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Eunlrh:t

This paper presents the capability of fractor apemtoss m performing repair and mamienance of small reciors, the
uvaitabilff} of service and repuir facilities ot Be (arm level, and the mamner of the epermtors m mamiammg ther
treclors. [aln are bosed an fiald visits and mierviews wath 63 macior operutors from 6 villages collecied m three
regencies af Hemu Provinee. The resulls show that most operbors Inck the technical =il o sexvics and repair
tractors due i msullieil mmmg, spocilis edicstion, amd work experonce. Ensdegoate repar and masnienamcy
facalites. s workshops, mochanics, and spare par depaots cause delays i repair work and roese the poce of
spars parls B9 e survey anss. Fanmers do ool keep accurate servics meconds and most of them disregand propor
mambenance md service of theer rackos, sech as changing engine ml without following the manufachin's
regcommendations. Provinesal govemments should provide tminingffscilities and & program o improve the
techinical knowbedge and skills of the operaiors sd focal mechanics. Repain and mainicnsn s Gacilitica should be
eatablished in village areas s pearaniee Gmely repair m cose of breakalowme and o make gpue paria available a1
Fow price. The opemeors shoald keep service recopds accurately rmd ndhere so mwintennnce snd servics schedules
according bo the menofnctarer’s mstroctions, They should also be encourged fo properly ssrvice and maintnin
their tractors

Keywaords: Uperalors’ capability, Facilities availability, Bepalr and manlenance, Small tmelars
1. Entrostdanctinm

Tractor owrership repreamis o conssderable aniount ol capital myvestment magreliral prodecizes. For modem
farmimgz, Tor example, 1T makes up as much as 0% ol the wial nvestment | Honderson and Guesschke, 19835} The
sucogs ol e investiment depemds gready oo operating costs, wheeh, o tom, ane mluencnd greaily by the quality
of repair and maisbenanes. Rahmos of of {1970 siated that the ecomomie benefita from o trachor depend upon
the cficient mannsr of s use, Therefiong, irsctor should be mamiaimed correctly 1o enare effectively working
for a long period withont any breakdoon and thos provede 2 mach beirefit to s owners, A iagion ihai breaks
down and must be premaiurely replaced mewrs lange expenses and wasies the investment. As an exnomple. in
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developmg coumtnies approsimately 53 e of winl moachine expenses hove gone 1o repoir machine breakdown os
comparisd 10 8% i developed countries (Inns, 197R)

In Indonesin. small rreciors (also knoen as “power tlbers™) one the most poguiar farm mochinery used in food
crop Tields, especinlly in paddy fields, which are dominated by simall-scale Fanms ond subsistence in production
The tractors are generally wsed for Tond prcpu-mﬂi-:rn with werv litthe use im other form operations (Salokhe amd
Hemdrend:, 15495}, In Bian provinee, of the 811 traciors pvailshle on form ine 20006, about 95% are small traciors
{Food Crop Servece ol Ranu Frovence, 2007} They mostly operaie once a year under single cropping syslem lor
hoth rin=Fed paddy fkeld ond semi-techmcal rmgatsmg system arexs. In some cases, the Imotors con opernte lwice
& vear unsler double cropping svstem in theo area under good irmgalzon sysiem.

e vz ool braacton s inetesd of hamd Bools asd momal-dean implemasts requires specsal imanagemenit shility amid
akills as weell ps adegante serviee suppon Beeilifies. However, the use of the fanm mpchmes m B Provings bas
inoreased comsidershly withont a comresponding [T ram fow trasning formers and spnouliersl extension afficials.
and withoat safficient service and maintenance facilities to support elfickent ond econdmic tracior nse at the farm
level Under such circumsiances, e avernge life ol o machine therefore becomes shorler becanse it is difficuli
for {nrmers o repur mcies when they break dovwn. Treclor breakabown was found o be ane of the mom
problems i hand imctors opermbon m Bioe Provinee (Faman o of . 20077,

A amber of sdics have reponed the sases ol o hgh Teeakdown Bregeency sd o kigh repaan e JEntawcﬂ-:.
1972 Innse. 1P9TH, Bukban, §982, Kuvenbeh, |582; Jacok and Harrell, 15983, Bukhan o o, 1984, Aneke, 1954,
Adekova and Ceoso; 1900, Fad), 1992 Babatende, 19096, Paman er of, 200071 The suthore fomned that unskallsd
apEralons, poar aperation and mointenance procieces, and In:k_{l-f:-;jmre ramis were the mom cosinbating feciors
Liviraimed opertor, for example, was found 10 be a major couse of high repair and mainlenanes cosis in Pokisinn
{Bukhamn, |982), and impraper handling by trmctor operntors cansed Frequcnl breakdowns in Wigeria (Kaolswole,
19721, Furlbermawe, [mlure of the regular supply of replacement ports for mechmery ond ecuipment
developg cosmiies bas ofien led o large numbers of agriculiural machines remaining unserviceable far kg
penods (FAC, 992

Therstore. aperators and imechamiea should sdeally be vl wained amd fumishel with ssitmble maintasanes and
repair facilibes. The maner i which the tracior is ireated is o an essenianl factor 3o keep it in pood operating
condition, The purpese of the present sindy is in fecogize the copability of tmcior eperntors in pesforming
repair and mamtenanes of small fmolors, to identify the availability of service and repair facilities at the fasm
level, and io evalunte the manner of the operators in maininining thewr imoiees,

2. Materials s ."llrl‘huﬂ

A omarvey wais conducied i three regencies in Rian Province, pansely Kusnten Sengings, Rokm Hulu, and Siak,
They are localed TR ki R 175 kmonorth, and 120 kns sosth, respectively, of Pekanhor, the capital of R
Frowvince. These regencees were chosen lor servey locations because of their hagh tmclor uiﬂu.n.d the impwtamce
of rice produciion which uses predominonily small mciors 1o mechanize land preparation. A wiad of 65 tactors

six villzges - twa villages from oach recency - were wlected mndomly from bisis of mctors m each village.

trachor opeabors (alse farmers) were persemally interviewed through bome or workplace visigs m 2005-06.
Dt were gathered from eeonds and through vesbal informaton oo pre-tested gquostionmaines m cases whene
Carmanr roconds wore absent Agnculorl exwmsion officers, lecal repar shop workers, mnd spare part shop
anmers were also asked fo provide supplementary infosmation. The froctor ownerk of opersions were asked
detaibed questions covenmg repanr snd manvienanes, duly checks, repuilar services, engme ail or bnicanst service
imterval, Fied aml lebrcant consunptions. cleaning. gresing, and metbods of profecting tractors duaring
Deldoaork and olf-seamm. The kst were fabulsied aml then malveed vsing sinple descnphive leehngees
i|p|:||.|.dinﬂ peercentEges nngd eeans

3, Hesulis anal DHeoussion

A1 Cremewad fnfarmuiion

Biased om thw survery. 1l was Boand that eighty-fove pencent of the traslors wens oporatod by o operators and the
rest by o simgle oporator, Tlee wanl namber o operators was 113 persons mad ahout 3% of ihem were begmner
Th largest number ol cperstors wias seasomal hired Labors (48%%), Followed by nelatnves (370 and osmers (5%

Ubo operators variwd mooge (rangmg Trom 1T 10 37 vews), educational level (mngmg [som no fonsal education
to s Bilgh selaool gradeate ), and work expenence (ranging from | to 23 years)

i
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32 Pecheicad Skl of Opermiors

The resalis Fisied in Tabkle | indicate shal most operntors con perform omby the esses levels of service ond
repairs. For instinoe, abeat 93% of 1he operalors can perboma miner services or adjestments oo belis and clawch
components. However, ol was found that shout 580% ol 1he traclor opemiors have recoived no mining or
supieryvisel expersmes in operating snd mantanng rctecs. Operatons commonly beam mosily om athor
opsrators or are gl by Temily members, Most of ihbe operators alas have lifle expenence (less than § veara) m
teacior operafion and liitle eduecanon (illieraie aod elemeniany school levelk [literney and ibe completion of
fewer gducobionnl levels limit the ability of apsmines to shady the opembor's monanl snd 1o understand sll the
mstmchens

<~ Tabkle §

Few operators hod only e skell o perlorm magor repairs such os repoimng a pesion mmg, peston, conpectm g rod,
il metal. These sperators are commenly the onos wise zre most exporioméed: m o lew casos, these expemimeed
apariers can perlonm racior overhanl. Doscusson wiil owoners nevealsd it operators with Give vears oo morg
winll exxpenience con perform major repaars of overhanls. Addasosally opproximisiely 100 of opemtors have
receiyesd W‘cmmml-ipﬂnmrﬁl shaort tradming courses. Service and repoir neads that lie beyond the ohility of
tractor aperators were performed by becal mechanics; however, these mechanics have insuiTicient Enowledge
and skalls oy repoir rnctors. Calibied serveoe lechnscians are generally clustored ot truckor waosrkshops and denlers
m the coff In most major reparr cases, therelone. e best cumeat sodution 1s te drive e tmetor over long
distasces 1o the nazency capatal and 1o dealers in the provines capital. Pekanbam, Gor mopair

1t 1s clear that the poor technical knowledze and skills of the operutors and local mechanics ane dize mamly 1o an
maodegante iraming progrom condusled by the provimcaal goveswment. There s no imstitution provsded by the
governmenl and other orgamzstions [or trainng ractor eporators md mechanics m the Provinee. The exisung
Eaiiing prepram 8 performed outsids of the Risa Province and is attesded only by few faroers, Additionally,
iealers anal thear agents doonot provide sdegaate trasnmgg related o tmetor repaar asd handbing st the ime of =ale

33 Mormvenwce arol Repaie Facilifies

Mamienance and repsitl focilities are not vet well d.ﬂ'cln[:d im Rinu province, Table 2 shows that very fenw repair
e m:ldinﬂ_ slmpﬁ ane mvailahle m o each regenoy. Existing shops ore davided into government mad priul: TE[uLr
shops, winch necenve fmancial support from the feod crop service of the provimee. BMost of (ke fncilihes are
bocatil mothe negency capetal, while trcsers commonly opesae inthe sillage anse ln Sk regency, one of the
arad survayed, workshops are availabde 20 ko from the villege. |In Rokan Huly regescy, the neares repair shops
are more than 20 kmowway, Conseguently, most farmers. fregquenily feed frustated when foeed with senoua
breakdowns due to ieadegquate repuir facilities available iy their villoge anexs

“Talle -

There are somee privaie e shops, :-;paciﬁ.;nll}' Fowr truck amd car rr:pnir: amid sontiered throeghoud the village
nrei. that offer a wide mmge of services. Flowever, mosl ol them |lsck opproprote feods md switshly skilled
mechnmics und do nol siock sufficsent pars, especially fo repainng tmctors, Therefore, disabled rcipes
Trequenily mist be hombod by trock and trader cars 10 mepair shogs i the ity and eves Soodealors m the proviece
capital for repair, 18 vwas observed that mosd of the spair diops in the cite apply insdeguate bools and pooily
akilled mechanics fo pepairs that require specinlized teals amd o high skill bevel, These condinoms imerease repan
cost and time. Sometimes fron sportaisg is not [u'::slh'lr_ whach limits repair options and olso increases cost In
oniler (o redace transportation, distonce, and costs, repair shops should sdeally be locabed close o e villnge area.

A from inndequate repair shope, U8 are hardly anv shops welling spare gania in e village or disrict area.
Mozd spare parts nre avniloble at the shnp: N TEQECY q.ppil.nl ar af denlers m the |'rrm-'i'.|1|:c capiinl (Tabbe 1),
Interviews with shop awners revenled that they unl:v siock the hest-selling spase parts Many fnrmers have no
nccess o the deabers, where are commaonly locoted m the province capiinl, o procune spare parls. Spare parts oot
availablo at the shops can be ordenad, but tbero 4 o guorantes when thess anders wall b delivered. The shop
cowiters alse stated thal spare paris e sometimes doffics b fnd, pactcalady for some types md models

“Table -

Table 3 also compares the price of epare parts ot the ghope in the village aresBhd in the regency capatal
compared i denlers i the provinee eapstal, Pekanbars, As & consequefflle, farmers had 10 purclase spang paris,
which wend maose expensive al a range froms 13% 4 20% ot the shop in regency capitnl than of dealers, while the
price was 25% hagher al shops m the village aren. The long dislanoe snd poor rad mimsimecire lmited access
i i cily cembirs and consequently resslted i hogh tmsparation and spare parts costs m ik village oreas
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L odduivon, the lomited avaibabaloy of gas stations o tbe vicnty af villages leads 10 mereased (e prece. Most
farmars punchased lael from supplwrs in the village anea o abousi 25% higlser thon of the gas ganen. Meanwhle.
the aupplicrs obiain diesel foel fom gos siaticss 25-440 Km away. The government subsidizes the diesel fued sold
ul the gas station, w6 the [m-u: is |:|'||=||'u:r than ut fued :-upp-lin:r:-; whis purchnse sl the same place Formsers
coenmonby hod no eontainer o stook |I1|'E|= amounts of fuel and bay onlv 3 ta 50 lisers st one e as 5 result

Tahle 4=

O the 125 breakdown cases, approcimately 76% nequired minos popasr, and the remameng 24% was i the magor
repanr calegory. Table 4 shows that most mimor repasrs coubd be performed on schedule, whale shomt 117 ond
5% cawes ward delayed duw 1o inndequate repair and maintenancs Gl asd Ooacaal Gy of tie Gamirs,
respeptively. On ihe other hand, aboug G025 of i major repaire were dedmoad because of e back of spare parts,
wirkshops smd mechanics in the villags sresa. while about 33% were dise 10 finmcial difficulty of ke farmerns
Unly abhoat 7% of the major repairs could ke performed scconfing o schedule .-";um:rdinp]:._ some  severchy
dumaged metrs remamed umsernoeshle for at benst one crog season due bo either 1he lack of spare paris or
Cemizal dilfen oy

3.4 Dty Checiks aad Service Scleaule

Trctor operators are bargely respansible for the dady checks and service of acters. Service and mainiciames
practiced by the osperators were investigated on e subject of dailv cheeks and soging ol changes, Table 3
ahowe 1liat only & minarnity of farmers perfoamed] mamenanes on & regular basia, Hose leaks were mainiained the
sl :I'requml.li!.' by the fanwmers, while nir chenners were maminined ke lenst l'n.';;ru:ulh_,' Cihier musimlennnce
turgels, such s ail bevels, bell bmmicn, fuel sediment bowls, end lnbncobion were anly cocasionally checkaed,
Mainlenance before Falare 1% o key part of safe and efficsent operation m the Deld (Batternorth, 1984y For
gxample, low ml levels reduce the degree of lubmwcution and thus conse prematune faslare (Jain amd Raa, 1950}
Hemwever, et farmers ais acowstomed 10 sending o tiacton sea repan shop for service only aftes if s |nmited
fungdponality o has stopped opeating com pleely.

“Table 5=

Mot all records of the servicing periods of the traclors coald be knoom, 5o some service schedules were recalled
frowm memary in cases whene he farmers did nod maoimiain receads at afl 'l'],'pin.'nl intervals belween engine ol
changes are presenied m Table &, Most fnners (9%0%) did ped rely on the opemior’s manool for service inleryval
schodules md only 140% of them folovwed the manual's mstroctions socoughly. Addisnally, Garmers olien e
urenithorizad souffes for service mterval schedules. Avconding to Paman er ol {20071 they gengrally depend on
Bt cxpenence, manual test of ol visecsity, amd recomsmendations from oiher finmess. A sarvey conducted by
Werte ef al, (19907 in Lmcastier County, Mefimska, documented that 42% of the fanners ignored the advice given
in the manuals The different distribation of mpintennnce procisce between the two sels of opemiors may refiect
sluferences im skill and education.

Balerning o Table &, 00 5 seen thal Foro-thiee percent of fanmers sehaduled servies more fequently thon
recwnmended, while 47% of farmeers wailed bonges tham the scheduled interval between service events. However,
ihe approprate servace intervol time can he redoced by one-hall where traclors ore operated o exremely dusiy
i dirty coaditions {Jocobs and Harrell, 1953 More frequent serace is, of course, meone costly, but the addabesal
wissl s expoched b correspend to pedueed engme ouble, The mesalisamply that the operatos aitide o good
neRienanee praclices is very pod

“Tahba -

Uhl prces diffier betweon brands, with imposied oala being ivoge cxpenaive. The most popalar brsnds veed by tie
farmers nre Pennaoil {200 of samples), Mesran (353%), Power phos (409 snd atlvers (3%). Farnsers were fonnad
10 chowse mil brands hasesd on oifl gualiy (25%6), n'.'ﬂl|n|.'l|]ll:.' {33% ) and price (4% Farmers commanly used
SAE-40 for traclor engmes with an avernge ml comsimption of 004 Ve For tmnsmisson o, Barmers commonky
usid Roved with SAE-S vt an average comsumplion ol 601 1'h

3.5 Clagraing ared Sioring

Mosl Larmers cleaned The trastor engime al the ond ol the working day and the body and 1 onplement af the eoed
of the working seasom  [f means that racioss ae cleaped thomasghly (engine, body, anad mplement) anly twics
per venr, which allewed nesng of the body, iron wheele snd nuts ond bolie: Maost ol fle fermers did not
perdically labricate high=Iriction parts during field operatiocns and they were just greased ot ke heginnmg of
lhe warking season
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Saliaty and distance Trom e boass 10 the Gebl are important comsidoratsms of fnmers” Sesons o shalior then
trasctors. Aboul 47% of e farmers lefl tbar rmetoos i tbe Geld coverod with plastic ar under o iree, H°
brouphit back only the irmctor engine and the remaining 1% conveved the imoctors bome after each working
seasom. Daring off-seasm ., most ammers (40%) siored e oclors in o shed: other firmers put them on the porch
(32%) or lef them autdoors (27%%) (Table 7} Unsvailability of 1he shed was the |1|'irnu.|1|1.' reasom for raciors
bemng stered catdoors.

<Table =

Aocording 1o the sarvey, the lack of attention of some opemios owards imcior care and manienmce was, in
facy, camsed ned emly by poor skl and knowledgze, but alse fmascial problems, Deeossioms with famers
revenled that most of e farma opesate ol 5 sbsistence level of prodoction sl do aof make enongle pobic
Buwch comditien capsed farmers difficali o perfon good maintesance of iheir frmctors, Some fmers, for matance,
st leave their tractors autdaors even when they Enow the ConseqUEnces of such ol

4. Comclasions amd H-rn.rn“&-.liu.rls

The capability of the operalors o service and repair Irnebors is very poor due io imsafficieni trniming. specific
education, and work experrence. Only 1075 of the aperators have recerved tramimg m the proper opermtion., repar,
widl mpinbanee ol tractors. Inodequate epar and mamienance [salies were lound i the ssrvey amea.
Brmasequently, about 60 of mojor repairs and | 1% of minor anes can oot be performed on schedole dug o the
bsck of spare pars, workfops. snd mechanies In addation, insdequase spare pan shops. in the vallage areas raise
the price of fhese parls. Formess do ped keep accumie service records and most of them pay litke ntlenivon o
daily checks, routine engive 01l changes. and the nesd For penodic sermcimg. 1 is evident thal shoo 90%% of the
fammers schedule engine o1l chonges without following the manulncharer’s recommendation. Moreover, some
furmers also do ol perlonn proper core and madniconanee on cleaning. pressing. md prodecing sioring dunng
warking and off-acason, Financial probfsnss also make it difficult for Bermers 0 provide dedicated mainienance
facilitees For shelienng tractors

The resommesdatioms mods are sommaorzsed 25 follow

11 Provmeanl govemment shiusld prm'iniz erning focilitres and a pregram e impave the techmical knowidedge
il ills of operntors and local mechanics .

) Repair and mainienance Eacilities, such & repair shopa, spase pans shops, aed focal offfbanics, shoald be
eatablished m the village arcas W pearaies nmely reparr in ease of breabdown slomg witly apane parts available
at low price

37 Farmers: should Eoep aceurate [frvice neconds amd moke servace schediles m porformmyg daily  chocks,
perioalic servicing. mnd oil changss aceording to mannfactuser's insnsction:

4 Furmers. sheald be encoumged b perform gocd core and maimienunce by cleaning, greasmg, protectmg, ond
slanng racters dorng the workimg season and oll=season .
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Talale 1. Skl ghility of operabors to serypes and seqain tractors

Service and repair | Mumber of | Percentage | Servece and | Muinher of | Perceniage
iems s o TERILT THIS apETELOrs

Relis 0o 45 Injectiom wineele % 24
Aur cleanuer L i) Pluinger 17 i3
Fuel fifter 74 al Fisbon ring 3
Ot fileer a2 5 Fiston 5
Changing engine Connecting rod 3
& Tramsmussbon asls Hiz A Beral i
Chuteh 1 RE] il seal 12 I
| Whesl bearing 3 | 2 [imlomens | 17 15 |
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Table 2, Avalabiliny sad Esnhution of repait shopa i Risn Provings

Repencies Twpe and number of workshops | Toaal
Beepanr shops | Welding dhopa

Kampar r 1] 2

Lnlragen Hulu L i 2

Indragiri Hilir | §] |

[4okiem Hidin 4 I 3

Kink | 0 |

Faskiem Hulu 1 i i

Kumntsn Sengin i (1] ¥} il

Brimgzkalis 1 1] 1

Pelalawan (1] 1 3

[hemai i 0 0

All Fagu Provimee I 5 I

Sourge. Food Crop Servives of B Frovmes, 2007
Tahle 3, Moce of pupnhm and |1|'ir_e of tructor spuse parts
Type of pares Purchase place
[Jeaker 1n PFrovimoe Shops in Kegency Local shops mear or
Caputal Capuinl within village area
Perconlaze P'rice™® | Percenlage I"rice Fercenlagze
(Ep i) { Bp I (Rp 0ty

Belis [ Al A4 A5 13} v SI§25)
Mozele ] 193 Ity 2251 5) - -
Flanger wh T4 I XIHLS - -
leetal 75 43 25 T L9} . .
Fiston {plus mng) 1060 T . .
Beanmg 12 iy 0 10520} R E L22%]

Sources: * ) Hased on list pnce of spare paris m deaker

Hote: Waloes in parentheses are percentage menease in pries of parts compared o dealers

Ep MEIE 15 eqaivalent bo nbawl 115 300112 secording, o an overage of exchange rale m 20035

Tahle 4. Kepar process of Imctor breakdiown al Farm level

Repair progess (fo)
Drelary
Repnir eategory | Accordmg o
Inndequate repair ond
Sehedule ) o Fimamcial difficoly
ieaimtenanes: heilitied®
Manar nepair Ha 3 1A i3
Mmior repair 6.7 6.0 3335

Maote: * = Bpare parts, workshops, asd mechanics
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Fathle 5. Dadly mamtenance checks perfommeld Iy the Farmers

Mainienmne checks Bmmberof maciors | Percentage
Aur cleamer L5 24
Coalmg waler 15 29
Fodls and nuis a0 iz
[.oome or damaged paris 2 35
[Leaks 25 Al

Tahle &. Fammers” Schedule of il service inlerval in egumvalent hoor®

Sorveoe schedube Egquevaient lsour Mumber ol | Percentnpe
Kange .'i.l.'mg? tractors
Accondmg o operator’s mananl . 1o i 1]
lLess tham operator’s manuul 50 - 90 ik 7 43
| Longer than operntor's manual | 105-280 | 170 14 47
Table T. Way af sloring imesors dunng off-soason
Storing place | Number of mectors | Percentoge
“Shed i 35 a3
Ponch 20 13
Ltk 7 274
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