chapter 2
and recommendations have been made in section 2.9
on the main lines of research that should be pur-
sued by the staff of the research station which
the newly formed Malaysian Agricultural Research
and Development Institute (MARDI) proposes to
open in Johor Tengah.

1.4 Markets

Before embarking on new activitles it is
essential to examine the market prospects, both
internally and for export, of the commodities
that 4t is proposed to produce. The results of
market analyses will large determine the scale
to which any new activity s ould be developed.
Market constraints are considered in Chapter 2.

1.5 Ingtitutional Environment :

A number of institutional constraints at
present act as deterrents on the production of
new commodities. Among the more important of
these are:-

(a) the imposition, when land is alienated of
very restrictive limitations ox permi-
gible enterprises. Iand is alienated
for specific activities, for example,
rubber and cannot be used for other
msei. for example oil palms, COCOR,

ts, without the sanction of the
State lands Office and the possible
payment of additional premia. Recom-

(b)

(e)

(a)

mendations for the easing of the more
restrictive express conditions are
made in Chapter 3.

potential demand may not always be ef-
fectively transmitted to potential
producers. This may be’ because supplies
are at present obtained from external
asources through established trade chan-
nels with agreed standards of quality.
Any potential producers must attain
the level of expertise in pro-

duction, ckaging etc to compete di-
rectly with the alternative supplies.
Alternatively consumption of the pro-
duct may be very low at present and
given uncertainty about supplies there
is no interest among those in retail/
wholesale activities in making the ne-
cessary investments %o create a larger
market. More detailed comment and re-
commendations on processing and market-
ing of milk are made in Part 3 of this
volume and of other perishable commo-
dities in agproprinte working papers
(R4,6,10,14).

the absence, inevitable until an active
research pr begins to show re-
sults, of the necessary new knowledge
and practical experience in the agri-
cultural advisory services of the pro-
blems to be overcome by those initia-
ting the new activities.

the general lack of capital among those
who are interested in carrying out agri-
cultural development. While small
amounte of short-term production credit
ig available from retallers this is not
suitable for most investment purposes,
when loans will be required for several
years. Lacking gecurity or proven abi-
lity most individuals cannot obtain
funds from normal c?:m;roi;% act:uruu.
The FLDA programme n effect a means
of overcoming this problem but is not
suitable for all purposes. Recommen=
dations for the removal of constraints
under (¢) and (d) are made in Chapter
4’



CHAPTER 2
SELECTION OF ACTIVITIES

2.1 Introduction

The rate of development and ultimate scale of
any activity are not determined by natural factors
only, Two important constraints that require anal-
m.s are market prospects and the availability of

ic technical knowledge. To facilitate their
examination the list of environmentally suitable
activities was divided into the following four
ghr: s, each of which is considered in this

er.

(1) Activities known to be commercially ex-
ploitable immediately and on a large
scale, Rubber, oil palms.

(2) Activities known to be commercially ex-
ploitable immediately but on a restric-
ted scale, Pineapples (by hand methods),
pepper, coconuts ?from local selected
seed), fruits and vegetables (fresh),
pork, poultry, fish, tea.

(3) Activities thought to give promise of
commercial exploitation, but requiring
a period of commercial scale teating.
Dairy and beef cattle, goats, annual
grain and legume pulses and groundnuts,
cocoa, Bugar cane, coffee, starchy root
crops, coconuts (from hybrids), pine-
?p es (mechanised) fruit and vegetables
canning) .

(4) Activities possibly suitable to the en-
vironment, but requiring research and
experimentation before development, for
example avocado pears, aseedless limes,
ramie, gambier, bananas, (for export
for human consumption), essential oils,
brazil nuts, cinnamon.

Broadly speaking the main constraint for the
activities groups 1 and 2, which are n to
be commercially exploitable, is likely to the
size and profitabiIity of the market.

For activities in groups 3 and 4 the quali-
fications about their commercial potential spring
primarily from a lack of proven technical infor-
Some data are available for those in
group 3, but not enmough to warrant immed iate full
scale development; almost nothing 48 known about
the agronomic requirements of the crops in group
4 in the south-east Johor enviromment. Research
is obviously highly desirable.

2.2 Criteria for Byaluation and Selection

a) Wﬂ.ﬂ_um worked at
e levels for activities beginning

in 1972. The commercial rate of return
results from the evaluation of all in-
puts and outputs at market prices. It
is, however, calculated before deduction
of income or corporation taxes as the
effect of these will vary according to
the type of investor. The government
financial rate of return represents the
return to a government investment after
add:l.ni back export taxes and land rents,
but still with all coasts at market prices.
The social rate of return indicates the
return to the Weat Malaysian economy,
after applying to the government: finan-
eialneofnmn-hndovmoofuo

r month, which is assumed to reflect
he real value of umdkilled Jabour to
the economy at the present time.

b) per acre is the capi-

e when all income and ex-
penditure streams are discounted at 15
percent

e) C 1 are presented as
e e expe ure to the year
of first net receipt. This is the total
amount that would have to be borrowed by
the activity, but excludes interest cha=-
rges as jthese will vary considerably be-

tween investors.

d) Employment criteria are shown in acres
per worker at maturity on a 300 work day/
year basis, The capital cost per job is
obtained by applying the undiscounted
capital cost per acre to acres per worker.

e) T o ice 1 used in the cal-
culation are the farm gate or 'free on
board' (fob) prices thought most likely
to prevail.

he compa: jve advantage of the project
area for an activity is indicated by a
subjectively assessed star grading system.

The activity developed in the project area
has a distinct advantage compared with the
same activity in other new areas in West
Malaysia by reason of physical enviromment
or market proximity.

+++ The activity is expected %o do at least
as well in the area as anywhere else in
Weast Malaysia.

4++ There is no particular reason for choosing
the project area and other areas may be
better.

4+ Indicates that the activity may be at a
positive disadvantage in the project area

1)

ot

compared with other areas in West Malaysia.
2.3 Group 1 Activities (Table 2,2)
2.5.1 Rubber (R11)
There is eno technical knowledge and prac-
tical experience rubber production to allow it

to be expanded rapi " ia is well served
by its rubber resear gervice - indeed the Rubber
Research Institute may fairly be said to be lead-
ing the world in research on rubber and has regu-
larly introduced improved and ever higher mmug
clones. Peak ylelds of 2000 pounds or rub in
the 14th year of tapping can reasonably be expected
from current plantings, and even higher yields (up
to 3000 pounds) from plantings after 1975. Recent
work with the new yield stimulant, Bthrel, could
raige productivity per unit of land or la even
further and possible effects have been examined
(R11). At present the long term effects must be
regarded as speculative, and the use of new sti-
mulants has not been taken into account in eva-
juation in this report.

World-wide production of natural rubber has
expanded at & rate of about 3 percent per annum
during the 1960's. During the same period the
total world consumption of elastomers has increased
at almost 7 perce gar annum. The rapidly ex-
pand ing syn etic rubber indus has increased its
share of the Igtt;l u]:ltourso P:': f:“t"gh pl;::nt

the late fifties to over ent a e -
= At the same time the price of natural

e e iad falles 4 by half from just over
5?300’ T .m 1 to an average of 50-60
centa 1970. The ce is likely to continue

e rapid and the synthetic te now planned
g::i on :trgl. As r srnchl rubbers,
manufactured to more gtringent specif tions, take
up a greater share of ian production, and as
the rate of owth of Malaysian output slows to-
wards the end of the decade, the price drop may be

-seventies as Malaysian production ex-



arrested. There may &lso be a chance to exploit
the relationship between nmatural and synthetic
rubber by combining the materials at source if a
petrochemical industry is eatablished in Malaysia.
For purposes of evaluation a constant price 50
cents per pound has been assumed to prevail thro-
ughout the planning period.

2.3.2 01l palms (R12)

Research on oil palms is conducted by the
private sector and by the Department of Agri-
culture, and is providing an adequate technical
base from which to launch an expanded planting
programme, TYields of ten tons ffb per acre in
the seventh year from planting out have been
agsumed in the evaluation ortuur‘:re?t p]t.mtingu.
Later planti ve up to twelve tons
acre from th:s:im gnr and sustain this ym
for nine years. The effects of these more
speculative yield projections are examined in
tm supplementery paper (R12).

The oil {a:un ields two s of oil; palm
0il and palm kernel oil. The oils and fats mar-
ket, on which they are sold, is extremely com-
plex and cmmu about 15 different animal,
vegetable marine %oﬂuts produced in all
parts of the world. e world-wide prospect is
for increasing supplies of these ucts as a
whole,coupled with attempts by many ﬂ.nﬁrung
countries to support home producers. this
situation a steady fall in price of palm oil must
be expected. However, if an oil fractionation
rocess, at present under investigation, can be

troduced commercially, such a decline in price
uﬁt be arrested, since each fraction might be
sold on a specific market. Palm kernel oil is
rather more specialised in use, having similar
characteristics to coconut 0il, and will be dis-
cussed later in connection with that crop.

The assumed prices for palm oil and kernels
are shown in Table 2.1,

TABLE 2.1 Ma ommodity Pri

Singapore/Johor Pah
Commodity  Units 1975 1980 1985 1 990
Palm oil $/ton 420 380 361 344
Palm kernels $/ton 370 360 351 343

2.4 Oroup 2 Activities (Table 2.4)

Most of the activities in this group are al-
ready carried on commercially in or near the pro-
Ject area, but only coconuts and Pineapples cover
more than a small area. Both these crops are sup-
ported by commodity research stations, There

is
;g:r:.ﬁovormmt poultry breeding station in Johor

2.4.1 Pineapples (R7)

Exports of canned pineapples from Mala ia-
Singapore have doubled over the past 10 yom” and
:hutbt;l:oor this increase in output has come from
est Johor.

la:l.grm exports in 1968 amounted
to 62.000 t:in: 'ba:: goiooog tons of Malaysian
fruit were o exporte ingapore, mainly
canning at the one remaining factgor; there. P:r-gu
throughout this period for the canned uet have
been fairly stable, n.voml.nt around $750 per ton.
Exportes to U.K., ori he largest market,
have been expanding very slowly and the ma jor
growth in sales has been to North America and Wes-
tern Europe, especially Germany. Since Hawaiian

production is not expanding, prospects of produ~
cing for the continued growth of the market in N,

TABLE 2.2 Summary Evaluation of Group 1 Activitieg

041 Palms Rubber
1. Internal rate of return Percent Percent
a) Commercial 9 8
b) Government financial 13 10
¢) Social 28 18
2. Net present value $/acre $/acre
a) Commercial -556 =790
b) Government financial -176 =540
¢) Social +912 +239
3. Capital cost $/acre $/acre
a) Undiscounted negative
b) ;?.:gtﬂ“ &7 e
positive cash .
flow Year 5 Year 7
4. Employment .
a) Acres per worker at 9 6.6
maturity :
b) Capital cost per worker 816,722 $11,930
S g::{::atiﬂ advantage e +94
6. Scal‘oa g:d enterprise 10,000 10,000

acres gross

T. Type of enterprise
Toitod TP Egtate

Estate

America are reasonably favourable. A tentially
large but untapped market exists in U.3.S.R. and
E. Europe. Competition in canned fruits is keen
and prices must be expected to fall slightly for
example to about $675 per ton fob by 1980.

Malaysian production could double again in
the next decade, with expansion of acreages in
Selangor and 'L‘:anggum and in West Johor round the
new cannery near Pontian. New crop strains capa-
ble of raising yields per acre to an average of
40-45 tons over a five year cycle may become avail-
able before the end of the decade.

At present a 5-year cycle yield of 30-35 tons
may reagonably be assumed. At this level pine-
apples grown under a labour intensive system on
upland soils show a very low financial rate of re-
turn and have a very low comparative advantage ra-
:.1-:%- Th:! '1%1 :: better as a sole crop 7 ﬂ;;gt

coast peats where frequent replanting is
necessary. In the longer term however the advant-
l?: ..I shift to mineral soils as labour costs
rise, because most machinery cannot be used on the
Malaysian peats. Because e required techniques
have not yet been tried in Malaysia, production
of the crop by more mechanised methods has been
considered among the Group 3 activities.

2.4.2 Coconuts (R2)

Coconuts and palm kernels produce similar
cooking t: some, but E.:knm. extent
millers in Malaysia substitute kernel oil
for the traditionmal coconut oil, It has been
estimated that the demand for thetwo oils in W.
Malaysia for cooking purposes and soap manufac-
:mmlsrounoummuu times to about

90,000 tons by 1990, (R2). Copra output in W.
Magan has been v static at around
150, tons for several years and it appears
m.lLthnt there will be increased use of palm

Demand for coconut for confectionery purposes

acres gross



will also grow at least in line with population
growth in W, Malaysia and South and Eagt Asia
generally. Thus, while some fall in price from
the present high level is expected as coconut
supplies from the Philippines increase and palm
kernel exports from Nigeria recover, the gene-
ral downward trend is expected to be much slower
than for palm oil.

TABLE 2.3

ected ces of Palm Kernels, Copra
Crude Coconut 0il ($/ton fob Singa-
pore
Palm kernels Copra Coconut oil
1975 370 450 750
1980 360 438 T30
1985 351 429 715

1990 343 420 700

A planting programme of 20-3%0,000 acres in the

project area using improved local tall strains could
4eld 20-30,000 tons of copra per annum at maturity.

gwever current strains of coconuts on inland soils
show a relatively low fimancial return and a low

rate of labour use. Better returns apd labour use
are obtained when coconuts are mixed with beef, co-

yellow females) may yield up to one and half tons
copra per acre, 50 ercent more than the existing
local seedlings. eir commercial introduction
however must be preceded by a period of development
and test and they are therefore considered among
the Group 3 activities.

2.4,3 Pepper (R8)

Pepper 18 a traditional crop in Johor State,
and is grown on about 2,000 acres. The crop has
ce in the research programme of the

ment of Agriculture, and it requires
only a well ordered communications channel to en- |
sure that the Johor agricultural extension ser-
vice can keep farmers aware of improved technology.

World production of pepper amounts to about
80,000 tones per year, The principal producers are
Indonesia, India, Malaysia, Ceylon and Brazil (in
Yhat order). Most of this production enters world
trade. Overall yields in Sarawak average 30 cwt
or more per acre while India's 250,000 acres of
crop average only 2 owt. There is obviously g:at
scope for increased output in that country. -
241 has increased output considerably in the past
20 years, World demand is increasing at about
two and half percent per year or 2-3%,000 tons.
T™his amounts to 1-1,500 acres at Malaysian yields
and there is therefore mno scope for a great in-

A pational figure of
400-500 acres migh
about 100-200 in Johor.
parked short-term fluctuations, but ¥
av around $120 per pikul for white and $90
for black (unground, fob Singapore).

The peak yield is assumed to reach two tons
per acre in the 9th year after phm:ing and to
remain at this level for five years. Un these as-
sumptions pepper gives acceptable financial re-
turns on the level price basis, but is very sen-
gitive to the valuation put on labour input. The
risk associated with price fluctuations makes 1t
relatively unattractive as a sole sourca of income.

2.4.4 Pige and Poultry (R3: R4)
The output of pig and poultry products has

been expanding at a rapid rate in recent years.
Both these commodities have relatively high in-
come elasticities of demand, for example, con-
gumers tend to increase their purchases of them
as their incomes rise. Thus consumption within
West Malaysia is ezﬁected to grow steadily over
the study period. atimated levels of consump-
tion for 1970 and expected levels in 1980 and
1990 are as folldws:=

Item Unit Estimated Total Consump-
tion
1970 1980 1990
Poultry meat Mil. 1bs. 135 231 398
eggs Million 1,146 1,883 3,130
Pork Mil. 1bs. 124 210 355

Requirements of pig and poultry products are
mainly locally produced, with occasional imports.
Provided feed supplies are adequate there is no
reason whﬂxoutput should not expand in line with
demand. pected price levels ex-farm are:-

Poultry meat 90 cents/kati liveweight, falling
to 75 cents in 1990

7.5 cents each falling to 6.2
cents in 1990

$1.00/iati liveweight falling to
90 cents in 1990.

eges

Pork

Bgg production at a yield of 200-220 eggs
per hen housed at point of lay can show & rea-
sonable profit. Poultry and pig meat production
can also show quite good commercial rates of re-
turn. All three activities are extremely pensi-~
tive to changes in feed cost and feed conversion
rates.

Phese activities have been evaluated as in-
dependent operations, but all are capable of sub-
division and combination with others. There will
generally be no common costs with any other acti-
vities, and @0 all costs, labour use and income
will be in addition to those required for the
other activities.

None of the activities is expected to have
a marked comparative advantage in the project
area and can be equally profitable if und ertaken
elsevhere. On the other hand, there is a place
for most of them to the utan‘E that demand gene-
rated in the project area can be met from pro-
duction within the area.

2.4.5 Fish (R5)

There is an unsatisfied demand for fresh=-
water fish, It is projected that if supplies
were available per caput consumption in
areas would rise to 2 ¥ou.ndu per annum, that is
about one-third of the otal fish intake. Urban
dwellers buy freshwater f£ish on special occasions.
The total 1990 req for freshwater fish in
places that could be served by the project area
is estimated at 5,000,000 pounds.

There are no large rivers and freshwater
lakes within the project area, and natural fresh-
waters are poor in nutrient salts and of low pro-
ductivity. They bhave a low potential for f -
ries exploitation. However there are numerous

treams on tly eloping sites,
f farming projects.
There are also valleys ble to localised and .
intermittent flooding which, with flood contro
measures, could be made suitable for fish pond
develo Car jected 1990 requirement
could met from acres of fish ponds.

The main constraint on the development of

fmmm-mumhidlcutot 5

truction., However elds per acre O
m-ba high, varying \rit‘i good management between



2800 and 3500 pounds per annum according to the
systenm adopted, and internal rates of return over
20 years tould be of the order of 25-30 percent.
Another constraint is the present Fonr supply of
fish fry. In the Second Malaysia Plan a fry mul-
tiplication station for Johor is proposed. By
the time thehProJect &r;ndia 3111:,7 dwelog:d

there could be an annual dema or some Tive
million fry, and to supply this quantity more than
one etation would be required.

Pish culture technology is dwaloptﬁyﬂry ,
rapidly in countries and it is gratifying
that valmbi-:ninowledgo and experience will con-
tinue to flow from the excellent fishery research
stations in Malaysia,

2.4.6 Fruits and Vegetables (R6)

Many fruits and vegetables are grown through-
out the country. Such vegetables as green beans,
okra and leafy greens like spinach and Chinese cab=-
bage are beat suited to the environment of the Pro-
Ject Area, Among fruit crops, rambutans durians
and teens are mative to, and wide culti-
vated throughout Malaysia and have seldom been
grown successfully elsewhere,.

The production of these fruits and vegetables

on‘a small scale for local consumption,
though there is some export of fresh produce to
8 pore, It seems likely that this pattern of

small scale production w continue to supply the
local demapd, and expansion of the market to at-
tract large scale commercial producers will re-
quire preservation of fresh or tinned uce to
permit their export. Since there are echnical
problems to be overcome in this field, crops for
canning are considered among Group 3 activities,

World ;roduotion of tea has risen at an ave-

rage rate about two percent per year over the

past fifteen years. At the same time the average
ice of tea 80ld at London auctions has fallen

m 126 to 104 pence per kilogramme. This has
resulted from the extremely slow growth in demand
from the major importing countries, especially
the U.K. trend appears likely to continue.
Discussions have taken ce under the auspices
of FAO on the possibility of establishing an in-
ternational tea agreement to regulate the tea
Since Malaysia is not a large exporter

trade,
such an ement would bab. clude her en-
try :Lnto.g: world market on £ m:l.o. ki

There are types of tea. Malaysian -
duction is of the ominantly Assam type and amt
half the output is exported, 8, which ex-
ceed exports in most years in quantity though not
in value, are principally of chea tea dust

from Indonesia or Ceylon, and of mmu tea,
Overall local demand is iikely to double in the -
next 20 years, and some 8cope therefore exists for
a limit;: ﬁincrlga:; in production. Given an in-
crease e @ acreage uired might increase
from the present 7,500 to 12:.330 acrea.

Most of the country's tea is grown in the
Cameron Highlands, Alt field practices need
to be modified for production at low altitudes,
this should not present any serious difficul
to an experienced tea er., On the
other hand there are no experienced tea workera

in Johor and it would seem bc‘::.or to concentrate
further development nearer ex ting produc
areas. (Table 2.4 Page 9) e

2.5 Group 3 Activities (Table 2,5)

1'5:0 activities in thise group are ones which
are (4) already well established in other parts of
Malaysia, for cxmp%;. cocoa ;

(b) now being tried
commercially in south Johor for example sugar cane,

tapioca; (c) the subject of research and experi-
ment, for example grassland and dairy cattle and
goats at the Central Animal Husbandry Research
Station near Kluang; annual grain and pulse crops,
groundnuts, sweet potatoes at the Federal Lxperi-
ment Station, Serdang: (d) grown in or near the
Project Area, for example coffee.

For all these activities some sort of tech-
nical constraint exists which must be removed by
further experiment or testing before large scale
development can proceed with reasonable certainty
of ultimte success. The nature and severity of

the constraints vary between enterprises and are
discussed below.

245.1 Cocoa

The climate of the Johor Tengah Region is
well suited to cocoa, possibly more suitable than
that of the more strictly monsoonal parts of West
Malaysia. e main doubts centre round the suit-
ability of the two main soil series, Rengam and
Harimu, for sustained production of high yields
(over 1000 1b, acres). Observed plantings in the
vieinity of the Region are not entirely convincing.

In ong Penggerang there are soils of pro-

ven suitabi 12; for cocoa? The rainfall (120-130
inches per annum) could, however, be excessive;

conditions are ideal for Phytopthora attack. This

has been identified in Johor, causing hlﬂc‘{

pad and stem canker and effective economic contro

measures will be difficult under such heavy and
frequent rainfall,

Before embar on commercial production, &
period of field trials is necessary, and recom-
mendations are made accordingly in section 2.9.

Cocoa prices have traditionally been subject
to wide year to year fluctuations, which result
from a combination of low price elasticity of
demand, and year to year tﬁctmtiona in supplies.
In the period 1953-1965 world production grew from
800 to 1500 thousand tons per year or a growth
rate of about 4.3 percent per year. Since 1965
{Nduction has fluctuated between 1.2 and 1.4 mil-

don tons, levelling off because of disease and
pest problems in the main West African growing
areas and reduced planting in the late 1950's
and early 1960's. Prices in 1970 were at an his-
level. World consumption (at con-
is expected to continue to rise to
»400,000 tons by 1985 or at about 3.5 per-
Per annum,

A mumber of countries have large planting or

rehabilitation grammes planned or under way.

Present high ces should stimulate them. Ase

:ﬁuo came to fruition a downward trend in
e

s 1c;°ort::coo. %l likely, at least Mtuii;dwgg;’
[} price nds (Malaysian cents per po 4
Singapore) are forecast to be in the following

Hd

1975 75 - 85 cents/pound
1980 65 - 80
1985 60 - T5
1990 60 - T5

It sia
i would not seem unreasonable for Mal

to uce 150-200,000 tons of cocoa by
199 or 5-7 peroent of world uction, This
would require some 300-400, acres.

2.5.2 Cattle (5vé; part 3; R10)

The most suitable crop for a large scale di-
veraification in the Proj.o‘%‘ Area is
grass. The rainfall anpd sunshine condition are
excellent for 1t; the soils are suitable and the
gop is appropriate for much of the terrain., It

one crop for which the conditions in south-



TABLE 2.4 Summary Evaluation of Group 2 Activities

Pineapples Pepper Coconuts Pork Poultry Fish
hand
Meat Eggs
1, Internal rate of return per B0 sow per unit
unit
a) Commercial 6% 17% 7% 16% 17
'bi Government fimancial 8% 18% 10% 16% 20§ Ig g?'ré
c) Social 25% 35% 14% 24% 30% 30%  30%
2, Net present value 15% $/acre §/acre $/unit $/unit ¢/unit $/acre
a) Commercial =470 +350 =600 42450 +1200 +2600
'bi Government financial =400 +444 =309 +5800 +3900 +5300 ggﬁg
c) Social +470 5790 - 55 +17600 +12600 +17100 3642
3, Capital cost $/acre $/acre $/acre $/unit $/unit $/unit $/acre
®) Undiscounted negative 408y 3869 1340 42500 15900 22757 4720
b) Year of first positive Year Year Year Year Year Year Year
cash flow 2 3 8 2 2 2 2
4, Employment
a) Acres per worker at
maturity 9.25 1 20 n.8. n.a. n.a. 7
b) Capital cost per $ § § $ $ $ §
worker 9,500 3,869 26,800 42,500 15,900 22,760 30,873
5. Comparative advantage APE e o At +++ 44 4t
rating cL
a, Scale of activity 1000 acres 1 acre 20 acres %0 sow unit 500%Bird 3000 7
evaluated . Eroiler layer acres
Unit unit
b. . Type of activity Betate Small- Small- Smallholder Small- Small- Small-
holder holder Specialist holder holder holder
Special Specia- Specia-
-ist list 1ist

east Johor are better than in other
gia, Here the environment is right
the location is right for the

arts of Malay-
or the crop and

marketing of products

from grassland, particularly milk, but also beef.

sia is free of nnnz
cattle diseases, For those

The work atthe Central Animal
Station (CAHRS) has shown that
pastures can be established

of the world's serious
hat oceur, notably tick
the control measures are understood.

also been shown that crossing Local Indian Dairy

cows with Friesian bulls can produce a patis
milking cow, with good tolerance
Steers and cull fe

ard of animal husbandry,
the most suitable stoc
national cattle industry.

The available information is
with confidence that there are
ficulties to the establishment
a sound cattle industry. Much
s to be obtained, for
pasture/legume mixtures;
maintenance
stocking rates;
stock management techniques. However o
known for activities to be gtarted on a

example

no insuperable
and development of
additional :Lnform;f
on types
theit establishment and
under different grasing intervals
the best type of animal to breed;

fac
of
mal

d

is

limited

tory
the
08
The

enough to asgert

if-

commercial scale, provided that they are carefully
monitored and backed at the same time by a strong,
commercially orientated, research and experiment
programme .

The West Malaysian
milk is expected to grow

demand for both beef and
rapidly as follows:=-

iten Unit g

1970 1980 1990
Beef Mil. 1bs. 40 63 102
Milk Mil, galls. 20 37 69

ten percent of beef aupﬂios
as live animals from Tha .
if domestic production is not
increaged. FPrices at the farm gate are assumed to
remain at 80 cents per kati liveweight throughout
the period, with variations depending on quality.

The milk consumption figures quoted refer to
fresh and powdered milk only. Total present dairy

uet consumption in Malaysia is estimated to be
equivalent to some 50 million lons of fresh milk.
More than half this is cons as condensed milk.
Given the problems of e milk production in
Malaysia it is not cons ered 1y t any of
the condensed milk market will be filled domea=
tic milk production in the study period.
milk will in the near future be a partial substi-
imported canned and powdered forms.
price level will depend very much on

At present about
are imported, ma
Importe will rise



th owth of local production, but the most likely
tr:ngr‘ia for a steady fall in iurica from $2.75 per
gallon at the farm to $1.80 in 1990, In addition
to the Malaysian mkg:;‘;ohor is ideally suited to

fresh milk to pore.
::ﬁﬂ:nrket is estimated to be about half that of
West Malaysia, that is, thirty-five million gallons
in 1990.

The main constraints on the rate and scale of
development of both the dairy and beef industries
are the virtual absence of management expertise at
all levels, and a shortage of suitable female
breeding stock. The expertise must be imported for
at leagt the first stage of development.

The national herd of LID females of breeding
age is estimated at 35,000 head. The Veterinary
Department has plans for establishing crossbreed-
ing multiplication units in Perak, Negri Sembilan
and Tre:gsum using LID stock, and has already
purchased over 1000 head for a similar programme
at CAHRS. However if the special opportunities
available to the Project Area through its proxi-
mity to the Singapore market are not to be lost,
additional development work will be specifically
required. It is considered realistic to assume
that 3500 LID breeding females can be purchased
over four years (over and above those bought by
the Veterinary Department) without unduly aff-
ecting the existing dairy industry (SV6, part 3).

A dairy cattle multiplication scheme, has
been proposed and evaluated based on crossbreed-
ing and subsequent grading up of a dairy herd
from the above 3500 foundation cows. The use of
the Friesian crossbred allows a considerable off-
take of beef as steers, cull cows and cull beefer.
Further some of the c-uilod female dairy stock ma

also be so0ld for mating with beef bulls to estabz
lish a national beef herd.

The caleulated profitability, of such a
multiplication unit is high, admittedly assuming
that many technical problems are overcome, Eva-
luation of both s and large commercial farms,
which might later (say in 10 years) be established
:itl;rmu;m ﬁi:;ttho: the unit, shows that

e 00 is ve od, Fina the
notivigormin profitable wa T; elds filli 40

percent below the assumed level of 510 gallons of
milk per cow per year.

The rate of srwth of the dairy indust
could be increased by the importation of pug bred
female Friesian calves as future breeding stock,
The standard of herd management uired would be
higher than for crossbred stock. ¢ as the fu-
ture price level of milk at any time will depend
on the level of production at that time, an in-

crease in the rate of development does not result

in a similar increase in the monetary return, It

is not advisable to make large orts of exotic
female stock in the ear sh;aﬂn the loha::
though a small unit is thought to be desirable in
order to compare the performance of exotic amd
crossbred cattle under conditions of controlled
high management.

The establishment and maintenance of a breed-
ing herd of tropical beef type cattle, and the
rearing and fattening of the offspring on a ran-
ching scale is much less attractive. The labour
utilization acre is very low and the rate of
return, at the assumed offtake of 450-500 pounds
liveweight per acre {m,
dairying. A modest (up to 6000
be justified to provide some good
and good crossbred breeding stock
culled dairy cows and local stock., In ral
however, alt the Project Area would be weil

suited ically for scale beef raising,
i:r-oul seem to make better sense to locate

scale projects in East Malaysia where popu-
lation pressure on land is not so great. The

The future size of

rear of calves tb weaning from crossbred dairy
'beofi:fttlo is fairly simple and could provide
useful additional income to smallholders particu-
larly in combination with coconuts. The weaned
calves should be sold to specialistes for ultimate
fattening in feed lots.

2.5.3 Goats (R9)

Another enterprise under trial at the CAHRS
is goat production by intensive methods.

Eno information has been obtained and
will cont to become available t6 justify a
gradual development of this activity among emall
farmers ~ either as a specialised undertaking or
on a mixed holding. It would be particularly
useful in existing areas of currently low yield-

ing coconute, where fodder grass could be esta-
blished.

Mutton is obtained from two sources in
Malaysia, goats and sheep. At present locally
produced t supplies about 30 percent of the
market, tg?reut ing imported as meat or live
sheep, Consumption in 1970 is estimated at nine
million pounds and is expected to rise to twenty
seven on pounds by 1990. Local mutton com=-
mands a premium price over the imported product,
but prices must come down if ite share of the
market is to increase. A price trend from pre-
sent wholesale levels of $1.35 per kati live-

weight down to $1.00 per kati by 1990 has been
assumed.,

Goats may suffer a disadvantage in the Pro-
Ject Area because of their susceptibility to re-
spiratory diseases caused by the high rainfall
conditions, This factor effectively restricts

uction to those systems in which goats are

used and their feed cut and carried. The fina-

neial return is low but the social return is
acceptable at an annual offtake of 1762 pounds
liveweight per acre of fodder.

2.5.4 Sl.lm

Attempts are being made in the private sec-
tor to establish sugar production in several
parts of the country including Johor. Schemes
proposed to date could extend to about 80,000
acres and meet vir all the country's pre-

sent consumption of about 200,000 tons per an-
num.,

It is not yet certain which part of the
country is best suited to cane production. The
north with its monsoonal climate and distinct
dry season can produce crope with a higher suc-
rose content than under the uniform rainfall
pattern of Johor. On the other hand irrigation

could well be required for maximum yield in the
north, but not in Johor.

Suiu-, although subject to fairly wide
fluctuatione in price, should continue to be
freely available on the world market at around
$250 per ton, It would therefore seem to be
unwise to extend sugar cane cultivation in the
Project Area, or elsewhere

until the present
:‘;.E"{E“" have been established for some years

relative performance and profitability

of cane growing in the north and south have been
determined beyond doubt.

2.5.5 Short-term Crops (R1)
3 Mlon:-nt of livestock production on the

suggested earlier would mean a rapid in-
crease in demand fo 0 timate
a r animal feeds. To es

dont ra l:eutm‘-'i.n:l. feeds have been brol;::
enience into two carboh~

ydrate-rich feeds and mumﬁ"?.ﬁ"}.’..a.. The

quantities which would be required are:-
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1970 est. 1980 1990

Thousand tons.
Carbohydrate feeds 372 769 1,490
Protein feeds 107 234 461

Car’ drate feed sources include rice bran,
maize, sorghum, tapioca and sweet potato. Protein
feeds include coconut oil meal, palm kernel meal,
soyabean meal, nut meal, fish and meat and
bone meal. The quantities in the above tables are
very agproxi.ate and the actual quantitles used
would depend upon the mixture of feeds used.

It is estimated that domestic rice bran pro=
duction will rise from 113,000 tons in 1970 to
275,000 tons in 1990.

Tapioca at present makes up about 20 percent
of animal feed, or about 70,000 tons of dry feed
(equivalent to about 250,000 tons of wet root).
Assuming this proportion is maintained the poten-
tial demand would be 250-300,000 tons of dried
roots (1,000,000 tons wet root) by 1990. Part of
this could be contributed by sweet potato. At
expected grain price levels, tapioca root prices
mist be around $1.70 per pikul at factory to be
competitive, Predictions of export markets vary
widely, but it may be possible to export a simi-
lar quantity as chips, pellets or starch products.

On the basis of the above predictions there
will still be a demand for nearly & million tons
of carbohydrate feeds to be made up by grains.
Maize and sorghum are both under trial in Malaysia
and are promising. Long-run prices are expected
%o be about $11.30 per pikul for maize and $10.40

r pikul for sorghums ex~farm to compete with
npor‘ted supplies.

Present supplies of protein feeds are mainly
from coconut oil meal, palm kernel meal, plus
gome imported oil cakes and fish meal.

Domestic supplies of copra are expected to
grow only slowly and become relatively less im-

t as an animal feed source. Palm kermel
production will expand rapidly and could, if all
crushed for oil in Malaysia yield up to 330,000
tons of oil cake by 1990. % the meal is re-
latively fibrous and cannot be used at all for
poultry or as the sole source of protein for pigs.
However these two sources could supply one~third
of total requirements by 1990.

Rlternative domestic oil geed production
could come from soyabeans or groundnuts. It is
expected that the import price for soyabeans will
remain at about $330 per ton. This 1:{11“ an ex-
farm price in Malaysia of $19 per p .

Groundnuts can be used for both oil production
and as a confectionery item. Malaysian roduction
at present is almost entirely used for the latter
purpose. Ex-farm prices vary widely but average
round $70 per pikul for shelled nuts. this
Ehl 0il and meal xroduetion is not economic. It

8 been estimated that for feed purposes the price
of .:lmdnutn vould have to be about $27.50 for
8 nuts.

The fitability of large scale mechanised
wuetion of short-term rotation crops could be

s but there are #rmidable obstacles to over-
come before they can be widely grown in the Pro-
gtot Area. They must in any event be restricted
o areas with an average slope of not more
8ix degrees, and preferably not more than four
gigtu. Even so problems of soil conservation

be substant and suitable field
have to be worked out to safeguard the soil and
at the pame time to permit sconomical mechanical
oultivation. A high degree of mechanisation will
be required for iood profitability, byt mechanised
harvesting, particularly

layouts will

esent many difficulties in the climate of the

oject Area, Much information will have to be
obtained about the performance of untried mac-
hinery and, even when the right machinery and
techniques are established, the continuous vag-
aries of the weather will increase the risk o
unsuccessful operations and harvedts. All these
prob]iems should receive the active attention of

Some information is available from experi-
ments at Serdang about the performance on a small
gocale of different varieties of gorghum, sweet
pototoes, soyabeans, cowpeas, groundnuts, and ca-
ssava. Cultural trials and fertiliser experimente
have been carried out. Further experiments at a
research station and commercial scale testing are
certainly warranted, with the emphasis on root
crops, for which the harvest risks are less.

Evaluations have indicated that cassava as
a monocrop can show satisfactory returns if yields
of fifteen tons per acre can be obtained beyond
the third to fourth year. That this is feasible
needs to be demonstrated. The commercial rate of
return on cassava is highest for a scheme relying
on casual labour and this type of enterprise could
provide useful and profitable emﬁcyment in the
early years of rubber and oil palm schemes.

».5.6 Hybrid Coconuts (R2)

This activity is included in grou 3 because
hybrids have not yet been produced in sia.

In West Malaysia dwarf palms bear earlier
and more than tall types, but are more demanding
in their environment requirements, and are
less suitable for planting on inland soils, How-
ever seed nuts from gelected tall mother
and planted on soil could be expected at
best and under good management, to start bearing
in the 5th-6th year from planting and to yield
a maximum 2,200 pounds copra per acre from 11th
year on. On this basis production is not com-
mercially attractive.

Recent work in the Ivory Coast haa resulted
in the production of h yioldh::ﬁ hybrids from
crosses between repeat in- lines of semi-
tall West African male pa and Malaysian dwarf
female F:Lu. The latest yleld of these crosases
in the Ivory Coast is %600 pound copra per acre
from year 8; the trees come into bearing a year
earlier than the tall types, and in year 5-6 are
bearing 1600 pounds copra per acre, In Cambodia
aome of these hybrids have been recently intro-
ducedandmroportodtobe doing as well as in
the Ivory Coast. If the brids combine the
yielding capacity of the sian dwarf palms
%ith the environmental tolerance of the tall types
they could be invaluable to Malaysian and would
make copra production an attractive commercial
proposition.

It is therefore recommended that high prio-

b ven MARDI to a comprehensive agro-
o, B, hyand to the establishment of 1imi-

i mme
23 mﬁ:cstion facilities. Detailed recom-
mendations are set out in section 2.9.

2.5.7 Coffee

Some liberica coffee is srmm in Johor and
is cessed locally. Both liberica and robusta
coffee are being tested at the crop testing sta-
+fon at Kong Kong. Robusta coffee was not growing
as umrmﬂ.m appeared to be

much more susce ible to boreras. The market
for liberica ooﬁn is vmrﬂntd and 1: is

a fur-
und
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2.5.8 Pruit and Vegetables for Processing (R6)

The Government Food Technology Institute at
Serdang is investigating problems of preservation.
However, even if these are solved the industry is
likely to expand only slowly unleass improved cul-
tivation tec ues are introduced to increase
the output of vegetables per worker.

Among fruits widely grown in Malayaia, the
rambutan offers possibilities for export in com-
petition with, e lychee, which is the most ime
portant of the exotic tropical fruits now impor-
ted into the U.K. The demand in this market,
however, is for a stoneless fruit, and attempt
to remove the stone before canning have so far
been unsuccessful. A stoneless variety is re-
ported to be cultivated in Penang.

Some work has been done to improve the
available varieties of rambutan and this must
be continued before development of the exm
market is seriously contemplated. Other ts,
which could be worth some research with a view
to canning are considered among group 4 activities.

The general impression gained from a brief
exanination of the canning industry is that canners
and growers suffer from a lack of up to date in-
formation., The Department of Agriculture, which

is responsible for research into both cultivation
and preservation problems, is in a position to take
the initiative to e communications. The
pineapple research station has been examining other
crops recently and might usefully expand its pro-
gramme further in this respect. The technical pub-
lications on pineapples from this station are im-
pressive both in quality and quantity; if similar
publications on other canning crops could be pro-
duced by this station and or the Department of

ture and disseminated to growers and canne
+f% Gapact oow1d 'ta considerable. i

2.5.9 Mechanised Pineapple Production (R7)

As noted iously (Section 2.4.1) the mech-
anisation of Empple production aprears to be
more profitab

e than exclusively hand methods, and
this could make production on mineral soils more
attractive than on uﬁ‘t soils. The exploitation
of this zotcntm 1 depend upon the successful
introducti

on of suitable spray and harvesti
machinery, Recommendations fo;mﬁ v

prognm of
triale by MARDI are given in section .9. Adequate
80il conservation measures would be essential, and
the crop should be restricted to areas with an
average slope of less than six degrees.

2.6 Grous 4 Activities

The crops in this require conside .
research effort before &?m“u mmund:ue
for development, and the main investigation deemed
to be necessary are given in seotion «9.

2.6.1 Bananas

The banana is widely grown on small<holdings
throughout West Malaysia. The total acreage of the
crop is estimated by the Ministry of Agriculture to
be about 40,000 acres, of which 6,000 are in Johor,
The existing and foreseeable domestic and Singapore
demands are, and can be expected to remain, ful-
filled without any expansion of acreage in the Pro-
ject Area. The varieties at present grown in Malay-
8ia are not suitable for export, and new cultivars
must either be found loca or imported. The cho-
sen cultivar would have to amenable to transport
without undue was + Recent work on the preser-
vation of bananas, particular by the process of
lyophilisation (or accelerated freeze dryihgrny
to some extent overcome the long standing hazards
associated with argg:ting fresh bananas. But the
;mmm uct of bananas for export is a

ong way off,

2.6.2 Ramie

Ramie fibre can be used in the textile in-
dustry especially for high-quality suitings.
Production of the crop has been tried in a num-
ber of countries, but has seldom reached any
scale mainly because of problems associated with
degumming the decorticated fibre. Malaysia im-
ports about 5,000 tons of cotton (worth about 7
million dollars) and, 2,000 tons cotton yard
worth some $15 million per year. It is possible
that part of this could be substituted by ramie.

2.6,3 Cinnamon

This crop can do well on poor, sandy soils
and in a damp, humid climate without a pronounced
dry season. i‘t could, therefore, be a possible
crop for the poor coastal soils of Tanjong Peng-
gerang.

Most of the production that enters world
trade comes from Ceylon, which in recent years has
been exporting some 3000 tonas. The Seychelles
exports about half this amount. The major impor-
ters of cinnamon are Mexico, West Germany, U.S5.A.
and Great Britain,

Various types of cinammon are recognised in
Ceylon and some are known to be inferior, but
1ittle or no work has been done on the improve-
ment of the crop. Present yields are of the or-
der of sixty pounds quills per acre for the first
cutting at 4-5 years old, rising to 150-200 pound

per acre in subsequent cuttings and declining
after tén years.

The crop is usually planted from seed but can
be vegetatively propagated. There would appear
to be scope for selection among the existing plant
po{uhtion and for subsequent vegetative propa-
gation of improved mta:ga.l. Some attention to
this crop by MARDI could well be justified, parti-
cularly if the recent political disturbances in
(i:ﬁ.:g have adversely affected production in that

2.6.4 Various Pruits

Many tropical fruits could be rewarding sub-
Jects for research. native mangosteen grows
throughout Malaysia and papaya is widespread.

The guava would undoubtedly flourish, he sour
the avocado pear, the yellow passion fruit
and the giant granadilla are kmown to grow well
in .coloﬁ:l conditions similar to those in the
Project « The commercial development of any
or all of these crops must be preceded by 2 Progra~
mme of field research (Section 2,9). Concurrently
with this work investigations on preservation,

either fresh or in cans, must proceed and market
research be intensified,

2,6.5 Various Nute

The areca palm, the fruit of which is one of
the min constituents of the betel quid, grows
throughout West Malaysia. Production seems to be

::tiralr small scale and seems likely to remain

Two dessert nut
of trial are the gf-ut""
;gn:hognmziu Fut . o

r native of the zon forests, the home
of rubber, ani the t tree
of the ol he latter is a large fores

8 and Brazil. Both should therefore
flourish in the south-east Johor environment.

The present world trade in Brazil nuts amounts

that might be worthy
Fut ( & )

to around 50,000 tons t all exported
to Burope and the U.3.k, Thess aute cra a11 ob-
Ll-lmd collection from wild trees. In the

state trees do not fruit until at least
and sometimes ag long as twenty years
could be an interesting and fruitful
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TABLE 2.5 Summary Evaluation of Group 3 Activities

Dairy Beef Goats Tapioca Cocoa Short Hybrid Mechanised
Term Coco=- Pineapples
Crops nuts

1) Internal rate of return
(percent)

a) Commercial 19 17 5 16 T 17 13 18
b) Government financial 19 21 6 19 9 20 15 20
¢) Social 24 18 20 26 21 23 20 26
2) Net present value at 15%
($/acre)
a) Commercial 646 27 -2000 60 -690 +H17 -189 190
b) Government financial 770 112 ~-1900 180 ~580 +271 - 60 270
c) Social 1700 181 890 510 +435 +473 +329 760
3) Capital coets per acre
(a) Undiscounted negative
s ;‘ash £low 2600 214 3560 870 164;0 8_9_9_ 1282 980
ear of first posi-
tive cash flow 4 I . 3 > 3 6 2
4) Employment
Ea; Acres per worker 10 %00 % 10 8 40 14 14
b 2:3‘1;:1 cost per 26000 64200 10700 8700 13100 35600 18000 13700
5) E:m’ﬂ"e advantage P . 4+ gt etk + S Sttt
6) 8 10000 3 1000 1000 1150 1000 1100
; .all&gidenterprise agzzg acres acres acres acres acres acres acres
7) Type of enterprise Multi- Estate Small- Estate Estate Bstate Estate Estate
evaluated plic.tionogg‘;aéDEg:gr%older

£ield of work for the plant breeder with this crop. has not been included in any development plan for
8imilarly with the Paradise nut, which are said to the project area.

be superior in flavour to the Brazil nut, Some
commercial planting of this crop has been done in 2.7.2 Manila Hemp
Trinidad from where further information and perhaps anila hemp ylelds a "hard" fibre used for
trial planting material might be obtained. twines, nets etc, The main fibres in this class
are sisal and henequen. The markets for these
2.6.6 Gambier fibres are fdl.hra comi(}or::;.‘g g:;::.re ggg o
This ide own in Johor, us-— changes in techniques 11 e , W =
ually in &::ggixgo:nsr;t; pageg The leaves con- duce the demand for agricul tural ;"iﬁﬂs ﬂi?u j
tain catechin and catechu-tannic acid. There has cause of the introduction gf lyntke 1:: su : ili
boon & zecent rovival of interset 1a 1ho FuL JiT tos, adnesive tapen, 800, *For ¢ o6 Sommodities is
g:mmi fgiausr; in ""f"“,};ﬂdtﬁz{’oﬁm uncertain, but a continued decline inhprioe:d and
erop wa g wlg- a‘l':e Research Institute pales is expected. There appears to be no ad=
s seen at the Rubber Hes vantage in attempting to enter this market.

riment Station, where it appeared to be grawbize:g
quite well. Further experiments in Johor could ».7.3 Cashew mut

Justified. The cashew 18 m‘.l: no;tly for iz.tl kernel,
«6. but the shell oil is alsoc of econom importance
2.6.7 Essential 0ils a: its derivatives, particularly cardol, are used

Patchaoll ( )y cnne. ERONC s in more and more industrial processes including
P:‘S"“ e “c’n&g b '“bj“’t-b:f ::.:; g:::mti:n the manufacture of plastics, resins, insulating
:}. erdang and in Kedah, might 't itronella varnishea and paints, corrosion-resistant coatings,
mioh?r environment, ”]'%%s:ﬂi%ﬁﬂ pigments, ﬁaoticmu and as an anti-fade agent

3 H gras i = 4in brake linings.

%Z' SRERERATY TRSLTET . b Spurred by these inoreasing industrial out-
: lets, international trade has grown enormously in
Cr c d recent years. The main lxggrtg ogit?dmﬁlic tg
3 a8
Besides the activities discussed in sections indiago inonl?ﬁ th:;zft l‘md reached nearly
2.3-2,6, some other ¥oui‘ble crops were also ex- = zg‘goo A L 7956 were over 31 1300 tons,
and rejected for varioit reasons. RS o 70'porcent of which was taken by the U.8.A.

2.7

important of these are discussed below with the
reas Tho native to tropical America the cashew
R FIE b TeaeEa c0: has baennﬁdely distributed throughout the trogicl
g tus i ney mtzaliced, it M SO % Bariv
coas -

'%1? 4 “;” ’ﬁ::ﬂ’;iﬁriin :;?gzjmiuu; m.ﬁ :nida range of climatic and ;:%1 eo:aﬁiou has

:nnllnlou; a:l::ms are possible. However, 88 led to several mntgig taking "1:‘ ”:g: But
the is expecting to achieve se1f-sufficiency developing & share of the expanding FRTEC N1

r although it grows in areas ¥

country
ice
11: ::.t“ ﬂwiﬁrﬁ'mﬁéﬁﬁ mﬁht, 4¢ varying between 20 inches and 150 inches, and at
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altitudes from sea (1evel to 4000 rut.hit has b:on
found in Tanzania (a major ucer, where consi-
derable research has 'bogn dgm. that conditions
for optimum performance and for production of high
quality nuts are more stringent.

Northwood and Kayumbo (1970) state:

"In Tanzania cahsew flourishes in areas hav-
ing an annual rainfall varying from 640-

1300 mm (26-52 inches). It grows best in the
warm, moist, coastal areas but most of the
quality nuts come from southern inland areas
in the 760-900 mm (30-36 inches) rainfall belt.
Here there is a pronounced dry season from
May to November during which the trees flo-
wer and mature their nuts. Opt-of-season
storms, which will damage the flowers, reduce
fruit setting or lower nut quality, are un-
common compared with the coastal areas."

These conditions are unlike those found in
south-east Johor. It is considered that the crop
might be suitable for well drained soils in the
northern parts of Malaysia, but that it should not
be introduced into the Project Area or into a re-

search programme designed for testing crops for
equator conditions.

2.7.4 Castor

World demand for castor seed and oil has in-
creased greatly in recent years and many countries,
have been encouraged to attempt uction, Some
triale have been carried out ia. It is
clear from this work, reported by Templeton (1969)
that the use of the local unimproved, perennial
cultivar could never be goﬁh‘bh and the suc-
cesaful introduction, es blishment, and testing
of an improved cultivar from U.S.A,, India, Bra-
zil or Dlhouia is an essential uisite to

development of this crop. This work
is more appropriate to a research programme in the
north of West Malaysia as the cro , being a seed,
requires dry conditions for harvesting,

2.8 Summary of Prospective Activities

The forego examination of potential i=
cultural activities for the Project Area aup;g
8iges that there are at present many physical

cal and mrket limitations on choice. The

ﬁ;m conclusions and recommendations can be
et

(a) In the firet 6-10 years of development
large scale commercial enterprise will

have to be limited to oil palms and
rubber,

During the immature period of these
crops supplementary crops of tapioca
are a poasibility, providing advan-
tages of increased production and em-
ployment.

Small livestock and fresh-water fish
production can also be developed with-

out delay on a modest scale to supnlement
mMC

(v)

(e)

(d) Coconute interplanted with pineapples

Oor grass be introduced at arly
stage on :".'-n scale, ek
Cattle - rimarily
but also gor beef
oapects for la

(e) for dairy purposes
~ - oﬂ;:rl. cﬁtuoné ;

8 veraifi-
cation, An early start should be made
and the present constraints of lack of

breed stock and management expertise
Mﬂ surmounted as soon ag ;.oniblo.

The prospects of hybrid coconuts warrant
high priority for the necessary prelimi-
:J’ ing programme and associated

(£)

2.9 Research
It is abundantly clear from the examination
of the potential activities that much research

and field scale experimental work will be re-
quired before new ;’:tivitiu can confidently be
developed on a large scale into commorcmlrenter-
prises. It therefore satisfactory that MARDI 1s
P to establish a central research station
in Johor Te , and that detailed soil surveys
are being ertaken to check the suitability of
a site east of the main railway line between Ren-
gam and Kluang. The importance of getting this
station functional very quickly cannot be over
emphasised if the diversification potential of
the Project Area is to be fully developed at thg
earliest possible time. The main subjects which,
it is considered, should receive early emimt;‘m
by MARDI in the context of the development ?1’ the
Project Area, in particular, and more generally,
of the equatorial part of West Malaysia are sum-
marised below.

2.9.1 Cattle

Very close liaison muat be maintained betw-
een thergesearoh Station and the management of
the cattle multiplication unit which it is pro-
posed should be set up a few miles to the north.
Humerous problems of practical importance can bat
expected to emerge from the operation of the uni
in connection with the maintenance of pastures ?
and fodders; with the breeding and management 0
the cattle; with im:u:-rola.'cj.r.m;-l.}é;:uaif:}r1 B;i::::lm

with da iene; W a
m; As tm,iry'mhy‘g” a considerable offtake
of beef from the unit as well as milk and breed-
ing stock, nutritional and stock management in- 2
veatigations must cover beef as well as milk pro
duction problems.

The Research Station must be adequately
staffed with scientists in the following disci-
Plines. Pasture and fodder crop agronomy;
plant breeding; animal genetics; an nut-
rition; animal husbandry; agricultural engi-
neering and dairy tachngogy. The services of
the existing veterimary research organisation can,

m& used for investigating animal

2.9.2 Cocoa

The most t immediate requirements

are to axcertain (a) the suitability of the Tan-
Jong Ptﬂ?ﬂu climate for the crop and (b) the
ability of the deep Re: and Harimau soil series
to produce oﬂtatlc ygelh. Kanapathy and
Thamboo (1969) concluded that

derived from basalt S
from andesite, and the langkawi series, derive
from o might make better cocoa soils than

limestone, -
the and Jerangau series, which are derive
from granite and granodiorite.

The seedling cocoa seen in and around
the Project Area is of very ni:odi:fnatic make-up .
Whatever the parentage of the original hybrid
material, it is clear that subsequent plantings
have been made with seed, resulting from uncon-

bt:g‘l.':ed open pollination of the original F, hy-

the Kuantan series,
; the Segamat series derived

Another problem is a die-back, the cause of
which has not yet been idenfitied with eertainty,
but which is now thought to be a physiological
condition result from an adverse combination
of nutritional, water and shade factors.

It 1s recommeded that MARDI establish three
ilot plantations one on Re soil and one on
u‘hli‘“ 1i«u. in Johor Tengah and a third on suit-
80

in t Peng~
mmﬂmmofhnj o:ngor

- be la nough to a
seed o be planted of tn.'g.i available hybrids
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from Sabah, say 200 acres for each plantation.
These three estates should be run on enlightened
commercial lines to enable valid comparison to
be made with results from Bast and other parte
of West Malaysia. Fertiliser application and
weed, pest and disease control methods should be
worked out. EBarly attention should be given to
gﬂcoting techniques of vegetative propagation

permit rapid multiplication of those trees
found to be the most productive. Breeding work,
can be deferred, provide that material from
Sabah can always be made avallable.

2.9.3 Hybrid coconuts

Promising hybrid nuts should be obtained
from the Ivory Coast and trial. plantings made on
the Rengam and Harimau soil series and on the in-
land alluvia, At the same time, in anticipation
of a performance, a modest expenditure on
establish gmall units of breeding material
should be risked., Suitable female dwarf palms
are available in West Malaysia, but exigting

ian Talls are a heterozygons population,
table for breeding until after many years
of selection. A small quantity of nuts from
in-bred lines of West African Tall palms
should be planted in an isolated nursery a8 soon
ag possible, If isolated areas of Malaysian
yellow dwarf palms can be located growing on the
appropriate inland soil series, the hybridisation
e could be expedited by the immediate
tion from the Ivory Coast of pollen of
West African Tall palms.

After the establishment of the above trials
and nurseries, consideration may be given to
geeking a Malaysian source of semi-tall male palms
and breeding a suitable local male parent. The
most likely source of repeatedly in-bred material
would be an off-shore island, for example Natuna,
vhere the original seed probably came from & few

2.9.4 Short-term Crops

Variety and time of planting trials should be
established to find out which of the short-term
crops are most suited to the environment and the
¢ calendar, Fertiliser ex riment and pest
control trials must be carried out. Trials with
machinery for cultivation and harvesting are re-
quired and field layouts guit able for this mac=
hinery and for soil conservation must be deter-
mined, The specific needs of tapioca as a mono-
crop need special attention.

2,9,5 Fruit, Vegetables and nuts

{ rambutans
Testing of :ngrovod varieties gthor reattn

and guavas should be be early.

Nﬂg_ tting under obnsur?ation {nclude sOUrsop,
granad and yellow passion fruit, avocado
pears and mangosteens., Two nuts worthy of in-
clusion in any observation trials are the Brazil
nut and the Paradise nut. Introductions that
succeed in observation trials ghould be pubjected
foa of variety and cultural trials
befors being recommended for commercial develop-
ment.

The possibilities of mechanised pineapple
W\wuog on soils Bhotld receive early
attention. A pr of trials with_ tractor
drawn sprayers for the application of liquid
fertiligers,growth regulators, herbicides in-
secticides and icides should be laid %m.
Ways of partially (at least) mechanising the
barvesting require investigatiom. s

A gearch among exist local banana ¢ vars
must be mtiiut.dn‘to find a suitable for pro-
fitable production. These oultivars will
then have be vigorously tested for some yea

to establish their acceptability to both producer
and consumerT.

There are possibilities for establishing a
emall market for fresh vegetables and fruite to
the tourist industry in Tanjong Penggerang and
the Singapore market is certain tb expand. Pre-
sent output of vegetables per worker is low and
research is necegsary to introduce improved cul=-
tivation techniques. Crops most likely to be su-
itable are green beans, okra and leafy vegetables.

2.9,6 Miscellaneous Crops

Other crops worthy of trial ohservations are
ramie, cinnamon, gambier and some essential oils.
If they prove promising, comprehensive improve-
ment work, varietal testing and agronomic experi-
ments will be required before they are introduced
commercially, For ramie the research progrm
ghould include tests of the crops compatibility
with rubber, and investigations of the fibre ex-
traction problems.

-15 -



CHAPTER 3
THE AGRICULTURAL PLAN

3.1 c Patt - 011 gal:;ut;nd r:bbar m umm?d to occu
+ percent o e net crop area (Table 3.1.?’
:l.onﬁsn;:a:}fe:: ::w‘haggcﬁgug{aigﬁv;gg:oﬁmt The evaluation of these two crops (R11 and 12
indicated in Tablei.iand Atlas Map 23. More than iniicate that, using the input and output assum-
90 percent of the land is suitable for the pro- ptions made, the likely rarges of proftabid sty
Bdstion of ss, cocomuts, fruit and tea, and of the two crops overlap to & large extent. 0il
nearly one-third for tapioca and other short-term phise i“ perhaps slightly more pro fitahle; hows
crope. Analyses of the market and technical con= ever the potential for increase in yield and pro=
Sttt o ing the introduc tion of new ductivity in the forseeable future looks greater
activities, and evaluation of their likely pro- for rubber, and the present appar ent advantage of
o0il palms in this respect could well become smal-

fitability have been made., From these analyses it
is clear that the most attractive new activities ler over time or disappear altogether.

are (a) the development of the cattle industry, Under existing Malaysian practice in the
particularly for milk, but producing substantial immature periods of the two crops more workers
uantities of meat as well: (b) tapioca production; are employed on a given area of o0il palms than
¢) hybrid coconut production; (d) fruit and veg-  on rubber. This position is reversed after the
etables, based on an expanded canning industry; crops reach maturity. The capital cost per job
(o) fish culture; (£) production of short-term oreated is less for rubber than for oil palms.
grain and starchy root crops. The market and A more flexible use of labour is also possible
fechnical constraints outlined in Chapter 2 will in rubber, since different tapping systems can
determine the rate of their introduction on a be adopted to change the unit labour requirements.
commercial scale and the ultimate extent of any one The advent of the newest yield stimulant, ethrel,
of them, enhances thes: polzgibilitiea of markaogly incrﬁ-
ging returns %o our. Further, product qua t
The virtual absence of an independent middle need not be adversely affected by these changes o

income group farmer, with both the means and the
in tapping eystems, whereas in oil palms alter-
knowledge to initiate new activities, the 1limiting o e g g bame, e labour input can easily

m: t:t":'n:gﬂigﬁ 334223 ua;doih?gaﬁ:ro;h:a- result in appreciable deterioration of fruit

sumed marketing faoilitie;a all act as further con- quality.

straints on developing new enterprises. Because the Egasent f%m:c:.ai gvantg of
Thus the extent to which the full potential oo N ‘::{,1°;°m§r: R ece ibl i

for diversification of agriculture will be achie- early years and produce a return earlier than

ved in the next two decades will depend upon rubber, more empahsis should be placed on oil

1ms than rubber in the early years. The em-
(a) the early establishment of the necessary ?ﬁma 8 e shift later when rubber could become

regearch and experimental programme a:
igations. relatively more important because of its greater
upon the outcome of these investiga Tela iy for changes A i Tsetion 12,
(b) market prospects evaluated at the time L ons possible, labour co8ts ﬁar A
that knowledge is gufficient to permit over time. The best Satio of bil palms to rubber
efficient production. on a natiomlth scale bn:;{ 11; 'glt::e% 63; 13 %i}d &
e t of land allocation 50:50, and this is eved to O ™
S ;}ollg.ii?g:og‘;:imgd to :ncourage farmers at which FLDA is aiming in its national develop=
to diversify f:eir activities. ment programme.
d of an advisory service to Johor, with its equatorial climate, is be=
& ::zegguvkni:ﬁ:dge and of mgitutioml tter suited to oil palms than more northernly -
credit to give the means to farmers States, which may be subject to more prolonged
willing to initiate new activities. a.r{ periods during the south-west monsoon.
£ Johor's proximity to port facilities may also
(e) the identification and/or srestion o give it a comparative advantage over other States
markets. for oil palms., In ﬂ:a Pﬁoject Ai;a. thotsfore,
rall cropping pattern and t is considered that, where env onmen con-
hu.*g%g;}!:::::g{h;.g::m. Itp gtressed that és.tiom are suitable for both crops, preference
this cropping pattern is used for evaluation pur= should be given to oil palms. Where, however,
poses and it is not considered necessary ov even land is rated as suitable for rubber but only
e et e Rl SRRULIUNG, G o i s o
[ 8 )
o Bt relRtive B Yo rubber, and, except where such marginal la

and products will necessitate constant review of T e otherwise suitable

the situation through time. The present cropping ocours as Very smi
gump il ms blocks, it has been agoumed for eva-
m:mﬁ };'ﬁeveloped ia the 1ight of o8 s gmt on purpoau'thnt rubber will be grown.
; Using the above oriterias the final cropping

net cro area
has 13::.:::::’3. iﬁ‘%ﬁ 33!'3:1:06 by 133";& to cattle, pattern used for q:al:;a:ﬁg the u:;:.%pn:““
tapioca, and other new activities., However diver- cgnta%g:r 58 Rra;:n o tpalﬂto 3 %gh‘t
sification is not comstrained by & shortage :ﬁ ' ?;h cr:ahtli-n “r“-upoorrtanoﬂ nmnbom e e
mtambu %and orh‘nymm:::;‘}lﬂﬂtors, "g war- outlined above, are ba:;: og {d“::'::d:” .ﬁ:,mp_
rant a mr: ::pzd’e:pa:aio?of any of the new acti- tioms :iogt::::api:o;' r"{ e S ese
vities, they can be substituted for rubber and/or ::d g chama g promrnhtoiy.
ol ey hout difficulty. After 1980 VT . . The plassin mas:m““ m twdcly opriately.
et G s e Ao g €0 oretore 7% this flexibility as most of the ares el
available for’aﬁ?mt‘i‘zz uses. Further, after . to oil palms is equally ® i
&;ntr 2000 the u§1:f ﬂ;ﬂ.zigél's%md rub-

will become due for replan land
use on these areas could be changed 1if desired.
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TABLE 3.1 Qverall Cropping Pattern (Net Crop Acres)

Year 0il Palm Rubber Beef Dairy Tapioca Others Research Total

1971/2 6,900 - - - - - - 6,900

1972 7,800 13,400 1,300 850 o - 850 24,200

1973 14,600 5,000 1,300 450 350 350 450 22,500

1974 13,550 5,400 1,300 450 1,950 1,650 450 24,750

1975 16,950 3,850 900 450 1,800 - 450 24,400

1976 23,200 4,250 1,650 850 - 2,200 450 32,600

1977 12,200 5,650 1,650 450 1,000 - 450 21,400

1978 11,100 1,250 1,650 450 2,750 1,500 450 19,150

1979 6,600 3,100 1,650 450 2,450 1,000 450 15,700

1980 14,300 3,400 - 400 950 - - 19,050

1981 - 2,000 - 700 350 700 - 3,750

1982 4,400 - - 1,200 - 300 - 5,900

1983 4,400 - - 700 - - - 5,100

1984 2,300 4,000 o - - - - 5.500

1985 2,800 1,600 - - - - - 4,400

1986 3,500 - - 2,400 1,000 1,000 - 7,900

1987 - 5,800 - - - - - 5,800

TOTAL 144,600 58,700 11,400 9,800 12,600 8,700 4,000 249,800

Percent 58 23 5 4 5 3 2 100

TABIE 3.2 Cropping Patterns - Net € A

TANJONG PENGGERANG JOHOR TENGAH Grand
Year 0il Palm Rubber Beef Tapioca Others Total 041 Palm Rubber Beef Dairy Tapioea Others Research Total Totl}_
1971 6,900 - - - - 6,900 - - - - - i - - 6900
1972 2,200 10,000 - - = 12,200 5,600 3,400 1300 850 - - 850 12,000 24200
1973 11,000 1,250 - 350 350 12,950 3,600 3,750 1300 450 . 5 450 9,550 22500
1974 8,000 4,350 - - 1,500 13,850 5,550 1,050 1300 450 1,950 150 450 10,900 24750
1975 11,200 2,550 - - = 13,750 5,750 1,300 900 450 1,800 - 450 10,650 24400
1976 6,400 4,250 1650 - 2,250 14,500 16,800 - - ' 850 - = 450 18,100 32600
1977 1,800 3,550 1650 - = 7,000 10,400 2,100 - 450 1,000 - 450 14,400 21400
1978 5,300 1,250 1650 = 1,500 9,700 5,800 - = 450 2,750 - 450 9,450 19150
1979 5,300 1,800 1650 - 1,000 9,750 1,500 1,300 450 2,450 - 450 5,950 15700
1980 - 1,100 = - = 1,100 14,300 2,300 - 400 950 - - 17,950 19050
1981 - NAG  Ebe B3 K - 2,000 - 700 3% 20 - 3,75 3750
1982 - - -y B - = 4,400 - = 1,200 - 30 - 5,900 5900
1983 - - - - - - 4,400 - - 700 - o - 5,100 5100
1984, = & - o - . 2,300 4,000 - - & 4 - 6,300 6300
1985 - - - - - - 4,800 y.6QE. ST i o - 4,400 4400
::: : : -y - - 3,500 - = 2,400 1,000 1,000 - 7,900 7900
31 ) & o 5,800 - - - ~ - 5,800 599._;

TOTAL 58,100 30,100 6600 350 6,550 101700

86,500 28,600 4800 9,800 12,250 2,150

4,000 148100 249800

W



3.2 Implementation

Klthough technical constraints will inevit-
ably limit the extent of diversification in the
next two decades, something can be done immedia-
tely to create more diverse empl nt opportu-
nities in the rural sector by implementing the
plan through a variety of production agencies,
which may be private individuals, private com=—
panies or public organisations. Further, if
land were to be alienated to such agencies in
hold sizes designed to accord with their
available or obtainable labour and financial
resources, their technical knowledge and their
gnctical experience, a morecongenial climate
or diversification would be created, a climate
which would foster the growth of a middle in-
come farming group. In the following sections
recommendations are made on production agencies
and on reforms of the existing system of land
taxation and of the regulations erning land
use. These recommendations are designed to
promote the initiation and development of new,
:ﬂnrenth attractive activities in the Project

a.

3.2.1 Production Agencies

FLDA is to be the largest agency for land
development in the Project Area and is likely
to be allowed to carry out its programme along
its own well established lines in order to gua-
rantee as far as possible that ite overall,
ambitious Second E.‘Lmian Plan land development
target will be achieved, FLDA has a proven re-
cord of successful land development and its con-
tinuance in the Project Area should be the best
assurance of large scale creation of new employ-
ment in agriculture. This nxlment. however,
is 1imited in its scope and diversity, concen-
trating, as FLDA must, on oil palms and rubber
and in holding sizes des to give a target
income which by the time it is achieved may not
be greatly in excess of subsistence requirements.
Although FLDA is a far from inflexible agency,
and has expressed its willingmess to diversify
its activities when the opportunities are clearly
shown, and to ca out if required, a pilot
project as a variation of its normal type of
settlement, it cannot be expected to jeopardise
the achievement of its development target by
making major experimental changes to an orga-
nisation that has been proved capable of fast
and effective employment.

It is therefore important, the mare 80
because of the large share of the land allocated
to PLDA, that the remainder of the Project Area
should be allocated in such a way as to provide
the maximum opportunities for diversification
of activity and employment, both directly in
agriculture and in the ancillary services ari-
8 from 1t. The relative merite o;lgxﬂalic
sector settlement agencies (such as )y pub-
lic estates, private companies, cooperatives and
mg:{am holdings in reducing uo:o:inz dis-

o8 0, growth
are mumt%mdn-;nimth-

are spummarised Y
o mb{u?dﬂe4mﬂiﬂ

cussed in detail in
Project working ;npar“f 13). There may well be

a place for all of these types of organisation
somewhere in the Project Area.

The desirability of hav. a number of
different production agencies the Project
Area points the need for a Development Autho-
rity to be responsible for the overall imple-
mentation of the Master Plan., Its function
would be to

a) formulate policy;

!b} :::Iht. mmﬂ{:t. uti:n:ﬂ con=
us

. tl.nu:o:crnﬂrd mmﬂ:?" implementation;

(d) ensure execution through the various
operating agencies and to execute by
outside contract or directly where these
agencies cannot meet uirements on
time or where no agency exists to per-
form required functions.

Tables 3.4, 3.5 and 3.6 show the net
acres allocated to FLDA "and ot‘tjur prodmtio?:  dt
agencies in the Project Area, and in Tanjong

Pe rang and Johor T Regions respectively.

v all development in Tanjong Penggerang

%’n the Second Malaysian Plan will be carried out

Other possible production agencies include
the State lande Office, which controls schemes un-
der the Group Settlement Act; <the land Rehabili-
tation Consolidation and Authority (FELCRA); the
State Economic Development Corporation (SEDC);
Majlis Amanah Ra'ayat (MARA); and large and small
private investors.

The factors that have been taken into account
in recommending those parts of the Project Area
should to be allocated to FLDA and those to other
agencies are described in section 3.4.

3,2.2 Reforms of Land Taxation System and land
Use Regulations

It is acknowledged that reforms of the lbov;o
nature cannot be made at short notice or in iso-

lated areas; nevertheless it should be recogni-
ged that oconsiderable zrooodunl de occur at
it agricul change.

esent and these inhi
R:U new system should aim to:-

a) be simple to operate

b) yield a reasonable revenue

c ic easy to collect

d) be as equitable as possible

e) aid maintenance of land resource
£) stimulate enterprise flexibility.

It is recommended that land be claseified
into four broad gaups as in the land use poten—
tial maps, that

1) Annual and Semi-perennial
2) Annual, nn}:{oﬂnnnl and perennial
%) Semi-perenn and perenn
4) Perennial only.

It is suggested that the following procedure
be adopted in the Project Area:-

that when original applications is made for

2o land, the premium charged should varied with

the broad classification above, Thus

(2? areas gene have the widest pog::!-l
and are most valuable. The following rates
might be used, to include survey feo:~

Group (2) $80
oo i) 1
P
$20 - ibly subject to
Group (1 H::d . k|

clagsification been establi-
Once this m:.go =. s

ping
nsibility to maintain his land in
:::::n::. ﬁth the g per conservation criteria,
which should be uhmlhod by legislation.
tural advis service should have the duty
reporting malpractice to the lands Depariment,
which would have power under the law to prosecute
offenders.
Since premia have been varied &ccord to
o use s 1t 18 suggested that, for s

of ration, an uniform annual tax rate
:?:ppu:r thereafter on the basis of holding

- 18 -



TABLE 3.4 Wmm

JOHOR TENGAH AND TANJONG PENGGERANG

Fet Crop Acres Per Year
Year Acres Percent
FLDA Other Total FLDA  Other

1971/2 6,900 - 6,900 100 -
1972 17,000 7,200 24,200 70 30
1973 15,500 7,000 22,500 69 31
1974 13,600 11,150 24,750 55 45
1975 15,200 9,200 24,400 62 38
1976 - 15,900 16,700 32,600 49 51
1977 10.400 11,000 21,400 49 51
1978 11,700 7,450 19,150 61 39
1979 6,300 9,400 15, 700 40 60
1980 11,100 7,950 19,050 58 42
1981 - 3,750 3,750 - 100
1982 - 5,900 5,900 - 100
1983 - 5,100 5,100 - 100
1984 - 6,300 6,300 - 100
1985 - 4,400 4,400 - 100
1986 - 7,900 7,900 - 100
1987 - 5,800 5,800 - 100
TOTAL 123,600 126,200 249,800 49 51
Sub-Totals

1971/75 68,200 34,550 102,750 66 34
1976/80 55,400 52,500 107,900 51 49
1981/85 - 25,450 25,450 - 100
1986/90 - 13,700 13,700 - 100
TABLE 3.5 - i

c
TANJONG PENGGERANG
Net Crop Acres Per Year
Acres Percent

Toar FIDA  Others  Total FIDA Others
1971/2 6,900 - 6,900 100 -
1972 11,400 800 12,200 93 7
1973 11,900 1,050 12,950 91 9
1974 9,800 4,050 13,850 T0 30
1975 11,200 2,550 13,750 81 19
1976 5,300 9,200 14,500 36 64
1977 - 7,000 7,000 - 100
1978 5,900 3,800 9,700 60 40
1979 6,300 3,450 9,750 64 46
1980 - 1,100 1,100 - 100
TOTAL 68,700 33,000 101,700 67 33
1971-T5 51,200 8,450 59,650 85 15
1976-81 17,500 24,550 42,050 41 59

mB-Gmmm_hﬁw-_&mm

JOHOR TENGAH
Het Crop Acres Per Year

Year Acres Percent

FLDA Other Total FLDA Other
1971/2 - - s - fe
1972 5,600 6,400 12,000 46 54
1973 3,600 5,950 9,550 37 63
1974 3,800 7,100 10,900 34 56
1975 4,000 6,650 10,650 37 63
1976 10,600 7,500 18,100 58 42
1977 10,400 4,000 14,400 72 28
1978 5,800 3,650 9,450 61 39
1979 - 5,950 5,950 - 100
1980 11,100 6,850 17,950 61 39
1981 - 3,750 3,750 - 100
1982 - 5,900 5,900 - 100
1983 - 5,100 5,100 - 100
1984 - 6,300 6,300 - 100
1985 - 4,40 4,400 - 100
1986 - 7,900 7’900 - 100
1987 - 5,800 5,800 - 100
TOML 54,900 93,200 148,100 37 64
Sub-Totals
1971/75 17,000 26,100 43,100 40 60
1976/80 37,900 27,950 65,850 58 42
1981/85 - 25,450 25,450 - 100
1986/90 - 13,700 13,700 - 100

size, for example, as follows: =

UE to S5acres - §$ 6 per acre
to 100 acres - § 8 per acre
100 to 500 acres - $§10 per acre
Over 500 acres - $12 per acre

Such a eystem would be
xible in operation than that
and would yield a dightly hi
overall,

Alienations of the

simpler and more fle-
in use at present
gher level of tax

type suggest, which would
oon}::.: the lmt‘pouihla number of reu:r:l.oti-olil:‘
on use, would appeal to the more ente 8
members of all ethnic groups, as they wou.!inszl?
the pmnot of high re 8 and an attractive

way of life in return for hard work and initia-
tive. In combination with suitable training faci-
lities the availabili of land on these terms
could help to reduce the oyment among
youths with some ucational attainments

$o whom the standard of living 1ikely to be derived
from an FLDA type of holding unlﬂoh to appeal.

3.3



choice of location of develo
the initial years. - i

The combined effect of all these factors
makes it obligatory to develop as much of Tanjong
Penggerang as possible in the SMP period. For-
tunately the decision has already been taken to
;:va pﬁ:ritzngo a spinal highway through the

ninsular, this will open up & lar por-
tion of the region. . ¥ o

Table 3.7 shows the amual and cumulative
rates of land development targets proposed for
the Project Area. Figures 3.1 and 3.2 show the
area available for agriculture, the development
units and their phasing through the Second, Third,
Fourth and Fifth Malayeian Plah Periods.

TABLE 3.7 Rate of Land Developmenk

Net Crop Acres

Net Crop Net Crop Per- Net Crop Per-
Year Acres Acres cent Acres cent

Per Annum Cumulative Per 5

Years

1971/2 6,900 6,900 )
1972 24,200 31,100 12
1973 22,500 53,600 21
1974 24,750 78,350 1
1975 24,400 102,750 41 102,750 41
1976 32,600 135,350 54
1977 21,400 156,750 63
1978 19,150 175,900 70
1979 15,700 191,600 77
1980 19,050 210,650 84 107,900 43
1981 3,750 214,400 86
1982 5,900 220,300 88
1983 5,100 225,400 90
1984 6,300 2%1,700 93
1985 4,400 236,100 95 25,450 10
1986 7,900 244,000 98
1987 5,800 249,800 100 13,700 6
3.4 =

The Project Area has, for gurpo-n of deve-
lopment, been divided into deve opment units (Maps
in foder). These units have been located, their

es defined and ing pattern det
after detaile oa erser soL e e Tion of the re

after ¢ -
:l. tions m settlements.
A constraints, caused in early years
ainly o!‘ roads, and later Hlo by the
ogramme and by mineral prospecting, have

also been taken into account. The cropping pat-
tern for every unit is given in Append A,

In order to facilitate the layout and deve-
lopment of equitable smallholder settlements, areas
have been identified for SMA development which
appear, on the basis of the availa spurvey and
mapping level of detail, suitable for sub-division
into relatively uniform small lots. Broadly
speaking these are the areas with large gub-units
of uniform terrain, soils and crop group potential.

Unite with favourable sub-divisien charac-—

teristics and which are large enough to produce &
natural catchment area for a village (4000-T000

acres), are considered to be eminently suitable
for settlement by & large organisation. In the
Second Malaysian Plan Period the decision to
make FLDA responsible for dnoloz:.ng 75,000 acres
means, in effect, that these uni will be the
most suitable for FLDA, amnd they have been B0
shown on the maps. Where possible two or more
of such units haye been grouped together to im-
prove the ec cs and logistics of phasing
and procesaing.
Several areas have been indicated (as suit-

able) for non-FLDA smallholder develo .
These are princi emall areas, often dissec-
ted bzuexisﬂns 8 alienations or by steep
land but with relatively EM access from re-
ﬁom likely to generate emand for such land.

ese are considered best developed along the
lines of unsubsidised G.8.A. schemes, or by small
individual alienations. .

In FLDA and other unite suitable for uniform
gub-division, the villages have ge been
ed in the centre of the scheme. The remain-
units, which are unsuitable for sub-division
into uniform small lots, could be developed by
one operator or could be divided among many in

than an FLDA type settlement, and in such unite
are sited as far as ?notiubh to allow

residents access to as many o these opportunities

as possible. Again, insofar as cticable, land

guitable for other agencies has been gited in

rumty to FLDA units in order to brimg this

.ﬂﬁ'“’ of opportunity to the families of FLDA

era.

Because of the suitability of the non-uni-
formly divisible units to several types of deve-
lopment organisation, no specific recommendations
are made as to appropriate agencles or as to the
pize of sub-units.

For development in the Third Malaysian Plan
xorioé, uni te 'gi-ch (a) are very favourable for
iversified production and (b) are not well suited
to uniform sub-division into small lota, have been
distinguished from those which are ‘brt‘ily suit-
able for FLDA type of development. As with the
SMP no specific recommendations are mde as to
appropriate agencies or size of sub-units in the
non= units.

For development beyond 1980 the available
land has not been divided to show suitability or
not for sub-division.

1t has been assumed that in the unite desig-
nated as suitable for FLDA and FLDA type of
development that the activities will be comfined
almost entirely to the production of oil palms
and rubber, thoug 3200 acres of other are
inoluded in the Third Malaysian Plan plrlg in
Tanjong Penggerang. The remaining diversification
activities, amounting to about 40,000 mcres, have
been sited in non-FLDA areas. The most rtant
of these activities are milk, beef and taploca

tion. BSeveral agencies, both public and
m:lto. could be interested in prticirt:: in

e new developments (pee section 3.2),

various forms of investiment and types of organi=-
sation could emerge. Because of the wide variety
of choices that may become available follow
the conclusion of successful experiments, 1t
not useful to make firm recommendations for
these units at the present time. In section 3.5
brief descriptions of all the muopunt unite,
except those recommended for development in
the Second Malaysian Plan and for the Cattle Mul-
tiplication Cenire are given and tentative sugg-
estions are made as %0 R-aibh appropriate forms
of their development. e FIDA units are des-
eribed in detail in Part 2 of this volume, and
the Cattle Scheme in Part 3o
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The early timing of the development of the
various units is largely determined by the need
to find 75,000 acres of land, suitable for FIDA
development in the SMP. Owing to the constraints
imposed in Johor Tengah by logging agreements and
lack of access, and because the 1 ng for the
new timber complex is not expected to start until
1975, all the land that is available in the first
four years has to be developed. Early large
scale development is mostly in Tanjong Penggerang,
where some 60,000 acres will be planted in the
SMP, principally by FLDA. In Johor Tengah FLDA
development in the period is confiméd to 17,000
acres, comprising a northwards extension of the

i complex, and two units accessible from the
Kluang-Mersing road. The remaining developments
in Johor Tengah are for 13,000 acres of rubber
and oil palms by public and private agencies other
than FLDA, and 13,100 of diverse activities, which
include the opening up of the MARDI research ata-
tion; the establishment of the dairy cattle mul-
tiplication unit; a tapioca enterprise and a beef
enterprise, All but the last two of these deve-
lopments are situated in the north-west of the re-
glon and are accessible from the existing main
roads. The beef enterprise is sited west of Kota
Tinggl and could easily made accessible from the
Kota T i-Lombong road. The tapioca enterprise
is located close to the proposed new town, and will
be readily accéssible from new main road,

Development after 1975 follows the logeing
programme and the consesuent opening up of the
access to the remaining units. It is recommended
that logging for the timber complex, will start in
1975. m{ areas are logged earlier and the 1
disposed of through existing mills, the ﬂuibﬂgg;
of the agricultural development programme will be
increased. Conversely a failure to start the plan-
ned logging/timber complex by the assumed date will
impede and delay the agricultural programme, and
the importance of establishing the complex on time
cannot be over emphasised.

In areas where mineral prospecting has been
proposed it has been asaumed in the that
the progress agricultural development will not be
delayed by the prospecting interests. It is recom-

mended that the Development Authority take immediate

steps to ensure early prospecting and release of
If delays occur, the areas should be
developed to agriculture even if there is a possi~
bility of their later disturbance by mining activi-
ties, since it is moet unlikely that more than a
small part of each prospecting area will ever be
actually mined.

3.5 Description of Development Unite

This section describes those units not re-
commended for FLDA development in the Second
Malaysian Plan period and therefore not described
in detail in the FIDA feasibility study (Part 2
of this report).

3.5.1 Tanjong Penggerang

: 5. The area lies

Bukit Sage d Bukit Pelati
and is predominantly steep (about 50 percent of
land over 12 da%rau slope). It is bounded on all
sides by presently alienated land or swamp and ia
of irre r shape. Because of this and fz- pro=
ximity to the existing settlements along the sout-
hern coast it is recommended that thies unit be
made available for smallholder rubber development.
In drawing up the overall croxp!.nf programme it
has been assumed that the unit will be developed
over a six year period from 1973 to 1979, satis-
fying the demand for land from the inhabitants of
the southern part of the peninsula,

mn_r\%m_u%. This unit
is an irregularly shaped area ed on the north

by the protected Lebam catchment to the west and
south by a major peat swamp and to the east by
land alienated for a G.S.A. scheme and a protec-
ted coastal area. The unit is generally suit-
able for crops in groups 9 and 10 and pockets of
land with gentle elopes are suited to a variety
of annual and semi-perennial crops. Adequate
labour supplies are expected to be available from
the major FLDA schemes proposed for southern
Tanjong Penggerang. Access will be limited until
the latter half of the decade and in the cropping
programme the unit is assumed to be cleared for
rubber as an estate operation in 1977. However
it would be a suitable area for mixed farming
activities, and consideration should be given to
this possibility.

D ALEE

i-Pa=PT

7 ong Lompa and Tanjong F

is generally backed by low hills with slopes of
6 - 12 degrees. Part of the area lies within the
ghrotected Lebam catchment. The remainder forms

is unit. Soile are predominantly shallow and
suited to grass, pineapples, rubber or coconuts.
Access will be nuﬂ.nb{e when the tourist area
is developed. The unit is adjacent to the pro=-
ggsed new town and labour should be available from

ere and the FLDA schemes in the region. The
area is oxgcted to be developed as & single unit
in 1976. bber has been assumed as the main crop
but grass and coconuts should not be overlooked.

MMLLJ@_EELM- About
one f of this area consists of riverine allu-

vium, the flooding status of which is not known.
The remainder, about 1,700 acres is predominantly
gently sloping with deep and well drained soils
to all but the most demanding of crops. Several
atreams pass throuﬁrthe area allowing possibili-
ties of over-head igation if desired. It is
ad jaeent to the proposed new town and tourist
development area, which is expected to have a
resident population of over 40,000 by 1990, in
addition to visitors, therefore a considerable
demand will arise for a wide variety of fruit,
vegetable and livestock products. The opportu-
n:l.%; for developing an intensive agricultural/
horticultural area, possibly in conjunction with
a small processing plant, is discussed in more
detail in a separate paper (R7). It has been
agssumed that the unit lﬁl be developed in the
period 1974/76. About 2,000 acres of it are
within the proposed prospecting area in the 5.
Lebam and its tributaries., This is scheduled

to be completed by 1974. With good management
it could make a suitable youth employment scheme,
or could be a combination of public and private
investments with some opportunities for private
smallholders.

cres » Botvsel{
Tanjong 5% % 'ﬁngong Kelesa %he coasta
area inland for approximately three miles has been

alienated to the Jtate Economic Development
Corporation and a partner for the mining of
Silica sand. The mand deposits are however con-
centrated in low coastal dunes. Inland from
these is a poorly drained area of muck soils.

The northern half of this area has been proposed
as a nature reserve. The western part of the
area is higher and somewhat rough. It is suit=-
able for grass and a limited range of other crops.
Because of its broken nature and low productivity
the area should be developed as a beef cattle
unit, together with the small adjacent area to
the north of the proposed new town. This could
be well suited to a joint venture between SEDC
and private interests. Road access to the area
is planned for 1973 but it has been assumed that
development will be crrud over four years bet-
ween 18’7; and 1979. beef enterprise of this
type is discussed in more detail in a separate
Paper (R10).
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Sunged Papen and Ulu Papan: 6,500 acres gross.
Recommendations have been made that the bed of the
Sg. Papan and two of its major tributaries be pros-
pected for tin, and this will limit availability
of the area for agricultural development until 1975.
The terrain in the northern half of this area (Ulu
Papan) is prodomimntl;hstaep and not suitable for
uniform subdivision. e two units lie between the
existing FLDA developments at Ayer Tawar and pro-
posed schemes to the east of B. Papan, and it is
anticipated that a considerable labour supply will
be available from these areas. About 2,500 acres
are suited to group 10 crops, the remainder to
those in groups 9 and 10 with smaller areas suited
for annual or semi-perennial cropa. It has been
agsumed that the whole area will be planted to
rubber, but, if arrangements could be made for pro=-
cessing about 4,000 acres of oil-palms could be
planted instead, with rubber on the remainder.
Since SEDC will be responsible for prospecting the
area, 1t appears suitable for agricultural develop-
ment by them alone or as a joint venture.

.

i 0k Heng: Timo 000 acres ¢ 5 Bara
1.;;& acres gross 'he area to the east of e
main central range of hills is dissected by wide
valleys of riverine alluvium drain into a
major peat swamp with its outlet to the sea via the
3. Sedili Kechil. The degree of flooding in these
valleys is not known, but it is considered likely
that several sites suitable for fish farming could
be found. Of the area covered by these two units
(excluding alluvium) the majority is moderately
sloping and suited to oil palm. About 2,000 acres
in the eastern part of Er Eok Heng are suited to a
vide variety of annual or semi-perennial crops and
about 1,000 acres of this consists of Jerangau
Series soils. The area is suitable for some at
Js.eu:: gr even the more demanding crops in groups

a .

The area has been tentati‘vel;l‘g:o oged for
public-settlement schemes of the for
clearing in 1976 and 1979, By that time FLDA's
Ayer Tawar and Bukit Aping schemes will he fully
settled. If there is a steady demand for land by
private or other public agencies and job opportu-
nities for dependents on existing schemes are
scarce it could be desirable to develop at least
part of these units as estates providing paid
employment .

Bt, Bag;ﬂ-‘ QIEE gi§!g ﬁgﬁg. This unit
lies to the east of & . FLDA schemes
%o be developed in 1975/6. On the other sides
it is bordered by peat swamp or wide, frequently
flooded areas of alluvium. The unit is predo-
minantly gently sloping and about one half is
suited to a wide variety of annual and semi-
perennial crops, including approximately 1,500
acres of Je u soil suited to some groups 6
and 8 cropa, unit has been tentatively
Proposed as an FLDA type setilement scheme to be
glomd in 1978 for o0il palm and other crops.

¥ 1s possible that the climate may be too wet
for cocoa, but this would not be a constraint
for some of the other crops in groups 6 and 8
for example, papaya, avocado pear. A detailed
801l survey to delineate the suitable soils
8hould be carried out as soon as the unit is
Opened up and trials of some cocoa, papaya and
Other crops laid down before determining the
eropping pattern.

W&gﬁ. " The central
Tange o continues north as far as the Kota

Tinggy - Mersing main road. The area covered by
this unit 1ies between the existing or proposed
FLDA schemes of Ayer Tawar and Pasak to the West
md Bt, Aping and Bt, Wah Ha to the east. With
% potential labour supply from these schemes and
Telatively easy access to the main rodd this unit
Proposed for estate type development (not as &

single unit), probably by the private sector.
About 50 percent of the area is of land with
slopes of 12 degrees or over and half of this
is suited to group 10 crops only. It has been
assumed that development will take place over
about five years starting in 1976, although if
demand warranted it could be opened up earlier,
Processing of products would be by existing
factories in the 'Kota Tinggi area.

S 3 a . This area
lies between 8 current rubber scheme of
Bt. Aping and the main Kota T - Mers

road. Twenty-five percent of the area consists
of riverine alluvium in the valley of the S.
Mupor and is subject to periodic flooding.
Where the soil has a high clay content these
areas may be suitable for fish culture. About
ten percent has slopes over six degrees but the
remainder is gently sloping and suited to a
wide variety of annual and semi-perennial crops
as well as crops in groups 9 and 10. Small

rts of the area have already been alienated

relatively small units, limiting its attra-
ction as an estate operation. Because of these
features and its ready accessibility it is re-
commended that the area be opened for emall-
holder development (in lota of less than 100
acres) with no restriction on cropping, except
in steep areas, Care should be taken to avoid
areas subject to flooding., It has been assumed
that the area will developed over a four year
period, starting in 1972. This unit sho be
considered as a possible one in which to locate
a youth training scheme, if such a scheme were
thought to be desirable.

BHLS!WW- North
of Tg. Kelesa the main area peat swamp is

separated from the coast by a

one to one and a half miles in th. A
strip up to half a mile wide has been proposed

as a conservation area and should not be developed
for agriculture. The remainder of the area con-
sistes of soile of rather low quality suitable only
for perennial crope in group 10, such as rubber
and coconute. Access to the area is poor and
will require a bridge and road from Sedili Kechil
to the north or a coestal road from the Silica
sand area to the south. The beaches along this
coastline are of lower quality than those further
south; pressure to open this area is, therefore,
unlikely until at least after 1980 , because
of the general uncertainty surrounding it, it

has been omited from the cropping programme.

3.5.2 Johor Tengah

. This area is lo-
cated E !b cx%n E.i. corner of the Johor

Te region between 8. Pelepah and 3, Lebak,
Itnf:: bonmohad across 5. Pelepah from the
Kota Tinggl - Lombong road. A small part of this
area adjacent to the Johor River has been alie-
nated as a G.5.A. scheme but development is slow
becuase of the relative economic isolation of the
area. This also limits the available local
labour supply. From time to time some private
interest has been expressed in beef production
in the Project Area. Sisek would be a suitable
location for this activity. It is therefore
proposed that the area be developed for beef
cattle production and it has been assumed that
this will occur over the four years period 1972-
1975. The area is small for commercial beef
ranching enterprise, but could be develo in
conjunction with a later development at Ulu
811 in ong Penggerang or as a breed
unit. ILike Ulu Silika th!.: oaonlﬂ b.n: ;uiﬂ::é:
rise for SEDC icipation. L)
;mtion in the Prmt area is discussed in
more detail in a separate paper, (R10).
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Lnhn;_éJ!11_5;&gE_egxgnlgxnfgx_¥§;¥§shak=
§!1$ 539] ﬁgg. ese units e to e east
of 5. Johor

« Linggiu and south of S. Tengkil.
They consist almost entirely of Rengam soils on
slopes of 6~12 degrees and are suitable fo:r groups
9 and 10 crops. Development must await (1) comp-
letion of logginf over 4000 acres of the Panti
Forest Reserve within the area, and (2) the pro-
vision of improved access facilities. At present
there are only logging roads leading to Lombong
and Kota Tinggi, and & orossing of 3, Johor will
be required to link the units with Bukit Besar
and the main road network.

Since priority is being given to bridging the
S. Sayong to provide access to the New Town, the
crossing over the S, Johor will not be constructed
until after 1975. It is tentatively proposed,
therefore that these units should be cleared in
1976 and 1977 for FLDA type development.

88,

( chil: acre
to the sou e 0 orest reserve area
between S. Pengeli, 5. Johor and 8, Linggiu extends
to about 21, acres and is predominantly of Hari-
mau soils. About one half of the area has slopes
of over six degrees but the remainder is flatter
and is suited a wide variety of annual and semi-
perennial as well as perennial crops. About one-
half of the area has been proposed as part of
FLDA's SMP programme for oil palms and contains the
site of the proposed timber complex, an oil palm
mill and subsequent town area which will total
1,000-1,500 acres. The area between the town site
and the S. Pengeli (4,000 acres), is almost entirely
gently slop and suitable for eropping with short
term crops. terest has been expressed by MARA
and SEDC in growing or processing tapioca and it
is considered that this area is well suited for such
a purpose. Labour will be able to live in the town
area or come from FLDA development in the Kulai com-
plex or Pengeli area. The factory could be located
in the town. Additional land suitable for tapioca
exists in neighbouring units (see Ulu Sebol, Ulu
Chenas) and to the west of S, Pengeli where develop-
ment is currently underway, in addition to that in
S. Kachur (see below). A factory in this location
could serve an area of about 10,000 acres. Tapioca
production is discussed in detail in a separate

per (R1). It has been assumed that the unit will

developed for tag%oca in 1974 and 1975, with
firat harvest in 1 .

: . This unit lies
to the south-eas e Penge echil area.
About one half of the area c ises land with
slopes of over six degrees suited mainly to grass,
pineapples, and tree crops in groups 9 and 10, The
remainder is of leses than six degrees slope, and
suited to a wide variety of annual, semi-perennial
and pere crops. About 3,000 acres in the unit
conprin:h :.nioggog ::oiions of the Panti Forest Re-
serve, ch w ogged 1975. When a cross-
ing of the 5. 3%h.ot- to ﬁ;okbijul is constructed,
access will be relatively easy, especially to the
Kulai/Pontian area, from which it is expected there
will be a considerable demand for land in the lat-
ter half of the 1970's. It has therefore been
proposed that the area be made available for pri-
vate sector development, with the exception o?l 300
acres adjacent to the small Orang Asli reserve
which should be alienated to that group for expan-
sion of their pettlement. It has been assumed that
the unit will be developed over four Yyears begin-
ning in 1976 and that cropping will comprise 2,600
acres of oil palms and 2, acres of tapioca, (if
the Pengeli Kechil factory is built).

Bl e, co; ,Bis = L
immed ) eas engeld Kechil and the
new town area and is eq divided into areas

with slopea of above and be eix degrees. It is
proposed that the unit should not be f.noloped as

The area

a settlement scheme but by private or public
sector agencles providing paid employment, (It
could be divided into several sub-units). It
has been asgumed that it will be cleared for oil
palms over three years 1974-76, but if a tapioca
factory is built in the adjacent town area, up
to half the area could be devoted to that crop.
It could provide a suitable location for a
youth employment scheme.

E%u Ghe:_%iz 8,500 “Igi gzmg. This unit
has three not parts. most northerly
2,500 acres lies on the southern slopes of Bt.
Jengelil and is relatively steep. This is assu-
med to be developed for rubber., The central
belt of 2,500 acres has slopes of 6-12 degrees
and is proposed for o0il palm. The remainder is
lower lying between 3. Ohenas and 5, Pengeli
and parts of this area may need drainage. Most
of the alluvia in this area have been recommen—
ded for prospecting before being released for
agricultural development. Also 6,800 acres are
unlogged and scheduled for logging in 1975. It
has been assumed that the low lying section will
be planted to tapioca to serve the factory in
the new town. Because of the units lack of uni-
formity it is not considered to be suitable for
uniform subdivision of the FLDA type and it hae
been recommended for development by other public
or private agencies between 1976 and 1979. The

lower part of the area served by the S. Pengeli
and Ulu Chenas is likely to provide several
suitable fish pond sites.

. “; CB
in 1976,

1997 and 1978 raspectiely.
They are predominantly of Rongu:zsoils with 60

501' Eoggﬁg
percent of land on slopes of degrees and
only about ten percent with steeper slopes.
Apart from small areas of marginal suitability
they are all well suited to o0il palms and to
possible uniform subdivision., They form a com=-
pact unit of 18,000 acres and are well suited
to FLDA type settlement and it has been tenta-
tively proposed that they be developed for this
86, with processing facilities located at
u Belitong.

or logging in 1979
diversed, 20 percent of it being on slopes of
over 12 degrees and 25 percent of less than 6
degrees. As such it is marginally suited to

orm subdivision. Bt. Iawiang borders Sem-
brong Tengah to the south and is very similar
ig nature. It is under a 1:ggin3 agreement ex-
piring in 1980. On the south and west it is
bordered by existing estates and access could
easily be created to Rengam and the main state
road network.

Because of their rather broken nature these
two unite are best suited to development of a
variety of crops in a wide range of hold Bizes,
proba by smallholders and by private
lic sector estates. It has been assumed that
clearing will take e in 1979 to 1981 and
that cropping will 3,500 acres of oil palm
and 5,000 acres rubber. It is comsidered likely
also that several sites for fish farming will be
found in the area. The unit contains the recom=
mended site for a master village, This is the
logical site for rubber and oil palm factories
to serve the upper Sembrong area amd it has been
assumed that such factories will be built.

. MARDI
have 'Dsﬁﬂ ior %ﬁh % as & lﬂo fer a south-

ern region research station. The area will be
developed as soon as possible for this purpose
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and at a rate dictated by research requirements.
Development over eight years is assumed in the
land development programme.

8, 8 ong: 6,500 acres . This unit
is schedule or logg . Blghty per-
cnet of 1t has slopes of less than six degrees
and although areas may need drainage it is suited
to most ecrop groups. 1980 the research rro-
gramme instituted by I at the Mengkibol sta-
tion should have begun to yield results in terms
of methods of growing annual crops, and identi-
fication of suitable varieties. In addition the
cattle multiplication centres will have built up
herds of cross-bred animals and be in a position
to supply stock to other areas. Pasture -
ment problems should also have been solved. &
3. Sembrong is likely to provide a reliable water
source for fish farming and it is probable that
several suitable sites will be found. Thus, un-
less research suggeste the inadvisability of at-
tempting to grow short-term crops, this unit would
be ideally euited to the development of mixed
farming on holdings of varied size. As such it
is not suited to FLDA type settlement, It has
been assumed that clearance will be carried out
in 1980-83 and that cropping will be 1,000 acres
oil palm, 1,300 acres tapioca, 2,600 grass for
dairying and 1,000 acres other crops.

ong K : 16 @ .
posed logg programme sta 75 moving
north west along the main Johor Tengah spine road
until 1980. Thereafter it continues in the Jen-
geli area returning to the remainder of the Sem-
brong catchment in 1983-85. The western half of
this area is broadly similar to the S, Sembrong
area described above and is well suited to the
development of mixed fa 2 mlud:l.ni.fiah
culture, The eastern half more broken and
about 1,500 acres are suited to group 10 crops
only. It has been assumed that development will
take place between 1984 and 1987 after the S.
Sembrong unit and that the crop pattern will
be oil palm 5,100 acres, rubber 4, acres,
grass for dairy 2,400 acres, taziooa 1,000 acres
and other crops 1,000 acres. It is clearly not
possible now to ascertain the likely demands for
land by, and mode of operations of, FLDA type
schemes or private settlement in 15 years time
and no attempt has been made to suggest deve-
lopment agencies for this area.

k: . Application
has l%reﬁy Tmn -go %3 %ﬁe §oﬂc- Benevolent

for apmroximtely 5,500 acres of this area
for operation as arubber estate, Output from
this scheme could be processed on site or in
Kluang, 1In estimating water needs it has been
assumed that a factory will be built on the
scheme, The remainder of the unit is adjacent
to the rapidly expanding town of Kluang and is
suited to smallholder development of fruit and
vegetables, or, on steeper slopes, to rubber.
A lln:ll area may also be required for urban ex-
Pansion,

The pro-

« This area

in n percent of it is
over 12 degrees in slope and suitable only for
group 10 crops. The remainder is partly covered

the coarse phase Rengam soil which ie unsuit-
able or only marginally suitable for other than
group 10 crops. The unit borders the Kluang-
Mersing road and is read accessible., It is
Tecommended that the unit opened for amall-
holder development for rubber, avoiding the
steepest slopes. It has been assumed that
L ey will extemd over four years starting

L

mmtthm.oﬂlugusoon-
cession in the centre of the unit is worked out.
S, Kabang: 1,400 acres gross. This small

area lies east of the Eahang river ami to the
of a logging agreement area running to 1980.

It is an area of gently sloping and Harimau soils
suitable for a wide range of annual, semi-peren-
nial and perennial crops. It is considered mar-
ginal for the most demanding crops such as cocoa
and bananas. Having gentle slopes and being close
to the S. Kahang it i1s likely also that several
sites suitable for fish farming will be available.
Access is by logging road through the proposed
cattle multiplication unit or directly across the
Eahang River to the Kluang-Mersing road. The
latter route is however likely to be subject to
periodic flooding. Because of its accessibility
and crop suitability it is recommended that the
area be opened over the period 1972-9175 for G.S.A.
szo smallholder development particularly for

ose in the nearby kampongs and new villages where
there is a considerable demand for land.

De : 1,40(

ee units, Ling almo §

be available for development until approximately
1980, S. Dengar and most of Bt. Jelati are covered
by loﬁing agreements running to that date and 3.
Yong covered by an un.}.:fgod portion of Klua
forest reserve which is side the phased lo nin;
programme but scheduled to be logged to .xmﬁg
mills by 1980.

S. De is comprimed of rnt.'l: sloping
Harimau soils suitable for a wide of crops.
It adjoins the proposed FLDA Kahang Timor oil
palm scheme and would form a logical extension
to 1t.

8. Yong and Bt, Jelati are separated by the
8. Kahang. To the west arc soils of the Serdang
Series, to the east predominately Yong P-::.
latter can contain a compacted layer at 2
and for this reason may be margimal for oil m
Moreover, because of their proximity to the
Timor echeme, which will contain an oil palm mill
it is tentatively proposed, that these areas be
developed as FLDA type schemes and cropped with
oil palms.

H - 1m mt ’.

not & ) 986, It is a
diverse area, About 20 percent lies on slopes of
over 12 degrees and consistes mainly of coarse
Rengam soils suitable for group 10 crops onl;.
The remainder consists of normal Rengam and cm.g“1
Peng soils, suitable for oil palm and rubber,
with smaller lw—lil.ng and possibly areas
in the valley of the 5. Dengar. It wo not
appear to be suitable for uniform subdivision. Fo
recommeniations are made on dwelor-nt agencies
but it is considered suitable for development in
a variety of homﬁ],.h”' I+ has been assumed
that development take place in 1986 and 1987
and be divided between 3,500 acres of oil palms
and 2,500 acres of rubber.

. This area
1p soniralede *ﬁ"ﬁm foo, und 1953.
It conaists i [ 80 w
smaller mw‘mmn in the south and Holyrood
and Durian series in the north east. The north
west part compri about 2,000 acres on the
slopes of Bt. Jengeli, lies on slopes of over 12
degrees but is p!gtu'u; guited to group 9 and
10 crops. area of Durian soils is
suited to rubber on}{. 0f the remainder, 60 per-
cent is moderately slo| and suited to semi~-
and pere and the final 15 percent
is of less than six degree slope and is suited to
most crop groups, Because the demand for land in
the nineteen-eighties, the opportunities for di-
versification and the mode operation of the
various agencies by that time are unknowm, no at-
tempt has been mde to reaommend appropriate



agencies for development. In the cropping pro=-
gramme it has been assumed that development will
take place between 1982 and 1984 and consist of
8,800 acres of oil palm and 4,000 acres of rub-
ber, and that factories will be constructed to
handle this output.

Tengkil: 1 acre . This some-
what isolated area lies e north of the old
tin-mining area along S. Tengkil and east of the
S. Linggiu. It is of rather mixed quality, about
800 acres comsisting of shallow soils with slopes
of six degrees or less unsuitable for rubber or
0il palms but which could be used for some short-
term crops on grass. The remaining 1,000 acrea
is divided almost equally into areas with slopes
above and below 12 degrees and is suited to
group 9 and 10 crops. Access will not be good
until the road across the Linggiu is improved.

In general it is recommended that the area be
made available to relatively small developers.
Itlms been assumed that the flatter areas of
800 acres will be planted to tapioca and the
rest to rubber, with development taking place
between 1979 and 1982.
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CHAPTER 4
SUPPORTING SERVICES

4.1 tio

As development proceeds it will be necessary
to establish and/or expand some institutional
services to producers. The most important of
these services are marketing and, where necessary
processing, agricultural advice and credit. The
most suitable forms of organisation for providing
these services must take into account the nature
of the activities being developed, and the type
and location of production agencies that are to
operate in the Area.

In the assumed cropping pattern the acti-

vities, in descending order of acreage are as
follows:~

0il palms 144,600 net crop acres
Rubber 58,700 net acres
Tapioca 12,600 net acres
Beef 11,400 net acres
Dairying 9,800 net acres
Other 8,700 net acres
Research 4,000 net acres

249,800 net acres

The most important production agency will be
FIDA and/or an FLDA type of organisation. Beyond
1980 no suggestions have been made as to whom the
land should be allocated, but for the 210,650
acres to be planted by 1980, land suitable for
settlement by FLDA or similar agencies has been
delineated. It amounts to 123,600 acres, leaving
& balance of 87,050 acres to be shared between
other production agencies, public and private,
large and small, In order to obtain, with the re-
quired high “proportion of settlement schemes, the
greatest possible diversification of employment
opportunities, the FLDA and non-FLDA types of
agency have been located in close frnx:l.mity to
each other throughout the Project Area insofar as
this was possible.

4.2 011 Palms
4.2.1 FILDA/FIDA-type units

It has been assumed that 127,200 acres of
0il palms will be planted by 1980, of which
108,500 acres will be in FLDA or FLDA-type units.
Thus 01l palm production will be dominated b;
FLDA/or a similar type of organisation. PLDA at
resent organises collection and transport of fresh

t bunches through contractors, performs pro-
cessing and marketing functions on behalf of its
settlers and provides them with credit. Until
settlers have paid their debt they do not operate
& specific holding, but are organised and managed
on the basis of an estate labour force. The need
for the provision of advisory services, to set-
tlers does not, therefore, arise during this debt
“N{nmt period. Insofar as the new oil palm
development in thé Project Area are concerned, it
is unlikely that such & service will be required
before 1990, By that time the early settlers near
the Project Area (in the Kulai complex) will have
been the sole or cooperative owners of their land
for some years, and arrangements for continuous
8ervices will have been made, which if working
Satisfactorily, will undoubtedly act as & prece-
dent for the ject Area, It is known that pos-
8ible guitable arrangements are at present under
consideration by FLDA, and that no final decisions

Ve been mde, However whether settler production
organised on a cooperative or individual basis,

:’;‘:'1!0!7 service will be required to on:u.r:dﬂ;.:

enance of good standards of managemen
Beems gensible to assume that some of the existing,

trained FLDA field staff should remain to pro-
vide this service. Likewise, whatever owner-
ship arrangements are made with regard to the
FLDA palm oil factories, it is essential that
their management phould remain in the hands of
an efficient, experienced organisation, capable
of producing processed products to known and
acceptable standards. Again it could appear
logical to leave FLDA trained personnel in
charge of these operations, whether or not the
functions are retained by FLDA or handed over
to a new organisation.

4.2.2 Other agency units

0il palm production by other agencies
(private and public) up to 1980 is assumed to
cover 18,700 acres only. After that year a
further 17,400 acres remain to be mnﬁ by
unspecified agencies f.a.mong which could be
included) to complete the development programme.
Thus the maximum acreage of oil palms outside
FLDA is assumed to be 36,100 acres, less than
25 percent of the total.

Processing facilities for these units may
(but eannot necessarily) be provided by exten-
sion of existing FLDA factories. Additional
factories of appropriate capacities will some-
times need to be located to serve them; such
factories could be suitable imvestments for
public or private interests and for joint ven-
tures.

It is recommended that the agencies under-
taking the processing should also provide the
necegsary field advisory staff to ensure that
growers adopt good management practices and pro-
duce fruit bunches in satisfactory comdition for
processing. Such processing centres may also
provide credit to growers, or be used to channel
credit provided by the Bank Pertanian or other
lend ing agency.

A satisfactory form of service organisation
could be worked out on the nucleus estate system
In this the central processifig, adv v!ia""n
credit organisation would initially at least

grow sufficient oil ms to guarantee a minimum
economic throughput to the factory, and would
obtain further supplies from surrounding pro-
ducers, who would be given contracts for delivery
of fruit from an agreed acreage at specified
prices, FPrices would be on a sliding scale de-~
pending on the market value of palm oil and ker-
nels, and on the quality of the fruit.

Transport of fruit to the factories should
be left to pri contractors as im now done

by FLDA. an activity which could be
sponsored by MARA through the provision of loans
o would-be transport contractors to purchase
their 1nitial fleet of vehicles. Transport con-
tractors in the sense used could include co-

operative wishing to transport the produce of
producer members.

4.3 Rubber

4.3.1 FLDA/FLDA-type units
Only 11,900 acres out of 45,300 acres assumed

to be planted to rubber by 1980 are alloted to
FLDA. Insofar as this area is concerned the ser-
rovided by FLDA to the settlers as they

:::';o;r: palms during the period of debt repay-
ment and in it will be necessary to ensure
their continuance when this period is over. As

uggested in the case of o0il palms it would
miznlly be sensible to retain at least some of
the trained personnel and expertise in the Project
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Area. The main differences between the oil
and rubber situation are in the relative impor-
tance of FLDA-type to other agencies, and in the
fact that, for rubber, there are already well es-
tablished, Advisory Services available to far-
mers through the Rubber Research Institute. The
smallholder service includes among its activi-
ties assistance to smallholders' to establish
P processing centres. It would seem, there-

ore, logical that the FLDA-units and service
for rubber should ultimately be taken under the
wing of the RRI Advisory Services.

4.3.2 Other Agency Units

It is assumed that 33,400 acres of rubber
will be planted in these areas by 1980, Up to
a further 13,400 acres could be added after 1980.
It is recommended that the RRI Advisory Services
should be expanded as necessary to service these
areas.

The provision of credit facilities to po-
tential rubber producers is more difficult than
with oil palm becuase of th:&gftw
forc es contract of ensuring re-

. 8 a problem even for

which is much better placed to cope with
it than any less formal organisation or system.
One possible means might be through Farmers
Associations which could assist in applications
for land by members who might then be more
easily dealt with as a group. Loans, for
funds provided by MARA, Pertanian or other
agency might be made available and the Associa~
tion stand surety for a portions of these loans.
Where applicable these could be supplemented
with 8 derived from the Rubber Replanting
Board Fund "B",

4.4 Tapioca

Iarge scale production of tapiocca ies & new
enterprise to Johor. While it is an annual erop
it is similar to o1l palms in that the crop must
be processed near to the site of production.
Thus provision of processing facilities and ini-
tiation of production fo hand in hand, It is
therefore recommended that the crop be developed
in the form of :M estate, most suit-
able site for 1 al development is adjacent to
the grogond new town in Johor Tengah, east of
the 5. Pengeli. It is recommended that a factory
be located in the new town. Applications should
be invited for supply of roots to this factory
from land to be developed ad jacent to it, This
could be done and loans made available in the
Bsame l-x 88 suggested for oil palm. It is re-
commended that the tapioca and o0il palm deve-
lopements in the area be combined 80 that ine
dividvals may apply for production contracts for
both erops. This would promote the development
of mixed hold (R14) containing both tapioca
ahd o1l palm, tial contracts might be for
minimal holdings of 20 acres with a minimum of
ten acres for each are]I. Care should be taken
to ensure that land alienated for such holdings
is not too eteep for satisfactory cultivation
of tapioca. Tapioca contracts could be subject
to renewal at specified intervals and this will
enable farmers to diversify further, for example,
to livestock or other short-term crop enterprises
as these become possible. The extent to which
the factory will need to spec planting and
harvesting dates to contract ers and to pro-
vide extension advice issue instructions to
gorwers, will become apparent as the schemes
progrees.

4.5 Other Products

Other crops products re uiring processing
be in uced in a l.lé.l.lr way W
wtu. vegetables and fr water 1’1‘-0{

wns for processing (see paper R 5 ), Dairy
g:dnction neede also he ci:uly tried to the
market as discussed in Part 3 of this Report.
Efforts might also be made to assist in the
development of meat production by the establish-
ment o}-:mll processing plants to produce froszen
chicken pieces, tinned curries etc. These could
supply institutional as well as retail markets,
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Unit 011 Palm Rubber Beef Dairy Tapioca Other Crops Total
Pengeli Timor 5,600 5,600
8. Sebol 3,600 3,600
Kahang Barat 3,800 3,800
Kahang Timor 4,000 4,000
Imbok Ajal 4,700 4,700
Ulu Pangeli 5,900 5,900
Bt. Batu Tongkat 5,100 5,100
8. Lebak 5,300 5,300
Ulu Belitong 5,800 5,800
3. Dengar 1,200 1,200
S. YOIIC 4,@ 4.@0
Bt. Jelati 5,900 5,900
Sisek "m + ‘lm
8. Mengkibol 4,000 4,000
G, Lambak 5,900 5,900
Kg. Gajah 2,600 2,600
Padang Hijau 4,800 4,800

. 1,000 150 150 1,300
Pengeli Kechil 3,600 g-“”
Ulu Sebol 5,000 » 000
S. Eachur 2,600 2,000 4,600
Tlu Chenas 2,100 2,100 3,300 7,500
:t.brangku 600 1,100 1-%

embr Tengah 1,300 400 ’

8. Sembrong o 2,600 1,100 1,000 51700
Bt., lawiang 2,200 1,600 3,800
golgrong Kird 5,100 4,900 2,400 1,000 1,00 :;.g

. Jengeli 8,800 4,000 ’
Ulu Dengar 3,500 2,500 6,000

TOTAL 86,500 28,600 4,800 9,800 12,250 6,150 148,100
* Research Station.
Unit Total
8. Semenchu » 300
Papan Timor 100 6,300
S. Mas 100 6,300
Bukit Adela 7900 430
Bukit Sening 6,100 900 5,800
Bukit Kledang 5,000 800 31000
Bukit Tunggal 3,000 1,000
Bukit Ap 1,000 5700
Bukit Wah 5,700 5500
Simpang Wah Ha 5,500 3,300
Kr, lok Heng Barat 3,900 6,300
Kr, Lok Heng Timor 5, 300 1,000 6,300
Bukit Easter 4,400 1'”8 2900
S, Mupor 2,200 350 % 2,100
guk%: 8 2,100 5,900
8 ond Ulu Papan 5,900 3,000 g'%
Kayu Mati 4,500 3,800 6 600
glu gumm Z 6,600 2,400

. rang SAr »

Bukit Tuatau 1,800 1,800
TOTAL 58,100 30,100 6,600 350 6,550 kb




& 1 '!'3&1"_ Flibar &
AT Ly s

LR e = !

i
P Ty

T e

e g S
D :g’ Her poid
S Ry ' = LRI
f (TR 4 L PR | R e Mt
;;."u{i?““_%*”’: A




Abbott J.C.

Abd, Halim, Chin Hoong Fong.
Standifer L.C.,

Abraham P.D,

Allen J.L.

Klcot 8.0.& Cagampong I.C.

Ani b. Arope, Vivekanandan
Walters E.

Asian Development Bank

Asian Development Bank

Barker R.

Barlow C., Lim Poh Loh &
Ong Yong

Barlow C. & Chee Kheong Chau

Barlow C. & Lim Sow Ching
Barlow C. & Ng Choong Sooi
Barlow C. & Lim Sow Ching
Beeny J.M.

Behrman J.R,

Berube I,

Bevan J.W.L. & Gray B.S.

Bevan J.¥.L. ming T. &
Gray B,8. ™ 1

Bevan J.W.L. & Goering T.J.

Yaacob

1958

1970

1970

1968

1958

1968
1969

1969

1968

1965

1966

1965

1969

1968

1968

1969

1966

1968

APPENDIX B
REFERENCES

'Marketing Problems and Improve-
ment Programmes’'

'Some Factors in Maize Produc-
tion. College of iculture,
Serdang - Malaya. print
no. 7 from the Malayan Crop
Diversification Conference.'

'Field Triale with Ethrel'

'The Structure of Marketing
Essential Oils in Overseas
Countries'

'Ramie"'

'Maize Fertilizer uirements
and the Economice of Fertili-
ger use on an Acid Clay Soil'

'Regional Seminar on Agricul-
ture’

‘Asian Agricultural Survey
2 vols.'

'BEconomic Aspects of High Yield-
ing Varieties of Rice with
Special Reference to National
Price Policies'

'An Assessment of Smallholder's
Central Processing & Marketing
Schemes '

'To‘ma & o?ti“ 513. ot llll.b-

'A Report on tg;ogurﬂy oé’ <
Malay Grou ens entres
1964, Stag.ut:l.c Division:
Bconomic Report no. 1.'

'ndgotmg on the Merits of a
Shorter Replanting Period'

'A Report on the Rida Central
Intof Processing Factory at

'Mechanisation of Tapioca.'

"An Econometric m of the
World Rubber Market

'Report of an Economic Survey
of the Fish Marketing Problem

in Malaya'

'The Or tion and Control
of Pield Practice for Iar
Scale 0il Plantings in ia'

'Planting Techniques for 0il
Palm in Malaysia'

'The 0il Palm in Malaysia: An
Retimate of Products Prices &
Returns to Investment Palm 0il
Development in Malaysia'

Food and Agrigulture Orga-
nisations of United Nations

Rubber Research Institute
of Malaya.

Paper Presented at RRIM
Planters Conference.K.L.

The Flavour Industry, Vol.1

Unpublished Report, Univer-
sity of Fhillipines College
of iculture.

Agronomy Branch - Division
of Agriculture - K.L.

Manila
Manila

FAO, Monthly Bulletin of
Agricultural Economice and
Statistice.

:l.gunl Rubber Conference~

Rubber Research Institute
of Malaya

- oL

Rubber Research Institute
of Malaya - K.L.

Rubber Research Institute
of Malaya

Rubber Research Institute
of Malaya - K.L.

Preprint no. 15 from the
Crope Diversifica-
tion Conference. Universi-

ty of Malaya, RRIM.
University of Pennsylvanic

Planning and Research -
Ministry of Agriculture
and Cooperatives - K.L.

Published by the Incorpo-
rated Society of Planters
KCL.

The Incorporated Society
of Planters.

Incorporated Society of
Planters - K.L.



Bevan J.W.L. & Goering T.J.

Black J.D., Clawson M.,
Sayre C.R. & Wilcox W.W.

Blacklock.J. Stevart

Blencowe J.D. & Templeton

Blencowe J.D.

Blencowe J.D. & Turner P.D.
(eds

Bloomfield G.F.

Bradfield R.

Burdette R.F. & Abbott I.C,

Chan Chee Kheong & Goh
Teik Hoe

Chan Seak Khen

Chan Seak EKhen

Chan W., Chee EKheong and
Goh A, Teik Hoe

chu.nda.gi.llai M.M. & Yeow
Eheng

Chen W,L.

Cheng Yu-Wei

Chew Wee Yong, Ariffin
Bakar & A, Ragak b, Hj.
Husain

Ohuiutonglshnmlm

Child R,

Chin Hoong Fong &
Standifer L.C.

ghin KNyeok Yoon & Chua Ang
()

1969

1953

1954

1969

1965

1967

1970

1964

1960

1969

1969

1969

1968

1958

1969

1970

1969

1970

1969

1969

'Another Looksat Rates of Return
from 0il Palm and Rubber Invest-
ments'

'Farm Management'

'A Short Study of Pepper Culture
with Special Reference to
Sarawak'

'Establishing Cocoa Under Rubber'

'Cocoa as an Additional Tree
Crops in West Malaysia'

'Coconuts and Cocoa in Malaya'
'Consumer Requirements for NR
in the Seventies'

'Some Unconventional Views about
Rice Culture in South East Asia'

frglretisty e
'ood a ural Or sa-
tion of the United latiog::'u

"gfg, Estate Management Handbook

'Notes on the Growing of Cassava
at Serdang'

'Tapioca (Manihot Utilissima)
Investigations'

'Guide to Estate Management'

'Effect of Spacing, Pertiliser

and Soil
o mt?n' on the Yield of

'Newest Karfi Pulp and Paper
in Formosa uses En‘ooo. 3

'Improving the Performence of
Catch Crove in Malaya'

'Effects of Close Plant Spac
on the Yield of Some Tarietﬁg
of Soyabeans'

'A Preliminary Investigat
on the I-urriru of %1%::.'

'Report on Coconut Prod:
Research in Figi' o Y

'Practical Method of Ma
Storage on hm'o iy

'Some Recent Investigations

on Bﬂghm’m Cultivation in
West aia'

EPU, Mimeo.

The MaCmillan Company -
New York.

Tropical Agriculture,
Vol. 31

Preprint no. 26 from the
Malaysian Crops Diversifi-
cation Conference.

Rubber Research Institute
of Malaya.

Rubber Research Institute
of Malaya.

Report of I.8.P. Gonference,

Paper Presented at RRIM
Planters Conference, K.L.

Bconomic and Planning Divi-
sion no. 5, Rubber Research
Institute of Malaya.

Preprint no. 13 from the
ian Crops Diversifi-

cation Conference. Depart-

ment of Agriculture - K.L.

Pederal Experiment Station
Serdang, Weat Malaysia.

Economic and Planning DPivi-
sion. Report no. 5. Rubber
Research Institute of Malaya
-~ K.Iu

Preprint no. 3 from the
Malayan Crops Diversification
Conference, Chemara Re-
gsearch Station, Seremban.

Longlived Pulp and Paper
Cooporations Ltd.

Preprint no.21 from the

4 Crops Diversification
Conference, Rubber Research
Institute of Malaya.

Pederal Experiment Station,
Serdang, sziaion of Agricul-
WQ - K.II.

Agronomy Branch, Division
of Agriculture.

Mimeo

Preprint no. 23 from the
mgn Crop Diversifica-
tion Conference. bber
Research Institute of

Preprint no. 17 from the
Crope Divorli.fiﬂ?“

Conference. Department ©

Agriculture - K.L.



Chin Nyeok Yoon
CIBA

Commonwealth Bureau of
Animal Hutrition

Commonwealth Bureau of
Soil

Commonwealth Secretariat

Commonwealth Secretariat

Crosson P.R.

Crotty R.
Crotty R.

de Waard P.W.F.
Department of Statistics

Department of Statistics

Department of Statistics

Department of Statistics

Department of Statistice

Department of Statistics
Department of Statistics

Department of Statistice

Department of Statistics
Department of Statistice

Department of Statistice

Department of Statistics

Dianni J.D.

1969

1970
1970

1967
1951

1969
1969

1970
1969
1966

1968

1967

1964
1968

1969

1969

1968

1967

1967

1969

1969

1968

1970

1970

1968

'Intercropping of Sugarcane with
Tapioca'

"Freeze Drying of Foods'

'Compilation of Abstracts on
Lactose Intolerance'

'Bibliography on Cocoa Culture
and Nutrition Particularly in
West Africa’

'Plantation Crops-Report no. 12'

'Vegetable Oils and Oilseeds,
Report no., 18'

'Plantation Crops-Report no. 13'

*Industrial Fibres, Report no. 17'

'Economic Growth in Malaysia
Planning Methods Series no.2'

'Processing of Poultry Survey
Data'

'An Economic Survey of the Live-
stock Industry in West Malaysia'

'Pepper Cultivation in Sarawak'

'West Malaysia Monthly Statistics
of External Trade'

'West Malaysia Annual Statistics
of External Trade of Exports and
Re-Exports vol. 1'

'West Malayeia Annual Statistics
of External Trade of Imports
vol. II'

Agronomy Branch, Department
of Agriculture.

CIBA Review.
Aberdeen,

Harpenden - England.

London
London

London
London

Pro%;otiom of Gross Nation-
al Products & Productions,
Consumption and Net Imports
of Agriculture Commodities
Centre for Development Flan-
ning National Planning
Association.

Ministry of Agriculture and
Cooperativeas - K.L.

World Crops

1041 Palm, Coconut and Tea Statistics

West Malaysia'
'West Malaysia Annual Statistics

of External Trade of Exports and

Re-Exports vol. I'
'West Malaysia Annual Statistics

of External Trade of Exports vol.II'

'Betimates of Population for West
Malaysia 1967'

'Population Projections Age,
Race and Sex for West sia
(1967-1997)"

'Household Budget Survey of the
Federation of Malaya 1957-1958'

' Rubber Statistics Handbook
West ia'

"West hlglh Preliminary
Figures External Trade for
November 1969'

'Socio-Economic Sample Survey
of Households - ia
1967-1968'

'gymbiotic Relations between
tural and Synthetiec Rubber’

Research Paper no. 1

Research Paper no. 4

Empl: t and Unemploy-
ment West Malaysia

Goodyear Tire and Rub
OWM.M—UM



Doggett J. F, & Copley T. L,

Dunsmore J.R. & Ngui T.S.T.

Dutch Technical Aid Mission

The Economist Intteligence
Unit

EPU

EPU

EPU

Economic Research Service
V.8.D.A.

Eicher C.H, & witt L.W,

Ennever W,A,
Fernando M.J, & Nadarajah M.

FAMA

FIDA
F.A.0,

F.A.O,

F.A.0.

’C‘.o‘

F.A.0,
F.A.0.

PAO/IBRD

Preeman D,

@Gilliland H,B,

1948

1968

1965

1968

1970

1970

1968

1964

1964

1967
1968

1969

1970

1970

1969

1970

1967

1970

1967

1958

'Laying off léwe by the String
Method '

'The Prospects for Cocoa in
Sarawak, Malaysia'

'Regional Economic Development
Plan for the 8tate of Trengganu'

'Report on Market for Pepper
from Sarawak'

'Report of the Task Force on
Rubber Policy Problems'

'Youth Land Schemes in West
Malaysia - A Guide to Planning
and Implementation’

'Trained Manpower Requirements
for Agricultural Development'

'Land Capability Classification
Report - Johore State'

'Freeze Drying of Foods Cost
Projections’

'Agriculture in Economic
Development '

'Marketing Eesential Oils'

Use of Natural Rubber on Road
goa':ssructiun Research Institute

'The Cultivation of Maize, Banana
and Tapioca in West Malaysia and
their Export Potential'

'A Project Report on Utilisation
of Slaughter House Waste Products'

'Agricul tural Commodities -
Projections for 1975 ana 1985"

'Provisional Indieative World

Flan for Agricul tural Develop-
ment'

'Report of Agricultural Burvey
Mission on Crop Diversification
in Malaysia'

'Commodity Review and Outlook
1968/69"

'Commodity Review and Outlook
1969/70'

'Interchangeability of Pats
and Oils'

'The Potential for Livestock
Development in Malaysia'

'Report of the Livestock Sector
Review and Identification
Miesion to Malaysia'
'Interregional Competition in
Producing, nln' and
Marketing Bnap Beans

'Common Malaysn Plants'

North Carolina State
Extension Service Circular
No. 329

Preprint no. 25 from the
Malaysian Crops Diversifi-
cation Conference,

Rubber Research Institute
of Malaya.

Mimeo

K.L. Mimeo unpublished
K.L.

Report no. 639, Washington,
McGraw - Hill Book Company
Tropical Science, Vol. 9
Ratmala, Ceylon and Ceylon
Institute of Secientific

and Industrial Research,
Colombo.

K.L.
K.L.
2 Vols. Rome

2 Vols. Rome

Rome

Rome

Rome

Study Group on Oilseeds,
Oile and Fats. Rome

Rome

Rome

Unpublished Ph,D, Thesis,
University of Minesota

University of Malaya
Prose - K.L.



Goh Khek Boon

Goh Pek Ean
Goh Pek Ean
Goh Pek Ean
Goh Pek Ean

Government of Singapore

Graham K. M.

Grosh K.A.

Guha M.M. & Soong N.K.

Hardon J.J.

Helm A.R,

Hickling C.E.
Hickling C.E,

Hi11 R,D,
Ho Yoke Ling

Holleman L.W.J., & Aten A.
Houek J.P, & Mann J.8.
Hora S,L, & Pillay T.V.R.

Hunting Technical Services

Incorporated Society of
anters

1969

1969

1969

1969

1961

1960

1969

1968

1969

1968

1969

1960

1960

1968

1967-68

1968

1962

1968

1969

1968
1967

1968

'An Approach to Develop & Poten-
tial Maize area in W, Malaysia'

'Varietal Observation of Field
Corn at the Federal Experiment
Station, Serdang 1967-68'

'Varietal Observation of Sweet
Corn at the Federal Experiment
Station, Berdang 1967-68'

'Weed Control in Maize and Sorg-
hum Production at the Federal
Experiment Station,'

'"The Proceedings of the Malaysian
Maize and Sorghum Coordination
at Improvement Workshop'

'Report of the Commission of
Enquiry and Statement of Govern-
ment's Future Policy for the
Malayan Pineapple Industry'

'Pests and Diseases of Inter-

cropped Bananas in Weet
Malaysia'

'Suitability and Prospects of
Rubber-Growing Soils for
Intercropping. '

'Developments in 0il Palm
Breeding'

'Some Aspects of Post-War
Agricultural Policy in West
Malaysia'

'Fish Culture'

'"Tropical Inland Fisheries'
'Pepper Growing in Johore'
"The Tapioca Industry of Cen-
tral Perak - An Engima'
'"Processing of Cassava and
Cassava Products in Rural
Industries’

'An Analysis of Domestic and
Foreign Demand for U.S8. Hog—
beans and Soybean Products
'Handbook on fish Culture in
the Indo-Pacific Region.'
'041 Palm Feasibility ltudy'
for Government of Thailand

'lamil:n—lnvntlmt Study

'Uda Walawe Report - Ceylon'

'011 Palm Developments in
Malayeia'

'"Progress in 0i1 Palm'

Agronomy Branch, Division
of Agriculture - K.L.

Agronomy Branch, Divieion
of Agriculture.

Agronomy Branch, Division
of Agriculture.

Agronomy Branch, Division
of Agriculture.

Federal Experiment SBtation
Serdang - Sungei Besi -
Selangor

Printed by Lee Kim Heng,
Acting Govt., Printers,
Singapore.

Preprint no. 20 from the
Malaysian Crops Diversifi-
cation Conference.

Rubber Research Institute
of Malaya,

Natural Rubber in Tyres -
NR Producers Research
Assoclation-welwyn Garden
City, Herts, UK.

Preprint no. 1 from the
Malaysian Crops Diversifi-
cation Conference.

Rubber Research Institute
of ..1.’..

0i1 Palm Genetics Labora-
tory Layang2 - Johor.

Unpublished M.A. Thesis,
University of Holl.
Faber and Faber.

The Camelot Press Limited,
London and Southampton.

Journal of ical Geo-
graphy, Vol., 28,

Department of Geography.
University of Singapore,

Food and Agricul ture Orga-
nisations of the United
Nations.

University of Mimesota.

Prepared in Cooperation
with the Fisheries Divi-
sion of FAO.

Borehamwood

Proceedings of First
Conference.

Proceedings of Second
Conference,



1.B.R.D,
I.B.R.D,

I1.B.R.D.

Kanapathy K. & Goh Ah Keat

Kay D.E.

Kay D,E,

Len 8.C.

Leonard P.L.
Leonard P.L.
Lim C.Y,

Lim D,

Lim Sow Ching & Barlow C.

Lim Sow Ching & Barlow C,

Lim 8ow Ching & Barlow C.

Lim S8ow Ching

Ling B.W,

Low J,8,

Lulofs R.B.

McHale T,R,
McHale T.R,

Mclaren K.G., & Buesnel E.L.

Margret D. & Gretton R.H,

1969

1970

1970

1969

1967
1966

1968

1969

1965

1955

1970

1957

1957

1957

1969

1965

1969

1969

1967

1964

1969

1955

'"The Quality ehd Marketing of
0i1 Palm Products'

'Current Economic Position and
Prospects of Malaysia'

'Second Jengka Triangle Project
- Malaysia

'"The Evualtion of Agricultural
Projects. A Study of Some
Economic and Financial Aspects'

'Growing Maize, Sorghum and
Tapioca on Peat soil.'

'Banana Products’
'The Market for Mango Products'

'Rice Mechanisation'

'Parm Planning and Land Deve-
lopment Bchemes'

'The Production and Marketing
of Barawak Pepper'

"The Malayan Rubber Replanting
Taxes'

'Cowpea Varietal Studies'

'A 8tudy of Inpute and Outputs
of Belected Catch Crops on
Immature Rubber Smallholdings
in West Malaysia,'

'The Effect on Rubber Dealer's
Prices Arieing from the Closure
of Central Latex Processing
Factories'

'A Study of Inputs and Outputs
of Belected Catch Crops on
Immature Rubber Smallholdings
in West Malaysia - Part I'

'An Agro-Economie Study of
Inter»emga on Rubber Bmall-
holdings,

'D:vtholopnoi::l o;:;land Fisheries
w spec asls on Fish
Culture'

'The Intergration of Livestock
with Rubber'

'A Btudy of Method and Costs
Commercial, Planting of
Tapioca in Kedah'

"Rubber and the Malaysian Economy'
'The Competition Between Synthetic

and Natural Rubber

'Network Analysis in Project
Management, '

'Cooperatives for Agricul ture
ucers'

Proceedinges of Third
Conf'erence.

2 Vols., Washington D,.C.

Wna.hington D.C.

Preprint no. 2 from the
Malaysian Crops Diversifi-
cation Conference.
Department of Agriculture.

Tropical Products Institu-
te London.

Tropical Products Insti-
tute, London,

Rice Research Centre
Bumbong Lima. Province
Wellesley,

Malaysian Economic Review,
Vol. 14.

Dept. of Agriculture,
Sarawak.

Malayan Economic Review.
Federal Experiment Station,
Serdang. Division of
Agricul ture - K.L.

(A Preliminary Summary of
Data) PartII Economic and
Planning Division. Rubber
Research Institute of
Malaya,

Rubber Research Institute
of Malaya.

Economic and Planning
Division.

Rubber Research Institute
of Malaya.

FAO/EPTA Fisheries
Biologiste.

Batu Pekaka Estate, Kedah.

University of Singapore.
Malayan Economic Review

Cassel Management Studies.

Food and Agriculture Or-
ganisation of the United
Nations.



Mason I.L,

Mason I.L.

Ministry of Agriculture

Ministry of Agriculture
Ministry of Agriculture
Ministry of Agriculture

Ministry of Agriculture
Ma, Yob b, Busu

Moore M,P. & Lewis M.S.
Morris J.E. & Graham D.J.
Molt J,

Meadows D,J,

Ministry of Commerce and
Industry

Ng Choong Sooi

Ng Choong 8ooi, Barlow C. &
Chan Chee Kheong

Ng Siew Kee

Ochese J.J., Sonle Jr. M.J.,

Dijkman M.J., & Wehlburg

Osbourn D.P.

Payne W, J,A.

Payne W.J.A.
Phillips T.A.

Price J.M.G.

Purseglove J.W.

Purvis M.J.

1968

1968

1968
1967

1969

1966

1969

1967

1968

1969

1970

1969

1967

1966

1969

1961

1969

1966

1970
1970

1970

1968

'Principles of Beef - Cattle
Breeding in the Tropics'

'Cattle Improvement in Taiwan'

'Rice Statistice in West Malaysia'

'Farm Economic Survey of the
Muda River Project 1966'

'Acreages of Micellaneous Crops
in 1968

'West Malaysia Census of Commer-
eial Poultry and Hatcheries'

'Statistical Digest'

'SBurvey of the Land Administra-
tion in the State of Johor'

'Agricul tural Cooperation in
Tunisia'

'The Heveacrumb Process'

'The Market for Passion Fruit
Juice'

'The Prospects for Coconuts in
the Development of the South
East Johor Project Areas'

'Market Study for Coconut Oil
in the United Kingdom and The
Federal Republic of Germany'

'Some Aspects of Estate Replant-
ing and New Planting Costs'

'Pactors Affecting the Profiti-
bility of Rubber Production
in West Malayeia Estates'

'S8oils of South Johor and
Manuring 011 Palm.'

"Tropical and Bubtropical
Agriculture, 2 vols.'

"The Introduction of Pangola
Graes into the Caribbean
Islands'

'Nutrition of Ruminants in the
Tropics,'

'The Livestock Industry in
Johor'

'Report on Cocoa Possibilities
in West Malaysia'

A& new Bystom for Field Col-
lection and Transportation of

'Tropical Crops Dicotyledons, '
Two vols.

'Present Bupplies of Food
Tobacco md Cotton in luimu

and Brunei, 1956-61"

Proceedings of the Beef
Cattle Breeding and
Ranching Development
Conference, Uganda.

Edinburgh University
Reprint.

Unpublished Mimeo, Oxford

Rubber Research Institute
of Malaya.

Tropical Products Inatitute
London,

Internal Project Report.
K.L.

Reprinted from Planter's
Bulletin 92. Rubber
Research Institute of
Malaysia.

Reprint from 'l‘he Planter'.

The MaCmillan Company
Nl‘ Yo‘l‘l.

Journal of the British
Grassland Society, Vol.24

Reprinted from Nutrition
Abstracts. Review vol, 36.
FAO/UNSF Dlir{n'l'ﬂinina

and Research Institute
- Philippines,

Internal Project Report.
Commonwealth Devel opment
Corporation, London.

Reprint from 'The Planter's
vol. u5.

and Oreen Company
Limited.

Cornell University (Mimeo)



Pushparajah E. & Tan See
Yeok

Pushparajah E. & Wong Phui
Weng

Raymond W.D,

Ricker W.E.

S8ankar N,.S,

Sankar N.S.
Seale C.C, etal

Selvadural 8.

Selvadurai 8,

Selvadurai S, & Ani b,
Arope

8hol to-Donglas J,
Simmonds N, W,

Simmons J.L,
8ingh 8,

Smith C,A,

TAMS/Huntings
Tan K.M.

Tan 8ee Yeo & Templeton J.K.

Thomas P, 0,
Thuraisingham 8,

Tropical Products Institute

1969

1969

1966

1966

1967
1953

1962

1966

1967

1968

1969

1968
1959

1970
1968

197

1967

1968

1969

1970

1969

1971

'Tapioca as an Intercrop in
Rubber'

'Cultivation of Groundnuts
and Maize as Intercrops in
Rubber, '

'Tropical Products Inetitute.
Proposals for the Oprganisa-
tion on Palm Fruit Process-
ing by FLDA Smallholders in
Malaya'

'Methods for Assessment of
Fish Production in Fresh
Water'

'"Fruits Collection and Evacuation
by Road'

'Harvesting of 011 Palm'

'Agronomic Studies of Ramie
in the Florida Everglades'

'Preliminary Report no. 7.
Coconut, '

'An Evaluation of the Minyak
Beku (Johor) Coconut Replanting
and Reliabilitation Scheme'

'A Preliminary Report on the
Survey of Cocount Smallholdings
in West Malaysia,.'

'A Study of Pinea?ple Growers in
Pontian District

'8ocio-Economic Study of the

Padi Farm Areas in Province
Wellesley'

'Cash from Eesential 041’

'Bananas, Tropical Agricul ture
Series'
'Land Reform in Tunisia’

"An Bvaluation of Three Land
Development Schemes in Malaysia'

'The Peeding Value of Tropical
Orass Pastures Evaluated by
Cattle Weight Gains'

'Jengka Tringle Report'

'A Casestudy of Pi &
Bel ding;'dy neapple Small

'Returns from a Catch Cro
p of
Groundnut end Bome Aspecies

'Malaysian N.R, in the Seventies,
A Forecast of Production Trends'

'Proposals for Large Scale Dairy
lopment in West Malaysia,'

"The Market for Exoti
Products in the U.I.? L

Preprint no. 12 from the
Malayeian Crope Diversifi-
cation Conference,

Rubber Research Institute
of Malaya.

Preprint no. 2 from the
Malaysian Crops Diversi-
fication Conference,
Rubber Research Institute
of Malaya.

Ministry of Overseas Deve-
lopment.

Blackwell Scientific
Publications, Oxford and
Edinburgh.

Reprint from the Planter's

Reprint from the Planter's

Florida Expt. Station.

Commissioner for Agriculture

Census, Ministry of Agri-
culture and Cooperatives,
K.L.

K.L.

Agronomy Branch,Pivision
of Agriculture Census.
Ministry of Agriculture
and Cooperatives,

World Crops, London.

Longmans, Green and Com-
pany Limited.

A.1,D, Spring Review.

Malayeian Economic Review.

Mimeo. CSIRO Laboratory,
Lawes, Queensland.

K.L.

Research Paper no. 1L;
Pineapple Research Station

Preprint nol L from the 4u
Malaysian Crops Diversif -
cation Conference, Rubbe
Research Institute of
Malaya,

Paper Presented at RHI'L
Planters Conference, K.l.



Tropical Products Institute
Turnier J.W.

Turner P.D*

Turner P.D.

U.8.D. A,

Vickers M.E.H.

Wahby O and Ericksen C.G.
Walker H.

Walker H,

Webb B.H.

Wee Y.C.

Wee Y.C., Seow K.K., Tay
T.H. & Tan K.M.

Wernberg N.E. & Assocliates

Williamson G. & Payne
W.J.A,

Winter J.D,

Whittemore H.D. etal

Wurtz A,.Q,

Zambia Livestock Development
Programme :

Zambia Livestock Development
Programme

Zambia Cattle Development
Limted

1962
1968

1968

1969

1969
1970

1969
1969
1969
1965
1966

1969

1965

1968

1967

1968
1959

1968

1963

1968

1970

1970

1969

'The Market for Ramie'

'Beef Cattle Crossbreeding-
A Summary of Project 605,
1952-1967"'

'0i1 Palm Developments in
Malaysia,'

'"The Quality and Marketing
of 011 Palm Products'

'Pats and Oils Situation'

'Foreign Agriculture Circular
(FFO 9/70)'

'Foreign Agriculture Circular
(FFO 1/69)'

'Growing and OGrazing Good Grass
in West Malaysia'

'The Tapioca Industry in West
Malaysia'

'The Market for Derrie and
Loncho carpus'

'The Market for Cassava'

'The Mechnisation of Sugarcane
Production'

'Pinasp?le Cultivation in
Malaya

'Pineapple Research - 1964-68
Research Bulletin no., 1'

'Feasibility Study or Esta-
blishment of Modern Regional
Slaughterhouses in Malaysia'

'gtudy for Regional Sla

'An Introduction to Animal
Husbandry in the Tropics'

'"The Market for Dehydrated
Vaaet.nb%aa in the United

Kingdom

'Mechanical Hawesting and
Rivboning of Ramie Fibver'

'Experimental Fish Culture
Project in Uganda'

'"Interim Report on Phase 2
Programme Vol.1 - Bector
Review and Summary of Proposed
Programme '

'Proposed Programme’
'Pre-investhent Planning Report
for Four Dairy Farms and Two

Breeding Weaning Ranches.
Phase 1.'

.

terhouse
in Kluang, Johor, West Malaysia'

London.

Journal of Animal Science
Vol. 27.

Published by the Incorpo-
rated Society of Planters.
Printed by Yan Seng Press

The Incorporated Society
of flanters.

Washington D.C.

Reprint from 'The Planters'
K.Iu

Tropical Products Institute
London.

Tropical Products Institute
London.

University of Malaya - K.L.
Preprint no, 16 from the
Malaysian Crops Diversifi-
cation Conference.

Research Information Paper
no. 4. Pineapple Research
Station.

Pineapple Research Station.
Malayan Pineapple Industry
Board.,

Copenhagen.

Copenhagen.

Longmans, Green and
Company Limited.

Tropical Products Institute
London.

University of Florida, Agri-
cultural Experiment Station,
Productions Research Report
no. 65.

Food and Agriculture of the
United Nations.

Ministry of Rural Develop-

ment Government of the
Republic of Zambia.

Vol. 2.

Zambia Livestock Develop-
ment Programme,



Wmw D™ E WO DWW

@~ B U -

8V 3

troduced by South

Land Resources
Water Resources

37V 4 Sociology

Short-term crops
Coconuts

Pigs

Poul try

Fish Culture
Fruit and vegetables
Pineapples
Pepper

Goats

Beef

Rubber

01l palms

Draft Project Report

Estates under Public Sector Auspices
Development of Mixed Farm Holdings.







	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 
	Page 47 
	Page 48 
	Page 49 

