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Adeemcl, Facen prewsn v o o Tles cmperTand gyt an ageeiifics:, Faom machmeny s Tarm
prower soairce which has been incroasingly wsed by Barssers os instead of manual toals and animal
e This paper allamals G wientily Jirm pova sonrees and machmery samtnboticn m small
rice armasg apsrations in Bompar Begon, Indonesie. Feld sorvey was sonductbed in the region
and G0 omce formers owere inlerviewsd oocollect primary daine Descriptive-goonlitialive
appreache wnne sl e wealyae dotaesckeding, peicentames e, ol peaplocal meifocls e
cernlts fhonwed tat the frm mechinery wes naed b farers wo perfarm rice Bonmg eoemntioss
in swarvey areas The mosl popoler and dominant powes socmoes wome haman and maching
prasn e weachine RS RETEE Fronrs lendd tiacioes, o ||'|,.-|I (IR TR YR TR IO E TR 1hresheia,
and rice milling unils. They incrensed during the pecod of 200 222006 and tneal number of power
uymilable oo Girme alsa increased Garing the same period. The condributon of machine mower loc
raial e s m_.;ndi-cnnl ] ol Tese e e e i praerant an e firrore  Therelare, e -
o need voincrease the musher ad poge of the foem machioery in the region @ eoder boincense
rheavakalaley il frm e and eveniEalhy gicr i rke |'\-||'|.'l'.-\..'i|:-l'| rildd prodiereany

I. Intredoctizm

Syprievdiural operarions ave phya sl works pequiring mch gower, Hwd [1] defised posser as e rote of
vk work ancd Ui woark o phy sl demarehmg poser arel the workars conililions are ol len hersh
[2]. As g vegessany gt i Dnnaiie syate, wrebors, the poyver bis Become iarssinely inportaal o
perborm ditterent I=.-|_1|::-|-.'|I'Ii11'n'|1.'|'nr|-.' Farra work m Ihrn1|:1El; SyAiEm can b caleanTics mbo cmehve wark
— szl s larel prepaation, Tansplantmge, barvesting ard Danspotabon and sationary wark- such 25
threshing, milling, aed ibing of irigntion warer [3]

In addibior, mecharzeed spncullam! operations can alse be prouped @l peaser mlensiee
operations — aveh ng Inod preperation, treshing, grinding and milling, is chovacterized by non@lman
gatrzes of snergy inpal 82 replace homan ond anmal ones equered inthe aperations, and coatral
mbansive opaatans - such as planting, weediog, whmwnge, ol lacvesing, tequne gosste b
juddgrnent and mentol inpot o addition woenergy [4,5], These operations oo be perfommed by differen
sorges of powor, Lo e, ol meebeneal poser, and elecineal poses Carvently | Giess ypes
of fam poawer havre beding veed by farasers Gor doing peivnarily rice faomiog eperations ot the diffencnr
levels ol apmhicalion

In radifionnl Fanming svstein in e dovelopingf@nmirics. luman and anivsal powers are usually
ranre dosmarant. Aecording to Srovastava of al [2] the paver For early farmung opertines vwos primarily
b Ligbnonr aaud laver, diatl smonais svere ieed as e soumes af poser Thelfoblen: 15 lest Uese powse
sobirges L Joay clticieney and very abow o work due te Jew poveer [6] Ad adalt s Tor sstanes,
car prockuze amoaverage of 00 T ol peaver satpal [7]. Corsequenthy, mast o onsl G
pernans dwf et and mpredietive, =0 sarculiual prediction geals ae delfocall B b achicved

mfﬁlﬂll froam this work piny b vese pradar e oo of thereathve Carinnas Anbiman 10 Desnge, Are fanhes diinbcor
ol Ui wwrn & annst ocotzen sl asdoen o e codeeey wond e vk o e ek e el cisgion el T0L
I"ahiaseid ireder Beansa hy 1L Pehibebarg Lal i
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Lty the agnwaltoal 53 steos has shangad woead medemzation wath ceplacing ool eals
arsl anirmitl-draam smplerents by mechanical poser lechralagy The man reason 1= that fhe mechanical
parwer lechrolagy fraachinery 1 atless mose power and ah el Tcsmey, Moreever, Lhe use ol machires
i pedued e ueden ond dovdgery of P weerk and o decrease the ourpot pes worksr (8] Teerenging
prawhaciialy, expandimg culitvation area, and mpravir qualily wock amt pradiets ste amang e other
peasons [ Theoffipee. sy developivng eovtzies, inclodiog Tndooca, Tave apidly intodueed
mechamen] powsar mander o modemizs ngricaloral sysiem and o inarepsfipradicion

- hichmesns, the use of meclemsoal poaver moagneubiure sspeally Do nee calivation bas bear
.'-l'lw,'«uq'ng an ip_-crc.'m'il]g trend, n!'rl_wlr_['h Hie [nee ig sleow | 1] Therefare, there is the need o irIem-F:.: the
parwer sounfs Lor fmming opencions during the dala s ol comalelely avalable U reseanch allempls
Lo idetify Farm pever soueecs and machoery coricbaticn in emall riee fanming oparations o Kampar
I'-E;:Erinn-_ Tredairessia

lﬁlull:r'-h anil (Maethieds

The pesenreh was conchiered in Eamgpor Region which is one of riee prediostion eertres in Bina Provanee,
Irlnesr According o Anme] Reporl al Agmcublural Crsps Servces ol Kamgar Reseroy | 11], there
arg abous T 4TS bectancs of agncultoral lavd freas the tedal of e avcas of 1,128,928 beotares, The
ugTiculbema] aren e diommalad ke plantdoon arei which reaches 4595 702 kaomd podedy Boeld area s omby
Bk heetaras, Hlewevan, tice somngonlant coopoa e egiea o fead about 73400048 of the twotal eeon
papulotion. Currendly . Lacal government bas thiived 1o develop mechandzation mainky famn machinesy
e Don imireusing e predoction asd prodostivagy, Consequently, e applicatica ol Gon machimery
for Cice enltivaticn has leccased significantly sspeeially o the centres of cles production,
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Fipure 5. Mol Kampar Begon

The data were collectsl Iromm premary med secomdary seamces am 2007 The primary sowmozs af
chata s lude ofonmation: abitasiued foos pezseaal ioesyveeys witle seapansdents and Tield obaervations. The
respirelents cansisted of frmers mnchine e ard machinery managars and mechrene csmars Farm
riachanery 1 Kampar Bepan s managgsd by vt and group Grmers [ 12] Fam o machimery aiick
 direetly aided by goverumend managed by greap faomeers and they offer hing seoviess for grogs:
raernhers. White, the secondary saureas of data were ablared From :|l=rii:1d11n:|| dacuments sich 2
pearnale, odleting, conteieiss papars, aontal repoct pubdizl by seaostics] Borea acd local gavernmmcn
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[ 7]
ebe. The colloctal data wore tabulated ad then avsly sed bsitg descrprve-quanitatve Teehiqus,
meluding peroentagme, mean, and graphual methnds

Y. Results and Drscussion

4 Mockieere dvailabilfiy

Peaporr Larmmackarery popolacly wsed by smalf nce Fumers on Kampar Hegon conses s af hfged mactars.
bl waetocs, powoer Uoslars, ocgatios poaaps acd cee oalliag wis Sccordiog e Table 1 te
racar nb the: Ennn mweechines availalile inthe region ia peaver threshera, while the smalless one is 4wzl
Iracliors  Clenerally, 1he nomiber af Che T machimes emeised every pear dunng o penod of 2003 -
316, The lighest iocrensing race was fovnd ea pover thresher (4 15%0) and fallowed by £-wiffel tractor
12852 ard mngahion e 13%, while the boweest grovdh was hanct frockor 09%0 ormoally domng dhe
Sy i

Table 1. Moanber ool magor famn mackioes wed e Faonpes Begion dunog 2012 - 2006,

Ty af washrsy o] e eI Bl E s MG
Harel Uzt 1463 1653 | Bx 2R 231
4-whec] rocrar n 4 i kS ¥
Parverr hresher 17 G537 &7 has 741
Lerigation Puins 1540 21l 232 2hd Jln
~Rice milling tnit 0l e LS &3 18

Sevree Food SIS, Homicalurz ond Plnlatien Senaces, 2013-2017

borcaver, Table 2 ahovas that the nombar of padiy field arca Sk can be vaorked by aps maehioe
m Karmpeer Hemon was sitl] ngh, Dor example, arse bared tractor seorked ata range o 28 G 64 ha
Burtrer of heetarea per moching for [l mechanizalion i abost 10 aoor equesvalent w1000 band
tractor 10K hat These resuls indicase hnat the manabesr of Fam mnchices is not sutficient o pertornm
the avaclabils paddy sl aea.

Table 2. *oonber of e worked by one maehome n baampr Bewion

Pvpe ol omasinmers Blunnileer oo e prer arechime hajy
iz Zh13 I 2005 2015
Hamd traztar rid fi? A3 il 2H
d-wtieel tmastor 0 R Al LT 230G AT
Prvaer lhresher RS ]-E- 15 L} !
Tutigation Pump 3 sl 33 £k 2
B endllisng vinit 173 167 e 2l Tl

M [0 heclanes m|||||'e1:l ane firm miacking for ol mechaniztion level

L2 Mawer Sires

Cronerally, powecy sourees nragreuliiee come from lanan, asimal, sechasical fmachuee), and eleetiveal
mear. In Eampar reran, lizman and machine paswers are more pegalar and diiminmmt peaver searce bn
b v especially o mee cultivation, wlals areal peseer 13 vt vsed aayaene loday, Tabile 3 presents
cevelopment of paddy filed aren, rice produstivity, asd maching posser sources inthe region Juarog the
period 201 2-200 5. Paddy Geld area has docreased ax 38% Crom 10,550 ha 1 8,598 ha durms the persaed
of 2002 - 2006 This devrease s begmae of sovvesawon uas of paddy feld arc 1o othar e, such as
plantaton, hoasmg, el ele The e poscaetraly dud med H_'r\-:lw sigrmbcanily ard e growth mle was
el (LRSS armiually o mereasing shehtly oo 478 Lha-1 e 4482 Lha!

Furitbermere, the manher of e Fant coumes From fanm machmes inerensed m'_:_mr'n:n:nrl':' troum
dAHE KW n 2002t B2 EW m N k. The machime pesser has espemiencad 25% anraally
churing the peried. The inereagiog the tefal oemibes of power eovsed the ingrease of machine powar per
besclare Troam D02 B on 200 2 e TSR EWOin 2016 walh anmual groselh ol 2004




feh Enernativmal Conlbzenes cm Soslaicable Aericolone, Food and Cnerey 0P Fuhﬁﬁhil:lE
1O Conl. Serics:. Earth ael Environmental Scicoce 347 (2009 012117 doi 0SS TES-151 524 WIKILIT1T

Tuhbe 3. ikl Beld ane moe pradiocbvibe and posver source o Kampar Begion daning o penad ol
200 2200

e Faddy Teld area Hape prodictvaly bachine g

ibai® (Llsa- 1" kW (kW ha-11
iz 140,580 4.78 4 HHEZ hd=
2013 1.e9 4.0 B.357 .80
2014 B.u3d 445 boiae Loz
2015 .85 1.5 R 1.4
200 Ho3An 492 10320 158

Somrecs *Tond RO, Herticuture and Flandabon Serviees, 2001330017

Sl weporbaon sovees of poswer lor nee Sanung operabiens @ Bampa Begion was haoen
pereezr. hes pover came Sram man amd saman Farmers a5 labaurm noe Tarming aperitens. Thas pover
sias caleulated wnd assnnpion thal powern soipal e o e o000 HE sl g sz = 0075 HE [45]
Flnr.ng e |'|..-.'ri|'u:. T X6 the buman TeveET prew R ||n|'|l.|||II:.- |11|.'n-.':|.-:i11|§: Frovm 13407 KW 1a
TAAES W, Corsegquently, the numbet of laman peeser per bectane alsoe rase om 127 KWOn 2002w

DL EW 2000 with apcnsl growstly of 14%4

Table 4. Creveloponest of Human poser in Banapar Fopeaey dunieg a Paiod of 2012 - 2006

Year Hussm govacs (KW Mamler of poasier
g B
ale Femzle Tatal (kWb
A2 10254 %153 |5, 407 127
a3 1L Ed] 5340 L4450 L35
014 11075 5 452 L4507 &2
Hila | B Bt 210 La 5l 1.5
2014 10 302 5242 13534 211

B Paead Pavwer ond Wircfane Pawer Unspiribsian
Taral poever wag ealenlated by addivg luaman and machine poswers Tl menber of pewer availabhs o
Fl:_.-'|11_'|p...- 'F:_tf_wn Fior rice |Z'.r|1'|i11,|_r_ qpl,-:r.'.linr!;j mereasesd Frml T EW hntin 2002 e 160 W ho-1 in
21 e puesented o Figues 20 Accordizg e T 7], s a asd fon a poveen mpud ab least 002
KW ha-1 For cffectve and sfeicit Sacns operaticns . The result andicated tat e power svadlatle on
Farrmt i oampar Hegion wis mare tham the mommem regpurgmenl arcl even mare Lhan natierae ] average
ol Do L ESE due' L8], Hevewve, toe figuee sas Jess theo Japos 170 KW e " aced Bovea 1411 KW Jua '
The merese ol G peoer was conimnbided by mochime peacer mooverige ol 38% meneasimg
Cresizn 2% t 39080 Lo 20002 aod 20006, sespastovedy. Wb, U contnibuetion of lman pawan was al=l
G5 cnoverape oo decrenscd Soom T4 o 2002 ke 37% 0 200G The reaudts reseal thas the vee of
b o B slondy dimoased every v, wheneas machoee powe bas sloals ooeased v by
vesr, Thia trend shows fhal tassformation of mechanicatzen wehmodegy oo humon teols o oo
ranchines has heen happering sleeady and eomfimacusty [E becames iapariant o medlemize frodibnmal
Carrnansz sy sban o Karngar Rogro,
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Murnber ol poser (kW i
-

2012 2013 2014 2015 2014
Yewr

B Huwman Power  @Machine power

Fignire 2 Contribusion of buoEo and inashioes zowers ooz fotal poves in Bocpar Begion durms a
menad af 20602 - 2H&

ib. Conuhusivns

The panst popalar Farm mschimes were used by funmners hond mastors, mmmeian (smiers s, poesr
lI|r|-.':-:'I||ﬂ:_.11||J reoe il bmy wrnts Hothomischme amd baman preaers weare Lhe neain saurces and deaniseant
vt B rics Faoming operations o Faoga Region, The vvaobe of te oejor B o hics ezl
EETy venar dl,rriﬂg.;]ﬂgﬁn:l af 200 2-200060, Foveewer, the omaber and e ol reachines o loble ar P
e ool sl Tienent bo stk efteetive aisd efficient Cann operateons whieh pequire abaat 100 osscluies par
LGNDan faom area. Tatal pienber of pewer nuailnble on cize fann alse mersssed Sunng the same period
Fatal perwer per hectimes neached 360 KW ha! an 2006 and the Bgae mereesed Toom 1710 EW ha' o
2312 Hewewver, the contribution of machine powes Gff stal poswer wos signiffens and weuld boeome
ez rrEeranl i he fulure. The fmdings suggest Gor merensing the number ord fype of Tamm machmnes
i ehs pegions v order to eerensc the availability of faom power aind evontually ez rios pradiction
tir=l prociuctiviey
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