








Rubber and oil palm

a7. The principal crop in N.S. is rubber, followed by oil palm
{(Table 5). Rice-growing occupies little more than 1% of the land
area allocated to agriculturel. Rice (paddy)-growing, with hame
gardens (dusun), however, has been the historical form of village-
based small-holding agriculture in the State. Communities have
developed around suitable locations for the cultivation of rice.
These communities, by the industry of generations, developed a
system of diversified cropping and land use that undoubtedly fitted
well into the environment and also, by modern standards, has high
landscape value. While the national agencies concentrate on the
promcticn of commercial plantation crops on a large scale, by
adopting a conservation approach, the State Government would seek to
insert into the development process a set of values ultimately based
on appropriate multiple land uses, landscape aesthetics and an
aspiration for the perpetvation of alljed social values.

98. " Rubber and oil palm hectarxages have increased considerably
over the last two decades (Fig. 5). The closed cancpy of an
established rubber plantation provides some degree of protection

to the soil surface. HNone the less, erosion is inevitable: figures
indicate a rate of soil loss 100-200 times greater than under

natural forest (Table 6)2. Conditions under oil-palm cover are likely
to be broadly comparable.

Agrochemicals and pollution

99. Even with the most careful application of herbicides,
insecticides, fertilisers, etc. to tree~crops, it is unrealistic to
expect that these agrochemicals can be excluded from the surface
drainage system. Similarly, despite the strictest control of
effluent from processing factories, it must be expected that
accidental pollution will occur at times. It is, therefore,
impractical to conceive that water systems draining from
plantations can ever equal the conservation value of natural water.
Under better circumstances, some agquatic wildlife will nevertheless
be supported. Characteristically, the community will, however, be
nuch reduced in diversity - even though substantial numbers of hardier

33

(FARMING & PLANTATION)

In agricultural aveas, planners should
seek to introduce crops and cropping
patterns that will ereate a harmonious
landscape and will make the best of
loeal variations in soil type

(see para. 97).

The Land Code (1953}, ch. 138, s. 20,
provided for the retention of viparian
reserves, 50 yards wide. In new
schemes, this regulation should be
enforced to proteet all main water-
courses. (see para. 99).



species may be found. BAmong fish, for example, the original
cyprinid (carps) fauna is largely exterminated, to be replaced by a
lesser array, of which air-breathing anabantids and catfish
predominate. 1In order to minimise the effects of pollution, a
Conservation Strateqy would ensure that where cil palm and rubber
plantations are sited alongside main streams, the waters of these
streams should be protected by riparian reserves, if necessary,
recreated by planting. 1In addition, facilities for natural
purification should be interposed between all outflows from the
estate and the mainstream system. Even heavily polluted waters
{e.g., factory wastes) are amenable to preliminary treatment on land,
where they have been found to improve the structure and fertility of

soils. Subseqguently, residual pollutant loads can be dispersed throuagh

micro-organisms and plant activity in open ponds or artificially
created swamps. Both riparian reserves and ponding increase the
diversity of habitats and are thus favourable to wildlife
conservation.

100. If, as is likely, the treated water has been enriched by
leachate, the ponds will be productive for agquaculture.
Functionally, 'swamp' could be multiple-cropped rice paddies, used
for sago growing or even for economically valuable swamp-adapted
timber trees, again potentially benefitting from leached
fertiliser.

Plantation management

101. As already noted (see paras. 51, 80), replacement
plantations of non-native timber trees support only a small selection
of the original forest-adapted biota. Natural or replanted riparian
reserves such as those proposed above ({see para. 99) would function
chiefly to protect the waterways. These strips of trees would zlso
function to enhance landscape values, and to diversify the
environment of estate workers. In planniny new plantations, the
crop trees should be laid out in blocks (each of, say, a few
hundred hectares) bounded by strips, 40-80 metres wide, of enriched
semi-wild tree vegetation. The latter, where possible, should
follow the stream systems. The value of these strips will include
wind-break function, but chiefly will lie in their contribution to
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Waste water from rubber or oil palm
factories should normally recelve
initial treatment on land and subseyuer
by open ponding (see poras. 99, 100).

The planned lay-out of new tree-crop
plantations should incorporate strips
of improved semi-natural tree vegetatic
wneluding traditional fruit trees,
following watercourses us fur as possil
(see para. 101).



scenic diversification, recreation potential and other uses for man,
including exploitation for minor forest products, improved and
diversified traditional fruit culture (e.g., durian, langsat),
provision of firewood, etc. They could also help to increase the
population density of useful biological pest-control agents, such as
rat~eating owls and hawks, by providing tree nest-sites or suitable
habitat for the erection of artificial nest-boxes.

Paddy fields

1o02. From available statistics, the area of paddy-land under
active cultivation in N.S. has been on the decline over a number of
years3. Table 7 presents the situation up to 1979, with 6,343 ha in

active use. Reported totals of only 2,425 ha main-season and 1,494 ha

off-season represent a further large decline in cultivated area
during 1980. Only in Kuala Pilah, Tampin and Rembau districts were
there significant areas of cff-season cropping.

103. The value of rice-fields for wildlife conservation lies
in the provision (if only on a seasonal basis) of swampy habitat.
This is of importance to specialised animals, including Malaysian
resident species of aguatic birds (e.g., rails and kingfishers),
and more notakly, to migrants which depend on this or similar
habitats during their winterihg period (e.g., egrets, wading birds

and several species of warblers). 1In terms of landscape conservation,

however, the paddy fields make a strong visual contribution - one
which is particularly associated with the Malaysian scene.
Historically and culturally, rice-farming is the traditional way
of 1ife in rural areas and, as already noted, has been the most
formative influence in the development of the Negeri Sembilan
landscape.

Tanah terbiar

104. On the grounds, therefore, of wildlife conservation,
landscape conservation and cultural continuity, it is sad to see
that a high proporticon of the former paddy-lands of the

State (57% of the total in 1979 and no less than 73% in 1980, if

is
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Abandoned paddy lands should be
rehabilitated (see paras. 104, 105).



figures for the latter year are to be believed) should now be in disuse.
This situation is not new, but has been increasing in severity for
several years (Table 7). BAbandoned paddy lands ('tanah terbiar') are
divided rather equally between those within DID (JPT) irrigation
schemes and those without (in 1979, 4, 835 ha to 3,577 ha,
respectively). The abandoned paddy fields in some cases are being
grazed by livestock, 1D others encroached by scrubby second growth.

lo5. The official report on the problem3 identified lack of water
as the chief factor contributing to the abandonment of paddy land
(51.5%), followed in importance by 'social factors' (25.2%)

(Fig. 6). No one factor can be treated in isolation but, if water
shortage is in fact critical, the remarks on the conservation of
catchment areas and other water resources in Sections 2 and 3 of this
report are given added weight. 1In one detailed instance, at Kampung
Inas, Johol, the deterioration of water supply available for the
paddy fields coincided closely with logging of the surrounding hilis4.

106. As shown above, it would undoubtedly be advantageous in
conservation terms to revive these abandoned paddy fields if funds

can be obtained to provide additional water. Where possible, the
diversion of nutrient enriched outflow from plantations into
supplementary irrigation schemes could be beneficial. 1In the meantime,
it is desirable that alluvial tanah terbiar be put to productive

use in alternative ways. Market gardening for domestic and cash
vegetable crops is one such use, but may itself be restricted by water
supply. Where the labour force has already declined through emigration,
such cultivation could well be replaced by livestock rearing. The
rehabilitation of buffalc herds on a relatively large scale, perhaps
under community control, could ensure a relatively cheap, traditionally
acceptable source of beef in the countryside.

Grazing grounds

107. There are, in fact, in the State many gazetted ‘'buffalo
grazing grounds'. Unfortunately, of the total area of 2,375 ha, only
1,454 ha are judged by the State Veterinary Department® to be suitable
for their designated purposes, now or in the near future. '
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A conservation policy would seek to

maximise return by selecting animals

that most efficiently convert indigenous
vegetation, without the need for pasture
enhancement (including use of agrochemicals),
Water buffalos are superior to cattle

in this respect (see para. 106).

Gazetted buffalo grazing grounds should
be reviewed. Those not suitable in the
foreseeable future should be degazetted
and converted to alternative use in
accordance with a Conservation Strategy.
(see parqg. 107}.
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Future policy

108. In its overall approach to agriculture, a Conservation
Strategy has been shown to favour integrated land use and the recycling
of resources wherever practicable. This approach can be applied
broadly to other aspects. For instance, in intensive poultry or
stock-rxearing, conservation will favour impoundment or closed

system ponding of dung and its re-utilisation (e.g., in combination
with fish-rearing, or as a fertiliser). 1In intensive (especially
multiple-cropping) rice culture, conservation will most strongly
cantion against the excessive use of pesticides and potentially
wasteful use of fertiliser, and stresses that care needs to be taken
to control the run-~off from agricultural land if it has polluting
potential. Where they can pravide an effective alternative, methods
of biological pest control are favoured.

109. Finally, in fruit growing, the Strategy will suppert
improvement of the strains of familiar native types against
importation of exotic types requiring an impracticable degree of
management, This is especially so in the case of the durian, which
yields useful timber, has magnificient landscape value, and requires
bats for pollination, as well as providing seasonal income for rural
people,.

110. Thus, this conservation-oriented approach to farming and
plantation emphasises the multiple use of water and land. 1In the
process, it introduces variety and feature into the landscape, and

a less monotonous environment for mankind, offering additional
opportunities for creative occupation, self-education and recreation.

Summary

The Conservation Strategy recommends stricter enforcement of legislation to protect the soil surface
(see para. 95)., It would resist the further alienation of Forest Reserves, favouring fuller use of land
already allocated to agriculture (see para. 96). It would encourage multiple land uses (see para. 97}.
Plantations situated alongside main streams should be required to preserve - or if necessary, replant - a
riparian reserve (see para. 99) and to provide facilities for natural purification of effluents (see para. 99).
Strips of non-crop tree plantation should be incorporated in estate lay-out (see para. 10l). Emphasis is placed on
the conservation value of rice-fields (see para. 103); it is desirable that abandoned paddy-land in the State should
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ultimately be rehabilitated (see paras. 104, 105, 106}. Meanwhiie. it could be brought into alternative
productive use via market gardening or buffalo rearing (see para. 106).
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SECTION S : Human Settlements and Other Land Uses

General

111. The population of Negeri Sembilan (1980 census) is
563,955 persons, at an average density of 85 per km2, These figures
show an increase of 17% in the State population during the decade

since 1970 (Table 8). Future extrapolations are available until 2000
(Table 9). By world standards, pressure on living space is as yet low.

112, Among districts, the population of Jelebu is the lowest
(37,917 at 27.7 persons per kmz) and that of Seremban the highest
(207,792 at 21B.4 persons per km?)} (Table 8). All districts except
Rembau have shown an increase in population in the decade 1970-1980.
This has been largest in the new District of Jempol which has been
the area of greatest development thrust {+ 32.3%) but has alsoc been
above average in Tampin (+ 21.3%) and Seremban {+ 23.0%).

113. 1980 census fiqures on urban populations have not been
available to the compilers of this report. 1In 1970, there were
only three towns in N.S., with populations in excess of 10,000
persons : Seremban 80,900, Kuala RPilah 12,500 and Port Dickson
10,300. In 1970, Seremban town accounted for 16.8% of the total
State population. The above-~average increase in population

in Seremban District, 1970-80, gsuggests that an element of ‘urban
drift' may be involved, but it is not apparently excessive. The
draft Yunit Pelan Struktur Seremban, provides figures for urban
migration. Seremban at present is identified as an intermediate
step for persons from other districts intending ultimately to move
to the Klang Valley, Selangor. 1In the proposed Seremban Structure
Plan, a population increase to 300,000 persens in the year 2000 is
envisaged.

114, If the three towns, Seremban, K. Pilah and Port Dickson
are excluded, 78.5% of the (1970) State population lived in small
towns, villages or truly rurgl areas. Many of these persons will
thus be closely affected by the issues relevant to a Conservation
Strategy.

STRATEGY

PRESCRIPTION



Industry, new towns and industrial sites

115, Industrial development within the State has been concentrated
in the vicinity of Seremban (including the Senawang Industrial
Estate). A smaller industrial estate exists at Dioh, Kuala Pilah;
others, still in the development stage, will be at Chembong and
Simpang Pertang. Existing estates in 1977 _accounted for 64 out of

76 industrial factories (84%) in the State .

116. Limits to the expansion of population in certain existing
centres and the siting and establishment of new towns and industrial
enterprises will be dictated, firstly, by water supply. Figures
presented by the water division of the JKR suggest that excess piped
water is, for the moment, available in three districts but that
Kuala Pilah and Jelebu are near the limit of present piped resources
{(Table 10). Further exploitation of potential, via headworks, would
seem possible in Jelebu. However, it is likely that much of this
additional water will.be required for other districts, such as
Jempol, which relies largely on external sources of supply and

has limited internal potential (Maps 1, 2 and 3),

117. The size and siting of new towns and industries would also
influence their capacity to pollute. Provided that control of
pollution can be assured, a Conservation Strateqgy favours the
existing State policy of grouping industrial enterprises in sites
specially planned and allocated for such purposes. Because of its
disproportionately great potential effect, the oil refining and
petrochemical industry at Port Dickson requires particular attention
in this respect. If liguid effluent is discharged to natural water
courses, it is essential that appropriate environmental quality
objectives (E.Q.0.s) should be set and emissions monitored to ensure
that discharges do not exceed acceptable limits. Clearly, if
difficulties are envisaged in attaining desirable levels of pollution
control, considerable care has to be taken in assessing potential
downstream damage.

118. Discharges from habitation and industries to the sea also
require control. Although dilution of emissions may be rapid, there
is still the danger of pollution. The mangrove habitat, in particular,
provides the feeding and breeding grounds of many coastal or marine
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A comprehensive system of inter—

cateltment piping (= water grid) round

the State would help to maintain

equitable water supplies. The development
of future sites of heavy water-usage in
Kuala Pilah and Jempol districts will
nevertheless require cautious plamning
(see paras., 116, 117).



organisms {(Sections 2 and 3). Open rocky, sandy and sandy-muddy shores
support poorer faunas which are adapted to clearer, less silt-laden
water and, therefore, still more susceptible to pollution. These
shores, moreover, are an important recreational resource for people
within a radius of at least 150 km and can only fulfil this function

in a pollution-free State.

119. A conservation-oriented strategy would also demand attention
to pollution of the air. For instance, the discharge of acid gases
(S04, NOx) can have far-reaching effects if acid rain is subsequently
precipitated in an enviromnment of naturally low pH. GSmoke and
particulate pollution is already a problem near some oil palm factories,
for example, in Siliau.

Protection of the soil surface

120. Apart from pollution controls in the conservation of water
courses, attention is also directed to the dangers of excessive

erosion of the surface soil, and hence siltation. As has been pointed
out above (Section 4 and Table 6}, in the Malaysian environment this
problem is ever-present. In areas of urban settlement, it is customary
for development land to be cleared well in advance of the start of
building. This practice inevitably leads to serious surface erosion.
Bukit Kaya, on the border of Seremban town, provides a notorious recent
example. A Comnservation Strategy would take steps to minimise the time
of exposure of bare soil.

121. A congservation approach would also in many cases gquestion the
need for wholesale land clearance in every such case. Undoubtedly,
it may appear more economical to build on flattened, unvegetated
ground. But such calculations fail to take into account the
transferred financial costs to-others, e.g., in silt clearance, water
purification, etc, These calculations also fail to take into account
the unquantifiable aspects, such as destruction of landscape value and
the deterioration in amenity. Advance infrastructure development is
required to ensure that corrective measures apply. A conservation
approach, in such cases, gives high value to the retention of the
existing soil surface and the plants that grow on it. In townscape
‘tarmg, ®ven small trees have high aesthetic value (Table 11}). &
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More stringent enforeement of legislatic
(The Land Conservation Act, 1960) is
required to minimise the escape of silt
from building sites (see para. 120).



Conservation Strategy thus has a contribution to make to development
control regulations, even in urban areas. It should also be noted
that the provisions of the Land Conservation Act (1960} specifically
relate in Part III to the prevention of damage by erosion and
siltation. The State Authority undoubtedly possesses powers to act
in this field, to protect water courses, both natural and
artificial.

Hot springs

122, Hot springs of actual or potential tourist interest exist at
Pedas and Kota. Any development in the vicinity of this resource
would logically ensure tlat the natural water supply is safeguarded.
Hot spring water supports highly specialised algae and other biota

of considerable scientific interest. These gsprings are slow-flowing
and therefore not self-cleansing.

Recreation

123. Conservation also recognises the need for natural or semi-
natural open spaces near or within urban centres for informal
recreation. This is a legitimate land use in terms of the Town and
Country Planning Act (1960), but has been given far too little
attention. 1In the suburban context, it i1s noted that all districts
. in N.S. possess gazetted buffalo grazing reserves (see para. 107},
Parts of several of these reserves are no longer suitable for their
designated purposes. Consideration could be given to the action
necessary to utilise unsuitable grazing reserves for more general
public recreation purposes, e.g., provision of access and
appropriate infrastructure, amenity tree-planting, drainage,. etc.

124, Tree-planting schemes in recreation areas, and also in other
public places and along roadsides, can be planned to enhance the
wildlife potential by use of native trees (as opposed to the popular
cultivated excotics). Propagation trials and growth tests on suitable
selected species can be undertaken hy the State Forest Department.
The angsana (Pterocarpus tndicug) has been planted as a roadside tree
in the State (e.g., the approach to Seremban)., 1In view of its large
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A list of tree species appropriate for
trial use in roadside/road divider
plantings is given us Table L1.



final size, vigorous root growth and spreading habit, this tree is
most unsuitable.

125. In the rural parts of the State, recreation areas are likely
to be larger. Proposals have already been made for the use of the
summit of G. Telapa Buruk as Rmenity Forest Reserve for educational
use. If, for example, Pasir Panjang Forest Reserve is alsc selected
by the State AButhority as a suitable conservation area it would
undoubtedly be essential to promote good public relations.
Facilities required will include a visitors' reception centre with
interpretative facilities and a network of marked trails. 1In
conjunction with the State PForest Department, State Education
Departpent and the Ministry of Culture, Youth and Sports, it might
prove valuable to provide simple hostel accommodation so that
students following appropriate courses could be introduced to the
forest environment. The accessible parts of some other, perhaps
already partly exploited, forest reserves would probably be

suitable for more informal outdoor recreation, including hiking and
camping.

126. Menticn has also been made of the facilities existing at
Pasoh {(Section 3) (see para. 65). It needs to be re-emphasised
that this site is not appropriate for development for public
recreation.

Sea beach

127, The chief recognised recreation area of N.S. at present
consists of the sandier stretches of open beach, particularly in
Port Dickson district. From a conservation viewpoint, it is
important that all developments on the coastline should respect
the landscape and recreational wvalue of the beach. Stress must be
placed on the prevention of pellution, both from land-based
sources and from the sea.

128. Qil pollution from marine sources is a commonplace event, now
occurring at significant nuisance level at least once per yearZ2.
Iocally generated oil pollution from the two refineries mast also
cause concern, and they are reported to use chemical methods to
disperse spillages (see para. 42),
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Domestic asewage {and industrial effluent)
ghould receive preliminary treatment
before discharge to the sea

(see pura. 128),
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129. The discharge of untreated sewage, from homes or hotels,
etc., can also severely impair the aesthetic and recreational value
of beaches. Where possible, all such effluent would receive
preliminary land-based treatment, centralised or otherwise, before
discharge. All pipelines to the sea should discharge from a
sufficient distance below the low-water spring tide-level.

130. A conservation approach would advocate management of the Litter control in beach area isg
beach amenity with the provision, maintenance and regular servicing important.

of facilities such as car-parks, toilets and above all, garbage bins

in heavily used areas. Some degree of policing of public behaviour

is undoubtedly in the general interest. &As noted earlier (see

para. 38), litter has already had a deleterious effect cn the

sea~-bed environment of such places as Blue Lagoon.

Ancient monuments

131. Negeri Sembilan is also unique among Malaysian States in the Where development cammot avoid destroyin
richness of its megalithic monuments and other historic structures Ancient Monuments, the opportunity for
of social and cultural significance. The conservation of these sites rescue arvchaeological investigation nust
is an important responsibility of the State {in conjunction with be taken.

the National Museum) .

Summagz

The expansion of population in existing and new towns will be limited by water supply. A comprehensive
system of inter-catchment piping round the State would help to maintain equitable water supplies (see para. 116).
A Conservation Strategy supports the existing State policy towards industrial estates (see para. 117). The
pollution potential of urban centres and industry should be assessed by appropriate environmental quality
objectives {see paras. 117-119). The retention of existing soil surface and its vegetation as far as possible
is a desirable goal (see paras, 120, 121}. Development around hot springs should not endanger the water supply
or its quality (see para. 122), It is recommended that paris of buffalo grazing reserves not suitable for
cattle should be allocated to informal cutdoor recreation (see para. 123)., Tree-planting schemes in
recreation areas can be planned to enhance the wildlife potential by use of pative trees (see para., 124).
The beaches of the coast require positive management (see para. 130). Monuments, notably the megalithic
alignments, are an important responsibility of the State (see para. 131).
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SECTION 6 : Conservation of Species

General

132, The approach of this Conservation Strategy has been to assume The State Forest Department should select,
that the forest-adapted understorey plants and the forest animals will - in consultation with FRI, representative
be preserved wherever adequate tracts of tall forest habitat are atands of seraya (Shorea curtisii) for
retained inviolate as designated Protective Forest Reserve or Amenity designation as Protective/Amenity Forest
Forest Reserve. It should not be overlooked that certain species of Reserves.

forest timber tree may also require protection. For example, N.5.
still retains some impressive seraya (Shorea curtisii) ridge forests,
which have high landscape value and scientific and educational
importance as whole stands.

133. Data are not available to record the occurrences of rare or
unusual understorey plant species in the State. If such rarities are
reported, special advice will be needed on appropriate protecticn
measures. This advice may well include a recommendation for further
Amenity Reserves to be established. Until these cases are known, a
Conservation Strategy would organise any timber extraction in a
manner that minimises the injury to the forest-adapted plant

(and animal) communities (Section 3).

134. Aquatic faunas are safeguarded by attention to water quality,
the prevention of siltation, the preservation of shade cover and
protection from eutrophication and pollution by chemicals. &ll these
points have been emphasised elsewhere in the course of this paper.

135. Special measures are needed for the larger and more
vilnerable animal specieés. These include those mammals, birds and
reptiles already protected by legislation. Some may be hunted under
licence from the Department of Wildlife & National Parks. Others are
totally protected, and it is these that must cause the greatest
concern.

‘Hoxrnbills
136. Aamong large birds, the horxnbills are most severely threatened

STRATEGY FPRESCRIPTION



by forestry operations. All species of hornbills (8 in the Peninsula)
depend on natural tree-holes for nest-sites. These holes ordinarily
occur in mature or over-mature trees. Since the nesting female is
walled in along with her young, the felling of a nest-tree during its
period of use kills both mother and offspring. The male (and often
others of the group) will attend closely and be vulnerable to
shooting. More serious in the long term, is the removal of large
trees by logging which prevents the development of suitable nest
holes and so denies the remaining hornbill population the

opportunity of breeding.

137. Allhornbills are totally protected, and it is therefore
illegal to shoot them. The law needs to be more closely respected.
If the law is enforced, then the several points of this Strategy
proposed above, with respect to forests (Section 3), notably the
retention of all VJRs and the organisation of coupes so that blocks
of mature forest survive as refugia in all extraction schemes, should
be adeguate to ensure the retention of at least a minimum number of
potential nest sites. It should alsc be possible to manage an area
of Protective Forest Reserve so as to enhance its wildlife carrying
capacity, e.qg., by enrichment planting of suitable food-trees and,
perhaps, provision of artificial nest-sites.

Large game animals

138. The problem of the large animals, notably seladang {Bos
gaurus) and elephant (Elephas mgrimus) is very much more intractable.
The presence of either of these species is incompatible with
agriculture or plantation. They are dangerous and cause serious
damage to cxops including tree crops. )

139. The onc¢e famous N.S. population of seladang has been virtually

exterminated. There are said to remain only a few individuals
(estimated 15, July 1981)1 in the Serting area. There now seems to be
no secure future for these great wild cattle in the State.

140. On a state or national basis, it is to be hoped that a semi-

wild herd will be maintained somewhere in captivity. Such an enterprise

will be demanding in effort and resources and it is a challenge that
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perhaps the State will wish to meet. This is the only equatorial
population of Bos gaurus. Its immense size and capacity to thrive

on local browse and grazing place it in a unique position among
cattle. The cross between domestic cattle and Bos gaurus is utilised
in the Indian region and should certainly be tried in Malaysia.

141. Elephants in N.S5. in recent years have occurred chiefly in
the north-eastern part of the State, where their ranges extended into
Pahang. The opening up of Jempol district has eliminated their former
habitat in this general area. The surviving herds will undoubtedly

be hazardous to the development of plantations.

142. . The problem of the elephant is nation-wide and cannot be
seen in terms of one State alone. Cross-border cocperation with
agencies in other States, notably Pahang is unavoidable. Plans

to construct a long electric fence in north-eastern N.S. are noted
with interest. Time will show whether or not this procedure
proves effective. )

Summagz

The State Forest Department should select, in consultation with FRI, representative stands of seraya
(Shorea curtisii) for designation as Protective/Amenity Forest Reserves (see para. 132). Timber extraction
should be conducted in a manner that minimises injury to forest-adapted biota (see para. 133). Laws
concerning animal species and forest need tc be more closely respected.
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algae
ancylid
aroid

avian

biota
carnivorous
conservation
desmids
detritivorous
fauna
floristics

genecology

heterotrophic
lithology
microfauna
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one or many celled simple plants with chlorophyll and which live in wet or damp conditions.
a group of snails.

a group of plants including Caladium (keladi).

pertaining to birds.

animal and plant life of a region.

feeding on animal tissue.

for definition, see Section 1.

a type of algae.

‘feeding on detritus.

animals of a region.
plant species composition.

the study of species and other taxa by the combined methods and concepts of ecology and
genetics.

requiring a supply of organic foocd.

science of the nature and composition of stones and rocks.
animal life visible only under a microscope.

nitrogen, as an element,

oxides of nitrogen.

existing as constituent of organised bodies or formed from bodies $o existing, containing
carbon in its molecule.



oviposition

pH

physiognomy
phytogeographical
planaria
rotifers

S0k

species

terrestrial
topographical
wintering grounds

wintering period

-

-

[

.-

egg-laying.

unit of measurement of acidity or alkalinity.

structure and form.

concerned with the geographical distribution of plants.
flatworms.

minute aquatic animals with rotary organs used in swimming.
oxides of sulphur.

group of animals or plants subordinate in classification to genus and having members
that can interbreed to give viable offspring.

pertaining to the land.

concerned with the description of landscape features.

-the region(s) where northern migratory birds spend the northern winter, e.g., Malaysia.

the season spent by migrants on their wintering grounds.
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. MAP |
NEGERI SEMBILAN: SURFACE DRAINAGE




MAP 2. ‘
NEGERI SEMBILAN: SURFACE WATER RESOURCES
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MAP 3.
NEGERI SEMBILAN: HYDROLOGICAL REGIONS
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MAP 4.
NEGERI SEMBILAN : PHYSICAL.




MAP 5,

NEGERI SEMBILAN: COAST
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MAP 6.
NEGERI SEMBILAN: GAZETTED FOREST RESERVES
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FIGURE Ig. NEGERI SEMBILAN: ANNUAL RAINFALL TOTALS OVER
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FIGURE 2. NEGERI SEMBILAN: MONTHLY RAINFALL AT

KOK FOH ESTATE, BAHAU [970-1980

1970
72-19inches

on 133 days

197!
3479 inches
on 114 days

1972
©4-48 inches
on 104 days

1973
75-95 inches
on 136 days

1974
43-69 inches

on 100 days

1975
76-46 inches

on 142 days

M My Jy S



FIGURE 2.
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Footnotes: Rainfall at Kok Foh Estate is kindly provided by J. Duckett. Areas of

black on the graph showed months when rainfall was less than 5 inches
and therefore, net water deficit wos experienced. Annual figures refer

to calender year.




FIGURE 3. NEGERI SEMBILAN: AREA OF GAZETTED FOREST
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FIGURE 4. NEGER|I SEMBILAN: TOTAL AGRICULTURAL
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FIGURE 6. NEGER| SEMBILAN: STATED REASONS FOR
ABANDONING PADDY LAND.
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TABLE 1. Negri Sembilan : Faunal assemblage of JKR headworks 'Saraca' streams sampled by the WWF team
for the purpose of this report

Pedas Pantai Pertang Mantin
Headworks Headworks Headworks Headworks
5. Beringin S. Batang Benar 5. Pertang S. Terip S. Mongku S. Bangkong

INSECTS:
No. of Orders 6 8 B B 5 7
No. of Familieg 8 18 19 12 10 17
No. of species 9 20 22 13 10 ig
identified

OTHER INVERTEBRATES
(No. of species)

Snails - - 1 - 1 1
Tricladida - - 1 - 1 1
Crustacea 1 1 2 1 : 1 1
VERTEBRATES
(No. of species)
Fish 2 - 3 3 4 1
Anurans 1 1l 1 - 2 1
Total No. of species .
identified 13 22 30 17 19 23
Stream flow torrent torrent torrent slow slow medium
Weath durin
eazher J dry wet dry dry dry wet

collection period



TABLE 2. Negeri Sembilan : Log production and consumption

Year N.S. production (tons) N.S5. sawmill consumption (tons)
1973 544 277 246 371
1974 427 305 353 924
1975 : 344 046 354 655
1976 551 Bib 475 431
1977 499 280 568 667
(1978). 231 5651 384 8432
Footnotes: 1 To August

2 To June only

Source : Kertas Dasar Kerajaan N.S§., no. 2, p.19




TABLE 3. Negeri Sembilan : Brushwood Dam (‘'Ampang') Reserves

Map Reference N.S. Litho Gazette Notification Area
Number Sheet Number Lot Number Number {Hectares)

1. 181 39~C 2040 1256-22 3.1

2. 236 47-C 3289 - 0.5

3. 237 47-C-1V 3289 - 3.0

4, 238 47-p-T 3293 - 4.6

5. 239 | 47-D-T1 1286 - 8.3

6. 240 47-D-11I 3294 - 1.6

7. 242 48-A-1 3290 - 10.3

8. 243 48-A-1T 32901 - 10.5

9. 245 48-A-TV 4574 - 7.2

1o, 245 48-A~IV 3285 - 19.7
11. 248 ' 48-c-11 2283 - 8.8
12. 250 48-C~1IV 4770 - 1.8
13. 251 48-Dp-1I 2282 - 11.3
14, 251 48-D-1 2284 - - 11.7
15. 311 58-D~I 4773 - 4.6
16. 312 58~-A-I1 4774 - 3.2
17. 313 58-a-I11 4768 - 2.4
18. 316 58-B-I1I 3637 - B.5
19, 317 58-B-I11 3828 - 5.2
20. 317 58-B-IXII 3829 - 6.2
21. 320 58-c-11 3636 - : 5.1
22. 321 58-C-171 4776 - 2.9
23. 343 69-a 4779 - 6.6
24. 386 €9-C-11 4550 - 4.8
TOTAL ' 151.9

Source: DID Negeri Sembilan.



TABLE 4. Negeri Sembilan : Allocation of land to agricultural use by district

District Cultivated area (ha) Percentage of total distrxici area
Jempol 133 751 8&.5

Jelebu 35 619 26.1

Kuala Pilah 34 882 32.0

Seremban 69 045 72.6

Tampin 48 566 55.3

Port Dickson 57 063 102.1 (sic)

Remban | 30 846 74.5

TOTAL 409 772

Source: Perangkaan Asas Pertanian N.S. 1980.




TABLE 5. Negeri Sewbilan : Allocation of crops within the cultivated area

Percentage of total state

Crop Area occupied (ha) agricultural area
Rubber 355 354 86.4

0il palm 36 091 8.8

Fruit B 328 2.0

Rice S 485 1.3
Coconut 3 447 0.8
Vegetables 1 605 0.4

Dther 1 ¢27 0.3

TOTAL 411 337

Source: Perangkaan Asas Pertanian N.5. 1980.




TABLE 6. Negeri Sembilan and Selangor : Sediment loads in selected water courses

Location Description of Study Area Sediment ILoad mg 171
ta) Kuala Lumpur stream in a suburban development Bo 00O
area
{b) Sunggei Rengam, Selangor rubber estate 2 000 -~ 4 500
(¢} Gombak River immediately above XKuala Lumpur 482
{d) Pasoh Forest Reserve, stream passing through 18.6
Negeri Sembilan undisturbed rainforest

Souvrce: Aiken and Moss, 1975,



TABLE 7.

Negeri Sembilan : Area of abandoned paddy land in 1979 and earlier

abandoned for:-

Total area of Dnused One Two

paddy land (1979) Year Years
District (ha) (ha) {ha) {ha)
K. pPilah + Jempol 6 699 3 928 360 1 120
Jelebu 1 534 601 o 152
Seremban 2 077 1 216 251 226
Tampin 1078 484 44 151
Port Dickson 428 272 21 137
Remban 2 938 1912 1 326 182
TOTALS 14 754 8 413+ 2 002

1 968

1

Three More than
Years three years
{(ha) (ha)
990 1 458
0 449
24 645
33 256
0 114
183 221
300 3 143

Footnote: + i.e., 6341ha in use.
in Perangkaan Asas Pertanian Negeri Sembilan 1979, is probably a function of survey

The small difference between this figure and the 6700 ha, given

methodology. The latter figure comprises 3704 ha main-season crop and 2996 ha off-

season Ccrop.

The latest statistics quoted for abandoned iand in N.S. is 12141 ha

(figure given by Datuk Rais Yatim in an interxview with Dr. Tan Chee Khoon:

The Star'

17th March,

1982) .

Scurce : Penyata Keluasan Sawah—sawah Negeri Sembilan 1979,




TABLE 8.

Negeri Sembilan :

1370 and 1980

Total population, pepulation density and percentage distribution
for the districts and State,

increase
197080

32.3

15.4

8.5

23.0

21.3

12.2

-8.1

197 1980
Pensity Percentage Density Percentage
per Distribution per Distribution

District Population km2 of Population Population km2 of Population
Jempol 52 158 37.6 10.8 68 986 49.9 12.2
Jelebu 32 868 24.0 6.8 37 917 27.7 6.7
Kuala Pilah 63 276 58.0 13.1 68 671 63.0 12.2
Seremban 168 948 177.6 35.1 207 792 218.4 36.9
Tampin 48 156 54.8 10.0 58 427 66.5 10.4
Port Dickson 76 244 136.5 15.8 85 552 153.1 15.2
Rembau 39 841 96.2 8.3 36 610 88.4 6.5
TOTAL 481 491 72.5 563 955 B4.9

Source: Yunit

Pelan Struktur Serenban.



TABIE 9, Negeri Sembillan

Projected population for the districts 1970-2000

1970 1975 1280% 1985 1990 1995 2000
Jelebu 32 897 36 818 41 122 45 762 S0 820 56 359 62 444
Pampin 47 B8? 51 909 57 932 64 767 71 928 79 Blo 88 175
Seremban 168 175 186 332 208 642 231 480 255 252 282 852 311 S0l
Port Dickson 76 032 84 276 93 198 102 243 112 121 122 Bo7 134 582
Remban 39 842 43 078 48 017 53 779 59 770 66 347 72 902
Kuala Pilah 115 240 129 178 144 258 160 594 178 440 197 679 217 746
Total for

5 7

Negeri Sembilan 480 053 531 591 593 169 658 625 728 331 BO5 914 887 750
Footnote: + 1980 census figures were not available when these tabulations were compiled.

Source:

Yunit Pelan Struktur Seremban



TABLE 10. WNegeri Sembilan : Piped water supply provided by JKR

Consumption (MGD)

Water Supply Production
Districts (MGD) Domestic Industrial Total consumption
1. Seremban 12.49 6.14 Q.35 6.49
2. Tampin 2.58 1.34 0.014 1.354
3. Kuala Pilah 4.11 4.01 -0.012 4.022
4. Port Dickson 7.90 0.142 1.00 1.142
5. Jelebu 0.88 ©.86 - 0. 86

MGD = Million gallons per day.

Source: Fiqures kindly provided by Asst. Director of Public Works (Water Supplies)
{52 4lm. PKR. N5 W 247 8§ 1., dated 11 June 1981).



TABLE 11.

A list of native (or established) Malaysian trees suitable for roadside planting

in urban or suwburban locations.

Latin names

1.

2.

10,

11.

12,

13.

14.

15,

le.

17.

18.

Callicarpa tomentosa
Cerbera odollam
CLrmanonman iners
Cratoxylon formosun
Dillenia indrea
Erythrina indica
Eugenia cymosa
Fugenia grandis
Fugenia longtflora
Fious benjamina
Gareinia atroviridis
Glochidion obscurum
Lagerstroemia floribunda
Macaranga gigantea
Macaranga hypoleuca
Macaranga javanica
Mallotus pantceulatus

Melaleuna leucadendron

Common Malay names

Derdap dapur
Pong-pong/Buta-buta
Kayu manis hutan
Mempat

Peradun

Dadap

Kelat hitam

Jambu Jaut

Kelat biasa
Waringin/Beringin
Asam gelugor
Dendul ang /Tebangau
Bungor

Telinga gajah/Kubin
Mahang putih
Mahang/Melok an/Mesepat
Balik angin

Gelam/Kayu putih



19. Milletia atropurpurea Jenaris/Tulang dain
20. Muntingia calabura Pokok ceri

21, Pithecellobium ellipticum Saga gajah/Jiring tupai

Footnotes:

1.

Namez are from E.J.H. Corner (1952) Wayside Trees of Malaya. 2nd edition.
Singapore: Government Printing Office

All species are propagated by seed, except Waringin (Firus benjamina) which can be propagated
by cuttings.

All species, except Waringin and Peradun, are moderate in height, with upright growth habit and
compact columnar or rounded crowns, and are attractive to birds. They arxe, therefore,
considered suitable for planting in central road dividers.

Waringin (Ficus benjaminal) is recommended only for roundabouts. Peradun (Dillenia indica)
is not suitable for road divisioms but may be grown along roadsides.

Prepared by

World wildlife Fund Malaysia
with the assistance of
Professor Ivan Enoch





