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Abpfract—F he use ol farmy mackinery s a soorce of power in Kamper Beggon, Indonesia has become Increasingly importas) sod
dominnnt for eMecthe and efMelend Torm operslions. This paper nltesapled in kighlight the Tarm machinery develnpmend wnd
nlitesln syslem pobecies for smelbscale mee irming in the pepion. Dola were collecled throngh Nield sorveys m ihe seleciad rice
prhuetion cenbers T 30 disiviels i Kampare Begion The folerviens slh soolving lacmees gesernment gslimsion slall, sl
mizhiery sopplicrs were ennducted n Sepdember and Oetsber 2005, The resolls showed thot the werieaHora] moszhanization
program run by Goseramenl oan Kampar regten hns desmaticalh secellernted the deselopmess) of furm machanery vse from yeare o
wenr, Chm U vlllier haowl, Ahe s poechesiog poser, Tt poversnend hradgels, amd Baoiled Borooss® acerss Booageicollses] credi
heve geceleraded the develvpment af fer mackinery on ghe Ferm level 1o Inerease ferm mackdnery willlzation amoeng cmall Taroers,
thi Ieeal givvernmend kas develsged] machinery-hiring schemes ta pravide Bem machinery o e sl emers. Reesommesdation
Tonie Ehe Tetsire alevelapueesd of e vssing the se ol Tos sockinery bo the region st alsn propasol.
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The develapment of npricnlvaral mechanimanan hes mds
1 signafcunt comiribution o the seccess of modernizstion
prascga ol (e agoeafoial o syseom oo any Govelomng
craniries ey I s hecnize the agricu hirnl mechanizetion
i am sk niaal glemenl W modemice aprivolten: (1] amel ten
necomss 2 crocizl inpar o agnicniurel praduenion process
[2]. The mechanized ppendions of agriculzurs have helped ta
inenzase the priny posdoctivity of lamd aod labor, o
recuace pradecrian sosts and dndgery oo the farm fabors,
arsd o impraree the Emeliness and quality of R works (1,
|3=15 T micsbaniEed Lanming sy sem s oalad cxpeciod 0
maks agncehnre mere aeracrive aned redace the mirnl-urham
dritl, Hoewwewer, the  socoessiul fmplenmesialivn ol dhe
M FENe ot repiees b caosklsrabks efham by
pobicymakers, msiubions aml exeznsion woeckers, and then
inreduces  new mechanical  Weolmigoes, Al adapis the
sechaviques in agriculoarzt procluctan process [9]

Farm mechamizaien refiers i e use of draciors and olher
el el HITH Cr i mrer fiai SANNEg Eirim
aperatinns [10]. which loter replaces bamaniahoe. 2

apmiezl parssr amisd i agmoddueal coeratons, The wse ol

mahlnery ns B kading sanree of e poser will cantnme
tr Be moee domioast iocthe future because of the mackine

perver hne bBighty influsssiol and mnkes moare affaerive ond
eMficient fasm apermions. Machine power will also be nsefual
e it th apnealrpral poccheenviny aand poodie e gaals 1
i hepase the wse of the poaver inpis imne the agricetural
process b oa ditest oaml sigrilican cenlabutim G
producnion, pradiienviry, apd poedicalslicy. of et
Farmns. TheseFare, e use of Farm machizery his Beeome the
Digzincat eviel ol stz sation in agnculton: tday.

Liareently, the lesel af ivechanzatan adepinien of Taritng
pructives can vary widely 2orns couniries, regiims, and Sarm
e The Wil mechom@sl sysmens Das cangldensd me mcsl
develnped conneries, whike many develaping couaniries kave
been striving tffchieve the high level of the mechanizatan
wlopricae. The adepeist af nechanizobon by fames hos
fallowed on evolationary process which is infloznced by o
sel of coupbry=spoclie apeo-dimmike iy, cosimic
faernes, amd saciol candiginns for which the pesemine’ s
pudivy choid® foee an impact 110 Furthermese, many
Pactors are allicciing e olilizalion and desslopoen) of
muchines.  =uch 2 agriculourzl  conciions,  frmine
redpuivements, G wessmeiEend seales, codnemic cendiions,
the techmicsl evel of monufectirss, and fnmess expencse
[12].

AppicuTmad rwchamzalion pEnncelady e adapion ¢l
farrn mazhinery svalves @ foliw vorails sinses, Samng




from rhz nse of mechimical power for preer-inenzive
aperativne thal reguire o lidhe centnal, Solkowsd by contnal-
intersree aperarions a@finally ro aamasan af production
[13]. In Indinesta. the use af ferm machinery as a source af
oslr ton Tornn wark cpvarsans his P oite al e viesd
pragrams of the kicad governimerd with the oim of increming
protuciivity and production of small seale mioe Garming.
Foeh wminll ol mcshiom farm mpchines wall om0
durminate for the prospeel of Tarm mechanizeion moche
comley [ 14], Fuor the el and el vse, e siss o
capaeiry} and s fariny iwachioes msr el i aosser
regatired by the vasious cropping openitions within speocified
ks porsnl= will Uhe misiiman casL [15],

Inclinesia is one of the develomng connmes whers the
deselopment o' machine pewers in agriculiure is il
redanivaly low. Cansaqienrly, fanie poaer avmlalaliry on thi
farmy @5 always  insudfficient for accomplishing  faom
apcraliogs dwar ane Jiflicull o s perlommed  without
mecanizal aids, Che af rhe enineal prablems acsocmeed
wilh Famn pavwer i che counery is a0 shorage of ailable
Favery poachines, sa thee levsl ol opeckesatian . aduplion
remains low. T prmote. fane machingry pee among small
farrmers in the eounkry, inesor-hiniog wchemes have bean
aperaiad | e ol aeosly wseamed by faoper goape [17]
The method bas beem adopted hy farmers in some
devedoping  countrss [IEH24] and Decoww a wilDle
niciness 1Y) TR wse of farm mechines ms cusimn hire
hagin cockl help in wccelerating mechantmbon prcess in
aprivipliig |97 The wepilalalivg O cusaen Bics Bimioess fus
mecome eserdinl o hasren rhe mechanaron proeess and
pooerale an acditanal ez among Paomees [25] The Lt
Timdivigs fewcaled tar we fd Iising G0 Do seivios
sigraficamly increased the refurns fn scale ooogricoltursd
prnductm [ 28]

Adibongh the agricalnzral mechanizaion praerzm in Kiza
Prowvinee kax been crlically sceelemated in cormenl years, it
kvl o avnrall bt sarsn devesapre & el relively
lvw. The developmenr of fzrm machinery, particalorly in
Foampir Bepion, alaaes Faces with sone inboocoel deawhocks:
aneh e Fragmemed lands, poce Bving eapreay of Bomnas,
mer Lechnacal knewededpe of lewmers ahioul machines,
liamitzd sceess o0 e il instiioson (ks and
inwl=quale besiness knowlzdez af machimery management.
In the development procsss of mechammibor a large
mmbher of fary mackings  (powert ot rapied e he
acessszd ond used by formers o mechanize thzir fzma
operativns. The limited availabilite of Tz poeer also
fircnmics w Creainin Fecrar Far the preserh ol fanm mnls and
implements [27]. Therelere, it is essestial o ke e
divelapemenl, of oo machises -!l.- e Lo per IEgern Lar
achieving ree producrion gosls, This paper smempis o
highlight the famm machicery development aed wiilizalion
syl podicies for amall-gsale vice Beminge in the Eampan
Eegion, Indozesia

10 MEATERLALS AMD METRODS
Fampar Buegzon, which & locbal dbonl 8l ke stk ol
the capital of Rign Province, Pekonhona, is ooe of the nce
praducian cenlers in ke provicce. The toal land anea of the
negion s abueol DIZE92H hBa and approsimalely 86%
(P24 o s om agnicnlnmal e Most of the opnicelorad

arens 15 0 planinion, and anly (L99% $6.84% ha) 15 0 pocdy
Feld amei, Palm il and selsber ane main plantation coeps
that one cuhivared by individeal farers ored comipomizs in
the region. These planttion cooos are more eeanemical than
oot creps, e e, sovhe, g sonm

= b,

Fig. | Mip

Fbar bs dommmanly preden S e keklasd anca thatl as
mrally rain-fe T proddem appears aden thene s na
rainfadl iL opdes eing oo nakines priescily for the
land preporaran doe oo shofop: of available wuter.
Thersfome, the nainy season hzs been g primary season Sor
srivwing ooy in the region wdich vseally Galls vo Soolomber
renimerines Cherahert up o Morch avery vear, Dising the
seasnn, paddy field ancus have epough water from rasnfail,
st it coop e Foaaihly planncd an WO af e availalse lnnd
mren 28] Adeee Komper repice was aelecredl pampacively
represenl Uwe mosd dnlensave sey producsm sesiom xakl
hl;.m prechankzed farmieg i Rian Pravioee,

Distan weere callecisd throwgh fGeld weveys inothe selecied
rivg prodiedicn conlers Iosm 21 disirkds in e Kampar
Regeon (Fip. 1), Primore and secondary dom were need and
oollecied during Seplember and Oclober 2005, The persanal
e ews wil invnlvies faonkers. pren managsi, il
grvernmen: eviension alficers were conduced in cheain
pricmary data using [Ehestonnaives. The  zrimary  data
walieried cansiasl of anmber and Type of famy machings
wared by proups. covernpe area, and seasonal working amea
Tor et nsachio:,  Meanwlole, the scoonmday data werd
gatherad from Sreiszice] Burenn of Kampor Reeency, Food
Crop and Todicalicne Servives of Kampar Regency. il
albeer olUcial soproes, focloding coltayanix anea, harssziel
[E3ea. rice procluction, and farm machivery sapulzice. The
data werd ebolpted el analsze] paicg =ieple deacipliv
technignes  incloding  percentape,  sean. and  prophicnl
methails

Il BESULTE AND DHACLESI0N

A reedagiieir of e Aacleneny

In Bompar region, e mojedoy af farmers bokl small-
Bl B, s e poeclul mechines and cyuipment psed
Far rigs 1'|?||'|I|il'|-|: S pEiore e e vl ioed A e sl Svpe 6f
Farm machings, Fland weols like o bz hand spoayer, sickle,
pedal threster ele, arye sl sl priommly Tanners who e
e abde o porehase ad hie: tnem machines fram e




service pevaiders. They ore alsa farrers whe have ennugh
e Prame 1Beir Gamily reemisers fo perlonn rise Garming
aperatinns, However, the namber of family members whao
are inperested in warking on rice furicing manage:d by cheir
parent has  decrEsed  significenly sowsdaye Besidos
continuing sducanan e wmversity i the city, the young
villagers prefero find g job in the city than in their villages.
This liae hedt nogenernl rendansy of lohor medsihey i she
developing countries  thal has coused o shomage ol
syl labee in the posal ancas, Comsguenily, the
b af okl farmers noosarvey arss bave epularly
inerzased thal may threalen rive prodoctivity in the Falure
woillonl cesine kS,

Futhersmars, the use of the small machires @ g source af
purwer Ras bevome an urgenl nesd 22 mstewl ol the hand
menls aid drawveanimnl impdement Tor inerssing peodieion,

procecriviey, a2 prafimnbiline of rice farmisg. e s heconse
Thiz sonzll type of Carm neaehizes is especially suiishle v ekl
ongditinrs in mest arezs which are domirared by smoll-scole
farrns. The principal farm machines which are mastly
fregilable ond osed 0 e FRomding i ERmpar  mepsn
included power tillers, watzr pamps, power threshers, amd
rice millimg unsis (REAUL Power Ellers are tillape machine
which comsisted of e twpes, i neskibeand plives, momry
lillers, amcl Bvdra dillers, U is cepocted that chese faom
nachines ard ssal under ditbaen Oeld copdilions [28].
Fritervbew with frmees evealed shint hadio nilles shoed e
best perfonmoce and the levest operativoal. costs. Table |
sl e develoganenl ol Uhe sigmilicesl Been asachines m
the Kiarpar Beginn from 2005 0201 5,

[Tt o T2 [y T BT =3 F#E“.'f::f‘i:l:-!‘f; GURIRG & PIEIE A ZHEE-20 05
Maelibiery Types il 201 ol 201z 3 4 1] ﬂr::.::::‘[JG-l
o Tiler His! 150 1] Inf b 165 e 1247
Wl Fump 11 % 25 I lizd i1l =14 ¥l
Fanaca Thieshicr il e 4 kD 17 ) 133 4502
Rizu Miliing Lnit n i ik fil Bl ¥l &l RN

Soany s ol and Henkealeg Ui Srvioes of Kamoar Bepgeney

Ceeperully, the otz af zanbnl develepment of the farm
michrines om the rice frm differsd among machane Dpes 2od
cavged  from raleively kw0 hiph CThe masn exicisive
develapmen was faund Far water pumps ooreach 9761%
arpnlly el D il lended e ieceese oo guickly, whils
the Iofwesr one was poeer Bllers of shanr 772475 pnmminlly,
The waler pamps were regeired a large mamber due 0om
ingreasing droweh? as g aeenll of clovse Sienge el i
the arze The machine is used t0 pump werer from available
well or rver it the paddy Geld especizlly. durieg dry
seson ln e seson, engniing coml Peeames diy, ad
water must he sffiplied from ciher souress,

The ebeer o Cimrn neachives an (he resin eachcd B4
anira b 2015 or inereased freon 1R s 0FL The rose af
ancual  iocrezse  differed]  oomoss machine  types. They
copsipted of P paer nifkee, 253 waner ponigs, 133 possgy
threshers, und 81 BMUs (Fig, 22 The imcressed trend =
capected LoalTewl denilicantdy ol incressing wie ol Burm
mnchines ameng small frmers, This e increised nemhber
af farm mackines may tncrease on availzhle pover an the
fari Eventuadly, the mechastion lovel bocoones Bigher,
The high level of nmechrnizotion reflects the wccsss af
twcherlegical  ansfenraion oom madslivzd (ool o
e anon frbachivery b s I:.-u:'l'liu;\-lr B e ]

The fzroa meechnnizaban pregmre in Kompar region hove
ton shoewn by imensming sduptim ol rm mechines spch
am poicn Nllars, waney puig, gt thicshers, sl BRLS
iFig 31 They have soread widely aver the 14 Sisiricts which
e erlead amcas of vice Gallivation in b region (Table 2.
Tamhang dismict faued the mnst subsmanial nuember far hodh

poser Gllers ¢23 anicsy omd  woter pumps G320 unics).
Farchermure, Bangkinang and Kammpar Timur dislricks wene
tomd e et sipnfecant pamber of poswer heshers ond
B3 LU, respectively. The machines have noc spresd evenly.
ultharagh the ﬂ.:l.:t-ﬂ lap g s zar bk Bonnnd o spvaalalele
af the mnchines There 5 g nesd ro ineresse the niirhes of
larmn michines on the firm 2nd egoally disiribute them over
Hie vied ancas,
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ILwse malling

Fig & Frem e kives nesl on g Bamm g opeesaies

These wall facilitae farmers oo aceess farm machines
when they reyuine hem piTiciently.  The power lillers aw
reqpainesd an the bezinning of growing sease for perfarming
lamal preparacein and  snmetines opether wiik the aaier
purrp. The waler peonp is used Do ssisd Garcnens Far

supolying wuter v packly field priracy on doy smasan.
B harvisted by wickle sod alieraard dinecily threshel be
nsing power threshers an paddy field arse. The mee milling
i used o mill dee when 7t is seedied o be comsumed ar sodd
by farmers,

J. T paficy of Fares Wockinery Uiilizahor Sveloe

Apriculions?  denveatsm o Kampiar Beseves g
=xperienced much more peogress during the Last ten wears,
althazagh ke deseleoment Lewel dillersd s dew 2o,
These differsaces cun he comsed by the disparine of
supolvine  machines  amd  farmers’  socazleconomic
vonialilives.  Farme machices Do vce Gameers ane sopgpdic:d
threaph two methods, Firssly, farm mcchines are dirccrly
aided by povenmnent, whech is binlgeled cvery puar in iis
prnugl Belpeary,

The supplying sumber of these farm rmchines s
imsullivion] dipeding i sovernoment’s anmal buadesl, The
e of ehess mschines gwaiy cansiated of poaer Tile,
poeer threshers, and doe milling units, The machanes e
Aelvered ro faomes preaa b maiapad ned dsed e goonp
mermnes fir providing qizsiem hiring services, Al group
memndere can e he services o work  lkeir farming
gpwindicen, The kind of serviees avallpnls depeeds an the
e af machines managed by groups.  bow, e avelohle
servicdm e udl caly Gillage. Drigating. tbmeshang. el
ntilling reratinng,
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Secand by, farm mechines which are dmectiv purchassd by
Imdividesad Farmers e deaders Thew ars wsually Carmaers
wha hivr money to parchase e machines, The machines
are used primarily o wock thedr farming operations, and the
encess enpoily ia offersd woochar inelghbor fanvers B
hiring wachinery services. Most farmers affersd rhe serviees
i make fufl wlilization of their machines thar are difficuld to
e pcieven] die 1 small feam Iolding, Tadle 3 presens the
number vt furm mochines managed by Grmer goocps aed
heir werking ancas in séhecled Doder gooipd during g
Crnpping sasan, Fransd raal of 0845 ha padds T2kl aea in

ihe Hompar Region, apprasimaely 3L5% e lnted ivea the
voveragn ars ol 20 e proaps,

In cnse aif rilfage machine., if the el of e flled oren is
divided per machinz, the average of wocking arsa is only 5.3
hn rTahle 2 Thisz Ffiguie s spll elarwsly low o
underurilized becaase, For full mechanizaticn. ir s required
li abont L0 ha per machine [38]. Sherl time fer ollage
aperrtice, fess deimind o riflngs ivachinge by Fanveis, ol
Lk af operaaor skill my caase the s wodking area, The
Lk ol apirator <kill in cperading Som owachiney Bis bien
g of dwe prohlene af edaesas farmers [349],
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Avtordng o Taale 3 and Fig 4, the oamben ef T
mefines anaped by Tanwer goovaps wiss eelanively amall,
rapging from 345 for power rilbers oo 4% for saler pamps.

Wil the power theeshes aod ERIUs woe memased o
shcir IS el D% eerpectively I%ex imeasr <itherainnl
nurher af poover fllers moanapesd by frmer gooopes mdicated




that demand for tifloge cpemtion wes fpher than ather
aperativies. U ix bevaose Gillape eperaliom 33 o5 power-
imersive ceernion which rapires mare Inhee and hizh cosr.
This aperatian also reguires 2 langer tlime by using marazl
focds (ol 17 was bound that the Gpesaran only sasied ol a
rarge of 1% o 25 hoho' by using powes ollers [28) (290 Tc
means (hal che machme pirser can cumaderably save labar,
el amd nive, loreswiswe asih forimerd revesled rhar bern
primary and secomlary tilligs reyguire al o rarge of 63 75
dﬂ:.'-:.lla" wilh hee, By using power Gllers, the cost Lar
fiklmEs eperntions Somld be cheaper, canging fren 108 1.2 -

L3 milliueha (TR 120 - (50 m ).
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Mg & Percidmade of coviregs Jmi workad by g meshing o by e
bimers

The vodume ef seasveal work deoe by the warices brpes ol
Ehcnines ninnagal by Tomen oo is sl celitively low

dus o thdffmited number of awned mackines, Based oo Tig.

5, power Ellers lepoed dhe Bist al 5577 b (23.5%%E ] [nam the
neal powerage aren of ZEEG ho, Followsd b wder pemps af
55 ha (190 and RMUs of 388 ha L3}, The smalles
ang wEs Serlcl pomps sl oaboar 00 Ra (L TR The waler
purvge werfEiised s pamp wmer from the canal v o paddy
[k wher water in the Seld is mi coough fr perfonm illge
aperalions, TP aavainniz 20008 by wEis pestaoimed by
imdividsa! hidng seevices or wing rmamal wals Thoe

Farrers. whi hoes e sialler scale of the pacdy field mrea.
miezily vse mrooa] eals, particoboly See Gllage coeeioo.
Pring the Insr r=n years, farmers in the repion did nod nee
amirnal power o phre paddy field ansmare. They deemed
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