Yorest Area

" The .Land Capability Study (1976) shows that some forest
land is best suilted for agriculture, and that some State

land is ounly suited ‘for forestry. The Forest Department is

attempting to release the former and reserve the latter as
the opportunity arises: An overall land use policy would
introduce planning into this activity, possibly permitting
greater yield of timber to be obtained by various measures
on land not now needed for agriculture and by an early
planting of laud only suitable for forestry (see Table
V=15). :

'ProduetiOH Experts and Prices

Table V-16 presents some basic data on the production

‘of logs and wood products between 1970 and 1978. The rapid

rise in production of. logs ‘over the nine years, from 181
million HEt in 1970 to 360 million Hft/l is eyident. The
decline in 1977 and 1978 in the' production of plywood

was caused . by rlre at one mill and major. overhaul at

‘another. Although ‘the percentage contribution of the

forestry sector to.GDP has declined: since 1970, the real
value of earnings from the sector has been steadily
increasing._ Log exp01t volume doubled during - this period,

. while real prices of tropleal logs have increased by more

3.3
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than 9 per cent per annum since 1972,
AGRICULTURE N AND AROUND THE PROJECT AREA

‘With regard to the agricultural productlon in the pro=-

. ject area, little can be mentioned except cultivation of

rattan and paddy in a. small scale,‘ However, the -overall
picture of agricultural activities in and around the
Kinabatangan River Basin will be described.

Eresent'Land'Use

A study on the Jand use . of the Klnabatangan Distriet/Z
was conducted in 1970. Accordrng to that report, which was

‘gbased on an interpretatlon of aerial photographs, as much as

97.6% of the Kinabatangan District was under forest,

) 1ncluding scrub forest, swamp and wetland forebt, covering a

greater part of the hilly and mountainous area as well as -
the’ coastal area. On the other hand, agricultural land

-1ncludlng the area vnder shifting cultivation was only O. 8%

(17,405 acres = 6,962 ha) in 1970. When this is compared

with the size of" the cropped area whlch was identified ag’

(23,624 acres = 99,561 ha) as late as 1979, the ‘land. use
pattern of the Klnabatangan District would. be presumed ‘to
have’ remalned almost unchanged since 1970 and, .such as this
DlStriCt is 1agging behind as the least developed district

'in Sabah (refer to ‘Table V~17)

'/l 1 cubic meter = 27 7362 Hoppus cubic feeL

12 1 The Kinabatangan Dlstriet is almost the.same in area as
the Kinabatangan River Basin. '
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Agiicultoral Setting

Compared to 1ts foreet pioduction, agricultural activi-
ties in the District have so far been extremely restrained
in spite of the avallability of a vast land area of good
soil conditions, mainly due to a lack of infrastructure and-
labour. Agricultural activities undertaken in this area may
be broadly caLegorized as follows:

1) Estate farming,
2) Primitive shifting cultivation‘
3) Small holding subsistence—cum—mar?eting farming

known as 'mixed horticulture', and . :
4)_Governmentmsponsored minor schemes for improvement of
: the above 2} and 3)

However in terms of the size of the land and technology

put. under . respective use, estate farming and shifting culti-
vdation represent the characteristic features of the
Kinabatangan agriculture and the contrasts between the two

are quite remarkable.

Estate Farming

The large scale estates are usually operated by private
entrepreneurs who ‘employ local labourers for cultivation of
farm products, specifically, the permanent crops such as
rubber, oil palm and- cacao, under high level modern produc
tion. techniques and estate management. '

Estate products are primarily for export, and the typi-
cally extensive agricultural method is being adopted for the
cultivation of the selected crops because of the weather and
land conditions combined With,general shortage of labour,

5 The estate farming extendlng over 8 817 acres (3 52? ha)
in 1970 has been ‘expanded to 14,730 acres (5 960 ha) within a
decade (refer to Tables V~17 and V—l8) '

Shifting Cultivation

Shifting cultivation is generally practised by the native _

. farmers by clearing forest lands and swamp-forests in order to
- grow hill paddy (upland paddy) and other food crops purely

for: their owii subsistence purposes., Most ‘of 'the clearings
are scattered along ox clgse to the: banks of the major rivere'

and their principal tributaries.

The ‘1970 survey classified 5,744 acres (2 325 ha) in’ the

:Kinabatangan District as. shifted cultivation accounting for
~the sec¢ond most extensive method of agricultural land. utili—

zation ‘next. only to. estate tarming. Even in 1979, shifting
cultivation would have covered an area second in size to that
under oil palm cultivatione
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However, the area actually'planted-atsohe_time'o;. .
another is very small, about 15% of the above, that is 5,744

‘acres. It is assumed that nearly 80% of the shifting culti-

vation area is under forest and 5% in the deforested State

. 1.aﬂde‘

Mixed Horticulture

_Mixed-hdrticulture ig carried out by the small holders
who cultivate subsistence crops for thelr own consumption and
‘gome cash crops for the local market as supplements. The
crops usually cultivated by such small holders, often along
the rivers, are made up of upland paddy, vegetables, walize,

‘cassava, ‘sweet potatoes, etc., while fruit trees such as
coconuts or papaya are grown in and around homesteads.

The area which was classifiéd undef the mixed hor-
ticulture. amounted to 2,810 acres (1,140 ha), the fourth

'largest'cétegory of land utilized for agriculture, in 1970.

Minor Scheme

The Minotr Scheme is a kindiof'égriéultural'de#eldpment

program aimed at resettling the shifting cultivators and/ox

petty local farmers through development of land, building of
houses, provision of seed or seedling, fertilizers, etc., and
electricity and other facilities all subsidized by the
Depattment ‘of Agriculture. About. 12 acres (4.8 ha) of land
in alotted per settling household. The organization of these

' minor schemes is directly undertaken by the State Government.

The area consisting of these minor schemes occéupied 888 acres
(395 ha) which corresponds to 3.8% of the total farmland in.
the Kinabatangan District in 1979 (refer to Table v-18).

.Apaft'frOm the Minor Scheme, there are on-going major

‘schemes organized by the Sabah Land'Developmenthéard, the
Co-operative Scheme under the Co—operative Department, and

the joint farming of small holders being organized by the

'Rural_Development:Cofporétioﬁfunder thé;ChiéeriniSter'
. Department. However, the Drogress theresf to data has not
‘been reported in detall as yet for this District.

PRESENT. CROPPING

Acédrdihg“té'thé'estimated cropped aréa.of*Kiﬁabéténgan

District in 1979, the main crops are oil palm, ‘coconuts, .

rubber, cacaé, fruit trees, paddy and vegetables (refer to
Table V~18), Thelr cropped areas are as follows:

Cfoppe& Area

1) 0il Palm ~ occupying 12,457 acres (5,041 ha) or 52.7%

" of the agricultural land - is leading all other
cropss It is planted on private estates or through
the land development schemes in the newly opened-up
areag. 01l palm plaﬁtatibns'a?é“geﬁerally'séattered
extensively along roads in the hilly areas above 50
foet (15 meters above M.8.L:) to avoid inundation by
the flood waters of the Kinabatangan River. o
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2) ‘Coconut - grown along the Kinabatangan River or some-
times in the Kampong adreas usually: by small holding
“farmers for family and/or local consumption and
export; coconuts occupy some 2,251 acres 9911 ha) or
9 57 df the agricultural'land. : :

. 3) Rubber ~ with a total land area of 1,383 acres
(560 ha), rubber occuples 5.9% of the agricultural
1and in cultivated permanent crop.

4)_Cacao = rapldly rose within a comparatively short
period to the. position of the fourth most extensively
cultivated permanent crop being planted on fertile
soils in the hilly. area exclusive of the oil palm
fields. It occupies 1,074 acres (435 ha) which
equals 4.5% of the total land' under agricultural use.

"5) Fruit trees - citrua;'durian,'rambutan, mango,
mangosteen, etc,, are commonly growu in a limited
scale usually around the Kampong areas for the
villagers' family consumption. Banana, coffee,
pineapple and others are grown in more or less a
‘gimilar faahion.' Their combined cultivated area
comes to 1,086 acres (440 ha), ‘accounting for 4.6% of
the agricultural land (refer to Table V~18)

6) Paddy - hill paddy ppiupland_paddy is universally
. ~cultivated in the shifting cultivation area as well -
' E as around ‘the Kampong areas for local- consumption--it
@ e : _occuples an’ area of 3,200 -acres (1,300 ha) or 13.5%
‘of the total agricultural land. . The area under
.rainfed wet ‘paddy cultivation along the river%,
howaver, is. very limited.

) Maize, cassava, sweet potatoes,'vegetables, ground—

' nuts, ete. — (assava is grown on the largest area,
1,275 acres (510 ha)-or 5.4%, of the agricultural
landy, being followed by maize (373 acres =151 ha).
'hxcluding ‘casava, ‘other ctops comblnedly occupy 803
acres (325 ha) which is cnly 3.4% of the total agri-

T cultural 1and. : ’ - '

" Present Cropping Pattern B

. Annual crops such as maize, cassava, vegetables, grouud~

nuts, sweet potatoes, etc.; can be grown all through the

_ year.t Hill paddy is sown directly in the shifting ‘cultiva- -
tien field or upland field between August and October to be.
'harvested during ‘January and March, while ‘wet paddy is SOWT
in the nursery in/around September to be transplanted in

_ October and usually harvested in January and. February (refer
to Fige V-3).
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Crop Dlversiflcation

Agricu]tural diversifieation has been one of the prin—

'1cipa1 ‘agricultural, policies ‘since’ Sabah achieved ter indepen-
dence 1n.1963, and’ the perennial crop dlversification

program, which seeks to quickly establish oil palm and

cacao as major CTOpS’ of the State, has been implemented since
the 1970'8. Ag a result, oil palm area was éxpanded by three
times within 10 years between 1970 and. 1979,; and cacao was

‘planted on: ‘more than 1,000 acres- (400 ha) within five years
‘ending in 1979. The area under cacao is expected to con=

tlnuously expand in the next few years thanks' to the
favourable prices ruling it the internatjonal market. As far
as the other crops are concerned,  there has heen no signlfim

- cant change in area ‘in the past ten years (refer to Table

Vo 19)
Agrlcultural Production

In the absence of rellable statistics on the crop ‘yield

~in Sabah ‘estimation of crop ‘yield has beén made on the’ baeis

of the information available from the Department of

' Agriculture.. Accordlng to these data, most ef the crop

yields in the Kinabatangan District seem to be a little lower
than the. State averages. This would be attributable to the
smallness in scale of farming combined with primitive. tech-
nology as far as'.annual crops .and fruit trees are concerned,
and immaturity of tree crops. such as oil ‘palm and cacao which

foccupy the predOminant position in the Dlstrlct agriculture
(refer to Table V 20) .

_Animal Husbandry-

The Department of Veterlnary Services has a district

Voffice in Sandakan, whlch covers the Klnabatangan District.

Livestock’ farmlng is. concentrated in the’ neighbourhood of

;Sandakan where marketlng fac11ities are -available, :In the

'lenaba angan District, .there is no commercial 1ivestock

‘farming, and . the an1mal husbandry ‘ag such: has’ lzttle prac—

"tical appeal as long as game ;like wild boar and deer” are

3.3.6

“abundant and mear at hand;simply ‘to be ‘caught ‘through
hunting. The populatlon of the domestic animals in the

District is estimated as ahOWﬂ in Tabe V-
Inland Fishery lh

The 1nland fishery industry gives additional nutritlon _'

“to the people s diet and .also, provides 51de~jobs for the

small scale farmere,, The Government’ maintains fish breeding
stations for dlatributing fish fry, one is located in the

L‘Sandakan Res1dency and another is currently being planned.

The official’ statlstlcs say that there are 264 fish~ponds

E “covering . 107.5 acles (43.52 ha) in the" Sandakan Residericy.

‘More than 20,500 fish fry were distributed in the Residency

1ncluding the Kinabatangan District in 1979: - The: species of
the fry are Lampan Jawa, Conmon Carp, Big Head Silver Carp,
Grass Carp and Tilapla.
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’Forestry

The major sentor of economic and industrial activities

in’ the Kinabatangan River Basgin pertains to the extraction of
foregt resources and some processing of timber. The :
-Kinabatangan River Basin is covered by the Lamag and Sandakan

South Forest Districts, the Lamag Forest’ District being more

extenaive. In 1978, 23% of the total forest ‘reserve: area and
more than one-fourth of ‘the commercial forest in the Staté of
Sabah were in Lamag Forest District in the Kinabatangan RivGr

Basin (refer to Table V-22).

Figures concerning extraction ‘of timber in the area are

”_available as per. Table V=23 ‘According to the statistics,
‘the production of timber ‘has been cortinuously declining

since 1973, and it is- feared if a serious insufficiency of

forest resources may be felt in the fnear future, Most of the
‘timber is for export.
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by AGRICULTURAL SERVICE |
441 "MINISTRY OF AGRICULTURE AND }.«ISHhRY

. The Ministry of Agriculture and Tishery ie reeponsible
for rendering agricultural services for the farmore in Sabhah.
Main activities of the organiaations concerned .are as
followe.: :

“The. Ministry of Agriculture and Fieheries (MAF) is sup»
ported by 51x implementing agenciee. .

1) Department of Agriculture

'2) Department of Fisheries . :
3) Department of Veterinary Service and Animel Industty
4) Department of Wrainage and Irrigation

"5) Sabah Rubber Fund Board’

&) -Sabah Paddy Board :

Major functions and/or responsibillty of each’ erganiza»
tions are as follows'

1) Department of  ~Agricultural research, extension ser-
Agricul ture vice and maRPOWer'deveIOPment-_

nPlant protection and Pest and Disease
control°

._Propegation of plantingfmaterials;

" ~Land develepment, rehabllltation and
s0il coneervation.

~Functional farmers institution.

2) Department'ef —Fishery-research,jextension service
Fisheries = and manpower development

“-Aquaculture development
~Production of fish:fry:and'eteck éeeds
3) Department of ~L1veetoek and pasrure researeh- exten—
Veterinary _ sion service and manpower development
“Services and

Animal Industry . wAnimal health, quarantine and disease
' : ' control

hLivestocﬁ'ﬁnltiplieation

" '4) Departmént of ~Drainage and Irrigation
© Irrigation and T s o s
Drainage - ~HYdrelogical InveStigation'

" ~River yonservancy

"aFlood Mitigation/Control
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~5) Sabah Rubber ~New planting and replanting of mori-
Fund Board -~ bund rubber.

~Rubber proceesing and-purcnaeing
~Production and improvement of planting
'material

-mrand-rehabiiitation”

6)ﬁseneh:Peddy o —Administration of the Paddy Input
“Board _ o Credit Subsidy Scheme .

' »Paddy production, ploughing and’ exten-
sion service

-Production and distribution of paddy
seeds

,“DEPARTMENT OF AGRICULTURL (DOA)

' Prior to 1946 there was no- independent Department of
Agriculture as’ such in Sabah. ~Agriculture was made one of
the. responsibilities ‘of the Conservator of. Forest._ However,
in November 1946, an: ‘indepeéndent Department of Agriculture
was- set up to ‘be responsible for Crop Agriculture, Animal
Husbandry and Veterinary Services, Marine and Freshwater

Fisheries and ‘Drainage and Irrigation. ‘Over the years inde~ .
-pendent departments have been established to 1ook after each -~
. of these functiqns and the role.of the Department of .

Agriculture ‘hag become more specialized i.e. dealing only

with Crop Agriculture (see Fig° V-4)

' Basically, the Department has three functions, namely. .

D 1Regulatory e.g. plant quarantine, land insection,. -
) approving development plane, etc.

2) 'Service e.g._Soil survey, analytical servicee,_
o 'extension services, training etc. : '

f3)_ Development
Presently the Department is one of the agencies under the

Hinistry of Agriculture and Fisheries and from the implemen—
tation. point. of view, the activities of the Department are

' _gbeing carried through the 3 branches.

1) Agricultural Research
_2) Extension B '
B 3) Agricultural Education and Training e

The following research stations/sectiona are set:up to :

"carry out the specific research and to provide the related

services as; ‘may: be required. ,1_;
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1) Agricultural Reﬂearch Centre, Tuaran-

The Centre conducts ieeearch and’ providob setvices in
the disciplines of Plant Pathology, . Plant Entomology Plant
Physiology, Soll and Plant Analysis, Paddy and Food Crop
Agronomy and Chemistry.

The Plant Protection Division (which includes Plant
Pathology and Entomology). also provideq advisory services to
the farming community. For prompt action by the Division in
the event of disease or pest cutbreak, the respectlve
District Aglicultural Officers should be contacted.

The Soil Division undertakes soil. survey And soil analy-
sis which is presently restricted to only Govrnment agen-
cies.

2) Cacao Research Station

The Cacao Research Station at Quoin Hill, Tawau, has
facilities for research on cacao agronomy and cacao breeding.
The Station is alsce one of the main snppliers of proven high
yielding hybrid cacao seeds 1n the COuntry.

Cacao seeds are sold to the general public at’a reaso-
nable price: For the order of these seeds, the nearest
Agricultural office in the respective districts can be coa-
' tactedo .

"3 Agricultutal Research Station Ulu‘Dusun'

The main emphasis of this Station in Sandakan is put on
. the research of ¢il palm Agronomy and Breeding. However, it
has expanded its scope to include research on coconut, fruit
trees and cacao progeny trials.

Through years of untiring redearch, -the Station is now

the only producer of proven oil palm seeds in the State. The
seeds are sold to interested planters in- Sabah.

4) Agricultural Reseérch Station, Tenom

This Station: at Lagud Sebrang, Tenom started off as the
Second Cacao Research Staticn in Sabah.” It conducts inten-
sive research on Cacao Agronomy. The Station will also

supplenent. the Cacao Research Station -at Tawau in the produc~
tion of proven cacao seeds. : :

The expan31on of the’ Station has also included research
on Food Crop Agreonomy in its programme. . @%%

5) Pldnt Qudrantine Sectlon_
This Section is. responsible for the following services:

- To issue plant import pexmit for the importation of
~ ~ plants or planting materials 1nto Sabah

- To issue Phytosantitory ceitificate for the export of
plants or planting materials
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hoh

DRAINAGE AND IRRIGATION DEPARTMENT (DID)

The Drainage and Irrigation Depaxtment was established -

as a independent department in January, 1967, Prior to this

it functioned as a section of the: Mydraulic Branch of the

Public Worke'Depertment.' The Department, under the Ministry
of Agriculture and Fisheiles, has 10 district Branch Offices
throughout the State. It works very closely with the Sabah

Paddy Board and ‘the Agriculture Department (see Flg. V=5).

Policf_

The basic policy of the Drainage and Irrigation
Department is to contribute towards. raising the State's pro-—
duction of rice and other agricultural crops to higher
levels; and also. to improve the soclo-economic status and
income of the large number of small farmer in the rural
areas, :

anCKione

The functions of the Department may be briefly sum=

-,marized as follows.

1) _To provide improved 1rrigation facilities to :
existing paddy areas so as to increase rice yields

2) _To develop new areas for rice cultivation

3) To construct drainage schemes to improve‘the produce-
tion of agricultural crops other than rice

" &Y To maintain and operate’ completed drainage and irri-
gaiton schemes

5) . To improve end.meintein rivers, including river
clearing and training, dredging, canalization and
deviation'works

6). To undertake flood mitigation works in the ‘rural and
:agriculturel areae_

7) o collect essential hydrological data to ‘meet pre-
. sent and future requiremeénts. in the field of water
resources development and management and to dissemi
nate such information to interested partiee

' 8) To. develop flood forecaeting and flood warning tech-
niques and methods .

SABAH PADDY BOARD

: The Sabah Paddy Board was established on 2nd February,
1968 under the Agriculture’ Produce Ordinance No. 23 of 1963
to facilitate the production of sufficient. rice for the.
State 8 needs ‘and to improve the standard of living of paddy
fermers in S4dbah.: However, the Board will be phased cut and
its functions handed over to National Rice and Paddy Board
(L?N) from 1982 (see Fig. V 6).
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4.4.1 Policy

1) To improve the conditions of paddy cultivatton
through the conservation and proper utilization of
‘natural and avilable human resources and Introduc-
tion’ of appropriate modern methode of cultivation

2) To improve the eConomic position and‘consequently
‘the ‘standard of living of the paddy farmers

3} To inérease the production of paddy in the state so
as to achieve rice self~-sufficiency as early as
possible

4.4.2 TFunctions

1) To consider methods of actively encouraging paddy

© farmers Lo improve their yield by the useé of
improved varieties, double-cropping and fertilizers
and to provide funds which would bhe required for
their implementation o

2) To assist farmers by providing Credit suvhsidies, to
improve their paddy cultivation techinque

-3) . To adviee'oo the priorities'io improving irrigation
in the exisiting producing area

4)  To invite in experts, if neceqsary, from overseas to
demonstrate improved techinques

5) To congider prioritiev in opening new land suitable
for paddy cultivation to increase production in the
long rum

' 6} To establlsh a fund for the 1mplementat10n of the
‘above neasures
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Servyices onvided and Procedures for Obtaining Services

I Applicant l_

Block
Supervisor

Credit
Subsidy Unit

[TAppiicant |

Applicants mast £111 in the Application
Form No, C +5¢ 11 in duplicate. TForms
are obtainable from the Bloek'
Supervisors, the- officers of the Sabah
Paddy Board. Application must be made

. at-least two months before the planting
: Beason._

The Block Supervisor will advise and

.assist the applicants in completing

the forms. One copy of the form wili
be submitted to the Credit Subsidy
Unit through the Block Supervisor, and

B the other copy to be retained by the

applicant for future reference.

Applxcatione will be processed by . the
Credit Subsidy Unit. It normally. takes

“about one month to process the applica-

tions.

Successful applicants will be given .
several coupons entitling them to
obtain planting materials and services

‘and other agricultural inputs,
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5.1.1

5142

LAND DEVELOPMENT PLAN

In this chapter, a study will be made of thé area to be

:released from.the flooding effects through dam construction,

and those portions thereof which are appropriate for.agri—_
cultural development will be identified. Also, a formulated
approach for (1) cleaning and leveling of the said area which

is targeted for paddy cultivation; at present it is almost

entirely left as jungle/secondary forest, and (2) for
construction of irrigation, drainage, farm road network and
other required agricultural infrastructure for materializing
double cropped paddy cultivation will be presented in below.

DESIGN BENEFIT AREA’
General Description of Flood Prone Area

The implementation of a flood control schenme through
construction of the Balat dam will release 107,000 ha in its -
downstream from the effects of habitual flooding (Fig. V-7
and Table V-24), The proposed dam is designed to -safely pass
a maximum discharge of flooding with a return perioed of
20 years, without causing flood damage to downstream areas.
Details regarding the said flood contrel scheme are contained
in the "Flood Control” Sector. '

_ In Table V-25 and Fig. V-8, the present flood prone area
is classified according to soil type. As is clearly indi-
cated in the Table, said area includes approximately .

42,000 ha of tropical peat.

. Table V=26 and Fig. V-9, on the other hand, indicate
classification of the flood prone area on the basis of the
existing land use plan. The greater portion of the State
land (49,700 ha) shown in Table V-26 corresponds to the area
classified as tropical peat in Fig. V-8.

Benefit Area

Determination of Benefit Area

As depicted in Fig. V-7, the present flood prone area
can be broadly categorized into three sections: (1)
45,500 ha counsisting predominantly of peaty soil and some
waste area; (2) 55,000 ha consisting of largely peat-free
soil appropriate for agricultural development; and (3) pro-
tection green belt comprising 6,500 ha. :

The protection green belt itself will consist of minimum
100 m wide belt of jungle along both banks of the river which
will be excluded from the area to be developed for agri-
culture. Preserved in its original state, said belt of
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Jungle on both banke will serve to minimize damage to culti-
vated area from river course shifting and flood water flow
which smay occur even after dam- construction.

s indicated 1n Fig, v-7, the suitable land for agri-
cultural development lies, Iergely upstream from Batu Puteh,
and immediately astride the river between Batu Puteh and
Bilit. The unsuitable land,’ on the other hand, is located
on the left side of the river between Batu Puteh and Bilit,
and downstrean from Sukau. Sald unsuitable land consaiste
chiefly of peaty soil, being subject to increased salinity
from the Sulu Sea water during low flow periods of the
Kinabatangan River in the dry season, and as suoh is not
appropriate for. irxigated agricultureo

The upper: basin of the §. Tenegang Besar, which joins
the Kinabatangan’ River south of Bilit, has also been excluded
from the development area. Although said area does not
feature with peaty soil, it exhibits numerous creeks and is
rather distantly located from the irvigation water’ source
(Kinebetangan River); those factors led to the decision to
omit such'from the development area. The upper S. Tenegang

Besar basin has both current and future potential for rattan

development and, accordingly, holds promise as a possible
substitute area for the on-going rattan development project
being implemented by SAFODA. .

Net Irrigable Area '

The proposed development area of 55 000 ha was selected

on a 1/50 000 scale topographic map.. It can be assumed,

therefore, that further necessity exists to exclude from
development consideration the elevated spots and the deep
swampy areas that do not appear within the proposed develop~ -
ment area delineated on the '1/50,000 scale map. The study of
such areas for exclusion will be implemented subsequent to
preparation of the more precise and the smaller scaled
topographical maps of the project area. Aecordingly, for .
interim planning purposes, roughly 20% of the proposed deve—"
lopment area will be considered as subject ‘to eventual exclu-—
sion from’ cultivation due to unfavorable topographical
characteristics. This leaves approximately 44,000 ha as

feasible for agricultural development.

Roads, canals-and other infrastructures (area of which is

‘estimated at 8% of the total proposed area) necessary to. suc-—

cessfully realize the envisaged level of agricultural deve-

lopment will be included in the 20/ erea to be excluded from

cultivation._
PREPARATION OF LAND FOR CULTIVATION

The steps required to prepare the targeted 55 ,000 he of

‘the current flgod prone area for oultivation will be
discussed in below. :



5.2.1

Juﬁgle Reclamation

Jungle:Reclémation in Sabah State

Jungle reclamation in- S8abah State can be broadly cate-
gorized into (1) that for cultivation of crops for export’
such as oil palm, cacao, rubber, etc., and (11) ‘that for
paddy development in conjunction with the Government's goal

‘6f self-sufficiency in rice. Reclamation of the first type

1s implemented principally under the direction of the Federal
Land Development Authority (FELDA), Sabah Land Development
Roard (SLDB), and Sabah Forest Development Authority
(SATODA), while the latter is carried out chiefly by the
Department of Irrigation and Drainage {DID) and the Paddy
Board. S : : _— : o

DID itself is engaged principally in the improvement of
irrigation facilities chiefly relevant to -development of the
existing paddy field, while the Paddy Board concentrates its
efforts on reclaiming new land for paddy cultivation,

‘The introduction of large scale;'tecﬁnologically modern
farming practices for paddy agriculture in Sabah State has

‘begun only recently with the Trusan Sapi Project which is the

only citable precedgﬁt_of:this type of approach in the State.
The said project area is located on the low, flat swampy area
in the Labuk Rivef basin stretching 80 kum to the west from
Sandakan and, as of 1980, approximately 800 ha had been deve-
loped for cultivation.  Jungle clearing, root removiﬁg,

“levelling and bunding work for the project was conducted

under the direction of the Paddy Board, while DID assumed
responsibility for construction of irrigation and drainage

'systems, including pump statlom.

Junglé_Reclamation

‘Land prepatration work of the Trusan Sapi Project proved

" extremely difficult, being fihaily implement&d’ in a success-

ful manner by the third cuutesctor engaged: for the job. As

_'the area coning Under‘the_pfﬁposed Project consists of low
" and flat swampy land covered by segondary]junglé”quité simi-

lar to the T:usan.SapiiProjegt_area,:the Trusan'Sapi Project
provides a useful reference in planning land preparation'

measures in this study. -~ -

‘Principal ﬁork‘items'nccé&éary_to cohvert_80O ha of

jj@ngle 1ﬁto;gu1;ivab1e'pgddylﬁieid‘perfannum,afe,set out
‘below: It must be borue in mind, ‘however, that as the.

congtruction pefiod'éxéludeS'the'heavyfraiﬁy_seésoh; and
work items need to_be_implemented only during 6 to 7 months
of a year. . T '
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5.2.2

Hork item
Jungle clearing.

Cut Push Laydown Trees
Stacking

Burning

Root Removing -
Restacking

Reburning

‘ Land Levelling‘

" Major machinery required for the above works ' are as
below:

Construction Machinery

Dozer (125 HP:LGP)
‘Dozer (140 HP LGP) .
Excavator (75 HP)

Chain saw -

" With sufficient: budget equipment manpOWer and' the par-
ticipation of an adequately experienced. supervisor for the

required work items, a conversion rate from jungle to paddy

field may be accelerated 5 - 10 times greater than 800 ha per
annum as proposed in the above.

Field Preparation Work

Blocking

ks indicated in Figa V—lG, the proposed paddy development
area (hereinunder referred to as "development area™) has been
sectioned into 23 irrigation blocks. ‘Using a 1/50,000 scale -

‘topographical map as a basis, the blocking configuration was
determined with:.due consideration to the alignment of the

existing river, rough conceptualization of the’ proposed irri-
gation scheme, as well as other relevant factors, Each indi-
vidual block encompasses an average irrvigable area of

1, 900 ha.

'Field Structure'.

As a large scale mechanlzed paddy cultivation is envi-

saged for the. development area, each irrigation block has - _
_been accorded’ the field structure basically: outlined in Figs.

V=11 and V-12. - The said structural framework will comprise
Such components as indicated below:- :
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5.3

5.3.1

Field Structure o é{gﬁ_&@ﬁl'

Gross Net irrigable
Irrigation Block 2,400 1,900
(average 4 Farm Unics) . _
Farm Unit (24 Farm Lots) . 514 480 .
Farm Lot (25 Farm Parcels) _ 21.4 20
Farm Parcel - ° _ e _ _ 0.8

. Each_of the above structural components will contain the
necessary farm roads, as well as itrigation and drainage .
facilities to materialize mechanized paddy cultivation.

Based .on the roads and canals envisaged for a typical field
structure,. the overall reoad and canal network for the entire
development area is indicated in Fig. V-13. The density of
the road and canal network is given in Table V-27.

Criteria such as an interval between_foads,_rbad width,
etc, for the saild road network were determined on the basis
of the capacity of farm machinery to be introduced.. The con-
figuration of the irrigation and draindge network was

‘designed from the viewpoint of maximizing water management

efficiency and labour requirement reduction.

" IRRIGATION SCHEME -

Irrigation Water Requirement

Under the guidance of the Federal DID, the Sabah DID
adopted, as discussed in the Interim Report, an:irrigation
water requirement of 2.336 litre/s/ha.’ The National Water -
Resource Study /1, however, recommends the pan evaporation
method be to calculate the irrigation water requirement 12,
This method has been applied for estimation of the 1rrigat101

" water requirement in- this study.

' Irrigation requ1rement computatlons have been made on a
seni-monthly basis, and the calculation procedure for 1978 is
indicated in Table V-28, while Lable v-29. presents the

o average semiwmontnly dlversion water lequirement over a 10 -

7

year perlod.

Through the dlscussions with Federal DID it was decided
to adopt a basice year for. planning the i:;igation water '
requirement with a return period of 5 yéars. ‘Necessary
meteorological data were obtained from Kuamut Station, which
possesses long term records of meteorological condlitions
representative of the entire project area, 1978 was utima-
tely decided as the basic year for planning upon careful

study oun effective, rainfall diversion water reéquirements,

gross ‘annual water requjrementq, etecy, as Iindicated in the
data for the past 10 years from 1970 - 1979.

A study team was dispatched by Japan Internat1onal

Cooperation Agency (JICA) under the technical

" cooperation program to Federal DID.:

/2 : Sectoral Report PF, Irrigation Water Demand, National _
Water Resources Study} Malaysia, Dec., 1980, JICA (Draft)
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5.3.2

Babed on the requirements in the selected basic year the
deeign diversion water requirement for planning the facility
capacity was calculated at 1 772 litre/sec/ha. /1

As all the irrigation canale are to be earth canals, an
_irrigation efficiency of 0.55 was adopted as proposed in the

. above mentioned JICA Report.

Othei design criteria include the following:

YLand preparation water. . -t 150 mm
Inundatlon water after sowing 100 ‘mm
Percolation : : 2 mm/day

Water Source

In principal, the Kinabatangan River is intended to

‘serve as the sole source of irrigation water towards the

development area. Technlcally speaking, hoWever, there are
some exceptions,_ Exception No. 1 is a regional dependence on.

the tributaries for irrigation sone portions of the proposed
11rigation blocks which are situeted at a considerable
distance from the Xinabatangan River’ diversion from Lhe tri-
butaries will be ‘made from such points where the back water
effect from the Kinabatangan main.course’ is still present,

Exception No., 2 is that the specific flow discharge towards

the catchment area in the upper portion of the tributaries
which are passing through the development area is estimated

at 1.5 m3/sec/100 m? during periods of low flow; this has
been ignored in thils study because there are no discharge

Arecorde to confirm it.

, For reference, the irrigation requirements towards the
irrigation blocks which are situated along the tributaries
and the estimated low flow discharge of the relevant tribu~
taries are given in Table V~30. : :

/1 Unit facility capacity has been determined as below
T based on the diversion requirement for land preparation
(April 4, 1978) for" 46 days.- Furthermore, for the pur-
‘. pose of cowputation open water evaporation- was calcula-
‘ted at 0.9 x pan evaporation {=66.8 mm/15 days), and
the effective rainfall was, computed at 36, 1 mm/15. days.

15O mm..+ 45

7;1~: : TS T K 4 453mm/day + 2mm/dey ~ 1o me/dey)-

B3 S R

j~ 1, 772 litre/e/ha

Y27



5,3,3

5.3.4

Diversion Method

Essentially 3 diversion methods ate conceivable for Lhe
development area: (1) direct diversion from a dam
(hereinunder refarred to as "dam irrigation"), (2) divereion

 from headworks, and (3) pump irri?ation from the Kinabatangan

River (hereinunder referred to as pump irrlgation").

Details concerning the headworke plan are given in the

"Hydro Power" sector. Even 1f the headworks were to incor-

porate the dual fonction of afterbay for the proposed hydro
power generdtion, construction cost is considered as
excessive and the plan has been eliminated from con~
sideration. :

A cost comparison analysis of dam irrigation and pump
irrigation approaches indicated the approporiateness of pump
irrigation for the development area. Comparison was made on

‘the basis of annual cost, including depreciation cost, and

operation and maintenance cost components, Respectilve annual
costs are given balow:

Dam irrigation . US$21.7 million
Pump irrigation : US$4,9 million

Details regarding the estimated costs for the above two

‘approaches are presented in Table V-3l.

Ifrigation Plao

General Description of Irrigation Plan

‘From the Lopographic features and the present flood

. condltions, the proposed development area can be. broadly

categorized as below:
1)  lokan Area

The Lokan area is characterized by both hilly and
relatively level terrain, with the latter also exhi-
biting considerable undulation. The increase in
water level due to flooding is large. The area
comprlses ‘9 irrigation blocks with a total net irri-
gation area,of I3, 630 ha. :

2) fLamag Area

Topographical and flood condltions exisLing in the
Lamag area are a blend of those occuring in the
_above digcussed Lokan area and the Koyah area to be

described below.  The area consists of 7 irrigation

blocks and a total net irrigation area of 18,160 ha.
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3) _Koyah Area

The Koyah area is of mainly level topography, with
less rises in water level due to flooding than that
occuring upstream. The area encompasses 7 irriga-
- tion blocks and a total net irrigation are of

'10 210 ha. - :

The total: number of: irrigation blocks - included in the

‘above 3 areas (totali 44,000 ha) is 23. Although said blocks

are - 1arge y-deélimited by nataral topographical: features (i.e.

' Kinabatangan ‘River, major tributaries, hills; etc.), factors

such ‘as irrigation block configuration, diversion point,
canal gradient, pump type, etc. were also carfully considered .
in demarcating iirigation blocks. As a result, block areas
range from 860 to 4, 240 ha in size. (average. 1,900 ha). The
maximum diversion requirement for each.block is. indicated in
Fig. V—l& as a flow diagrama

' In addition to the fact that the magnitude of block area

: offers. advantages in terms of water management when compared

to other existing DID projects, divisien of the proposed
development area into a number of small units will reduce the
construction time required per block, thereby ‘allowing for
realization of project bénefits at an earlier dllowing for

'overall construction period.

"piversion Facilitiesi .

It has been mentioned in the previous section that the
pump . irrigation was selected ds diversion method beécause of
its economic superiority. An Inclined ‘mixed flow pump was
subsequetly chosen. as the pump type.‘ “The principal reasons
for adopting this type of pump are (1) ‘an inlined pump is
more econemical to operate than other types and (2) Sabah
DID utilizes only this type of pump for its progects due to
its easy’ operation and maintenace.

_ Although the pumping stations constructed by DID are
generally equipped with one -stand-by ‘pump set, this project
rather proposes- to set up the single pumped stations subject

' to keep stockpiles of the reserve ‘pump sets with respective

diameters in the central work-shop.

On the basis of study of economical aspects and

=appropriate -water managément, 3.- 4 numbers of pumps 500 -
900 nm ‘in dia. are to be installed ‘at each stations The
" location of the pumping stations have been ‘generally selected - -
based upon proximity to the hill foot in order to- design the

most - economical gravity irrigation system. o

Pumping station and outlet structure which are
separated by ‘less than 1 km, are connected by a conveyance
cdanal consisting of steel pipeline. In order to protect the .
pipeline from siltation, one set of small size dredger -(200mm

: dia) will be placed on stand by status at the ceatial work

shop for malntenance work.
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The drawing of a typical pumping station is given in
Fig. V15 and the main features of each station are ghown in
Table V-32.-

) Irrigation Canal Network

Recently, Sabah DID has been generally designing irriga~
tion canals lines with concrete blocks, according to the
recommendation provided by Federal DID, JAlthough the lined
canal has various advantages, all irrigation canals in this
Project except conveyance canals are designed as earth canals
for reasons of economy, If concrete block lined canals are
adopted for the Project, approximately US$90 million would
be additionally required.

Some of the design criteria have been determined as
follows, -using as reference; the manual on Irrigation

Conve;ance System, 1980, Federal DID.

Roughness  Bank Canal. Standard

.ﬂame of Canal coefficient slope gradient discharge
_ - . - : (m’/sec)
Main canal ~ 0.025 1:1.5 1/8,000 0.85 ~ 4.2

Secondary canal . 0.025 0 l:l.5 /5,000 0.85
Tertiary canal =~ 0.025 1:1.0 1/3,000:  0.038

" Layout of the irrigation network is shown in Fig. V-13,
and 1s designed mainly based on topographic conditions.
Generally all main and_éécondary canals are designed to run
alongside gravel metalled farm roads; and tertiary canals
alongside non-metalled on-farm roads,

'Irrigation Related Structures

All irrigation facilitiev requ1red for the Project are

listed in Table V-33 and the typical layout drawings are
shown in Fig. V-16, 7These preliminaly layouts almost fully

"depend on the.said manual and the current design practices

'._adopted by Sabah DID._:'

5.4

S.4,1

: ﬁRAINAGE SCHEME | AND ROAD NETWORK :

General Description of Drainage Gcheme

. Although the proposed development area will -be ‘réleased
from habitual floodlng through danm construction, construction
of an-appropriate drainage system remaing . a prerequisite for

. achleving target yields as envisaged by the project.
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5.4.2

" As indicated in Fige. V~11, V~12 and ¥-13, the envi-

'-saged drainage network 1a made up of the following types

- of canals:
. Type of canal | _ Catchment area (ha)
Matn camal  over 514
lLateral drain : 514

Sub-lateral drain. 43
Design Drainage Discharge

' Upon consultation with Federal DLD and in due con-
sideration of econonmical factors, a daily rainfall with a .

- return period of S-year was selected as a basis for calcula-

tion of the design drainage discharge. Utilizing the records

" at the Kuamut Meteorological Station, said design rainfall

was determined at 144, 8mm/24 hrs.,

The design discharge was accordingly derived from the
following design criteria:

Run—off "~ Drailnage DischargeLL
coefficient Period (hrs) (litre/s/ha)
External area : s - = 5.0
Main . . : © 0465 - 48 5.45
: (Existing minor streams) R : _ - o
" Lateral drain 0,50 24 - Bk
Sub~lateral drain - : “0.65 26 10,9

“5e4.3 . Drainage Canals

Utilizing a 1/50 000 topographic map . of the project
area, the configuration for the drainage canal network was
formulated on the basis of topographical factors, and the
deslgn criteria set out below. All drainage canals are to be
earth canala.

/1: .Discharge of 5,0 litre/s/ha for external area has been
estimated from specific discharge for entire basin, and
other discharge values were estimated based on the '
following - formula.

Q278 x 109 5 ARG
where:

- Ar  Area (i.Oha)_._ '65  Rgnfdff'caefficient ‘

Rs Rainfaii:(ldé.Smm)_' Sy Braiﬁégé.?ériod.
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"5.4.5

5.5

Roughness

Canal type _ Canal gradient. Bank slope coefficlent
Ex1sting canal. . 1/10 000 13 1.5 0.03
improyement ' o

lateral drain . 1/8,000 -1 : 1.5 0.03
Sub-lateral : 1/5;050 1+ 1.5 | 0.03

drain
Drainage Facilities
All drainage facilities for the Pro;ect are listed in

Table V=33, and the. typical layout drawings are illustrated
in Fig. V-17, Layout drawings have been prepared based on the

- standard procedures applied by Sabah -DID.

Roads and Bridges

A general description of the road network design 1s pre-
sented in Section 5.3.3 (2). Layout drawings are provided in
Figs. V-11, V-12 and V-13 and required quantities are listed
in Table V- 33.

OPERATION AND MAINTBNANCE OF IRRIGATION FACILITIES
hqu1pment requlred for operatlon and maintenance of the

irrigation and drainage facilities are. listed in Table V-34.
The cost of annual operation and maintenance. of said facili-

ties is US$80/ha, or 1.75% of the total investment cost for
‘the Project. Although this amount is sllghtly higher than

the'international average for similar type projects, it is
still considered to be within acceptable limits. Details :
petaining to said operation and malntenance costs are glven

in Table V 35,
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642

6,201

AGRTCULTURAL ﬁkoDUcTION'PLAN-

.PROPOSFD AGRICULTURAL DEVELOPMENT AREA

Rased upon ‘the review of soil survey and land capabi-
l1ity reports, the project .area is- selected out of the total
study area in the existinp flood plain..

The project area, at present 13 gwampy and’ is con-
siderably flat. It is mostly: covered with secondary forest
on the alluvial and peat soils. Only about one perceant or
1eés of the land is being cultivated. S C

55,000 ha hae been delineated on the agricultural deve-
lopment area. Excluding unsuitable area such as small hilly
terraces scattering in the swamp and .also the ‘sites for major
irrigation and drainage systems, protection green belts and

on-farm facilities, the net cultivable area of 44,000 ha is
selected in the agricultural development area. Beside this
alluvial soils area of 44, 000 ha, there exists the peat soil
area of 45 500 ha.__

Total agricultural development area HJSS;OOO ha =

- Net cultivable area . 44,000 ha
. (Alluvial soil area ' 44,000 ha)
Peat soil area _ ‘.' NI 45 500 ha

_ :The pedologicel and topographical conditions in the
alluvial soil area (Soil groups 2 and 3) are generally

-favourable for agricultural production. However, the peat

soils are generally acidic and some very. acidic, end the
yield of crops are usually poor, .

PROPOSED CROPPING PATTERN
Selection of Crops

There are several factors ‘ag - described below which nead
to be ‘taken into consideration when guitable crops are. to be
selected for intensive cultlvation a8 the key products for

' agricultural development (see Table V-36). .

1) ;Flood condition . "EA flood of ZO—year return
: _ : period '

2) _90113 ‘and land L Fertility and slopes

Ry :capability g .
g"g)[.wea;her conditions . Rainfall distribution and
S ; o S others : .
5:45  ?ﬁoddétivfty7 £ o Production cost and net

B o '__returnS" _

A"_S)'_Leboer teeeifemeet5 " Labour shortage and easy

‘fmechanized operations

6) _Marketability:of Domestic and international
products ' T
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Annual crops dre to be_Sélected_oh‘the‘groﬁnd_that'1)
the area may be affected by floods of 20-year probability
even after the completion'of_the.p:oppged_dam,_whiqh woul@;
annihilate such tree crops as oil palm .and cacao, and 2) the

‘Kinabatangah River Basin has extensive terrace land outside

the project area with better drainage, which is more
suitable for tree crops. ' '

pPaddy for alluvial soils

" Among annual crops, paddy is the optimum choice for the
alluvial soil because 1) it is one of the few areas in which
large scale mechanization for irrigation farming would be
possible owing to its vast plain, 2) rice has.eomparatively

high demand and:stable-market value and 3) the State

Gove?nmént'has strong intensions for food self-sufficiency.

Upland crops for peat soils

‘As for' the peat soll area, mechanized farming of such
upland crops -as maize and/or soy bean 1s concelvable,
However, at present, such cultivation does not seem likely
to contribute to offsetting the development cost including
that of dam construction.

'Aﬁéérding.tb:a‘roughicéiculatiOn, B/C ratio will be

only 0.73.at 12% discount rate and 0.81 at 8% of discount
- rate. Therefore, for the time being, it is better to

 exclude the peat soil atea of 45,500 ha from the development

aréa (see_Tab1es_Vf3?, v-38 and V-39).

'Seleétién'of Variety

- At present, two varieties of MR-7 and IR-42 could be
recomnended. ‘These varieties will be re-examined for
further selection and confirmation and, moreover, other
improved varieties may as well be newly introduced in the
future through the experiments at the project site, "

- Reﬁéﬁtiy a rice.diséQSé galléd;“ngyakiﬁ Mérah“ or
“Tungro Virus’ has been rampant and ravaging ‘in various

" paddy growing areas of Sabah, particularly Tuaran, Papar and

. Xeningau. Yield iogses up to 100% were reported in the 1979

main-season. All existing varieties released so far
including Jaya are suscéptible to this desease,

' :“fh{s“diséaée problem ﬁﬁdaﬁbtédly1calls f6r”ptioyity :
attention of the paddy scientist. In this context ‘it is

“commendable ‘that the Tuaran Paddy Division has succeeded in
gelecting apd1idegtifyingftwo new paddy varieties which,
~among- all desirable qualities, possess good resistance to

"Penyakit Merah". These are MR 7 and IR 42 which the Sabah -
Department of Agriculture feels most timely to release to
the farmers for' planting. The release of these two o
varieties will no doubt alleviate, if not completely over-
come, the present "Penyakit Merah” problem. The following

'i1s a detailed description.of MR 7 and IR 42,
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MR 7-(MARDI RICE NO. 7)

1)

2)

Parentage

MR 7 is the first of MARDI new strains of rice which

" has been bred specially for foliar and panicle blast

resistance.. Resistance from the donor parent Tadukan,
has been incorporated into. Jaya, which has good cooking
and eating qualities as, well as extellent agronOmic
traits but is susceptible to blast desease, Tadukan
hasg consistently .shown a high level of resistance to.
blast over the ‘past decade in many countries including

" Malaysia. The’ variety, however, is a low yielder and
" has poor plant type. '

The cross betWLcn Jaya and Tadukan was made by MARDI in
the off-season of 1970 followed by two successive back-
crosses of the firbt of Fl generaticn to Jaya. After 5
generations of selection and purification, twelve lines
were selected and evaluated over two seasons for yields
and growth performance. This was followed by -adap-
tability trials of four of the selections in.varicus
locations. Finally, . MR 7 was selected as.a potentia]
variety. - Adaptability trials carried out for MR 7 on

‘severalilocations in Sabah have shown. that the’ yield

and the agronomic traits were. good._ B

General Characteristics _'

" MR 7 is a- short maturation variety (115 130 days) with
‘very '8light seasonal variation. . Thus At is very '

_nsuitable for double-cropping dareas. It 1s a suitable
variety for areas with. average to good soil’ type where

water management is satlsfactory. "In' these areas the

_yield range would be between 4 to 7 ‘tons. per hectare.

'This variety is highly resistant to foliar and panicle

blast, resistant to'"Penyaklt Merah” and only modera—

tely susceptible to bacterial leaf blight.

=In terms ‘of grain cooking and eating qualities MR 7 is
-comparable to ‘Jaya which is highly acceptable to far—

mers and consumers.
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Parentage
Méiuration
Culm height.
Lodging

Habit

Leéf_Colﬁur
' LeaflséneScehée
.Gfain Eiée

a) Length
 b) Width
Graiﬁ'shape
Graiﬁ qﬁgiity. 
HIOOOugraiﬁ'wéiéht
.Thrééﬁabili£y
Milliﬁg"fecéﬁérf

Yieldffanéélz

Fertilizer response

- Disease. reaction -

1) Penyakit Merah

2) Blast’ _
3) Bactarial =@
‘1leaf blight

Pesf

chefs

V36

 G4-63 (Jaya)B/Tadukan'

115-130 days from sowing
75 em -85 em

reglatant

flag-leaf erect to o
slightly droopy; mediup

broad leaves

medium dark green

"medium

‘long slightly bold

good'

24,2 grams

easy
65 - 70%

4,7 tons per héc@are

(700 - 1200 gantangs per

acre) .

B mpdefﬁtély'ﬁo highly -

responsive to nitrogen

resistant.

. highly resistaunt

moderately suceptible

susceptible to:brown plant
hopper (Nilaparvata $p.)
and rat {Rattus sp.)

'pdﬁplish.pigmentatioﬁ'on-

leaf sheath during early’

plant growth




CIR 42 (IRRI RICE NO. 42)

1)

2)

Parentage

IR 42 is thE:rEbhlf of a multiple cross between IR

1561-288-1-2, IR 24, Oryza nivara and CR 94-13. The
initial crossing was between Oryza nivara and IR 24+

“The first of F, generation from this cross was then
V_back~crossed three times with TR 24.

The resultant

progeny was further crossed with IR’ 1561-288-1~2, .
Finally, the F, generation from this second cross was
crossed with C 94"13, and. the ‘progeny obtained was IR

42. ‘

Adaptability trails were carried out for IR 42 on
geveral . localities in Sabah and the yleld and the agro-
nomic traits were obsarved to be goodo

General Charavteristics

nitrogen.-

height of 85 cm and it is non-lodging.

IR 42 has a high yield potential at low. levels of!
It is a relatively tall variety with culm

It has a-

maturation period of: 130-140 ‘days: with normal leaf

senescene and low sterility.

It is very suitable for

general plantiag in single«croppng areas or for main~

season planting only of. double—croping area.
resistant to “Penyakit Merah”,
The grains are medium bold in shape and the
- eating quality is fairly acceptable.

blight,

- Parentage

= Maturation

~ Culm ﬁeight

- Lodging

- Habit .

-~ Leaf Colour *
- Leaf senescence
- Grain”size 
1) Length
- °2) Width

= Gfaih:shapé"'

~ Grain quaiity 7

- 1000 ‘grain welght

y-37-

It is _
blast and bacterial leaf

IR 1561~ 288—1 2/IR 244

" Oryza nivgra/CR_24—l3
130-140 days .
180 - 90 cm

'résistént

flag—leaf erectf-

'narrow leaves

dark~green:=

. mediqm to late

8,1 mm

2+4 mm
;medium bold

| fairly“acceptabié'

20.9 grames



~ Threshabllity _ moderately diffieult

- Milling recovery - 65 - 70%

~ Yield range C 5=7.5 tons per hectare
- ' (850 = 1300 gantanbs per
acre) -
~ Fertilizer response . slightlyrrespopsive to

fertilizer

- Disease treaction

1} Penyakit Merah - resistant
2) Blast resistant
3) Bacterial : resistant

leaf blight

- Pest - susceptible to leaf rollers
. (Hesperia sp.)

6+.2.3 Recommendeble_cropping Pattern

Proposed cropping patterns are studled malnly from the
agronomic point of view, meteorological condltlons and 1rri—

gation water consumption.

The - present paddy cu1t1vation in Sabah is mostly prac-—
ticed from August/September to January/February as the main
season and from May/April to September/October as the off-
season on the West Coast {(see Table V“ﬁO)

The pIOJECt area on the East Coast has a little dif-
ferent rainfall distribution compared to the West Coast.
The harvestlng operations by combines should preferably
avoid rainfall, Tn this connection, the harvesting
season has selected in March and April for main season crop
{Znd crop), and August and September for off«season crop
(1st crop)

‘ Thus, the lst crop will ‘take place during the season of
mid-April and May to mid~August and September (about 120
days). The 2nd crop will be grown during the period of
Qctober and mid- November to March and mld =April (ahout 150
days) (see Fig. v~18).

“In the trlal growing at Bukit Garam PllOt Farm, the
main seasou crop from June/ July £o January/February has been
successfully grown in 1980/81.. :

However, the yield was damaged by a big flood in
January 1981.‘ Learning from the flood experience, an off.
season crop from June/July to November was implemented suc-
cessfully in. 1981 (see Table V-41). :

Therefore, the above—mentioned cropping pattern could
be recommended for the future production programme in the
pTOJECt area.
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6.3

6.3.1

6!3.-2

PROPOSED FARMING PRACTICES

Bor rice cultivation recommended ‘in the. future crop
production programme, full mechanized farming is.proposed in

~due consideration of the very bard soil conditions, suitabi-

11ty of paddy for mechanical farm operation, necessity of
labour force saving, etc. (see Table V-42, V-43, V-44 and V-45) .

Ldnd Preparation

At the_middle of”Aprii, land preparetien will.ee

‘started by ‘use of the tractor with mounted disec plough

having 4 bottoms. The s0il saturation with pre-irrigation
will be practiced to advance the.ploughing. 1In this work,

' some crawler type tractor will also be required to a certain
‘extent where the soils are very hardly consolldated.

Harrow1ng w111 be required at 1east twice after the

'ploughlng in order to make the land level. Disc harrow
. attached to the tractor will be used for this .practice. -The

crawler type tractor with dozer brande will be helpful for <.
this work, particularly in the area where the soils are very
consolidated.  In this work schedule, the rice straw will be
incorporated 1nto the soil for . 1mpr0ving the so0il con-
dltions.

-_Folloﬁing_the harfowihé:works,"tempofary fidges will be

prepared .by use of the ridger aund the field plot will be

divided into 2 or 3 small sub~plots, in .order to achieve
final land ]evelling for better water management and protee—
tion of young seedllng agalnet wavelets.

_Applleatlon of the-basicgfertilizere-will.béfpfaeticed.

by use of the broadcaster attached to the tractor. After

the basic fertilization, rotar - harrowing by rotarvator
and/or final laﬁd'levellihg"by land leﬁeller will bée carried
out, for preparation of a good seed bed._ This is a.very
important practice partlcularly to ‘ensure; not . only a good
watér spreading but also to promote the uniform germlnatlon

: of seeds -as well as the growing of" small eeedlings.

Ae for the second cropplng of rice, the land preparaa

‘tion‘will be carried out . 1mmediately after the harvesting of

the first crop. All the practices are the same as the
programme for the first crop mentioned above.

Seeding .

Af.pfeeent‘ there are three types of rlee cultivation
methods broadly -characterized by the seeding pracflce.. One
is ‘the ordinary transplanting method in which seedllngs are

.prepared at the nursery bed and thereafter are transplanted

into: the main ‘field. This method is being widely practiced
in the world and it is generally accepted that’ the yleld .
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can be expected to be higher as compared with that 'of the
direct sowing method, particularly in poor field conditions, -
while a large labour force is required for the transplanting
of seedlings. Recéntly, transplanting machinery {sd-called
“transplanter) have been developed in Japan and- are popular
amdng farmers.  However, those still have.a narrow suitabi-
lity with the field conditions. ' .

The second 1s also the transplanting method which hias
been recently developed in Japan. Seedlings are prepared by
use of thé seedling boxes and thereafter those seedlings: are
broadeasted at random spaces.  In this method, labour
requirement for transplanting is saved substantlally and
yiéld can be expected more than- that by transplanting
method. However, it will require rather big initial invest-
ment for preparation of seedling boxes. o

The third is the direct sowing method. This method can
be easily mechanized with less labour requirement than
others. While, it -is reguired to prepare the land levelling
with more rigorous .¢onditions as compared with that for
others, The yield by this method is less than others in
general, but it éan‘be expected to be nearly the same as
_others only when germination of seeds is successfully
achieved, weeds are well controlled and lodging of plants is
nicely prevented. : ‘

-Generally, the following seedling methods on direct’
sowing are practiced depending on the soil and field con-
ditions. ' : o : o . '

1) Drill seeding on dry field'condi;ions, ' : _
-2) Broadcasting of seeds on dry field conditions, and
3) Broadcasting of seeds under submerged field con-

ditions. -

_ The‘method'S) 1s.n0t'recomménd3b1ezin the "objective
area, in due consideration of the soil conditions. . The seed:
germination will be largely restricted by clay coating in
case: 6f the méthod 3) due to very fine clayey solls in the
objective area. Besides, under submerged conditions, traf-
ficability and workability of farm machinery will be low in
‘efficiency ‘and, in certain extent, it will be difficult to
use the machinevy because the ground contact pressure
decreases to less than 3 kg/cmz, according to our field
observation. - : -

The foliowing are the SUMMATY of.comparison'on the dif- -
ferent conditions in each method. o : '
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Different Conditions im Each Method

: BRI - Labour /1 . '*Expected

Planting methods requirement " yileld

o o - “{man-day/ha) -
Ordinary transplant— k0 5.2
ing method :
Transplantinngethbd ' 20 o 5.0
‘with broadcastable
seedlings
Direct seeding : 1 : . 4.2

_ method

Taking into account the merits and demerits as seen in
the above table, the direct seeding method in the dry field
is mainly proposed in: this production programme, but in some
rases broadcast transplanting method is also recommendable.

Opetation of the seeding practice is such that’ the
seeds will be sown in shallow depth by the use of seeder -
(wide level disc harrow with seeder ) attached-to the trac-
tor. . The seeding rate will be at 80 kg/ha. Prior to the
seeding, seaeds will be selected by a salt-solution with 1.13

specific gravity and then treared by a chemical (Benrate) to
control diseases.-

The seeds used in this programme will be prepared

‘through sead multiplication programme to be conducted in the
_ pilot farm which will be implemented rather soon nearby the
1'Pr03ect area.’

-Water Control and Management

After the seeding, irrigation operation will be
started and it will be continued until 1¢ or 15 days hefore

‘harvesting, Regarding the irrigation operation, the

following water control and management will be properly

-practlced with the growth of rice plants.

1y 5prouting stage .

'As stated in the subwchapter 6 3 2, germination of

_ seeds will be largely restricted under submerged con-
ditions, r“hns, at this growing stage, the irrigation
water will be applied only for sustaining the soil -
'moisture at the field capacity or 1itt1e over in normal
“level. In the second cropping, stagnant rain-water on
the Boil surface at this stage should be drained out
completely from the. nursery field. : .

/1 : Labour reqnirtnent is‘oniy:for initial stage of rice
- cujtivation f.e. land preparation,'seed preparation and
transplanting or seeding. '
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2) Young seedling stage

In order to ensure the successful e%tablishmenL of
seedlings, it will be necessary to maintain the paddy
field with either only the saturated moisture in the
soil or inundation at levels very much less than nor—
mal, and this condition will be continued until the
plant-age of 4 to 5 which is expressed by the leaf-
number on the main stem. Even in this:stage, if
seedlings are completely submerged, they are seriously
damaged. Therefore, excessive’ irrigation water and/or
rain-water should be eliminated, as soon as possible,
from the field.

3 Active tillering stage

At this stage, shallowly water~logged condition 1is
required to effectively increase the number of tillers,
and it also. serves for controll1ng weeds. buring the
period from the stage of last emergence of. ‘bearing
tillers to the stage of spikelet differeuntiation which
roughly corresponds to 40 days to 27 days before
headlng, the water in the field, if possible, will be
drained out completely. This . practice is called as
"Mid-season drying pxactice , and it is quite useful
_especially in ill-drained fields for controlling the
non—bearing tillers and reductive 5011 conditions, and
also for increasing the resistance in lodging of plants
and the percentage of ripened grains.

4) Spikelet initiatioh stage'td full ripenlng stage

After flnlshing Mld-Season drying practice " the
watering will start again and the field will con-
secutively be flooded until the full heading stage
although, when necessary, water is also drained out for
2 or 3 days, at intervals of 10 days for encouraging

~ the root act1v1tyu When rice plants attain to. maturity

“.and the 10th day. before harvest, all the water will be
drained out from the field for fac111tating the opera-
tion of comblne harvesters.

Fertilization

Proper appllcation of fertllizers is essential for the
realization of the agrlcultural potentlal in the ob;ectlve

zarea. “The results of the detailed soll chemical analyses
1ndicate that the nutrients necessary for' proper rice pro-

duction may not be .always sufficlently contained in the
SOll.‘ In such’ case; it is necessary to supplement some
nitrogen and’ phosphorous and 01gan1c components.

Jnging from the.chemical properties of the. soils,
requirement of nitrogen and phosphate is estimated at about

70 kg/ha of N and 35 kg/ha of P05 for the first cropping
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and 90 to 95 kg/ha of N and 45.kg/ha'of'P205 for the second

_cropping. These are respectively corresponding to about 150

kg/ha of urea and. 75 kg/ha of triple supper phosphate
(T.8.P.) for the first cropping and 200 kg/ha of urea and
100 kg/ha ef T,5.P. for the second cropping.

out of the total dosage of fertilizers, ‘about one third
of urea and all the T.S$.P. will be applied as the basic fer-
tilizer. Application of these 1g done by the use of broad-
caster and, thereafter, these are effeceively mixed with
solls by the practice of rotarwfarrowing as deecribed in the
above.

In the first cropping, topwdressing of -urea will be
given initially with about 30 kg/ha. just before the most
active tillering stage (30 days after the seeding), and
Lhereafter, ‘the second with about 40 kg/ha just before the
most active reduction division stage (20 days before
heading, 70 days after the seading) and the third with about

30 kg/ha at the full heading stage- (90 days after the '
seeding) S _ .

. Similarly, the second crop will grow under split-
fertillzatlon by urea, respectively, of 40 kg/ha just before
the most active tlllering stage, 60 kg/ha just before the
reduction division stage and 40 kg/ha at the full headlng
stage.

The application of these urea top—dreeeings will be

" done by the use of power dusters with 40 m long pipe appli—
" caters,

Plant Protection

According to the experience obtained in’ rice cultiva-
tion at Bukit Guram Pilot Fatrm, no remarkable damage is
observed, at present. However, owing to the enlarged rice
production programme and the continuous rice cultivation,

" insect, diseases and’ other pests will definitely develop and

increase damages in the future, Therefore, the plant pro-
téction schedule nmust be provided in .this rice production
programme. For this purpose, about 30 kg/ha each of insec-
ticides and fungicides are estimated in the respective crop.
season. However, ‘as for the first fungicide application .

¢ould be omitted for the first crop because 1t is grown
' during the dry season.

Weedlng

Production decrease caused by weeds is the most serious
obstruction ‘in the rice culeivation in. general.: Particularly’
the rice production by direct sowing methods is liable to
severe production decrease due to the extreéme dlfficulty in
mechanical weed control. In this production programme,
therefore, chemical weed control will be introduced, taking
into account the avajlability of labour force and the effec-
tive farm operation. The herbicides will be applied with about
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30 kg/ha for about 30 days after the seeding. In the appli-
cation of herbicides, chemical toxicity harmful to not only
fighés and animals but also humanbeing need to be taken

into serious cousideration. Ouly the harmless varieties of
chemicals such as MO, X-5~2, SWEP and SATURN will be
gselected and introduced. The herbicides will be applied by
the power dusters, in the same manner as fertilizer top-
dressing. ' '

Harvesting
Harvesting of rice will be conducted by the rice com-

bine harvesters with 4.0 - 4.5 m cutting width and half
crawler type wheels. Prior to harvesting, the field

‘should be drained_cqmpletely.

The 1st crop will be harvested in August and September

" and the 2nd crop in March and April. The optimum time of

harvesting in each Lrop will carefully be decided in order
to avold grain losses by lodging, shattering and spoil of the
grains due to the clack (sun check), etc.

ANTICIPATED RICh YIFLD

‘ The target yleld of paddy in the full development stage
w111 be estimated at 4.2 tons/ha by the lst cropping
{off-season) and 3.8 tons/ha by the 2nd cropping
(main-season) with the implementation of the project. The
anticipated paddy production will increase year after year
through ‘improved field conditions and farming technigues.

The following table shows the anticipated yields during the

build up period.

: _ Year ] .
Cropping clst 2nd 3xd 4th 5th
' 1st_éropping ' .  2.6 3.0 - 3.4 1.8 C b2
(off-season) . .
_Zhd cropping: 2.4 2.8 1.2 35 3.8
(main~season)
Total(ton/ha) 5.0 5.8 6.6 7.3 - 8.0 .

In éddltion to thé‘above, the rice bran wonid be bro—

‘duced ds. by-product and account for approximately 9% of

paddy weight.

_ The lst crop will grow in the: off—season._ The ricé
cultivation in this season has never been commonly conducted
in Sabah ‘mainly due to non-availability of irrigation water.

'Accordlng to the statistics, 3.72 tons/ha of off-season

paddy was produced in 1980 (see Table’ V 52)
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" The 2ud crop will grow in the main seaaon. It 1s'a very
mild climate for the critical growing stagé of rice, i.e.
reduction division, flowering and active ripening. Almost
all rice cultivation in Sabah 1ig, therefore, being con-

:'centrated in this season and yields of 2,77 tons/ha are har-
vested on an average,

According to an experimentiou at Tuaran, the drill
'seeding method has shown good yield (see Table V=-46) .

ﬂ_ Besides, the projected paddy yield in Muda Schem in
West Malaysia is as follows;

 Year : Main Season L Off, Season
1980 | 3.34 (ton/ha) 3.57 (ton/ha)
1990 . 4.02 (ton/ha) - 4.35 (ton/ha)
2000 : '4 51'(t0ﬁ/ha). . 4.86 (ton/ha)

As information indicated in the above, it ‘can be safely
assumed that. if more suitable varieties are selected and -
grow with proper irrigation with high technology of .cultiva-
tion, the anticipated yield will successfully be: obtained
even in. the initial stage of the development.
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DEVELOPMENT OF-PEAT SOIL AREA

In: mosL countries 1ncluding Malaysia, "peat. soils’ are

'_con31dered as poor soils for’ agrioulture. For example, _
about 20,000 ha are under pineapples in a vast area of land -

under peat in Peninsular Malaysia, the only crop recommended
and successfully grown so far., About 80,000 ha are under a
variety of crops like rubber, oil palm, coconat coffee and
paddy. However, the yield. of these crops are invariably

poor in comparison with those’ grown on ordinary solls,

because the peat soils are generally acidic and some very
acidic so that only acld tolerant plants can be grown
without adding of lime or ash. '
SUTTABLE CROPS

In fact, it was the generally accepted oﬁihion up to

‘1965 that peat was not suitable for crops except for
pineapples. In 1965 a peat research unit was set up in the

Department -of Agrlculture in Federal Government and some of
its works gave a better understanding of the peat and made
it: possible for growing many kinds of crops. According to

'the results, the peat doils are partlcularly suitable for-

root crops ‘like taploca and yams. Other.suitable crops are

‘maize, sorghum, ‘kenaf, soyabean, groundnuts, nulberry, toma-

toes, chilli, tobacco, Yowland cabbage, fodder grasses,
onions aud many varieties of veEetables.

In the cdse"of rice which is normally grown under -
flooded condition, the water logging of peat produces orga-
nic acids which are deterimental to the growth of paddy
roots hence nutrient uptake . is made poor and yield of grains
affected. -

CONSTRAINTS FOR DEVELOPHENT
Land Development

- The - Lemoval of the tinber and its root from the surface
as well ‘as that buried to depth of at least 30 cm is
necessary in order to cultivate the peat. In some cases all
the timber is removed to a spot, piled up, allowed to.-dry,
and then burnt. This process in the peat area is both
expens1ve and wastefula

Cultivation

Mechanlcal cultivation of the peat area is difficult
due to the presence of buried timber and the ‘téndency of
machinery to get bogged down | especially when - the ground is'
wet, Pedestrian tractors “have’ been used to overcome the -
problem but they are slow and the cost of cultivation is

" 'high. = Four wheel tractors with extended wheels have been

~used in. the area, however, sticky soil_does not allow easy

operations,
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1t does appeat'thét éémefparticu1ar make of tractors
can with modification be adapted for use on peat. In any
caqe, buried timber has to be’ removad and cultivation can be

cearried’ out only at ‘certain times when the peat is fairly

dry. However, normal cultivation in the peat area would be
difficult die to rainfall, 194 mm per month in miniwum, and
difficulty of drailnage. : -

Lack of Experiment

There are some suitable crops as above-mentioned in the

peat soils. However, the soils would require delicate

treatment for planting of crops, for example, adjustment of

cacidity (PH), application of fertilizers and minor elements

(e.g., Zn, Mo, and Mni}, due to the physical and chemfcal
conditions of peat soils. '

On the other haad, crop rotation in the cropping pat—

‘tern of annual crops might be considered to avoid imba~
“lance of s0il nutrition and to cut ‘down the fertilizer

requlrement. :

: However,-at ﬁreSeﬁt experiménts on the peat soil pro-.
ductivity in and around the project area have not yet been .
1mplemented. The experiments on the suitable crops for the

peat soils should be conducted at the recommended experiment

pilot. farm in the project ared, not only from agronomic but
also marketability and other economic viewpoints.
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8.1

AGRICUTLTURAL MECHANIZATION

SFLECTION OF FARM MACHINERY

.Soil and Farming Conditions

The solls in the project area are vexy -deep with high-
water holding capacities but low permeabilities. Under dry
conditions, the soils are hard and deep. ‘cracks permilt very .
rapid initial intake of water. When wet, however, the soils
swell and seal the cracks, become very sticky and almost
1mpermeable.

They can be effectively cultlvated only when their
moisture content is kept within a marrow range, .Thus culii-
vation under irrigated condition requires special skills and

careful water management.

Very fine clayey alluvial s0il 18 another conastraint on

- seed germination., = The germinatlon of seeds will be

seriously restricted by clay coating under’ ‘submerged con-
ditions due to the solls hav1ng hlgh swelllng charac—

: rerlstics.

Aocordlng to’ estlmatlon, and through investlgation of

“the results obtained in Bukit Garam Pilot Farm on the ground
" contact pressure of the soil in the'project area, cone

resistance values would be around 5 kg/cem? 1n depth of 30 cm
of soil profile. These conditions indicate. that even heavy
machinery can be {ntroduced into the proposed mechanization
programme successfullys Under submerged conditions, _
however, the ground contact pressure decreases to less than
3 kg/em2,  Tn this condition, trafficability and workability
of the wmachinery decreases in efficiency and, sometimes, it
will be difficult to use machinery at all.

. Judging from the experiences in West Malaysia, where
an alluvial soil group with same characteristics as in the
project area- is distribui.d, the submerged soils will :be
more than 5 kg/tmz after 7 or 10 days of dralning—up of the
paddy field. .

The paddy cultlvatlon practices such as puddliug,
leveliing, planting, fertilizing, plant protection and
weeding are usually performed in the muddy wet field.
However, mechanical operation under said conditions in the
progect area will be handicapped by low efficlency and/or
difficulty due to the soil charactaristics as mentioned

.before.

Thus; the proposed cultlvatlon practlces except for
upkeeping of paddy plant w111 be performed under dry s0il.
conditions, Land preparation and sowing will have to be
done quite similarly ‘o that ‘for up-land crops.  However,

-ploughing, ‘harrowing, and levelling, ‘sowing and water
~control will have to be carried out more carefully to ensure

good germination and proper growth of paddy.
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8.1.2 Selection of Farm Machinery

The select{on of farm machinery was. made in due con-
‘sideration of the local climate and soil conditions in the
‘project drea,. the proposed work and farming practices

discussed earlier, and the prevailing farm mechanizatlon
experiences in Malaysia and other paddy producing countries
in Asia also. : :

Tractors

Four«wheel tractors : An 75HP ‘class are selected as the
master power in this programme. - This type of tractors are
. popular 1a the State at present. This tendency is now
~becoming the world treand due to the requirement for more
efficient higher horsepower pachinery and. labour saving
devigses. Furthermore, the land preparation in the . dry paddy
field will require operations similar to upmlann cultivation
using higher horsepower machinery. ‘

In, some: areas where the soils could be very firmly con-
_solidated and/or wet due to comparatively poor drainage, '
‘small crawlér tractors (GOHP Class) would be required to
supplement wheel tractors. :

' AttachementSt.

As for the elementary attachments to the tractors, the
following type and size are selected. :

.For.ploughing: ."Disc plough having 26 x 5 discs wi]l be
o a ‘ _used. : .
For harrowing: offset dise: harrow which consists of

two gangs. Front gang will be' equipped

with 9 to 12 nnmber of notched type

~discs, while same’ ‘mumbers of plate type
. discs in rear gang, Each. disc will be

22 to 24 inches in diameter and will
“have an individual scraper. Cutting

‘width will be 8 - .10 feety ;'

. In addition to; the above, rotarvator is
proposed. for. final s0il: preparation.
The rotary harrowing will be utilized
for preparation of a good seed bed.
For this purpose, a rotarvator having 2
'meter working width 1s proposedo -

For fertilizing: Prior to rotary harrowing, applica—
S - tion of urea and T.S.P. as the-basiec
fertilizer is ‘scheduled on the farm
'_operation ‘programme. . For. this prac-
‘tice, broadcasters having 400 ‘liters -
'ﬂtank capacity w1ll be used. :

Upon completion of all the above arrangement for tem»:

porary field ridges and final levelling of seéd bed will be -
carried out by attaching the followig equipment to the tractor.
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For temporary ridge; ‘one row Lidger :
Yor fina] 1evelling grader with 3 meter width

As stated before,'seeding under submerged condition is
not a suitable- practice for proper germination. Thus;, it
‘ie recommended to sow the paddy gseeds on dry fleld Where '
soils have a moilsture content with opgimum satulation.,  In
executing this practice, the following type of drill seeder

will be applicable. :

?or-sowing o :+ Drill seeder with 12 to 15 feet in
‘ : ' width, which have 24 to .30 number -
'_of discs and 20 to- 24 seed boxes._

- For transportetion of farm inputs, farm products etc.
trailers around 5 tons in capacity will be used.. Dump-~
trucks will also be used as the main tranqpertation means of
farm inputs and farm products. - :

Combine Harvester

Because of . relatively high shattering characteristics of
paddy, the following type of combine harvester is gelected,

' HorSebowér o o 100 HP
Cutting widrh : 4 to b 5m
Thresher tooth type

Capacity of tank : 3,500 1itete
Traffic : Semiﬂcrewler-

To minimize 1abour,‘equipment and material requirements,
transportation of paddy by bulk loading system would be
applicable. This would also help making its delivery at rice
will more convenient and efficient..

" The harvesting will be carried out - 10-15 days after
drainage operation.; The trafficability of - the combine har-
ster will be satisfactory.. In West Malaysia, ‘where the
soile have the'similar characteristics as those in the pro-
ject aree, ‘the’ submerged soils maintained more than 5
kg/cm® of cone resistdance values even after 2 to 10 days from
.the completion of drainage. operationo

.Equipment for Other Worke

As for supplementary application of fertilizers and cheu
: micals for plant protection and weed control, aerial spraying
by air-craft and/or traditional: ground spraylng is generally
practiced in 1arge scale farmingo-

Recently the aerial spraying by use of airﬂcraft has been

- introduced in Sabah under the plant protection programme pro- .

‘vided by the Paddy Board. The present spraylng charges by
'aircraft are as follows. o ' L.
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Sowing :
Feprtiliser application : M$10/acre
: Chemical spraying . : M$10/acre

Aerial Spraying:seems to be. rather costly compared to
the itraditional methods The aerlal Spraying by aircraft will
be unsuitable by the following reasonsg;

1) A suitable course for flying schedule will not. be
. easily worked out in the project area due to the
different growth stage of paddy. '

2) oOperation will be limited by wind velocity. .
Critical velocity is estimated at 3m/sec for
spraying the powder, and Sm/sec for liquid type of

,chemicala. : . :

Therefore, the’ proposed works would be best undertaken
by the traditional ground spraying method, . In this connec-
tion, power duster equipped with a long application pipe is
selected to enable distribution’ of powder or granular type
of fertilizers and agro~chemicals for a distance about 140 m
from the. farm road or field ditch. :

. Knapsack-type sprayer will be used for liquid spraying,
but it will be only for an emergency measures and/or loca~-
1ized, on~the—spot countermeasures for insect or plant
diseases. ‘ :

8.2 'REQUIRED NUHBER OF FARM MACHINERY

The number of required farm machinery was studied on
- the basis of the operation programme, workabiiity specified
Vfor each machinery, and Workable days.'

8.2.1 Estimation of Workable Days and Working Hours'.--

,The wquable days per year:have,baan‘estiméﬁeds'in con-
sultation with the tainfall data for the.last 10 years, on
“the assumption that 100/ ‘of days" with ptecipitation 50 mm- and
© over and 50% of days with 20 mm fo 50 mm precipitation are
unworkable, plus'5 days of Sundays ‘and national holidays per -
“month’ {see Table V-47) . And the daily Working hours have
been assumed to be 12 liours under normal conditions, in two
shifts of & hours each.. '

‘ Thus monthly distribution of workable days and total
workable hours per month are summarized as follows, .

Workahle Day and Working-Hours}_if

Month © J P M A M J J A § 0°N D TOTAL

‘Workable 7219 24 23 24 22 23 23, 23 23 22 23 271
days o ' R S :
Workable . 264 228 288 276 288 264 276 276 276 276 264 276 - 3,252
. hours ' . . : S T ' :

_(See Table V-47 in details)
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802.3

WOrking'Capacity and Working Efficiency,of Machinery'

. Actual field working capacity and working efticiency of
machinery for each operatioun of ploughing, harrowing and.
ridging are directly egtimated on the basis of the results
obtained in ‘Asian countries. While, ‘owing. to limited infor-
mations on ‘other machinery particulary for rice cultivatiOn,
the conditions ave estimated through the references available
in the case of rice cultivation in large scale farming in
Japan. ~The efficiency and conditions of oach machinery and

" equipment are’ showu in Table V~48.

Required Number of Tractors and Combine

In order to determine the most dppropriate and eoonomin

cal number of tractor combines to be used the following con-

ditions were assumed.

Cropping Patterns'

The lst ' crop will be sown from 15th of April to the end
of May and harvested from 15 of August to the end of
September. The 2nd crop will be sown from 15t of October to
15th of November aad harvested from lst of May to 15th of
April.

Working Condifions

The working hours per day are assumed at 14 hours, of
which one hour for tea break and one: houtr for travelling from-
tractor peool to field are estimated as lost: time. Thus,
net fleld working hours are 12 hourb per day with two shift.-

The combine harvesterkwill possiblly be.operatcd for 6

'hoors per day even under high'humidity conditioﬁs.

Taklng into consideration the actual field capacity ‘of
the selected machinery and other factors as mentloned before,
the required number of major farm: machinery in ‘one operation

group is estimated in Table V-49 and Flg. V 19.

Accordingly, 400 ha will be covered by 2 combine har—~

ivesters and 6 tractors as an unit. operation group. Thus,

totadl ‘area’ will be cultivated by 750 tractors and 250 combine
harvesters including some stand—by machinery.

c In this estlmation, sonme. 400 ha of irrigation block in
average correspondlng to 20 1rrigation lots (each lot has
20 ha in acreage c¢ommanded by one om farm ditch) is ten-

‘tatively defined as the unit ‘acreage for. machinery operation.

Thus, as a whole, 110 unite of operation group are organized
in. this project. . . _
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8.2.4 OPERATION AND MAINTENANCE

Fuel Consumption

The fuel coneumption is estimated o 'the basis of the
total operation hours allocated to each work item, unit fuel
consumption and load factor defined in each machinery..
Annual fuel consumption is about ‘56,000 liters as estimated
in Table V-50.

Labour Requlrement for Field Operation

The proposed machinery operation will minimize the _
labour requirement. ~In the operation for unit acreage of
400ha, some 10 operators and 10 assistant operators will be
regularly required for the machinery operation with two
shift. Besides, some 5 labourers will be required for the
related works of the machinery operation._ Thus, as a whole,
2,750 . persons will be required for field works.

Workshop

The project ‘has many ‘kinds. of farm machinery, vehicles,
rice mills” and dthey related equipment and tools. ‘For effi-
cient operations, and repair and maintenance of these mecha-
‘nical facilltiés, the work-shop will be provided in the
project area. '

_ The prbjeer'area will ﬁeve'ii wdrksﬁops'ih totals 10
~ branch workshops with 11ght repair facilitles and one central
workshop with heavy repa1r facilities. '

The Workshops wiil be located in each tract nearby the
rice mill and/or farm machinery centre.

EFB,
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9.2.1

RICE PROCESSING

Upon completion of the project, about 352 000 tons of
paddy will be produced a year. It 1s essential for the pro-
ject  to be equipped with effective rice milling and storage
facilitles to maintain high. quality and marketing under
favourable conditions.

: The rice mill proposed heréin will be 1nstalled in ll
places in the project area in parallel with the stage-wise
development. programme. - Each rice wmill will have the same
and/or similar pxocessing capacity and processing system'
designed for the quantity to be produced taking into account

‘the operational conditions- anticipated in the progect, and

maintaining the high quality of the rice.
PROCESSING SYSTEM'

: There are several different processing systems which are

commonly used in modern rice mills. The proposed system
which is believed to be the most adaptable to the project 1is
as follows:

1) Reee1v1ng Section to receive and to clean the paddy

2) Drying and SLorage Section, to dry, to’ store and to
control the grain moisture

3) Milling Section; to mill the paddy grain 1nto
quallty white rice

CAPACITY OF THE PLANT

The estimate of the proce531ng capac1tv of the plant

proposed hereln is basad on the following assumptions.

Basic De51gn Condltlons

Operation conditions

1) Cropping pattern. Double oropping“per annnm
2) Seasonal process1ng amount (by first crop):
4,000 ha % 4. 2 ton/ha + 11 plant-

=16, 800 tons of unhusked paddy grain per plant in
- average

33 working condition

‘Sections of the mill WOrRing-daily' Operation'daYS

”(hour) _ i ‘(day)
Receiving - - 12: . 35%x 2

Milling 26 270

Ve




Condition of grains!toibe.prccesaed
1) - Moisture content of receiving paddy:"22-26% wet base
-2) Apparent density of'graina:'

Unhusked grain:  0.52
Brown rice and white rice: ' 0.8

3 Variety of rice.

High yielding varietiea prnducOd in the project
4) Milling efficiency' . '

Husk : 23 %

Bram :  10% -

Foreign matters: 2% or less
Recovery ratio : 68%

9.2.:2 Capacity of the Plant
Based on the design conditionq stated in the above and

"the delivery quantity from the field, the required capacity in
each section of the proposed mill is estimated .as follows'

Receiving and Cleaning Section

For estimation of the receiving capacity of the mill,
the maximum yield of the lst crop is assumed to be 4. 2 tons/ha.

L1) Ay 000 ha X 4 2 ton/ha %;ll unit plant = 16, 800 ton
: ‘plant ' ‘ P SRR
" 2) 16,800 taon =+ 35 days + 12 hr/day = 40 ton/hr per
unit plant o Lo ' :

. Receiving quantity of paddy will be AO ton/hr per unit
:plant as the capacity for constant’ operation._ ‘In due con-.
gideration of prebable’ peak operation at the harvesting time,
60 ton/hr in Teceiving capacity is estimated in this pro~ '
cessing programme. : :

f’Drying dnd Storage Section .

In comparison with the receiving quantity, drying capa—
city and milling capacity are calculated as follows:

"l)rVTotal quantity of paddy to be received by unit plant
_ :jduring the harvesting ‘time is 16 800 tons at its:
-_fmaximum..,_ o : B IR

2) :About 60 ton/hr at.peak season should be dried up
-\between 14—1;/ of moisture content.,..=

3)"Tota1 quantity which can be proceased during _
:-the harvesting time of 35 days is 5, 040 tons. :
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&) 16,800 tons - 5,040 tons = 11,760 tons
' : Say 12,000 tons.

The'required storage capacity is about Ié,OOO'tbns
per seasott, ' ' : :

Milling Section

_ Assuming that' 16,800 tons of paddy, the maximum quan-—
tity being expected from the ist crop, needs’ to be processed
during 135 net working days with 24 working hours per day by
3 shift operation, the milling capacity should be 125
‘tons/day or 5.2 tons/hour.

_ Two milling machines having 3 tons/hr capacity each are
proposed for installation in two lines, for covering 6 tons
per hour in the total milling capacity, with some allowan-
ces. . This type of milling machine (3-ton type) is generally
acceptable because of economical performance in its opera-
tion and the compactness of its size, Tequiring the least
building space per unit capacity to acconmodate it, in com~
parison with other types. '

- Some mechanical troubles on milling lines may be una-
voidable, but such loss cdused by possible troubles will be
sufficiently compensated for by provision of ample capacity
allowances with each processing section. o

“Power Supply Station -

All of the machinery in the plant will be driven indi-
vidually by electric motors. Electricity required to
operate the machinery and lighting of the plant building and
yard will be about 1,000 kW (440V/220v, 30/4W), and it will
be supplied from the power generating station equipped with
engine—driven generators. 4 unilts . of 200 kVA generator with
300 HP diesel engine will be installed in each unit plant,
including oune stand-by unit. S .

. Fuel Tank”

The-maxiﬁum daily fuel conSumption of each pbWer sta-~
tion is estimated at the amount of 5,760 litres in total
{refer to 9.5.1). : o SR

As ‘the interruptions of the mill operation are'mostly
due to fuel supply trouble, it is advisable to equip a
storage tank with a stocking capacity of 80,000 litres or
the equivalent of the requirement for' 2 weeks' operation
with some allowance, to ensure smooth operation of the mill,

. For an easy and safe operation of the fuel storage, 1t
is recommended, to-install 4 taunks,’separately, each with
20,000 litres capacity, which is economical in size for both
‘transportatién and installation works. '
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9.4 .

905.1

MACHINERY AND EQUIPMENT
Machinery en& equipment required for each rice mill
plant are listed in the below: :

1) Receiving and cleaning section (60: ton/hr)
" Grain Cleaner (20 ton/hr x 3), Dryer (20 ton/hr x 12}

) . Grain storage section_(12,000 ton)

Paddy storage bin (300 ton x 40)

3) Milling Seetion {3 ton/hr x 2).

4) White.rice storage (2,200 ton)

5) Power supply equipment (200 kVA x 4)
Diesel—engine generator (300 HP/unit) x 4
‘Fuel tank etc. (20, 000 ton/tank x 4)

The plnet'leyeut and £low diagram of rice processing

and storage plant are shown Figs, .V-20 and V-21.

OPERATION ORGANIZATION

To successfully:operate ahd_mehage the.proposed rice

"mill, the following section will be organized in each plant
_under the Department of Processing in the Project

Organization (see. Figa v~22).,

- Receiving and cleahing section
- Drying and storage section

~ Milling section

- Repair and maintenance section

OPERATION AND HAIN ENANCE
Fuel Consumption

As presented in the previous Chapter, all of the machi-

‘nery will be driven by electric motors, and the electricity :

required will be generated in the powér station individually
installed nearby the unit mill plant. For the generator
operation for one. power station, an annuval reuirement of the
fuel is estimated omn the basis of the following conditions,
~ Fuel consumption of one unit generator 80 1litre/hr
~ No. of generator to be operate regularly 3
- Operation hour a day - 24 hrs
- Operation’ duration a year ‘ : 270 days
—:Load factor for operation period T 0.60°

L3

 80 litre /hr x 3 (with dryers) x 24 hr/day X 70
daye/year x 0 6 = 242 000 lltre/year '

80 litre /hr x 2 (without dryers} X 24 hr/day X 200
days/year X 0.6 = 461,000 Litre/year .
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Thus, the annuél fuel requirement for POWer'generation.
per rice mill is about 703,000 titers, KO

9.5.2 Materials -

The materials required for the mill operation are the
.sacks:for packing the milled: rice of 228,800 tons per annum.
Sack 100 kg in capacity will be:convenientg for the purpose
of transportation and storing. To use these sacks, such . .con-
sumables as sewing string are also indispensable. The number
of sacks required is estimated to be about 2,288,000 a year. .
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- PROJECT ORGANIZATION

In order o ascertain ‘the responsibilities for the mana-
gement of the project it is proposed that an efficient auto—

nomous organization with. ‘commerclal base production activities

-is egtablished for. operation ‘and maintenance of irrigation and
: [drainage, paddy cultivation, rice processing, and the sale of

dgricultural products. - The proposed organization is outlined’
_ in the orgenization ehart An I‘ige v-23 . and summarized below.

The project w0u1d be administered by an autonomous
Project Organi?etion which will be supervised by the Project
Coordinating Committee. The Organization will be’ responsible
for the operation and maintenance of the project.,  The fune-.

_tion of the Organization will be as follows'

1) Procurement of machinery and equipment required for
the project

' Zf Opecation and malntenance of the. irrigation and
_ dtainage facilities, toad networks etc. '

'_3).0peretion and maintenance of farm machinery and_
'_equipment :

;4),Operation of farming practices including input

dS)_Operation and maintenance of the rice mills and=
- related facilities :

:65f0peration end maintenance of the workshops and
g related facilitiee. :

E?).-‘?rocurement of ‘the fatm inputs, and other production
':'meterials ' .

;8) Storage and marketing of thc producte .
9) Accounting and administrative effairs

10)_Experiment and training on farm production at
'3a_experiment pilot farm. ' U B :

For executing the project the Orgenization under the -

management of the Project Manager will congist of seven
.departments,‘and an attatched experiment pilot farm, namely

Department of - Planning, Department of Personnel. and General
Affairs,’ Department of Finance and Aecounting, Department of

‘Marketing; Department.of Engineering, Department of

Agrieultural Production, and Experiment Pilot Farm.: Total
required manpower. would be 4,007 persons as described -

- hereinaftera
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For the. efficient management of the project, paddy area
of 44,000 ha will be’ divided into 3 blocks.  Rach block will be
dlvided into. tracts, and the total number will be 11 tracts

with an average avea of 4 000 ha, A Tract Manager
{agriculturist) w111 be assigned for the management of eech

_scheme, -Each tract is subdivided into:several field opera-
“tion units of 400 ha each, A Fleld Operation Master: {(Head:of
the farm machinery operator) is assigned for each field
operation unit,. He manages all the production process
from land preparation through harvesting in the field
operation unit. .

10.1 DEPARTMENT OF PLANNING

Department of Planning of the Organization will be
responsible for the following functions:

1) 'Formulation of overall yearly plan for the whole
project

- 2) _Pormulatlon of overall budget plqn for the whole
: project : :

3) Studies for findlng cut the best way of controlling
- the production cost

4) Evaluation and follow—up of the project

5) _Economic and social studles about the effect of the
f project :

_Stafﬁ.required for this.departmentTWOeld_be as foilows;

Profession : S Required Number
Director
_Agro-~economist
: 5tat15tic1an
_ Management Assistant
Clerk = _ o
Total' : gy o : ' 1

LN o L =

10.2 DhPARTMENT OF ENGINEFRING

_ Department will be divided into three sections,
namely Constructlon, 0 & M, and Mechanical Engineering.c

Function

& M Section _ ' ' :
0 & M of irrigation and drainage system
Control of irrigdtion water supply
Maintenace work on buildings

'b'f

) _' '1):

FEN

2) _Mechanical Engineering Section
~Operation of workshops
- Repalr and maintenance of farm machinery, prO“
-cessing facilities, and pumping statlons

- Repair and maintenance of on farm facilities,
office buildings and others
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Staff requirement

" Required Number

profession . 0 & M Sece Hech, ¥ng, Sec. Total
Director ' . ' I - 1
Section Chief - C SRR | . Y 2
Irrigation Enge - S A6 o - 46
Civil Eng. - . , 5 ' - -5
Surveyor o : s - 5
Carpenter . I 5 ' - 5
- Gate Keeper & Pump Operator S 200 Lo 200

. Mechanic . : - 140 : 40
Electricial o e 12 12
Regular Employee for Repair/ - 60 : - 60
Drivers etc. ‘ : . . N :
Total S 262 113 376

10.3 DEPARTMENT OF AGRICULTURAL PRODUCTION

_ Department will carry out all farming operations

:from land preparation: to harvesting by ‘machinery; -plant pro-
'tection, ‘fertilizer application ‘and seed multiplication. - The
Department  will also cooperate with piiot farm for research.
and- experiment. works for crops  and the’ training of farming
staffs at the experiment pilot farm which will: be established
near the-project areas: Staffs required at the full develop-
ment stage are ‘as follows.

_ Profession o " Required Number
Director -~ KR DR
Clerk EET ' SR & S
Agriculturist - T C L0250
‘Farm Mechanization Eng. =~~~ 25
Farm Machinery Operator 2,200

. Farm Labour . - ‘ 550

meat oz

10.4 DEPARTMENI OF PROCESSING

: The department will handle the operation and management
-of.- rice mills and the storage of paddy and rice. . Staffs
fxequired for this Department at the full development stage
are summarized as follows' ' : . -

‘Profession. o : o ‘Required Number
':Director" 1__. .. : {-ﬁfﬁ.'g-'.'l,
 Asst. Director . . o S R |

~ | Plant Manager . : _ ' 1L
" .- Foreman - - _ A § &
: 0perator/Asst. Ope. ' I ¥ |

' Labour- - S S 407
potal . - 1552
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10.5

10.6

10.7

DEPARTMLNT OF FIN%NCE AND ACCOUNTING

. Department will be divided inte two eections, Einance

and Accounting. The Finance section will -be responsible for
financing and tepayment of the loan,- Accounting section will
be .in charge of ‘all the’ ‘monetary affairs associated with the

'project operation and maintenance works of the whole project.
‘the staffs required for" this department will be as follows

Profession Finance Sec. - Acconting Sec. Total
Director ' - - - 1
Section Chief 1 i 2.
‘Accountant 4 : 22 © 26
Clerk . 10 26 36
Total 15 | 49 65 -

DEPARTMENT OF COMMERCIAL AFFAIRS

Department will be d1v1ded 1nto two sections, the

Logistic and Marketing. The Logistic sectlon will. be respon-—

sible for the procurement of all inputs including farm machi-
nery, storage and supply of farm inputs, purchasing of spare
parts, etc. - The Marketing section will be engaged in the
marketing activities including selllng of products. The
follow1ng workers will be equired for each section

Profession Logistic Sec. Maxketlng Sec. Igtai
Director - - : 1
Sectin Chief 1 1 ' 2
Office Staff 3 15 _ 18
Accountant 5 .5 _ i0
Clerk o 20 20 _ 40
Total - 29 4 71

—_— f——— —_—

DEPARTMENT OF PERSONNEL AND GENERAL AFFAIRS .

Department will be responsible for the general affairs
and the administrative work of the project. Welfare services’
on behalf of all employees will also be provided by this
Department. The manpower requirement at -the full ‘development

- stage. 15 as follows.

_Profe551on- ' : . ' Reduired Number
- Ditector _ R |
Office Staff : o : .20
Clerk . e 40
_ Total - o 61

e
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10.8 _ATTACHFD FXPERIMENT PILOT FARM

The Experiment Pilot Farm will: undertake the experiment
and tlaining ‘on rice and upland crop cultivation, facility
operations and machinery operations. Stafts required for the
Experiment Pilot Farm are as follows;

Profeggidﬁ” ; 'Requifement.Number

_ Director-
Irrigation Engineer
Fagm: Machinery Expert
Rice M11) Expert
“Rice Farming Expert
. Agronomist (Upland crops)
“‘Assistant Staffl
Clerk :
Farm Labour

]

Total L ":- o .. 54

Some experts,: such as 1rrigation engineer farm wachi-
'_nery expert, rice mill expert, rice farming expert “and agro-
nomist for upland crops will have to be recruited from abroad
owing to sever shortage in experienced personnel in the '
State.
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11.1

11.2

‘RICE PRODUCTION.

';INTRODUCTION

Rice 1s the staple food of approximately half of the

_ fworld‘s population._ In many developing countries, rice is
“the "preferred” grain and in Asia-it 1s the main source of

calories for 2 billion peaple, ~ Rice may be regarded as one
of the most important foodstuff in the world. Despite this
dominance, world's annual production. of rice is roughly
250 million tons i.e., only about 55% of . annual wheat pro-
duction. .

_ WOrld's demand and supply of rice are both pro;ected to .
increase by 2.6% per annum between 1974/76 and 1990 (Table

Y~51), and the ‘world's per capita consumption of rice is pro-
jected to increase from SSkg to 60kg between 1975 and 1990 /1.

PRESENT PADDY PRODUCTION IN SABAH '

It is estimated that there are some’ 78 198 acres

'(31 280 ha) of land under wet paddy, of which about 50% are

irrigated,_nnd a further 30 OOO acres (12 000 ha) under hill
paddy in $abah at ptesent. The annual production of rice in’
the State has been 65,7856, tons, ‘whilst the ‘annual import run
at 68 266 tons in 1980, thus maklng Sabah only about 50%

: self-sufficient in this all- important commodity (see Tables
V=52 and V—53) : : :

The' population of Sabah is 1, 098 000 in 1980 and showing
an_annual increase of 3.2%. If the present trend continues,
it would’ reach -the two" ‘millionth matk by around’ the year
2000, The present consumption of - rice, which does not take

- into account the amount of rice- converted into rice wine

(tapai), shows that 120 tons of rice is required for every
1,000 personsy If this trend continues it would require '

- 240, 000 tons of rice in the year 2000._

' In this connection, the sectoral policy of the Fou1th
Malaysia Plan in-'8abah is emphasized the special attention ]
towards increasing production of food crops-and other grains

cin an effort to attain self- Sufficiency and price stabiliza-

tion.

Present plans for development of rice production aré

'ilnvolved 1) introduction of new techniques ‘including new

varieties to increase the average yield, 2) opening up of
additional new ‘paddy” fleld, and 3) 1ntroduttion of double-

: cropping with irrigation,

il: Price Prospects for ﬂajor Primary Commodities, IBRD

: Jan. > 1980n
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Preeent plans for" development of rice produotion are
involved 1) introduction of new! teohniques fncluding new

;verieties to 1ncreaee the average yleld, 2) opening up of
‘additional néw paddy field, and 3) 1ntroduotion of doublem
'cropping with irrigatione

:;POSSIBLE AREAS FOR PADDY DFVFLOPMENT B

_ A provisional soil map hae already bheen published in :
which the main soil types have been broadly deliniated. The
topography of much of the agticulturally -potertial areas has

‘also been surveyed, although not yet to the extent or in

detall necessary “for detaileld planning..- ‘After discussion
with Government officers concerned, the following areas -
generally made up of flat 1and have been indicated as potenm
tial paddy areas: & - : :

11) Kiias Plain, 2) Bandan’ Plain, 3)'Lower”Lebuk,
4) Segama’ Vallay,‘ 5) Tabin—Lumerau Plain; : :
'6) Semporna Peninsula, and 7) Kinabatangan Valley :

'THowever, except ‘o part of Terusan Sapi in the Lower.
Labuk ‘almost all areas have some ‘constraines for paddy-
field development for example, inconvenient source of
water, : weter—retaining of soils, ‘aliniation for other pur-

- poses, serious flood problems, scattering of small parcels
of area, EtCe S .

In view ‘Gf the natural factors and hazards outlined

_ “abéve’ in" respect of "the first six areas, only "the
'V'Kinabatangan area remains for further consideration.

Although this valley. ‘also suffers from 4 flood: probiem, it

offers a vast ‘potential of land suited’ for wet paddy develop-

ment. It has been estimated that approximately 163,000 acres
{65, 000 ha) ‘of alluvial soll area occurs: -in:'the area; ‘the - .

‘bulk of ‘which along a: continucus stretch ‘oni. both bapks of ‘the
“iKinabatangen river. - Allowing for some reduction in-this avea
for proposed dam reservoirs and “other’ unidentified pockets of
Hunsuitable topography and soils, it is’ estimated” that not
“less than 137,500 acres (55,000 ha): out of ‘which area ‘of

110,000 acres (44,000 ha) of land in” ‘the lower basin of the
propoeed dam can be developed for large ecale paddy ferming._

o 'FARMING FORM

e Assuming that 11 000 acres (44 000 ha) could ultimetely _

) be’ developed for" cultiveting of peddy, ‘the total number of .
'_farming families involved would ba' over 22,000°1f the area. ist_

_to be devaloped by small- holders on the basis of 5 acres to a
- family. Allowing 5 persons per family,'the numbet 6f persons.
" who 'éould be ‘Settled on this paddy ‘scheme would be'over

110,000, When considered together with the. attendant non#”

p_:farming families required to provide services to the
_fsettlere,_the movement of the” total population involved wouldf
be. a huge undertaking which might take many yeare to achieve.:_f
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11.5

One of the major handicaps likely to be felt in the

.,development of the Kinabatangan plains {g the lack of labour

forces - The population of the whole valley is: ‘estimated

25,000 people at present. Most of the men are engaged in the

timber . industry, in- logging camps,'etc. and agricultural pur-
suits are carried out almost entirely by the women. There is
yet no:wet paddy planting experience in the area, except at -
Bukit Garam rilot Farm, as only hill peddy ‘has been planted
80 far, :

For Successful paddy cultivation by. individuaJ faimers
who, in general, will not have had any previous experiences,
a considerable extension work, especially in. farm mechaniza-
tion and rice mill operation, would be required to be carried
on with in a long term with serious efforts.

It may, therefore, be desirable to consider commercial
paddy planting in large scale farming utilizing machinery

and -a minimun of man-power (refer to Table V=547 . Thus,
 training facilities for autonomous commercial base organiga-—
‘tion employees and the workers in the experimental pilot farm
would have to be es tablished very early in the development
Jprogramme. : :

PRILE PROSPECT OF RICE _

| According to the’ development plan of the project, the
Sabah will attain self-sufficiency of rice in 1990/91.

Afterwards, domestic: production will exceed domestic demand

of rice and the surplus including the rice. produced by the
project would be exported abroad. International market price

of: rice, therefore, be applied for the price of rice produced

by the progect.-

Forecasted prices of rice in 1980 constant dollars and:
in current ‘dollars.in . the international market projected by

.the . International Bank ‘for Reconstruction and Development
(EBRD) are-given. in ‘Table V=55 and V-56 together with actual
-data in the past: Price of rice goes:. up. gradually ‘unkil it

becomes. almost constant 4in 1990 at the price of US$575 per

“ton in 1980 constant dollars..

_. In the short range: of the foreseable future, as IBRD -
forecasts, demand and supply of rice will be in balance at.
2.6%. 1In the long range, however, demand seems to be

:stronger than supply. World. .population has been increasing

rapidly and; the growth:rate is. 1ike1y to. remain. high in the
futurey .As shown in Table V=575 ‘annual. growth rate- of the

' - world population will: double after’ 35 years.' The
-corresponding figure for: developing countries where more than

half of rice was- consumed and - more . than. three fourths of

-internationally traded rice was imported in 1977, is 2, 60/-__

The total: population of these countries will; double after
about 26 years. . 0n the other. hand, agricultural production

?1ncluding ‘rice. production is expected to expand at a’ slower

rate than population growth.-
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It is expectable, therefore, that in the long run demand

_tor rice will remain continuously bigger than its supply.
Under . the circumstances, the rice price would be kept at
':high 1eve1 in the long run. :

. The economic mill gate price of rtce which will ba pro-

~duced by ‘the project 'ils estimated on’ the basis of the inter

national market priceés for 1990 at 1980 constant dollars as
projécted by the IBRD,_taking associated costs such as

transportation cost from the project area to Sandakan into’
_ccm.siderationa The details are given in Table V~58.

PRICE OF FARM INPUTS FOR RICE PRODUCTION

' According to the IBRD price forecast published in: June

" 1981/1, economic and financial prices of fertilizers will

steadily go up from 1980 till 1990 as shown in Tables V-55
and V-56.  Economic and. financial prices of fertilizers for
the Project are estimated’ based on’ the :said forecast.
Econemic. and financial" prices’ of agro—chemicals for the pro-
ject are ‘sgtimated on the assumption that they. will follow a
gsimilar price trénd as fertilizers. The economic and finan~
eial farm gate prices of the farm: inputs are- given in Table
V -59. - : :

[i} ' "Mid_year updating Commadity Price Forecast “y IBRD,-:'
June 1981 o

V*ﬁ?f
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12.1

COST ESTIMATh

The necessary 1nformation for esrimation of agricultural
development has been collected from various sources, l.e.
Department of Agriculture, DID, Paddy Board and Quantity
Section of Public Works, and was, thoroughly examined and

'discussed by the Survey Migsion in coolaboration with the

counterpart staff. The. project cost has been estimated based
on current prices in 1981, The conversion ‘rate from
Malaysian currency to foreign currency is M$2 3 = USSi.‘

The difference between the fund requirement and " economic
price amounts derd ives principally from the variance in market
and economic prices of diesel oil, which are estimared at
MS$0. 50 and M$0.70 respectively.- -

: The total required costs for agricu]turel development
are indicated in Tables V-60-and V-6l for.the fund require-
ment and economic _price, respectively. . The said- tables also
include amounts required. for resettlement and Land acquisi-
tion relevant thereto.- ‘ :

Adopting “the 1nternationelly accepted procedures with
similar projects, the englneering fee has been set. at 10% of
direct cost., : Of this amount, 80% is to be rendered in - '
forelgn currency and 20% in local currency. .. Physical con~
tingency has been determlned at 10% of direct eost.

R

CONSTRUC“ION SCHEDULE

As for the constructlon schedule for developing the net
agricultural land of 44 ,000ha, a_ rapid ‘development ‘schedule
was adopted from the economic vieWpoint and the paddy could
be planted as early as technically possible following protec—
tion from ‘flood damage through dam construction.’

During the dam constructlon period paddy cultivation in
the off-season will be p0551ble because the habitual" flood

will occur during main sn“eon only,

Therefore, single croppxng in the off—seaaon will con-

" tinue until 12th year of construction; and after completion
of the dam, donble clopping will be implemented as: projeeted.

Accordlngly, an entire construction period for agri~
cultural development will require at least for 8 years.
The construction schedule covering all the stages is shown in'
Fig. V~24¢= ' o : :

The net. development area w1ll be divided into 7 portione

-namely ‘land : development group -for. stepwise development.” Edch

portion will be’ developed. within three years including jungle'
clearing, land levelling, constructinn’ of irrigation and -
drainage facilities and -farm- road network, construciton of .
pumping statione and office huildlngs ete. in ‘the given
order. : R

V=68




12.2  LAND DEVELOPMENT COST

As is 1ndicated in Teble V=62, the total coet for 1and
. development was ‘estimated at US5231.5 million. 1t includes
 the cost for principal conetruction work i.e. jungle
clearing and levelling, congtruction of" ir;igation and -
‘drainage facilities and farm road network, etc., as well as a
10% provision for temporary/prepareLory woxks..

- 12.3 'CONSTRUCTION COsT - OF PROCESSING, STORAGE AND OFFICE
o "FACILITIES AND WORKSHOPS

Cost. required for conetruction of a pilot farm, pro-
'ceesing facilities,'storage, office facilities and workshops
are estimated to total M$202 militon. The breakdown of the

costs 1s given in Table V- =63 and Table V—64. '

12.4_- INITIAL FARM INVESTMENT

‘The initial farm investment comprises the procurement
cost of farm,machinery required for the initial operation of
Cthe: project. N . . _

The initial farm investment amounte to M$128 million,.':
The breakdown of the! procurement cost . of farm machinery and
equipment is given in Table V“GS. B

”12.5__'REPLACEMENT OF THE INVESTMENT FACILITIES

Economic life of each type of facilities inciuded 1n the
initial investment 13 agsuned as follows._ o :

1) Bulldtngs . . 50 years -

~2) Rice Mill Plant . . - 10 yeats'

3) Equipment of Workshops,f" © 10 years
.4)" Equipment of Pilot Faim . .10 years
5) Farm Machinery f. P .. 7 years

12.6 'ANNUAL DISBURSEMENT SCHEDULE

o The total project cost for agricultnral development is
summarized in Table V-GO, The total cost ammounts to. US$279.6
wmillion in. foreign currency component and US$180 & million in
local .current component.. - :

o The annual disbursment schedule of agricultural developm
ment cost is given 1n Table V—66. : : ‘

12,7 _.Econonic PRODUCTION COST

' Tﬁe.economic production cost includes all the annual
expensges’ required for rice productiou namely,

'1) .Farming expenditures

ﬁ“Gost for fertilizera end agro~ehemicals
=0&H- cost of farm machinery, a :
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13.

2) D&M cost of rice mills,
3) O0&M cost of irrigation & drcinage facilities, and

4) Administration cost,

The said cost at the full operation stage is estimated
at MSl?b million which censists of M$é2 million in the
foreign currency componant and M$83 million in the local

currency componént. . The details of the productlon cost are

shown in Table V-—67.
NET VALUE WITH “PIIE PROJECT

At the full opcration stage, 239 360 tons of milled rice
and 31,680 tons of rice. bran will be produced by the
project.'

On the basls of the unit prices of rice and tice bran,
M$1,242/ton and M8417/ton . respectively, the gross production
value is estimated at M$310 million (refer to Table V~68).

The ‘net production value of the project is estimated -to be
M3180 millién by deducting the production cost of M$125
million (M$2,854/ha) and damages ¢ost of M$8 million due to
the flooding over a 20—year return period from the gross pro—
duction value (refer to Table V- 69).

NATURAL ENVIRONMENT IMPACT%

Implementation of this project may bring -about some .
impacts to the natural enviroument in the Kinabatangan River
Basin, as: mentioned beloW'

1)' Micro climate

The micro- ~climate conditions of the area such as the
rate of evapotranspiratjon and’ radiation heat may widcly
‘change. due to land use conversion'i jungle with a canopy
 0f 20-30 m is to newly form paddy field.-

2) 5011 Erosion.

‘Cover vegitation will be removed so as to create a

. icultivable 1and which may cause more scrious soil ero-
_ sion than that before the projectn

_ 3) Water Pollusion

_Chemlcal fertilizers, insecticides, pesticides,_hcr«
dicides; etec. are used ‘extensively for cultivation of
:paddy rice, These agricultural chemicals becone a -
source of water pollution, so that the fishing industry
" and’ sanitary of pcoplc along the river ‘course may bc
'deteriorated. :

A lcng~term sLudy wiil be required because of many
unknowrn factors now to clarify these impacts iln quan—~ -
titative terms. These impacts to the project aresa
should be carcfully studied 1n the’ nexL study stage.
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