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PREFACE

This Greduction Zxercise is a study of indigencus irrigation
eystens along the Ulu Trieng and two trilutaxy »iver valleys in the
district of Jeletu (Negel Sebilen)e

Fox two and & half months materials were gathered fyom
diverse sourcess mmmmmmwmm
official doouments and files in the Drainage and Irrigation Depart-
nent (Sevemben) end its Headguarters (Ducla Iumpur), the State
Secreteviat (Serenmbon), the National Archives and the University of
laloys Iibweyy in Kuela lungue. There wvas no trece of Fublic Werke
Department files befoxe 1932 in its store in Seremban, This was
bvefore 1932. The Depertment’s perecimels explained that the doomnents
were probably desiroyed under Depertuental regulations or were lost
during the Second oxld Wew. The writer aleo led discussiong with the
Hegri Sembilan Ireinage and Ivrigation Dopartment Ingineer and
Pecinicisng.

Anothey month was spent in the flelde. Tho writer Intex~
viewed 28 pedi oultivators along the Ulu Trieng, Caxgu and Potasih
rivers using a cxude form of aves sampling. There was some difficulty
in finding people who recesbered the weter-wheel aysten of Lrrigation.
A minor problen was the unite of measurenent used in these areas e.ge
*hesta®, *depa’ and *jari® (see Appoudix 1)e lost of the rice cultive
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tors did not understend the meaning of an inch, & foot or a yexd.
However the interview, which wee dome in the vernacular language,

encountered no major difficulty.

The existence of o functioning watexwheel at Kg. Jambul
lepen (Ruala Pilsh District) was a great help in writing this
Exercise. 2 few non-indigenous dens e.ge the "drop-plank dems"
used in the Gargn valley wexe cmitted from the study of indigencus



Tre writer ie indebted to the sctive co-opexmtion of the
mmmmmmummnmm
which this Bxercise will be Lspossibles

. ghe writer also wish to thenk the staffs of the Drainage- .
asd Ifxigation Depariuent (Sevesban), the State Secretariet
(sewamban), the Drainnge and Irrigation Department Headquarters and
the National Avchives (Rusla lumpur) for their assistance in getting
official documents and files on this topic.

Crateful acknowledgesent is mede to Tunlm Shameul Bahwein



CHAPPER I
INTRODUCTION

fhe objective in this work is to deel with the brosd
featnres of the Indigencus frrigation systems used in thrvee rivers
$n Jolobu viz the Camgu, Petasih end Ulu Trieng Rivers, and o consider.
mmummmmtmwmmmm
tion of the ares.

The aves iteelf is the most isolated district in the State
of Negxi Sewbilen. It is vexy hilly end it is drained by the Triang
river and ite triluteries.

m;—m“wmmum-m
subber and fruit cultivetion. Rice is grown along the narwow wiver
velleys and it is mainly for eubsistence. Mubber provides = supplo-
mentayy source of incone for the possants whe ave mainly Melays. The
indipencus frrigation systems play en important role because the
peasants depend to a large extent on wet rice cultivation.

Iwrigotion is necessaxry becense weed in the rice field can
tly e ‘Gontrolled Wy standing rivers | The depth of the water in
each rice field is between three o six inches generally depending

il . " P Eo—— e —————————————————— :

Hnala lnmpur 1959 Pe 89+
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‘on the state of growth.' | When the grein is ripening, the water
ie drained off.

Finally, irrigation is necessaxy because the water levels of
the rivers in Jelelu ave generally lower thon the elevations of the
rice fields. In view of this thexe is need to carxy the water to the
%0 either raise the watex-level of the river so thot water can flow
into the rice field or %o act as media for raising water to irrigate
the rice fields.

_ »nmm.mmuhfrmmmmamal
mummﬂmmmwwmm
Iweught is reve, Wt the problem iz to ensure regulapify in waler

" eupply becouse of the impexfections of the irrigation mysteus e.ge &
flood may sweop away o brushwood dam. Rainfall is evenly distributed
throughout the year cltbough there axe slight increases in March,
April and Boy (sce Teble 1)« The rice planting cycle which begins in
June is probebly to teke advantege of the increase of river discharge
in that period. The peasentis rvefer to this as the "Naik Ayex™ (i.e.
increase in river discharge) stage. Nowever ‘seasonal variations in
clinate are mot so maried as to make cultivetion cutside the season
inmpossitle. * 2

1 Report of the Drainage snd Irrigation Department for the years
19525 1953, 1954« (Covemment Printer) Ruala Iumpuzy 1955« Pe 8o

2  Swift M.C. "Malay Peasant Society in Jeletu® ithlone Press Ince
(New Youxk) 1965. Pe 39+
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MONTHLY RAINFALL FOR JELEBU DLSTRICT
BEIWEEN 1931 = 1954« (IN INCHES)

 JAN. FEB, AR APR. MAY JUNB JUIY 4UC, SEPR, OCT. MOV, Dic.

NEAY
MONTHLY = 507 4e3 6aB B8e 6e3 2.2 3u6 304 540 64 7.8 8.2*
BAIRFALL |

'_'L'ﬁ, s 3
s s s e

CABLEs 1 - ’ IOCATION OF STATIONS
SOUBCE: HYDEOIOGICAL JELEBU DEISTRICT HOSPITAL

DATA 1879 = 1958 IRAINAGE &
IRRIGATION DEPARTHENT
FEDERATION OF MALAYAe

GOVERNUENT PRESS (XUALA LUMFUR) #AVERAGE FOE 19 YEARS.
1961« Ppe 133 = 134e



3,34 2.81 6of7 6a52 597 353 294 4e67 &M T.63 8.00 6ud3

PEPARTHENT OF AGHTCULTURE BULLETIN NO. 33 (XUila
LIGPUR) 19220 Pe Te



CHAPIER 2
. PORMS OF INDIGENOUS IBRICATION SYSIEES

 Along the Ulu Trisng, Petasih and Gexgu xiver valleys, Hhwee
foms of indigenous irrigetion systems ave recognizeds

(1) the utilization of epring ("anck ayer")s

(1) the use of twushwood dan (“ampangen kayu"); and

(111) watexwheol (“kinehiz").

mhe first fom of izrigation is confined only to areas which

umm.umwmwnmmmmm
hille and the rice flelds which bave a river frontsge. & spring is

end isolateds ,
MNMMWMS-M:M
which is Mailt across o river to mise the water level and divert the
msmmmmmnmmmmm-)
whore %8 codtiimous eevs MpHly of water is then disteituted by
mvap»wuwwmm" In some parts

1 mammuwwmmmsm,
mhm(mtm)mm,m Pe 10
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Plate: 2

source: Lekkerkerker Ce lLend en ¥olk Van Sumat
j pogkhandel en Daxukkerl] Voorheen

N

J« Brill (ledden) 1916. Opposite P. 202
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CHAPTER 3
QRIGIN OF INDIGEFOUS IRFIGATION SYSTEMS

Irrigetion ss proctised by the indigensus pogulation is mn
old phencnenss The move importest methods used in Jelebu aves

(1) the utilisation of spring ("smsk ayex")s

(i1) the use of brushwood dem (“ampengsn kayu®); and

(iii) watexwhoel (“kinchix®)

fhe first two irrigation systems probebly originated during
mmmmammmmhp.uﬁm;&
nwmmmmammmm
underwent o trmnsfomation fron dxy rice cultivation %o that of wet
rice which neoded irrigation. Evidently, noue of the peasants knew
bow it originateds ghay hod leamt the technigues of constmeting the

The eerliest mention of brushwood dams in Jeletn wes in an
offictal dooment of 1907, | No written infomations were available
conceming brushwood dan in Jelebu prier to 1907.

“—‘m:_ st i e

_‘,um:mmammmwna.
Printing Fusla Iunpur 1908. 3.4.




on the other hand, waterwheels were officially mentioned in
1904».* InM!mBn;haWQtuMmWhm
sembilan (see Flate 1)» When this photograph is compared to a photo-
Mﬁamwni%?(mmmMﬂ there
is no significant diffewenco.

LIM“MMMW”N-M
mmmmmmaumm%‘m
o over 200 yearss® © It is probebly reasoneble to aseume that the
wateruhosl was introduced into Nogeri Sembilen by Minangkabem femigrents
fvom Yost Sumete. This assumption is based on three major factors:

Although that systen of irrigution is almo found in other
parts of isis tut in the Uslay avchipelago the use of waterwheel is
1inited to o few axees vize West Smatrs and Negerd Sesbilan,  In
other parts of the Malay archipelage, diffevent fomna of indigencus
jrrigation systens ave used. Secondly, Fegerd sembilen Naluys clain
o be the depcendents of Minangksbeus of West Swatres It is possidble
mmwwwmmmmm
Mmhmmmnmm Finallys
M%Md!ﬁmmﬂ“‘h“hm

o e . i s e

1 mummwmumwauw
4o the Negri Sembilen Goverment Gaseiie. Federated Malay States
Printing 0ffice (Muals Iumpur) 1905. P. 6

- uwwmmmm

3 m&muwm;mmmm
wm# {rrigation which makes use of water-
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Smatrs there are a mmber of similarities in xespect of function,
structure and site. In both aveas the watexwheel was used for irrige-
tion., In temm of stmucture, watexwheels in both aveas show vexy fow
differences (Compore Figs 1 end 2 with plates 1 and 5)s The sites of
watexwhoels too are similer in both the Einangkabem highlands (or
Padang highlands) end Negri Sembilan, They are located either in the
niddle of the river (see Plate 2) or Wy the side of the river (see
Plate 1 and Pige 1)

Several western writere had observed the use of watexwheel
in Weet Sunatre. Ae early as the beginning of the nineteenth century
Coptain felnond observed an undershot wheel being used for raising
water to irrigete the padi fields et Ulu Lebar in the Pedang High-
landss ' By undexshot he meant that the jower to drive the waterwhoel
vas derived from the body of water directed at its base. ILatex, two
mentiones of waterwheels were mede by Dutch writews i.e. in 1895 (see
Fig. 2) end in 1916 (sce Flate 2). It is interesting to note that the
watezwhool is called *kintjir sir® in Smetra ° and sleo "kinchir
ayer' in Negri Sembilan,

It is poseible that the watexwheel system of irrigation is
found only in Negri Sembilan becauee padi planting is carried out in
naxvow inland valleys while in other parts of West Malaysia rice is
grown in the wide flood plain where "water supply depends on the over~

-

?MM scross Sumatwe® in the Jouwnel of Thonmas

Travers 1813~18120. Editor John Bestin (Goverwent Printer)
Bingapore 1960« Pe 1640

Ze M&MQWMMWMmW
Voorteen EeJe Brill (Leiden) 1916« Po 2024
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flow of the banks of the rivers during the sesesess reiny seasonse” |

In Jeletu district, the physicel envireument influences the
foxm of irvigation mysten to be useds For ingtance the vice cultiva=
tors in the Gargu valley, who ave recent Ninangkabam imnigwants, nay
possess the skills of constmucting a waterwheel tut local physical
factors e.g. an extrenely low discherge, discourage the use of the
watervheel. Consequently the brushwood dsm eysten of fwrigation is
edopted by rice cultivators in the Gexpu valley.

Pinplly indigenous technology is eapeble of improving the
waterwheel gysten of irrigetion. For instance a watexwheel is able
to irrigete pedi fields both e eides of the Tiver (see Flate 3).




4 watexwheel constructed to supply water en both sides of
the river. (Cixea 1922)

Flates 3

(¥

Dells “Wot Padi Flenting in
Sembilan.” Deperinent of

ture Bulletin o. 33
Innpur. 1922
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To ensure optimun utilization of spring, its original course
umwwmmmmmauun

=

nekcing o e BAber couzes (00 Plate 8)s In this wey weter fren the
vanak ayer' at the foot of the hill flows into ecach of the rice plots
the flow of the ‘anck ayex'
one "petak® to another
this ayetes of irrigetion
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frequent floods. On the other hand, flooding is veve in the Petasih
mmﬂuﬂamd”%m%ma Only
yolos, branches, gruse and other debrls are used in the Petasih valley.

The brushwood dam is uweually constucted in three phases.
Pirstly, the rice eultivators dig @ field ehamnel ("bendar®)
conuecting the site of the brushwood dam to the wice fiolds., The
'wummuuwmumhhmm
in length. In most cases the chamell follow the foot of the hill.
xtummummmmmumwmm
mewmmmmhmmmm
effective will be this method of irrigation. This is & retionsl view
because, assuming ether factors vemaining unchanged, the brushwood dem
vill be sble to imrigate o lexge avea (sce Fig. 17a)e

Secondly, poles ("lantak®) are planted into the river bed,
The best types of wood are the *resek® end *merbeu® varieties but
eince these are difficult %o obtain in the Camgu or Petaeih velleys,
sny type of wood is chosen, so long as it is hexd enough to withstend
mmw,hmmmmmnam The nearby
Foreet Besexves provide all the requirements of the rice ecultivatoms.

The key poles ("lantak jantan"; Litexelly *masculine poles’)
mmm«.umwmwmmm ‘Generally
a-wmaanuutmamawwmwa
the river benk. The average diemeter of each pole slong the Gargn
river is about three inches while in the Petasih river it is mmaller
i.0. about one and a half inches. The thicker poles ensure greater
MM‘MQQMMMhWQﬁNW
valleye :
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The distance between the poles and rows ‘depends upon the
current and depth of the rivems* | Usually the poles sre placed lesc
than o foot aparte o)y 48

Each bammglwood dan has two to five rows of poles, and each
wow is aix inches to twelve inches sway fyoo the next mow. However,
in aveas wheve the sites ere not damaged by the flood new poles ave
mevely dviven into the river bed at wesk places ia the hwushvood dm
(eee Flate 11).

The final phase in the constmuction of hrusimood dm differs
in both ereas. In the Gaxgu Vallay, cocomt and avecamt txunks ave
placed between sach zow of poles ("lantdk®). One or two tmuiks ave
used for each brustwood dam. The purpose is to consolidate the dame
Bach tzunk, generally between ten to fifteen feet long, is eifher tied
to the poles uaing "ijok® fibwes (f.es baxk of the 'enm' pelm which
is "resistant to vot whilst wet") ° or Just mailed to the poles. The
in nature fom inpemeable layers in the rushwood deme
Trunks ave not used as the villagers believe that putting twunke in
the dam does not make then watertight and 1s o waste of time and
effort. 4s there is o low fluctuation in dischevge in the Petasth
mmmmm‘ummuwmmmum

1  Grist DeBe "Wet Podl Planting in Neg#d Sembilen® Department of
Agriculture Noe 33 (Kuels Iumpur) 1922, P 9

2 Report of the Dxsinage and Irrigetion Departuent for the years
19524 1953, 1954 Covernment Printer (Euala Lumpur) Pe 99«
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an assortnent of debris ("lavas® or “debris") which consists of
branches of tress. Soils ("tanahv), with or without ‘lelang® grass
axe then laid along the firet Juyer of debris (sve Fige 4)s The soils
85 simeting Gug out 1 the fomm of slsbes I ohe hiusbwpod des in
the Petasih valley, slabe of seils exe placed in the fivet two rows
umm,mammmmm The process of putting
the debris and soils, each on top of the othexr, contirmes +411 the top

of the poles are reached. In oxnier to make the stmucture fimm the
 milders of the brusiwood dam will stamp on the materials that are
MM*W’

The construction of the watewwheel is an equally couplicated
affair. Site ie again an Importent consideration. The elevation of
ie umually between ten to fifteen feet. The lower the bank elevation
the sualler is the watexwheel, and a higher bank elevation requires
o moch lavger stxucture (see Plate 1)« Usuelly the beet site for
the watexwheel is e straight river course, although some ave located
at neanderse

1 The importance of each part of the rusiwood dam is surmed up YWy
q_wmmquum

Zronglations The poles hold the debrie while the latter
 congolidate the soils In the dem.

24



The actual constiuction of the waterwheel involves twelve
phases or stages: '
river beds mmumvm{w)uu&tmuwm
digmeter of the watexwheel. The poles when fimily placed, stand about
mum:mmmmwwmanw {oce
Fige 8)e . fat e .
mmmmmq-mwwmam
two vows of poles. mmmarmt'mww)umumvmt
~ fibres, to the first pet of poles ("timng")s They ave parallel to the
level of the river (see Fige 7)v

- The thixd phase involves placing the exle ("giling" or
"gilingen®) on the "tayan®. The axle is of havdwood prefersbly of the
*batang mnga' veriety. It is about eight inches wide at the ceatxe,
mmwmmmmmum when viewed
mmuummumnm{mpa}. The
nﬁ»(mmwm)ﬂmmm«m

-»ﬁ‘.k

mmmm,ﬁ%(wmwv}mm
inserted into cavities in the axle. Each end of four pokes are pusied
1ato two cavitics on ene side of the axle (see Plate 13). Sach eyoie

is about “three w«... MM‘

1 Souxce of thie infommation is from two infomants elong the Ulm

2 Related ly an informant in Kge Jolin (along the Ulu Triang River)
who Wilt his own watexvhoels

Y
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The spokes ave obteined Yy cutting the *encu’ paln into
long strips of wood (or *muyong'). The mmber of spokes veries with
the sise of the watexwheel. There ave generally between 32 to 48 spokes
per watezwheel. Huch spoke intersects with one another at about half
its length (see Plate 13).. At the point of intersection "ijok® filtves
are used to tie the intersecting spokes together. Finally, all the
muwummmaﬁ'wmummn
the point of intersections , .

The £ifth phase involves the comection of fmner rime
- (*kepokekepok®) to elther side of the intewsection of the spokes (see
Plate 94)s The two immer xims sve kept fimly in place by dying them
together between twe intersecting spokes (see Flate 14)e

' In the aixth phase a plece of wood, about two feet long,
three inches wide and with holes at both ends, is used to connect the
ends of two intersecting epokes (see Figs 13)s This wood is called
“congkong® or "pesong”. The Mumction of both the Lmser rins and the
ploces of wood is to keep the spokes fim. .

mmm,mmmmmmw-mmﬂ
ave comnected to the spokes. The end of esch spoke is inserted
botuoes the doublo-tuisted Tattas of the outer zias.

The vattase fom the two outer xims. Hach cuter rim consists
of thive layers of rattans The outer rim which faces the pedi avea
is neually sualler than the other cuter vim (see Plate 6). This is
to facilitate the flow of water out of the bamboo container.

In the eighth phase the paddles ("kipas®) axe connected to
the watexwheels Hach peddle consist of ebout six flattened bamboos
and it resembles o plece of weaved material {see Flate 6). The force

2
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of water causes the waterwheel %o vevolve,
("tabong® or “kanchong") to the watexwheel. Iach contoiner is made
of bemboo usually shout three feet longe It is open &% one end and
cut to @ point ot the closed end. This tapering end is inserted
between the intexwining rxeitan (sce Plate 4), while the open end is
lashed obliguely acvoss the outer rim (see Plate 4).
relative lovels dininishes as the containers rise, and when they have
passed the highest point and begin to move dowmward, the velative levels
reverse and water begin to anerge from the open container endse "'
water from the bamboo containerse

The smaller fhume (“palong®) is placed along the side of the
watervheoels Ite length is detemmined from the point water starts to
flow out of a container $ill the flow of vater stops (see Plate 5)

The larger flume ("salox” or "saloran”) receives the water
fyon the sealler flume end is led to the field channel (see Flate 5)e
The flumos exe *mads of yaln truks’s 2 Paln Aurks are sl used for
flumes in remote parts of Negrdi Sembilan (see Flate 5) Hore poles ave
used to mpport the laxger flume.

1 Report of the Drainege and Ixvigation Department for
135&»1953'195#- mmmmm)sm Pe 98

2 Thids P. 98.
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The eleventh phage inwolves digping a field chemnel ("bendex®)
from the loxger flume to the pedi fields Prom existing watexwheel
systen in Male Pileh district, it is observed that the chanmel ave
apyroxinately ten yexde longs |

The final phose conaists of 'subuorged Dausiwood WAGTS seses
constaucted oblique across the river's ° They are called *semek® in
the Ulu 2riang vallaye

54 & newlily the vatonlINS Sesatet of Sl ot of”
the river channel (see Pige 14a)e Thus the sulmerged aushwood wier is
~eonstructed obliquely on one aide of the weierwhool (see Plate 21).

At a straight river course, the weterwheel iz located in the
niddle of the rivez, end the mimerged busiwood wiers ave coustwucted
Mmmwaum ihis causes a concentration
of watexflow ot the only cutlet L.0. where the waterwhoel is located
(oce Pige 14D). This provides the enexgy to move the heavy watezwhoel.
of twice & mimuite. However Grist obsexved thet a» watexwbeel could tumm
four to five tines per mimte. > Tiug the greater the mmber of revolu-
thmmn&mhﬁsm.tfiu&mthmnmmuml
mummmmmm

Ege Jemimul lapan neexr Dahoue

2 [heport of the Drainage and Irrigation for 1952
1%3"95&» wmmw gg ~

3 Crist D.He "West Padi FPlanting in WWWOI
wmmmm”mam)m Nm
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CHAPTER 5

SOCIAL ORGANIZATION OF INDIGENOUS IBRICATION SYSUims

In the thwee foxms of ixrigation systeme in Jelelu Bistrict,
cooperation plays a very important role. However the degree of co~
operstion varies fron one systen to asother. The retionale of co-

. operation is that "if o men sbendons his mbber holding he hame only
hingelfs 4f he meglect his xice field he hume others®s |

MMWWWWQN.MMW.
mmmmnmmﬁ»uwummmm
between two or three individual users of the systen. In most cases
mmummmmwummma
mmw &q&hoft&uhwhﬁyk%um
uwmasm

¥

coczmnal efforte® 2 In fact the very existencé of brushwood dam depends
mmmwmn‘mumumm

1 mr-ﬁ. mmmm:&m*xmmm
Hew Yoxk 1965. Fe 42+

2 wummmmwmmm
7952.?953;*954- Government Printer (Kuale Imagur) 1955 P 98

31



poople in the village in genexal. The corstwmuction of the dem is not
a simple effort. Thewe has to be leadershlp to prevent wastege of
labour sxd to enpure greater coordinntion espeeially in detemining
the time of milding the brusiwood deme However “the sctucl procese
of decision neking involves the opinion of village notables,” |

@eie the adat chief = the *Doto Iembaga® ° provides tamditionsl leader-
ship for his *Ansk mueh* (i.e. the members of the clam).

Shere is also divisfon of labour in the comstmotion of the
trusimood deme A section of the group involved is requived to feteh
 bamshuood snd other dobris while cnother section in the group is asked
to lock for the jungle poles. The tree trunks ave obitained near the
gite as 1t is too cumbersome to be dragged out of the jungle. The
tree tmurike ere then pulled to the mite of the drein. The brushwood
dan is finelly completed under the divection of an experiencod man -
umw{wwl
*Ieto Lenbaga' was more powerful than he i nows "“Nowndaye it is a
rare *lembasm’® who bothers with his clants rice field",

1 mm Mielay Pessent Soclety in Jelelu® Athlone Press Ince
(lew Youk) 1965« Pe 155+

2 mmhMWnummmwxmnum
avehsl system ("Adet Pepatel)s

3 %WMMNW&&XB'MM&MWM&M
' Pembflan", 1922.

4  Swift HeGe 'lieley Peasant Society in Jelelu, astilone Press Ince
!wi%n 824
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village headmen (*ketua kempong®)e Respect for treditional leadexship
hos also been exoded becsuse rice cultivation progremmes have becone a
govermuent concewn. It is difficult to oxganize cooperation fox
collective work because *leadership in the villege now deperds to a
vexy groat extent on perscnality seses * anud also 'ihe villagers can
tuy rice with their income from mbber's, | assming e high mbber
price. :

Although treditionsl leadership has become insignificant,
the importance of communagl labour bas not diminished in relation to the
 beuglwood dem. Four aspeets of cooperation along the Gaxga end
Petasih valleys cen still be observeds '

Firetly, the users of a baushwood dum have o come to an
agreenent with the owner of the land further upstresm. This verbel
agreenent is necessary becsmse the brushwood daw nay be located
that the *bendar® hes to be dug acxross ancther person's lande

Secondly, a mmber of people usually related to each other
(*woris* ) nay decide to cooperate to Wuild s dame Since the amount of
water can satisfy the demends of a mumber of famers it is not necessaxy
for each person to have o separate hrushwood demme The maintenanee of
the des is aleo done collectivelye

Thirdly, there may come & time when dameges to the systen
ave xcessive and beyond their ability to repair it. The assistance
' of other villagers is then urgently vequired especislly at a tine when
the podi crop needs water. This occurs move frequently in the Carem

1  Seift M.C. *Malay Peasent Society in Jelehu® Athlone Prese Ince
Now Yozk 1965« Pe S51a
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valley then in the Petasih valley. In the fomer, sbout thirty
pereons « both men and women - respond in providing commnal labour fox
the repair or reconstwuction of the bmusiwood dam. In the taller, the
aseigtance of other villagers is rarely required becinse the bLrushwood
dane in this valley are seldom damaged Yy flood.

Sven compmmnal lsbour hos its limitations, For instance in
1968, thewe wes & case when a Tausiwood daw was completely ewept awsy
on the day of it constmiction. Consequently larpe trects of padi lond
in the upper reaches of the Cargu river are abendoned because the
exhansted, s damages to the brushwood dem ave froquent. This has
affected the livelihood of thirteen families in the GCoxgn vellaye It
ManWMMermmmm

Pirally, o aystem of sharing out water from both the buushwood
dem and the river has %o be devised. The usere of the brustwood dau not
dams. Users of neighbouring brusiwood dams will come to & verbal
acroenent on the amount of water for cach brushwood das. Also in one
bmushwood dom there is agreenent on the amount of water for each usex.

In the pest cach user bad %o be on guard against a Ywater
the side of the field chamel ot night and sealing it before dawn.
mwmwmmmumw

e mmammuwmmumwwu

mﬁnmm'inmm& For instance lage
tracts of padi land ot the lower reaches of the Caxgn river ave abendoned

N
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because there is little cooperation between the recent linangkabum
Irmigrants of the upper reaches of the viver, and the lalay fomers at
its lower reachese .

WMMMMMamsM. Under
%mm,mdmmwmmmw
ammuummum.ﬂuuwwmmmmu
the dem f.0. by removing the upper layer of debris. In & severe
dmought thie communal effort is futile beceuse in reduecing the height |
of the brustwood dem it will cease to comnand the padi avess (see Pig.
17)e mMmmamzmmormmmm
valleys mifer adversely during periods of dwought and this usuelly
creates disputess

!ﬂmﬂnmdawhaMaﬂw&tb‘
question of peyment for labour and materisl does not arise. This is
t:ue in both the Caxgu end Petasih arees. However in 1922 Grist moted
that the coet of construction of a dam and field channel was about
soven pex cent of totel cost or §2.30 out of & total cost of $37.70
to produce @ acxe of padi. ' le also observed thet paynest in meney
mkkﬂﬂh%r&mmﬁmmmmmmbl&
utm“m#mmnaﬁambmmwm :
of the wozik. mm'w.mmmmmmwm
bauslwood dem, wes unpaid tut was allowed by Melay ‘'adat’ to tske a
ficants 2

1 Grist Duie "Wet Padi P 1n flegori Sesbilant Jepertment of

2 Ibid. Pe 10.
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It has boen observed that the brustwood dam syston of
irrigation vequires a great deal of cooperation. Probobly there is o
reaction on the pert of the move Individualistic famer. Ne may fecl
MWMWMW&WW“M;
hours - when he hes his pedl field to tend to. The watexwhoel provides
for this individualistie trend with the ninfmm of infringenent of
river bocause the constmuetion of a brushwood dan imvolves the co-
operation of many clans. This is & cumbersome process and the water-
‘wheel gysten 15 the ouly’ ditertiotive. Pme in alnost all camee along
the Ulu Trisng Piver, one watcrwheel belongs to one cmer althonsh two
watexwheels may be owned by o relatively *rich® fammer ewz. the *Dutoc

' In temms of cost the watexwheel is more expensive than the
mmmmmwsm‘ Today the cost of a water-
wioel is about $100.00, 2

' It can also be obsorved thet pedi farmers near the towns ceg.
Petaling and Kusle Kloweng do mot tufld the wetexwheel themsclves,
lower reachos of the Vlu Triang Rver, It is olso possible that since

1  Gzist Du. *Wet Padi Pl g 1a Wegri Sembilan® Depurtument of
Agrielture Mulletin To. 33 Dumpur) 1922, Pe 11,

~MQ£MM$§“‘MMMMWM

T S e O o

2 This is the estimate of a pedi farmer, who otill use o waterwheel to
mu-mm:mc.ggu.:mmummmamm
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the construction of & watexwheel is a heavy task, it is easiecr %o

delegate the job 10 a carpenter for an agreen mm as paynents

usually get the assistance of his neighbours in assembling the compo~-
 This individualistic eystes of irrigation is xeflected ly

the mmercus watexwheel in the riverine landsecepe, as each waterwheel -
is gbout 50 yawds fyxom ihe othexr (see Fige 14). )

Beliefs in the spirit bardea as the rice cultivators are
fighting & losing battle ageinst the forces of nature. Ritusls and
magical intemprotations are stwong in the use of brusiwood dem because
it ie most susceptible to demege and destwuction, than other systeme of
irrigution, The fexners believe that daus do not break often Ly chence.
If breskages ave frequent they suspeet 'supernctural malevolence ox
ixzitations - |

In contrasty beliefs and ritusle are almost sbseni in the use
of %angk ayer' and the wateawheel sycteus of irrigation, probably
because they are velatively individualistic. However when & eultivetor
finds that the river bank neex his wetexwheel is badly exoded he belleves
that by placing pieces of bamboo theme, the weter spirit (*hentu ayer')
is appeapeds Probebly the vationsl explevation to this belief is that

1 This is obtained from observations on four watexwheels in Zueslo
Pilsh districty and also from the estimates of infomants olong
the Uln Triang rivew. _

2 Swift 1.C. Mialay Peasant Society in Jeletu™ Athlone Tress Ince
(few Yoxk) 1965. P. 41. :
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pieces of bamboo placed at the affected benk veduoe the yate of
of spirits ave metters of mupreme importence in the construction of o
are appensed the dam will inevitadlely be destroyed by the gnardian -
spirit of the viver (*hantu syer' or *pemngou®)s A spirit - nedium -
healer (*pawarg®) is conmited as he koowe the proper incantetions and’
mnethods of approachs ‘R choses the day ™sually o sunday, as the

' off5eals 1o attend. Bvexy family tokee to the dam offerings of
glutinous rice coloured with saffron and hawmd-boiled euge. The contrie
tution of cach family is pertly deteminod by ite weelth and status."’
*pavang®s - Nesr the mite of the brusiwood dam he "placetes the spirite -
work he asmounces the taboos for the following year®, 2 for seven
days after the completion of the dam, the site and the adjecent pedi
fields are classified as splritually restricted areas. It ie scid that
nisfortune will befall those who dare bresk the tadoos The rice culiie
from gwinring in the water of the dam and thus disturbing the structuze.
inportant to the villagers becuuse indivectly it “underlines the

1 Suwift BeGe "Nalay Peasant Society in Jeletu™ ithlone Press Inc.
(Hew Yoxk) 1965. Fe 41
2 1bdd P. 419
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importance of xice and vice cultivaiion sesss.ee removing it from the
level of an ordincyy activity which anyone may carzry out or not as he
feels £i%e" | sleo "the need to complete the dam before the ceremony
can take place is an incentive to get the work finished.” °

Magical intexpretation cen also be used as a velidation of
and each time (i%) was rebuilt. After the fifth breach the reaction -
whw“mmm'm'mwmuﬂmm
spirits properly. They were resigned to losing their cxop for the
yoazs.® >

A%t present the older 'retired' padi ecultivetors in the
Petogih velley laments on the pessing of this prectice. The present
users of the huushwood dams in the Petasih arvea explain that it is
expengive to call a *pawang' in the constmuctiion of a dam. They consider
it costly to hold a feast ("kenduri') snd elso to pay him. 4s the
stacdard of living of this aves deteriorates, the beliefs and rituals
are gradually forpottens

In contrast faxwers in the Cargu valley state (often
vehemently) that no such beliefe or rituals exist in that valley,
either in the past or at present. The sbsence of beliefe and rituals
in thie area shows that the recent Minangkeban Immigrents arve relatively

1 Seift KeGe " Mmm:-mvammmm
(hm}tsss. Pa 424

2 ibia P 42

5 44 P. 42
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oxthodox Muslins. Once a year the users of each brushwood dam bold a
aall feast wheve they will offer special pwayers ('doa selamet') to
Gode Delief in come spirits might still underlies this religious
cerenony becsuse the entive village smmetimes go to the source of the
Caxrgu river to sy their prayers.

Thus rituals and beliefs show o deep désire for & successful
hazvest in the face of such & precarious irrigetion mystem. They cive
the xice cultivater confidence and strengthen their will to counter
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CHAPTER 6
WGFMGMSWS?W

: wmmmmmmmmummm
%mwammotmnmmim Towever the

axisting aystetis of 1594gat1on heve not boen able o regulate water
effectively, This frregulaxity of water supply is a basard to wice

cultivation,

wmtmummmum Sometines the flow of

water stops altogethor at a time when it is badly noededs At momel

mmmummawmhﬁmm
of padi land.

On the other hand, the bmuelmood dem is able to irrigate
between 5 to 15 acres of rice land in the Petasth and Gaxgu valleys, but
defocts in that system of irvigation hes roduced its efficlencys

The most serious defect of the brushwood dam is that *they ave
the passing of flood is mades® | When heevy flood oecurs, weter
pressure cute & new channel avoundithe end of the dam causing it to be
outflanked (see Flate 17)s The river also *shows a tendency to change
its course’s * In onder *to retain contsl over the river the cultivatezs

1 inomal Report of the Dweinage and Ixrigation Depertment of the
Federated lalay States and the Straits Settlement for for the yeax
1936 Covermment Press (Muale Iumpur) 1937« Pe3

2 1Invd P4
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ave obliged to extend then's ' (1.0 the buuslwood dame)s Put even
lengthening the den bas its linitatlons and when that is reached the
staucture is sbandoned (see Mate 17)s - hmmkhﬁ%
Gaxga and Petasth river vellgye, o field channel ("bendis™) mey be
Mutwmmmuvnzmmmmm a
mmm%lMa&MW(m%%é}. mmm
of this kind ave an endless cause of trouble, mmm
to be fluned to cxves them (see Flate 8)e Mqa}nldkuuw
MMmmtmuuwMMMo:mmzoah
this mumer® ¥ (ose g 164 The site of the dan has to be changed
fron tise to tine following the eourse of the Mvers Outflanking ean
hmummzt‘m.mmum The variety preferved
1 tho *Dedalu® trce (Selix Get=aspemme) wiich is *fousd mitaile for
stabilization of river banks's > In %he Gamgu and Petasth valleys *Dedaln’
trees are used as naturel supports for brushwood dams while reducing
out flanking of the danse | ;

, mma%wmunﬂ‘-WWﬂn
“upounding of sand and eilf on the upstress §ldo%s 4 Since the base
1mumnmnmﬁwmm-m,wmamm
nmummmmmmm mmm
murmmmmw‘-a“hmwu
mummmmm M&M*ﬁnnMw

ibid P. 3 :
mmwm MM&W&WW
Joumal Vole21 1933 Caxton Prepe (L8d) uele Lumpur 1934 P. 663
1953s 1954 Gowermment Printer (Kuale luwmpur) 1955 Pe 20

Ammal Beport of the Dnminage and Irvdgation Depertuent of the -
mmqmmummamﬁmummwss
(Government Fress) Xuala lumpur 1937 P« 3

S ow e
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the materisl supplied to it, the river beging to deposit sediment in
the bmushwood dam (see Pige 15)s Accmmulation of silt and sand on the
WMWWM“mﬂvﬁﬁ The river 'as a drainage
chomel for land upstremesssssbecme eotizely useless’s | This effect
can be observed in the Carpgu area. mummmwmmm
mmmmmmmmdmm m
yﬂimetmmdﬁmﬁﬂmﬁu*h%*ﬂp‘
aggrevated by other dams downstreame mm“%ﬁwﬁu
hm-nmafmmwthoumefwu In addition
MMW&Itmﬂaﬂmmmﬁhﬁﬁlwu
1% acts a8 a *liguid* that is denser than watems mm
ummammmmummammmw
the strain, Finally, WWMMWMWW
xiver o chango its omizests 2
mmwmumwmmuwmu

mm(mm«m}. mm“ h'}{
the following ceguence of evenisy while o sedim m’ h

1 Drainage and Jrrigation Departuent Mawmel Goverment Printer
(kuela iumpur) 1959 P 7

2 [heport of the Dmainage ond Irwd mmmm’
Takes o $ Dubniow Giuiitn g S Soo

3 and Irvdgation Department Mauale Goverrment Printer
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mrmamawamu:mmemuworm
brughwood deme Miring & flood sand enters the field charmel ("bendar®)
and is carried to the padi field as thevre is no control over flow of
water from the "bendax" to the padi field. ‘his occurs froguently in
the Gazgu valley elthough the sendy deposit affects only s few chains
MMWWMMMWWM'&a!mm
eneanels  Fleld channel capcities nay also 'progreseively decrease duo
o silting and the growth of water weeds' | Choked £161d channel is o
suisance becsuse Ysometimes the send travels far enough to min the
upper reackes of the planted land oTwess the osboricus task of 1ifting
the send qut of the irrigetion chemel mist be met when the flood
subsiden.® '

Water losses nay also ocour as there is lack of control over
water in the pedi field. When the pudi avea is slishily undulating
@ege in the Petasih velley, there ls concentration of water in certain
motmmm mwmmm*mwm ——
mmmmhm MWWM*WM |
mmnmummmumamm_mmnwau,_

none in other perts. WA famer oy attept to

: A “%ﬁ‘*"‘ﬂﬂx s
mmmwm umuunmmmm
finds its way to the river through or over the trushwood dame This may

capable of fmproving the aysteme mm,mmmuu

S ——

1 mumwmm‘ for the yeare 1952,
1953 1954« Gover-ment Printer (Mucle Iumpur) 1955 Pe 3fe
2 ‘ Wmmmw laleyan sgricultural

mma 1933 mmm (Euala Lunpux) 1934 P. 663e
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a distance fyom it of perbape ten yeers, a2 mmall fregile dan is made
of a vow of stakes againgt which are placed split bemboo. This iz a
vexry necessary precaution againet the danger of undemining of the dam
by the fall of water ovex ite ® |
means and 'in the course of time good sites umm ‘
4 euitablo site should bo on the upsteen side of the grevicus locatis
mtumummsummuﬁwm“m
famers' rice ficld upstrean. thmmﬁ“
suumafmmmmm Some padi arecas have to be
‘abandoned because the site is not able to *commend® the entire area
(see Plgs 17)« Even when a new site is found the same cycle of destwue-
tive events is repented. Thewe is progressive abandoment of pedi areas
especially in the Caxgu river valley as muitable sites become scarce
{see Flates 19 and 20). ht%ﬁdmﬁldmdﬁ“
do not chenge over long periods of times LR
4 watervhosl 1s expected to functien effief
agricultural season although e well maintained wat
whoels in Male Pilsh districts >

1 Grist Dedis "Weot Pudi FL wmm*ww
Agriculture Mlletin loe 33 Iangur) 1922 Pe 10«

2 Ammal Report of the Drainage and Ixrigetion Departuent of the
wmmmmmmummmmm
Goverrment Press. Kusla Inmpur 1937 Pe 4o

3 Grist Delle "Wet Podi Flanting in Negri Sembilen™ Depariment of
Agriculture pulletin lo. 33 Enals Dumpur 1922. Pe 11e
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Humber of smount of Taxns of imount of  Amount of water

Ykcanchongs* watexr Watox- watox 1ifted poxr
{bauboo iifted per  wheel per 1ifted

conteiners) Lkanchong nimte  per twam
o (zallen) tes lons

1 " 060 4 8e40 3346 2016
2 o o34 6 3.74 22.4 1346

This mmoust of water is adeguate for two or thwee acves of
podd lend. The efficiency of the watexwheel systes may be adversely
affected by various factorse

Fizstly, yoles, logs and other debris nay lodge 1teelf at the
tuve, The wateswheel will move only if the debris is removed. If the
watexwheel does not move, the compouents of the structure will become
various parts of the watezwheel especially the paddles and the spokos.
watexs Floating iogs may also demage the sutmexged bausiwood wier
(see Flote 23). Onee the wier is breached water preseure that is
requived to move the wateawhesl is reduced drastically end the water-
wheel nay cease {0 moOves
Wy the level of the miver. Whe: water level reaches the exle during a
flood, the watexrwheel will cease to move. On the other hand when watex
watexwheol may also be balted. In order to counter the effect of &
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However there is a linit to this effort. lLow water level has been a
long=standing problen fox padi cultivetors in this avea as chown in
Mmmmmmmwmﬁa
severe dwought in the middle of the year. wmmmlmﬁn
Whamm,m:m”marm.nmihnm'»M
wmuu—muwmﬁ
mmmmmmuuwuwm;
ﬂut(n.”ﬂ}. The rice cultivator may attempt to fill the
area affected with soil, othexwise o few ccres of padl land nay be
mwwmmmnwu.mmm
gystan of iyrigetions thmuamrmmm
M.mmmamm“awwum
mmmuhmﬂmmum The spokess bamboo
containers, rins end paddles are replaced aremallys ﬂm
are the poles and the axle. mwuwmmm
mﬁuﬁhh&%n&ﬂbdﬁw%amm
mamxmammmummmm'
indigencus irrigation systems is halted.
mmmmmmummm
ayex". This ceuses the water to flow throuch ite originel channel.
In the bmusiwood dam system the debris at the top layers
of the stwucture is vemoved till the level of water In the dau is the

1 ‘heport on the Jeletu DMetrict for the year 1904' in the supplement
to the Negxi Sexbilan Covermment Cazetie. Federated lalsy States

Printing 0ffice (m}& W) 1905« Po Ga
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sane as the level of the bed of the field chamel. The flow of water
into the rice field is tims balted. This is the method used in the
Petasih valley. In the Gargu vallgy the entire dan exeluding the
tree tmunks ("bemban”) may be removeds

Halting the flow of water into the rice field is equally
einple in the wateawheel systen of irmigution. It merely involves the
wemoval of the bamboo containers, the flumes or the sulmerged brushwood
wier,

€l



CHAPTER 7
M.mmmmuumorww.mzm

.mmuummumm mwmm'-

Mmtmaumm..g.mmmuw
individuelistic. When Coverment's dams are tuilt "the peasants tend
to adopt & negative attitude to the whole affaix.”’ This shows that
mmmumwmmmm
away in the course of time.

" ‘econdly, indigencus irrigation systems will gredually die-
wmmmmm MMM&:
frrigation hod been replacing the outmoded systeus since 1918. About
mtnmmmwwwmemmumm
Woxks Department in Negxd Sembilen to attend %o matter of water eontrol
end help the Halaye in meking sound dams in proper places,™ Todsy the
cutnoded ixrigotion syetens exist in fow small and isolated pedi areas

1 Swift K.C. "The acoummlation of cepitel in the peasant econcmy* in
Readings in Melayen Hconouice. BEditor Silcock T.H. (Eastern Univerw
ﬂ”m,m“%’rcﬂo

2 Grist DHe "ot Podi Flonting in Negrdi Sembilan®. Department of
Mmmn.;s. Kuala lnmpure 1922. Prefoce by

€2



viz. along the Petssih, Gaxgu, Spri and Falong (near Pertang) rivers,
in Jelotu district. The Covermsent iz now planning to constxuect a dem
with the purpose of supplying irrigetion water Yo areas in Gargn valley.

The use of the watexwheel became redundont about two decades
ago when pexmenent hecdwoxks were tuilt near Kuala Klaweng. This was
followed by the govermment's ban on the use of watexwheel along the
ziver. However the owners of watexwheel were given aboui §30.00 each
as conpensations ’

It is interesting to mote that the use of "ausk syex" contimes
although a1l the other rice fields use water from the pemmanent head=
worke This systen will pwobably linger fox sometime as the headwoxk
does not sexve this isolated section of the padi areas.

Pinelly, it iz not poseidble to intwoduce doubtle cxopping of
padi in this avea because the indigemous izwigation gyeiems do not
guarantee 2 constant supply of water even for oune poii crop. In oxder
for double cropping to be carried cut and to give greater productivity
per acre the indigenous irrigation systeme wmust be replaced with more
permasient aystanse ‘ "



Apperdix I
Glossaxy of ialay temme comnected with indigencus irwigetion

sysies ,
(8) tanmekc ayex*
(3) ‘*ampengen Keyu'
(1) *vendax*
(2) *lantak*
(3) *lentsk jantan®
(4) *vambant
(5) *laras®
(6) *tanen*
(7) *potek®
(8) *poweng*
(9) *bexsemah’
(10) *ketue ampangan® or
"Lotaatan®
(11) *pantang*
(c) ‘*kinchix'
(1) *tiang*

(2) *tayan*

(3) *bilak* or *jari-jarit
(4) *ijok*

(5) *pesong® or kongkong®

ek

Spring
baushwood dam

field chammel

a pole _

a key pole

tree trunk

debris

soile

@ rice plot
Spirit-medinn~healer

riteals involved in the
appespanent of a spirit

en experienced man who super-
vises the construction of a
brusimood dame

taboo

& waterwheel

a pole which is driven into the
river bed

o pole which is ¢ied to the
*tiang®

& spoke

a cord nade from the bayk of
*enou’ palm

2 ploce of wood which hold the
spoices together



(6) "kepok-kepok*® t inner rim

(7) *kipes* 3 @ peddle

(8) *bingkel® or 'pelilit* 3 outer xin

(9) *tevong® or *kanchong® 3 & bamboo water containexr
(10) *giling® or *gilingan* 3 axle

(11) 'rdwc‘ 1 smell flume
(& *galox? ‘or *saloxent s lerge flume
(13) *auyong® , s+ strip of wood obtained frem

(0) Indigencus units of meaguremente

(1) *hasta* § the length fwom the olbow %0
the tip of the finger (about
one foot)s
(2) *aepn* ¢ two cams length
(3) *jaxit : 3 the length of width of &
fingor.

mmmumm;mamm
*depas’ mmnmuwmuamﬁumm
mt tree.
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