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J nng t or h ormnt s nudnrn2 Kotun dnn bnggnutn2 Downn Pcn j nnt un

Univ orsitn s Gnd j nh Nndn .

t or h o1'mnt s nudnrn hoktor Un i v or s i t ns Gndj nh Nndn .

bcrnormo.t snudru-n Ketun Sennt Uni v er s i t n s Gndjnh Hndn

Jnng "G e r hormnt

J nng

Jnng

J nng torhor mnt pnr n Gurubesnr.

s nudnr n 2 Doknn :b'nlrul tns-fnlml tns dnn Snudn r n2

Direk tur Lembngn- l embrtGn dilinglDXn~ Universitns Gndjnh Mndn .

J nng t or hor mn t s nudnr n2 dosen drul nsisten Univorsitns ~ndjnh Mndn .

dnnG t or h or mnt Ibu-ibu, .cinpnle2 dan hndirin selcnl i nn j ni-J& borlcennn

h ndi r ~~dn upntjnr n ini .

J nng t or hormnt pnr n ~~hns iswn , t j n1 9n 2 snrdjnnn dnn hnrnpnn bnngsn.

Perkombnngnn t ohnol og i d inntnrruljn dnp rrt ldt n lihnt - drir-L por kcm

ba ngnn pcmakn ann dn jn (povcr-) dan nlnt 2 .

Fnk t or dnj n da n nlnt 2 mci -upaknn fnkt or2 ponting dnlnm por kombnng-,

nn p ortnninn.

Usnlli~ pertnn~~n s o~~lu b crus nhn k onr nh m~mpertin()()i p0n&()Ullnnn dn

1'i onor s i mnt nhn r i dnlnm pr odwcs i dnr i hns i l tnnnmn."l"J. dnn hennn un

tWe kopo n t i ngnn mnnu s i n .

Pomupukan , pongrri.rnn , p embrnrrtnaan hrum , mtwgllr d j nlm n tnnnh senua

bcrtudjunn untiuk mcmllc r t ingg i eff i c iency ini. KvmUn&lci nnn2 urrtuk

p orbnilmn produks i, p crtnninn mns ih b esnr s elcnl i . Da'lnm pr-odulca .i,

ini pcnghnmbntnn j nr~ t orbosnr binsnnjn tllrlotnJc dnlnm k olcurnngnn

ndnnjn nil'.

Dnl nm tinp2 selctor pr-oduks.L t orbutuhlmn tenn()n. Vcmilcinn puln cln

lnm usnlli~ por t nn i nn . Mnnusi n dnlnm segnln ns pok kohidupnn momerlu

lean t enngn. Dongan mnka.n mcninglcntnjn pcnduduk dunin dan mnlein

mon:in,:slm t dorndj n t lcoh.i.dupnn im nue an mnkin mon i ngknt pu.La lcobutuh

nn nlcnn t on:l.()n. Bor-tnmbnhnjn pondudu k roenghnr us lcnn ki tn untule mem

pr odulcs i l cbih bnn jnk mnk nn , s nmlnn() dnn bnhnn2 bnngunnn untule b 0l:

t eduh.

PcnL l(!;kntnn kebutuhnn s ol ni n kcbutuhnn pokok , mCllghnr uskn.l'l leit n un
t ulc mOmnki'Li t cnngn j n ng l ob i h bnn jnk ,
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Donga n el cmikinn mak an mad j u sunt u ncgrrr a , mnkd.n tinggi tilJglmt k e

h i.dupan ponduduknj a , n nlrLn bnnjnk pomalcaann t enngn j nng dipe1'g unn

knn ,

~~lnu dunin sek n1'nnC di 0ngi nntn1'n n egn1'n2 jnng t el nh ffi~dj u

(developed) dan negnr n 2 j nng lm rnng mnd j u (dev eloping ), makn n ogn-.

1'n-nogn1'n jnng tornehi1' ini j~~g pnling mend o1'itn dnlnm po1'sonlnn

pemnkadnn tC!1'1gn. Nagn1'n j nng s odnng bcr-lcembnng , knronn industri

njn, t01'belnlmng, aangrrt s cd i ld t mamp cr e wm lmn bnhnn bnkru- mi n j nk ,

j~'1e mcr-upnkan , t onngn fo[ : :'. ~~_" I

r-fcgnr n2 j nng mndj u .ikn n memnlm i s cungi nn b os rrr dn1'i "t enngn2 f os s id'

d i duni n unt we mcmportincgi dn j 0 p1'odwes i n ogn1'n2 i t u.

Bngi n~gn1'n2 j nng lau'nng ~~dj u t ingkn t nn industrinjn, ncgnr n 2 i ni

lmrnng lmld j u pomnkrurin " t enngn f oss i ol n j n " I~ot junli urrtuk keperlu-
. , '

an pcngangkutrin , Tcnn[ln £ossiol dLdun Ln mnle'i n lnmnnlcnn mak.in be1'-

ku1'nng. Nogn1'n 2 jnng mndj u mon[lnr nhk nn pent j nhn1'i nn t eni\gn £os s iol

ini d inogn1'n2 lnL~. Dinogn1'n kitn s ondi 1'i k i tn mo1'a snk ln hnl i ni. 

Negn1'n 2 j ane mndju bc1'l ombn 2 mcnt j n1'i mL'1j nk el i I ndon osin. Seb~gi

nn bosnr dn1'i minj ru~ i n i tent u sndjn d ipnkni d i nc gnr n 2 j nng tol~~

rmd j u , negnrn2 Lndue tr- t , I
Ncgn1'n2 inclustri de;18nn kobut uhnn tonngn j nng bcerrr sclcnli unt U;1c

pnbrilt2-njn, k c1'e t n- np i 2 da n mob i 12- n j n , dcngnn peI!k~nns dan p on

d ing i nnn dn1'i po rUI!k~nnnjn hnn jn dnpnt mcL~ksnnnlenn nlctivitns 2njn
I I . ,

Icnr cnn racmpc.rgu nnkan hns i l drn- L fo t osyn t hc s i s dn1'i b e1'i bu2 t rihun,
s obol umnj n j nng t olnh elirubnh mond j n d.L bntu b ru-n , mi n j"le dan gns

rrLnm, l' cgnr n2 i n i memp orgunnlcnn modrrL elnl nm bnnk , 7)

Dncrnh2 p crtnnann clm' i n cgnrn2 j nng ? el um ~nd j u s obnliknj n hiclup

dnl~i tcnngn mnt nhnr i jnng di por ol ohnj n 1!I01nlui pcrtnnann dan do-,
ngnn peI!k'llm i nn I dm'i .j;cnngn mnnusLa dan hcwnn .

bnhnn bnkru- urrbul; Lndua t r d. t Ldnk -t c1'bngi rntn nntn1'a bnngsn2 d i du

n i n , "Bnhnn bn lm1' fo ssicl " ini t idnk aknn tctnp ndn sepnnd jru"lg mnm.

1'n1'cnn itu rrnnusi n -i; or us mencr-us mcnt j n rL oncr-s f dnlnm bon tuk j nng

l nin Sopc1't i t cnn&n mnt~~, ri s ctjnr n l nnGs ung .

Dis rtmpinn- i t u mns i h tcr eln pnt cno r s i da r 1 n i l' j n ng I!Icnc'1,nl i r dan
u

nngi n j nng nsnl n j n elj uen dnr 1 mntnhnr 1. Tcnngn a t om mcrupnt nn pu-

In hn1'npnn jnne bc errr s clml i urrt uk umnt manue In ,

Solmrnn.rr cners i tcrntnmn elihnsilknn elm'1 pcmb nkru-nn bahnn bnkrn-
u
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1'<1inera'1. Kirn2 807~ dru-L djurunh dn j n ( p owcr ) nsnl dnri sumi.ci- ini.

Dnj.nm 805'0 i tu .t ormn suk dj ue;n ,dnj n urrtuk k opcr.Lunn usnhr, pcrtnnfnn

modern .

vnlnm bulcu SU1~ey and problems in A~riculturnl Eng cne e r ing (H .B

Wnl lcer ) terdnpnt defini s i un t uk Por t an I nn sebngni beriku t :

"Agricul t u r c , b r oncU y eponlcang , is t he science nnd nrt of

the production of plnnts nnd nnimnl s useful t o mnn,inelu

dinG to n vnrinbJ.e extent the propn r rrt Lon of these pr oduct s

f or mnn 's use nnd their di s po snl by mnr ke t illG , or oth?l~is c .

It i ncl ud es l ivestock produc t ion , dni ryillG , forest ry , f ruit

r nisin;3, truck f nr r.1i nc:. , cer enl product i on , fi'ber production ,

reue;h proces s ing . " 1 0 )

Definisi ters ebu~ di~tns illenund j uldcnn bngni~~nn llli~snj n pCllGertinn

pertnninn . Ber t nni nn t elnh diusn~~knn sedJnk mnnusin kelcurnllGnn

mendn~~tknn mruc nnml dnr i tnnnmnn l i n r dnn hewnn linr . Gr im nec es 

s ity rnthor tihnn l ov e of pLnrrt s cauacd primitive ma n t o demesticnto

p.Lnnt s , demikinn ki-;;n bn t ,in drvInm f cxt Book of A..,.r onom" dnri T .B
- C> "

H,u t cheson . 5 ) Knpnn w'nktunjn j ang t epnt nanus in mul. rd, mCllGusnhnlm n

pertnl:inn sulcnr- kitn mcng e tnhu i n jn . l'nl i n,:; sed i ld t tclnh di mulni

10 . 000'n 1 2. 000 th j~ lnl u, Tnhun 2700 sebelum Mnsahi Knisnr di

Tjinn mengndnlmn upn t j n r n 'ponnburrin b enin dnri limn tnnnmrm b e:::.'c;u-,

nn t e r mnsulc d i nnt nrnnjn pndiT Vnpnt d imefiBer t i bnhwn mengenni mu~

l ninjn pcnnnnmnn 'sendiri t clnh dik erdjnlmn djnuh 8 cb el WID1J n .

Di pcr lci rnknn bnhvn pe ::t nn inn d i Tj i nn s e t un por-t nndnn el i Nos i r .

BnnGsn 2 Arin lm kt u ~) el-v : ndnh ko ~ll'opn 2500 B.C. snmpni 2000 B. C.
I

mcmbnwn t nm mnn jnng di trl' :nm di Asin .

Soturi umurnjn portnni nn, a ot ua i t u puLn k .it n perg lL"lnknn dn j n unt .uk

p ertnni nn.

Th~jn j nng dipnkninj~ t entu snd jn dn jn mrulDs i n . Alnt2njnpu..n s c~ er

hnnn dan rlise811ni,knn pu.La d ongnn dnj n manusan j nllG t i dnk begitu
-b oenr ,

Dengnn mend Hnn]r]r" " 1'"" ,,~ '1 " , in.r neh i rn jn mnnusi n dnpnt purn mcm-,

pcrgu..nnlmn dn jn hcwan dnlnm momonu h.L kobutuhnnz-njn ,
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Penemunn dnri bndj rur untwr men3erdj nl~n t nnoh sckitnr 1 000 t h s c 

b el um. Mnseh i mel~lpnknn r ov olusi dnl nm pe nee r d j nnn t nnnh dnn peng

~unnnn dn j n hownn , Sold t rrr th . 1910 di Eur opn ma upun Amcr i.kn muln?

diper~urlnlmn trnct or2 j nng mcmocr -L kcmungkinnn2 jnng b csru- dnl nm

bidnng meknnisns i dnr i us nhn por tnninn . Sodj n rnh t e1nh membulrt i knn

bnh wn penGGUllnnn dn jn ( p ower uti1izntion) . meruprucnn f nktor jnng

penti ng drrLnm por k omonng nn s os iru, da n ekonoI:li. ·

01eh Dr Cnr l T. Compt on, dLk rrtnk nn "Gold on crris of history when

nrt, Iit e r ntur e, 1m; and phi los(Jpr\y made gro'lt ndvnnc e s , wor e

possible b ecnus c pe ople poss es s ed cheap enor~ ' prov ided by s .lnv.as

or s erfs . " 1 2 )

Kondnnn di n t ns mcnund j uknn d jrnmn por budnnn d i lcnl nnjn mns Lh ndn

"Exploit n t i on de i "h omme prrr I' hommc" dinnnn t orrlnpnt kclompok2 na 

nusin j nng b obris dar -L p eke rdj nnn memenuhi k cbutuhnn 2 polcok urrt uk

hi dup 'r seh in.ggn tj ulm p vlnk t ull.j n untuk mengvmbnnglmn di r i dru.nm ke-

s eninn dnn lit ern t ur. llok ok

'f nnpn mompo r'budnk [1'... .. .'.,:::.,1. Lni.n manua t n moder n eokn.rnn« dnpnt
. u

"mernporbudnk" pcnemunn di b idnng t ehnoloGi dnlnm .memenuh i kcbutu-

hnnLs chnr i2 , s eh inggn wnktu Lunngn j n tjulmp bnn j nk urrtuk mcne;hn

sil1mn k cbutuhnn2 jnrJ,3 bru-u drn- L nn nus t n mod er n dan untuk r~lcr C)- 

nsi. Djugn di b i drmg p ertnn i nn p cnBBunnn n dn j n (power util i znt i on )

mcrupa knn f nlct or j nng pent ing dnl nm pcr kembnngnn pertnnin.\l..

lJnl nm bidnng p or-tnn i n n di Amerilm Elerilmt d i.k onaj, 3 p eriode p cns 

~unnnn dn j n dongan s ifnt dan lm r nktor istik mn s i ng2 . 1 2 )

1. Periode penggunnnn dnj n mnnus i a s nmpn i k i r n 2 t h 1850 .

( Humnn power per iod )

Peri ode i ni ditnndn i dcn:;nn s i f nt2 :

n . Fcrtnni nn bcrs i fnt pckc r d j nnn j a ne bern t dnn mendjelClU

knn.

b. Pcrbud~'ln mer ndjnl cln .

c . Trndis i dnn supcl~~tion ( :;ug on t uhon) mcmpengnr uhi

petnni 2.

d . Rendnhnj ~ hns il pr odulcs i t inp p ekerdjn.

c. Menehondnki person tns e p cndud uk j nng t i nggi dnlnm

pcrt n ni an .
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fllinimum djumlnh pcnduduk c1ibidnnG pcr t nni nn urrt uk kebut uha n

national dipe11cir~~~n 78 %.
f.Surplus dnlam bi j mlg portnninn sulcar dihnsilknn dnn dipertnhnrucnn.

I I . Pc r i odo pengGUlli~~n dn j n hcwnn (Animnl - power period) (1850 -1900 )

ditnndni dcngan s ifnt2 dan Icnrnldcristik2njn:

n. Pcnom~~n dnn pcr kcmbnnenn mcs i n mcmpcngnruhi pcmN,ninn dn1'i,
dnj n hcwan ,

b. Tcrdn~~tnjn Mes i n2 pcnghcmnt pckordjnnn (lnbourenving).

c. Pclwrdjn2 dLIrvpangnn bc.rkur'nng , Dj umlnh pcndudulc dibicln~

pcrtnninn b Ol~curnng.

d. Tr ndi s i pertnr~~n rnulni mcnghi l nng .

e. Pek o1'djn pcrt aninn mulni mcmpunjni pnndnnsnn jnl1,3 luns tc1'

Th~dnp ilulus tri pcrtnninn.

f. Ko'Lne po tnni t idnk clinnm np l~i lcc'Lna jnng r-ondnh ,

(AG1'icultu1'nl cl n s s di s t inct ion dovoloped) . .

g. PorTh~tinn tcr~,dnp ponolitinn po1'tnn i nn s otj nrn ilminh bc1'
tnmbnh bosn1'.

h. Bukan mcrupnkan f'nk'to.r jnp-6 In.ngsun.:s j nllG mcmpcrbniki kchf,

dupnn kcl.unrgn pctnni, tnpi meI~1'nJ~i kchrvruann t onngn pcn esi

punn dd.Lnpangnn , dnn mombcr'L pnda mcr'okn .rnktu jnng tjulcup

untuk tiIl~nl di.rumnh ,

1. 'f nhun 1850 mor-ujn knn pcrmu.l.nnn dnri pc1'ubnhnn2 j nng besnr

dnri tjnl~ hiclup ~~nusin dnn pcrubnTh~n dn1'i mnte1'i nl dnn nl nt

jnng dipnlminj a. Po1'ubnhnn2 ini l cbih besnr clm'1 pcrubnhnn2

j nng cl1nl nm1 s cl amn 1000 th scbclumnjn.

j. Minimum djumlnh pcncludulc cl1bidnng pertnninn urrtuk mcmcnuhi

kobutuhnn nntionnl cl iporlcirnknn 34 %.
k. Efficiency clni nm p1'odulcsi dipo1'tingGi dnn kcl cbihnn hnsil

( surplus ) clnlnm portnn i nn dnpnt clitjnpni .

1 . Kot jcpnt nn trnnsport bor tambnh .
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III. Pen~f,~~nn dnri dnj~ mol~~s (h ochnnicnl power) .

P~I15,g~'1<'l.n dnr i dn j n mcknn f.s menj obnbk nn p cr-k ombanganz

j nng p can t dnl<ll!l nbad 20 Lna ,

Dnlnm pcngembrulgnn pongC;unnnn dn jn mcknn i s untulc pert nninn

dnpn t ditjnt nt sot :

n , f1c s in unp dn~_ ,Ull p crraurnnn abad 20 dLpo rgunnka n s cbngni

dn jn ( power) s t nt ionor ~'l.Upun dnj n mob i l .

b . Kintjir nngin dnpnt d i por gunnlmn unt uk dn j n s t ntion er.

c . Mot or bakru- d d.p cr'gunnknn urrtuk dn j n stntioner dan mobil .

d . Dnjn l i s t r ilc d ipcr e unNcnn untule dnj n stntioner .

e . Enersi E1ektro··.is mcmpongrrruh i, p crkcmbnngnn2 jn ng tidn!c

ndn bntnsnj n .

Pongnruh 't or-ha dnp p crtnninn.

n . Memper b osnr pennTh'l.mnn moc1nl discktor pcrnlntnn c1n1'i

pe t nni 2 .

b . Hen i mbUllmn problomn2 mnnngcmcnt dn.Lrun modn.L dnn .tenngn

k orc1jn.

c . Memb er bos nr cnpnsitns kerc1jn per ornng .

d. he!l~rnngi "lccr d j n b crrrt " dnn mcmperpendck wNctu kcrd jn

per hnri.

o , !'icmp onGnr uhi t j nrn hidup dnri petnni 2 .

f. r-lomunglci nlmn pcr kcmbn ngnn dnlnm bidnnC; engineering .

g . Lebih mengu:ca ngi I n,gi p cnduduk disektor per t nninn mend j n

di nntnrn ~ 15% dnr i d j umlnh pendudulc .

h. Surplus dnlnm produlcs i h~sil p crtnninn s ol nlu dnpnt c1i 

tjnpni dnn dnpn t d ilcunsni .

Perioc1e2 pemnkninn dn j n di nt ns menund julclmn betnpn b esrrr pongru-uh

njn pomnkru.nn .~nj n dnl nm perkembnngnn dn r i industri pertnni nn .

Betftpn k ct j i 1 n j n dnj n physiknjn dnr i mnnus i n dnpnt k i t n 1ih 'l.t dnri

pcrt'jobnnn jnng dilnk,Jcnn ol oh Fi s ch or . 10)

Monurut Courtois or nnc d engnn bernt sec1nng (monur ut ulcur nn ornng

Bur-opn ) scbcrnt 70 Kg pn1ini} bnnjnlc dnprrt menc;nnglmt b ondn sebe

rnt 1 50 Kg, sednng k od j urusnn horizontn.l dnpnt Ulc nghns i l lm n gn j n

pennri !mn s obesnr 50 s runpni 60 Kg .
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Dn.Lnm tinp 2 produksi dLb u'tuhknn dn j n , dan a lat2 ( mesin ). Dj ilm

clnjnnja lce tjil nlntnj<l sodcr bnna dan has dLnj n pun t i clnlc bruijnk ,

PomnknLnn ffi'l.tjnmnj,', cln jn mnupun nl nt 2 da n mc s i.nz j nng d i.pak rif. n jn

dnlam produlcs i b cr gnntung dnr i t i nelmt nn kcmndj u nn t ehnol ogin jn

da r-L bnngsn2 . Po 'rkombnngnn Lndue t rd, bor-kcmbnng kcrirnh molmnisns i

da n o t omat isasi.

Pe1'!ccmonngnn i ni menud ju kenrnh mnk i n s odi!citnjn t enngn physi!c

rmnua a.n jnng dipnlm in;jn dnn mnki n bnn j riknjn bnrnng2 jnng dnp rrt

diprodulcsi.

Dcngnn dcmikinn mnkn por kombnngnn t ehnologi i tu bor-malcsud mora

pertin~gi ting!cnt sosinl dari mnchl ulc T~'l.n j nng dinnmnknn mnnus in .

Denenn tehnologi, Clnnusin tidak p erlu bckerdjn scb ernt h ewnn untulc

mcndnpatlmn kcbubuhnnnjn , dnpnt mcmpo.rpo ndok wnktu bek erdj n s ohnr i.

dan dcngnn d emikinn rnompun jn i, wnkt u l un!).g untulc r ckr cns L, iccbn

njnlmn c1nri k cbutuhannjn dripn t c1ipenuhi krn-onn donga n tehnologi

mode r n produlcs i dnpat ditingkatknn da n onglcos proc1uksi dnpnt d i -

t oknn .

Ncnnr i !c s clmli np<'l. jnng d. Lkomuknknri lJclmnr ~I . Olson t cntnng t ehno

l ogi unt ulc Amerilm. Da.kntnknn t

Technology is n pr imar y r eSOUl-c e b ecnuse it sel~es pri~nry

n eeds. Technologg in Amer icn , f oeds, clothes, houses, t rnns

port, inf orms, ent er t nins us .

It ec1ucnted us, keeps u s henl thy and secure," gives us l eis urc

nnd mcnns t o en j oy i t. 9 )

8d1'2 sclml i a n , acd jrik bed jutn2 t rihun mnnus i a nc1nlnh pcmrumi nl a t.

Bnr u 10.000 th j n ng "cer a ch i r dnri ber dj utn tnhun itu mnnuai.n me

ninglmtlmn nlnt2nja c1nr i nlnt c1m-i b rvt u znn , Dan s olcnrnng mnnuaa n

s uc1nh dnpnt mcninglcntknn cl i r i s nmpni S~'l.tu titilc, bnhl~n mnnus in

dnpnt dml ulc dnn mel ihnt S~'l.tu mes i n , jnitu suntu nlat j nng com

ple x , mcngerdjnl<:nn s cmun p okci -djnnn rv tnu dnprrt mcl i hnt pnb r'Lk

k ca c.l.uruhnnnjn tnnpn i , tirnhat mempr odulcs i hnsil pr-oduke i, s ctj nrn

ot omn t i s . Semunnj;\ ini pcr mulnnr.. , j n ndn Inh pomnkn d. nn dnri nlnt

t nr:c;nn, j nitu p er mCll,\fC n dm-i telmologi i tu.

Dnlnm kamus t olmologi dinrt ilcnn " tho s c icnce of indus t r i nl nrt ." 9)

Dewhurst mC.'1Gcnn i technol oGY monGntnknn :

As TechnoloGY c ons ists of nc oumul.rrtiod know.Lodg oa , tcchni<lues
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nnd s k ills , and t noi,r npp.LLcrrtLon in c:!.' entine us elful Goo d s

and a or-vf.coe , the ultir'l[,t e f r u i t;s of count r y 's teehn oloc,y nr c

f ound i n t h e stnndnrd of l i v .n,s i t s peopl e nrc nble to enj oy . 9 )

Pc r'kombn ngnn dar -L t elllJ ol oe;i b i n s a n j n s edj nlnn dongnn porlcomb nr.grm

s t nn c1n r d koh i dupnn bnnc,s n .

l'"ink i n t i nggi t i ngl"T G, ':l telmoloiSin j n S\U1 tu bnng aa , mnld n b csnr

kolcuriannn bnng an tel'hn c1np on tor inl , dan dn j n dinlnm .

TolmoloiSi c1 imulni k0tD~~ mnnus i n muln i mong or t i bnhwn i n c1npn t

mompcrb osnr k ckuasnnnnj n dongnn mcmpo r gunnknn scsuntu c1i J.unr cli 

rinjn scnc1 i l' i. Bntu ditnngnnn j n tclnh mcng nngknt di r inj n dint ns

h cwnn .

Ti n,skntnn t chnol oe;i o or hubcUlgnn c10ngnn k okuns nnn mnnusin t o,hndnp

nLam, Tr nnsport d i rrt ne ni l' d imulni kotilm manust n clnpn -i; t ol'npung

dintns bntnniS pohon j nng i ku t dongnn nlir nn s ungru , Donl~nn mombor i

b ontuk po r nhu p nda tnt nnc; poh on kcmungldnan pcnggunnnn Imju urrtuk

t rnns port di tinc,lmtk ,m . DO!1{s,m mcmburrt Im pnl ncharnjn manu s f,n

c1npnt monc,nr unc,i I nu t nn clnn c1 cngnn c1idnpntn j n k ompns mnTh"Lusi n

dnpnt bci -Ln jru- kcmnnn s nc1 j n clcn.snn c1j nminnn bnhwn i n dnpnt kombn

Ii k o t omprrt n .-mlnj n .

Tehnol oiS:' monund j uklcan k ckuns nnn mnnu s d,n urrt uk mcnt j~.ptn!mn k en 

dann s ckel i l i ngn j n . Dcn.gnn t ohnol.og d, mnnu s an moncli r i lm n k otn2

j nng di hub ungknn d ongnn c1jnlnn2 rnj n c1nn djrtlnn2 kor ctn np i .

Knpn1 2 t or bnngn j n dn;Jnt mcn[inl1{(lrntn jn :;. cmi k i nn tj oprrtrrj n s ch iniSgn

s onlm n 2 n cgnrrr-n ogur n c1 i dull i n mor upa k nn t otnr'-{:;e;n s rrtu t c r hn c1np

j nng I n Ln ,
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8elr2 scknlinn,

Scdjnlc mulninjn mnnus i n elibumi, mnnua i.n dnprrt mcLnkuknn p ckc r el j nnn2

dcngnn otot2n jn . Scl,-LJIl,'1 ber ibu2 tnhun m1nusin urrtuk trnn s p ort mom

porgunnlmn kokurrtnn bndnn j n dcnSnn djnlnn knld rrtnu mondn jung ,

Dongan mondnsnrknn dn j n padn otot 2 mnnuai.a ntnu hewnn s nd j n t ch

nolo[;i sukru- b cr-kcmbnng , Kondnan s omnt j nm ini mns i h ki tn d j umpni

d inegnr n2 j nng s odang b oz-Icombnng ,

Kctilm nngin dnpn t d i pnlmi urrt uk momut rir- kintjir nngin, manus La

mulni mcngnngkn t dirinj n c1nri ~'1c1n s ekednr sum~er dn j n l~dn.

Djugn nil' tcrdjun j ru1g dnpnt memut nr r oc1n nil' mennmbnh sQ~ber

dn j n urrtuk mnnusLn , Dnj n nngin dnn nil' mcnnmbah dn j n stnt i oner

bngi rmn us La ,

Didnpntknnnjn mcs in unp d i t nhun 1769 mcru~'1knn Inngknh s elnndjut

n jn dnlnm mombobnslcan mnnus La dnri peker c1 j nnn ot otnjn ,

Didnpntknnnjn motor bnknr d cngnn p cmbnknrnn didnlnm pndn tnhun

186 4 ol eh Hi ohol ns O·~ -i;o dnr i, Djermnn , mcmbulm k omungkannn j nng

snngnt luns dnlnm pomnkninn dnj n elilunr dnjn mnnus i n elnn hcwnn.

Hotor bnkrn- dongnn pombnlca rnn d ielnl nm jnng momnkru, minjnlc tnnnh

s obngn i. bnnnn bnkn z- tcrsebnr disclurul1 c1unin, mcnd.jn.Lanxnn trul~,

knpnl, trnkt or, puant tennga l i s trik, gi l i ngnn ~'1di c111 .

Listrik jnng dihnsilknn ol oh dn j n n i l' ntnu urip , men i n glcnt lcnn

pcmnkninn c1nri dn j n .

Pnc1n wnkt u i ni lis t r i k b er nmn2 dongnn moto r bnkru- dcngnn pcmbri

knrnn diclnlnm dimnnn2 dipnkni untuk mcmb cbnsknn mnnus La c1nri

pengc;unnnn dnj n physiknjn dnlnm mc me nul1i k cbutuhnn s chnri-s efu'1ri.

Tenngn nn tnhnri da n t onngn nt om dnl nm borrt uk p nnns dnprrt d i rubnh

d j ndi tcnngn lis t r i k untuk mcnambnh c1 jtunlnh dn j n b ngi mnnus La ,

Dnlnm pcrkembnnC;nn c1i1ja ini rnnnus i n elnpnt rnencmui kcmnd j unn c1 i 

bidnng ilmu p rnGetnhunn c1nn tchnolog i .

SUllGg ul1 mcngngwllicnn , b nhwn dnlnm 3t nbnd dnpnt tcrd j ndi poru

bnhnn2 dnlnm pemnfu'1inn dn jn, dnr i otot mnnusin pndn peng6unnnn
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l nngsw1e, dnrL gn j n nl .-un , t er us pndn pcmb obriann tew1,3n dnri bn

hnn bnl~~r, dnn s elnnd j utn j n snmpni pe~egunnnn dnr i eners i mnt n

hnri dnn t eung<1 ntom.

Djndi uornjrrtn pandnngnn mnnusLn t crhndnp dnjn dnn mnt er i nl ter

njntn bcrobnh dcngnn pcrk cmbnllGnn tehnologi 9)
Sdr2 s Cfu~linn, dj U8n terlli~dnp ~~tcrinl jnng di pnlcni n jn t erdnpnt

pcrubnhnn2 pnndnngnn ,

Alnm menj edi nknn urrtuk mnnu sf,n pur bn dongnn mc't crdn.l, j nng sudnh

drtp rrt d~nlmi. Tj nb'-"lg ntnu nlenr p ohon dnpnt dipcrgunnknn se

bn/Sni 8cncljntn, t uJ.('mg ntnu bn t u dnp rrt dipereunnknn scbngni nlnt.

Dcngnn mcnggcd j ik knj u ditnnnh, dnlnm lobnng jnng dUlnpnt knn cln

prrt dimnsuldmn bidji t nnnrnnn , Sclnmn mnterinl jnng diperluknn mn

s ih s edcrh~~~, a~sih clnpnt mnnus in mer~gnntunglcnn cl i r i pnd~ pene-.
mlli~n dnri mnt er i nl nlam t nnpn dio1nh lebih dnhulu.

Tchnologi dnpnt mcmper gunnlcnn mntcrinl dnlnm hcnt ul( nslinjn snm

pni Idtn mempcr/Sunnknn mes i n2 (nlnt jnng komplex) jnng monghondnkf,

mnt or-Ln'l, jrU1g 1ebih bnilc dnr-Lpndn k n ju , besi. tjOl' dnn kntjn.

Sel nmn tchnologi dnli1lll tinc;ltntnn ker nd j Lnnn , ~~terin12 j nng

scderh~~ ~~sih dnpnt mcmonuhi kebutuhnn .

Dcnc;nn timbulnjn i dee bnru dibidnng nlnt 2 clnn mes in2 dnn dell/Snn

po1'kcmb l'tlllSnn 2 proscs2 bnru, dikohcndnki mnt er i nl jnng lcbih bnik~

Timbullnh setelnh dindnknn penelitinn2 ~~tc1'in12 bnru unt uk in

clustri s clcnrnng s eperti , nlingc2 l ognm, pl ns t i c , bnhnn2 Dynthc-

tis dU .
Scl nnd jutn j n mnnus i n t Cl~S mencr us llIonpndnlu~n penolitinn mcnt j nr i

mnt cr i n12 bm~ j nng nknn l cbih topnt untuk indus t1'i aokru-ang dan

diwnktu j nng nknn dn tnng .
3d1'2 scknlinn; ~h~rilnh kitn tindjnu hubun~nn dnn pell/Sor t i nn llIcr~c

nni pc1'kntnnn2 TechnaloBy,Scioncc dnn ~ngine~ring. TQhnologi di 

nr~G~p scbneni pengunsnnn sys t cmnt i s dnri a~nusin t erlli~dnp mntc

1'i .:1.1 daD "tp"al'!· '1,. J~ :! ":"-'~'" in. . Tchnol :J{Sl dir:mJ.n 1 a~jn]· !:": "·'c ·: ' ~_ :i

dnpnt mCI!lpc1'gun.~lcnn trulGnn untuk mcmcgnng bcndn2 j nng , ~npnt di 

pc1'6UJlnlenn untuk mcmpe1'tnhnnknn di1' i ntnu mcnGf\lnhlmn hcwan ket i lm

. c'nnf"J' bo1'bur u, s cdjnk mnnusin llIulni membun t pnkrdnn un t uk
1 tl so ,Lo · 0

melindun6 i bndnn jn. Denc,nn acndjntn jnn~ dibuntn j n dcn~nn tn-
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ngnn in dn).n·t; mompor-tnhnnknn t crbndap bnhrvjn ,

Tehnologi 'dnn tnngnn memulni proses pcrndnbnn. Dengnn ~Lterinl,

nlnt, dnn tehnik dnri tehnololSi mnnusin dnpnt mengndnknn pertjo

bnnn2 dan penelitinn. Pcngotnhunn drip rrt bor-kombnng dcngnn pcsrrt ,

Berkcmbnnc;njn Engineering- di JlJIlerikn Scriknt ditempntknn pridn

nchir nbnd jnng lnmpnu dnn pormul~~n dnri nbnd seknrnng. Engi

neering me rupnlmn bnginn dnr-L industri, mompor-ervtuknn Science

c1nn technolol)Y·
Wnktu ini mnnusin dengnn Science dnn technology berusnhn lebih

dnpnt mcngunsni .Illnt er i nl , tcnngn 'dan nl nlll untulc kcperrtd.ngrmnjr»,

Tchnologi Illcnjedinknn untuk Science dcngnn nlnt2, ~~terinl, dQ~

mesin2 untuk pcnelii i nn2• Scionce mcnggwlli~lmn tchnologi s ebngni

bntu lontjntnn urrtuk p crkcmbnngnn sclnndjutnjn.

Pcrndn1nn bnrnt dnlnrn nbnd ke 20 ini dikntnknn berlnndnsnn teID10

logi, bcrlnwnrh~n dengnn pcrndnbnn ngrnris dnri znmnn scbelumnjn,

dnn jnng m~sih di~npntlmn pndn kebnnjnfu~n perndnbnn tilllur, j nJ~

bcl.Ulll mengelllbwiglmn tehonologinjn bel)itu tin(Sgi.
Pengertinn me~em\1 technology, Science dnn Engineering mCillnr~

lcn.dn!J&2 snlnh pemnlwinn delllilcinn puln pengertinn mcng enni ornng2

jnng mendjnlnnknnnj n s epe r t i enl)ineer, scientist dnn technienn.

Science Illcliputi pont jnhnrinn fnktn ~cnecnni dunan physik k.itn ,

formulnsi dnri hypothcsn2 jnng Illemungki nlcnn pcrnmnlnn dnri

pcris t hll'1.2 physik dnlnm eondisi2 tcrtcntu. Dilmtnknn :
Seience is difinccl ns systomntized Immiledgo derived from

study, experimentntion nnd test. 9)
. 'n~ dnlnm nrti jnng llli~s dn~~t diberi definisi sobngni

EZ16l.neerl. b e

, t'cn.1 nppliention of scionoe nnd seintific method to in
tho prnc J.. •

, ( Ene. Int). 2) Dofinisi ini tjotjok dengnn pOl~ccmbnngnn mo
dustry

. E .neori!1f" j nng dntn~njn acaudnh scd.oncc , Dj ilm tehnolo-
ne;onnJ.. n~1 j. .,

. "lntnknn mull'l l. wnktu mnnusJ.n mulnl. mempor (SUl1nknn nlnt
BY dJ.mulcn c, J. C. . • • . • .

. mnlcl'l pe llGcrtl.nn mcng cnna tohnologJ. dnlnm nrca Jnng
eli tnrlgnnnJ n, ' .. ,

1
mus dnri Webster dJ.nrtl.knn s ebngnJ.

luns dnlnm Cnil . . ,
' ., or s tudy of tho prnct i.cru. or J.nelustrl.al nrte .

1. the BcJ.e..cc

2. npplied s cience .
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!';en c;e an i Encsineerin,z dnl. run \'iebs t e r d ituli s lm n : 1:he pJrn n ing ,

d is i [Sni nc;, c onstruct i on or ma nag e. cent of mnch iner y , r onds, b r i dges ,

bu i l d incs s , f or-s t f f'Lcrrt i.on e, wnten rny s ot c: Science, profe s sion

or work of nn engine er. lJen.:;nn demikinn makn EnGineering t.ci -mneuk

drrLnm tehno1 oGi , t C~Gilpi pcngertinn tehnoloc;i belum tcntu eruna

do ncsnn penGertinn Enc;ineering .

Menc;enn i EnGi neer i ng 'ndn b ebcrnpn d ef i n is i 2 , d i nnt nr nn jn sehubUllGnn

denGrtn gn j n2 dnn mnt erin12 nlnm s bb :

EnGineering i s the s c i ence of c ontrol ling nnd utilizin{; t h e

f01T CO rind mnterinl s of nnt u r-o for the benofit of man the

nrt of orgnniz i ng nnd di rec t inG humnn nctivities in connec

tion t h erewi th . 2)

Dr. Knrl.T. Compt on dnl nm member i pend j el n s nn mengenni perb eelnnn

nntrvra Science dan Engi neer ing mongrrt nknn : \'i e miGht s ny thnt :

Science seoles t o U11d,exs tnnel nntur e . En(l:i mee r :ine seeks t o contr ol- - ----- -
nnture. 2)
I-Ien[Senn i or nrl,'s2 dnl<Un b ic1nng t ehnoloGi ndn porb odnnn nncnrri eng i -

neer dnn technicinn.

Soorn n<3 technisinn mombnntu s cornng Engineer da.Lnm pc koi-d j a nnn j n ,

Dnpnt elilmtnknn bnh\m peker d j nnnn j n c1nl<Un bidnll(5 tert en tu s er upn

tnpi dnlnm tingkntnn jn ng b orlninnn. Hubungnn scrupn s epe r t i c1n

Inm bidnncs kedoktornn nntnrn dokt er dnn djul~rnwnt. ~nlnm bic1nng

EnGineering k i mi n dikntnknn: t h e pr n c t icnl m~n m~y lcnow VTh~t nnd

how, but the Good ch emi cnl engineer Goes on on e step further nnc1

knows 'Thnt, how, .nnel :"ipx..:. 1 4)
Bd.dring EnginoerinG mnlri,n l nmn mnk in bnn jnk dongnn berkembnngnj n

t elmoloGi jnng pesnt dan l ebih me nu c1 j u kcarnh spesilisnsi.

Dinntnrn tjnbnnG2 Engineering itu dewnsn ini terc1npnt puln Engi

n c or-Lng dibidnng Po.;tnninn jnit u 1,t'Sr i cul turn1 Engince r int'S .

Monurut A.S .A.E. UUnerienn Socie t y of J'Br icultrurrtL EJ1ISineers )

mnlcn jnng d imn lnm c1 k"Y1 (1.e;-....;nn !\{';.r i cul turnl Ery;inecri M .i n i t.u:

Pcn{){)unnnn drn-L snLnh srr t u ntnu s cmu: tjnbnnG EnGi n e erinG c1nlnm

bntns 2 j nng elnpn t dip er gunnlenn dnl<UnLlli~ s i12 pert nni nn , dnn

torlllnsu1e c1 j\1u"rt cons er v nsi dnr i wildl ife . 1 2 ) Nes lei pun Asri cultur nl

En,gi noer i ng i t u tjn.b nng Eng i n e e r ing j nng bordiri s enc1iri tnpi

Ltjnrn2 me nBu s nhnlmn pertnn in n, lechidupnn dLdncrnh pr r-t nnann ,

ponco1nhnn
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mcnghc ndak; pcn1jet11.hunIl dnr-L tjnbnn,s2 Engi neer i ng 1nin: mi saln j n

s i pi 1 , hyclrnulic, mcehnnicn1 , 1istrik clan b11.ngunnn. Domiki nn

puln hUbungnn clengnn pCIl6etnhunn bio:_ogi snngnt ernt.

Dcfinisi jnng 1cbill 1uns clihubungknn clengnn definisi jnng luns

dnrL Engineering inlnh aobngrif, bcrilmt: l~grieulturnl EngineeriIl6

in1nh penGgunnnn dnri Science dnn scientific method dnl run i l1

dustri pe1'tnninn.
Dnl nm hnL ini kembnJ-i lei tn padn pongcr-tinn mcngcnrd, pcrtnntnn

dnn industri.
Dimulm tclnh lei t11. Bcbutknn bnhva pcrt nndnn i nlnh pcngct nhunn

dan tjnrn dn1run produlesi drrr i, tnnnman dan hevnn j<U'l{! bergunn

untule mnnus i n , ter~,sl~c dnlnm bntns2 tertcntu tjnrn2 me njeelin

knn untule lceperltV.'1.n mnnusan dnn tjnrn2 pomnsnrnnnjn 12) Mienl n j n

dnlnm pertnninn ternnsule puln, produlcsi dnri te1'nnk, pemerru~'\n

suau, kchutnnnn, pennnrunnn pohon bu11.h2nn, mengusrumknn sn j ur 2-

nn , produlcsi pndi2m, produked, sernt, pongoLnhnn lcnsnr (rough

processing) •
Untule tidnlc mcnimbulknn k cerunhnn fnhrun jnn/j dimnksucl dcngan per-

tnninn c1intns inlM pcn,ger t i nn pertnni....n c1nlrun nrti jnIl6 Luas ,

Interpretnsi jnng luna dnri industri menB<U'l{!t;np i ndustri -sr-bn

"11.i sistcm dnri enterprises untulc pen,gembnngnn, produlesi dnn
L>

penggunnnn clnri"mntcrinl goods nnd servieos by which p"oplc linin

control over their physicn1 cnvironment". 9) Lmo ne;npn

8dr2 sok11.linn, mungkin clinntnrn Selr2 ndn jnIl6 bcrtnnjnListilnl12

jnnt; snjn pnltni dnlrun urrurinz Lnf, kobnnjnknn dnlrun bnha sn ns ing.

Djikn dimulcn tclM di kcmulcnknn bngnimnnn dnlnm bnhnsn nsing

scndiri pcrknt~~'\l12 s eper t i : en,gi ncer i nc , engineer, sciencc,

scientist, technicinn, binsn diprucni, tnpi diknlnngnn jnr~

ltV.'\s snl nh pengcrtinnnj11., mnlcn i stiL'\h tehnik clnl11.m b~~,sn

Indoncsin pndn ~mktu ini nknn mcnambnh lcesulcnrnn.
Dnj.nm leon,ggrcsnjn di l'1ednn P.I.I. (Pcrsntunn Insinjur I nclonesin )

mO li1porGunnl~'\n istilnh t ohn ak sebngni pCIl6crtinn untuk engineering .

Dibidnn/j pcrtnninn adn pcnIScrtinn2 tehnilt pertnninn, rvt nu t.ohnf lc

bcrtj ot j ole tnnnm jnng pCIl60rtinnnjn snrm sclcnli buknn cngi nccrinc...
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Kenjntnnn2 i ni ocmperswcnr DC~1introdwcsi pcn~ertinn bnr u di

Endonosd.n t entnng Agricul turru Zngin,eerinG.

DrtLnm Symposium nn.tionnl J:!Ielmnis~si Pertnninn ko I ditnhtUl 1967

sehubUl1;';nn dengnn As ricultur nl Engi ne er i ng dit ent wcnn s ebngni

ber ikut :
Dd.dn.Lnm mc mbnha s nrti ~felmnisnsi Pcr tnn Lnn mnim urrt uk nTti

"n{{ri culturn1 engineer; l~" , daI nm usahn mentjnr i i s t i 1nh jnng t e

pnt, s emcntnrn diprucni i sti1n.h Mekn.ni sns i Per t n.nin.n dengQ~ defi 

nisi scbngni berikut :
I1mu jn.ng Dempe1ndj nri pongunsnan dan pemnnfnntnn bnhnn dan

t enngn nlnm untuk mengembnngkn.n dnj n Imrjn mn.nus i n dnlnm

bidnng pert nnin.n demi untwe kes edjnhternnn umnt ~~1usin .

rlioknni s ns i pertnninn di Frilcu.l,tns Telmologi Per t n.ni nn U.G.H. dan
\

eli Fnt eDlotn 1.:£:.B. mompun jni pongor-t irin jnn,g s nmn jnit u "ilGri eul-
• • 11turn1 Eng~neer~ng •

HinXn kini," i sti l n.h jnll(S t epnt " itu be1um dLdnprrt kan ,

Dongnn ' pengertinn s opert i t er s ebut dimwen mongenni n.griculture

dnn Engineering mnka Agr i culturn1 Engineeri ng in1[ih Engineering

dnlnm per t nninn .
Sdr2 seknl i nn , npn i s i ( scope) dnri Agr icultur nl Engineer ing L~i?

Knl nu EnGineer ing dn1n.m f nse2 perlllulnnn jn.ng dihenn1 hnnjn menge

nn.i Eng i neering mi 1itcr , j nne t imbul krir onn kohcndnk urrtuk mom

portn.hnmenn hidup dnlnrn kend~~n. pernng, mnkn tj nbnng2 En~ineering

dibidnng2 Inin t imbul seper t i : Dipi1 , Mes i n , Lis trik, Pertnmhnn~nn,

Kimi n , Ar~itektur dl l . 12)
Dnn nchirnjn t crdnpnt pu',,- A,q:r.i r'll ltur nl Enginocr ine: . Dcngan mak.in

mnc1 j un j n t ehnologi didunin mnkn dinegnrn2 j nne mndj u dn1nm 1\.gri cu1

turnl En,gi neer ing sendir~ ndn tjnbnng2 En~incering lnin.

DnJ.nm tulisnnnjn 011.1"1 \4 . Hn.LL di.dri'Lnm mnd j rvl.Lnh Agr i eult ur nl EW3i

n eering Dec . 1969 kitn bntjn b idQ~g2 ' chusus dnlnm pertnninn jnng

rnornbut uhknn cn3ineering s epert i : Food Engineering, Food Prec es s

Eng ineer ing, Food p1nnt En~ineering , Oerenl &lliineering; Dni ry

£I18inocring, Rur nl Electric Engineering , Procoss Engineering,

Nor t i cult ur n1 Engineering , Livestock Engineering, For restry

BIlBinncring, Irrigntion Engineering , DrniTh~gc Engineering, Or ~p

. En~inecrin ~ Fnrms t end Engineer ing , Dniry Housing
Process~ng·v .~ ,
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Encri nccr ing, Trnetor Eneinooring, Fnrm ~t~ehin.ry Enginccrine.

Dnlnm n ognrn kitn dcngnn hnsil pcrtnninn kitn jnn~ bornnokn rn

gnm pndn wnktunjn Agr i eult ur nl hneinoorine nknn mongombnng ko

tjnb~ jnng lobih bnnjnlc lngi.

hnsil porumusnn mongolli~i runng lingkup (scopo ) dnri Moknnisnsi

Po r t nni nn (Agrieulturnl Engineering) pnda simposium .i.fntiolli~

Nolmni s ns i Portnninn lee I borbunji sbb :

Runng linglrup Mcknni s ns i Pcrtnninn me1iputi :

1. Bidnng mcsin2 Budi dnjn Pertnninn jnng menc1nnh pcrsonlnn2

penggunnnn tenngn dnn nlnt2 untwc budidnjn partnninn.

2. 1:lidnng tohnik tnnnl1 dnn nil' jnne mcnc.lnnh porsonlnn2 dn1nm

hubungnn d engnn kondann t ohnik tnnnh dan tntn nil'.

3. Bidnng Bnngunnn Por t nni nn j~ mcnolnnh pcrsonlnn2 gcdune2 ,

b~~~n dnn pcrlen@cnpnn portnninn.

4. Bidnng ElcktrifDcnsi Portnninn, jnng mcnol~~h pcrsonlnn2 pcmn

tninn / ponggun,.'l.."'I.ll listrik urrtuk portnninn.

5. Bidnng mesin2 pcngolnhnn hnsil portnninn, jnng mcnc.l.aa..h per

Bonlnn2 pcnggtUll1.nn mos in2 jnng elipnlmi dnlnm"usnhn monjinplmn

hnsil por-tnmnn urrtulc disimpnn rrtnu lnnesung diporgunnknn.

6. Bidnng mosin2 Pengolnhnn Pnngan , jnng monolnnh personlnn2

pcnGBUll~"'I.l1 n1nt sertn sjnrnt2 jnng dipcrlwmn bngi suntu

pengolnhnn pnngnn.

Sdr2 s cknlinn , mnrilnh ldtn tincljnu tontnne komndjunn dnri tehno

logi dihubunelenn d ongan portnninn.

Mcskip~~ pcngcmbnngnn dnri tohnologi demikinn pcsntnjn sehinggn

pong[SUlln.."'I.l12njn dnlnm pcrtnninn discbut eljugn sobngni "revolution

of oneinooring in ngricul turo", perlu eli tjntnt bnhwn di Amorilm

Sorilmt scneliri djilm dibnndingknn dongnn industri Iron, penggu

nann dnri pongombnngnn tohncUol)i bolum Inmn.

Usnhn2 mt'tnusin untulc memp oz-gunnknn tcnngn elm'i lum' bndnnnjri

Bandiri tclnh elimulni bcribu2 tnhun scbclum mnseha , jnng tidnk

tortjntnt dnlnm s odjnrnh. Tonn~ nngin, nil', tOlli~n fos s iol dnlnm

bnhnn bnknr- dipnlminjn untuk dnpnt mongunsni mntorinl. dan t cnC\.,<Tfl

nlrun schiJl6gn bcrgunn bn~i mnnuean ,
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Punt j nk dn r i so~nln usnhn pemnkninn tllnne;n l unr itu clit j npni

k ot ilm d ongnn tonn.gn i t u manusan snmpm, 'clnpnt mllnt j npni dan mcn

dnrrrt k cbul.an k omudi.nn daprrt kcmbnLL In~i Ice bumi.,

Non~npn mnnusi r; i t u cl crni k i nn Lnmbrrtn j n mcmpci -gunakan t cnn.gn me

lmnis dnri pcndnpnt2 t chnoloei n j n elnl nm usahnz poleolmj n , mong or-.

d j a knn t rinah , memungut hns i 12 pertnninn , menj i mpnn hrrs LLn jrt dan

mcrubnh dnlnm b ontw~ jnr~ l cbih bn i k untuk c ons ums i or nng ?

Apnknh jnng mcmpcrlnmbnt p omakn f.an dn r-L peng embnn.gnn2 .t ehnolc /Si

d i b idnng pertnninn ?
Bnr~nGlcnli sehnb ut~~jn t erlctnk dnlnm s i fnt clnr i p ortnninn-

njn i tu sen eli r i .

Hnmp i.r- s omun polw reljnnn dnpn t elieljnlnnJm~ "dongnn tnn,~nn". Ncn.ger 

el j nl~nn t nnnh , monnnnm , momungut hnsil, scmua ini dapn t elikereljn-

knn d cngnn t nn,gnn pnlm i nlnt2 jnng pnl ing sodornann . 4)

f4'lnu a i n mcn,gc r el j nkrul s opc1'ti i t u bo1'ibu2 tnhun s cbclum Th'lsch i

drin pncln wnktu i n i mns Lh elilco1'djnlcnn elibnn j nk t cmpnt di bumi.
. ,

r.1eskipun mi l i lm j n l un s urrt uk p onnnbnha n t cnngn d i.tnmbnh In.gi

elcngnn o1'nn.s lni n.
Sol nnel j u t nj n umwnnj n t o1'elnpnt t j ukup ,t onn.gn o1'nng ( scp crti kcndn-

nnn j n el i Djnwn) .

Tnp i mnnusin mcrobutQ~[nn elj ugn pcnnmbnlli'ln dnr 1 t cnn.gnnj n untuk

pcl[crd j nnn2 b crnt t crtcn tu . Untw~ itu mnnusin pcnenrnlu{nn pnncl~g

nn pndn o to t h cwnn2 j nnc, clnpn t d i.d j annlcknn , s cpcrti snpi , .k or-bn u ,

on t n clnn gncl j nh .
Pcmnkn i nn tonn.s n hounn elnl nm pr oclw{s i pcrt~ninn mo1'upnknn suntu

hnl jnng l!lonj cbnbkml. s ukrvrn j n mombnndi.ng kan tjnr n b crproeluksi

d i pnbril{ clcllCnn pr oelul-:si clilnpnngnn.

Ilownn :lIDumn j n ticlnl~ mol ulu d i.pcrgunnknn urrtuk tonncnnjn , mcl nin":

kan elnpn t puln elipor,gunnlcn!l kulitnj n , clnci ngnj n , daprrt monghnsi l 

knn susu Bol nnd jut njn dnpn t monglwnsUlups i trmnman jnng tidnk cln

pnt cl i pcreunnlmn Bclni n urrtuk mnlm nnn tcrnnk, seh i nMn dongnn elc

mi lcinn drip rvt l cbi h mcmnnfnn t lm n on crs i mntnhnri untuk d.Ld j ndLknn

clnj n (power) dan hnsil jnng elnpnt bor [,-,wln urrt uk mnnus i n ,

Bor p ongnr uh pul. a t crhnd np pongcmbml[;nn drrr i, t onnen molmnis i nlnh

f n c t n bnhlln pcmnlm ill.l: dnr-L t cnnGn or M g n t nu hmlM balch dikntnlmn

, '
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tidnl~ morno r-Luknn pongotnhunn j nng brir-u jnn5 pcrlu clipelncljnri.

Kc pr ieel nn dnn k opnndrd.nnnj n driprrt d i.krrbaknn s udnh turun t.cmur un ,

P.cnChnmbnt lnin dnri Hinclus t r i nl revolotiDn" ditnhnh2 p~rtnl1inn

ili r;e b:lbbm kar-cnc , kondi s i2 cko non<s' :. h ' -- ---• p ys~s d:lr i pckerdj:l:ln .

di bidnns ~ertuni un .

Pcke r d j nnn pertnn1~ mengnmbil tempnt .j nnB snngnt 1~~8, s ~hinggn

tidnk dapn t dilcumpt1.l1cnn d i.bnwnh ntnp dnri suntu pnb r-Lk ,

Bnnjnk pekcrdjnnn por'~nninn i t u tlusirnl\n"

Sj nr nt 2 bokcrdjn dnri mc~in2 jnne dipcrrrun~cnn di1npnngnn bnn j nk

aoknLd ,

Mes i n2 ini hnrus mobil, mesin2 hnrus bekerdjn dengnn kctelitinn

j:'U'J.g till(5gi wnlctu bokor d j n dintnu bahnn er gnnis jnngmudnh diru

snk ntnu dintn8 tnnnh jnng mudnh r usnk struktuurnjn.

1:1,,'\1 2 seperti tersebut clintns perlu dipertimbnnglmn dj ilm kitn

mnu men~introdwesi ~cnngn mcknnis dibidnnc pcr t nni nn .. .
Sementnrn itu dinognrn2 jnne ~"'dju meknnisnsi portnninn seknrnnc

sudnh lIIonclelcnti kce ompurnnnn jnng till(5gi dan tclnh dimulni keting

kn t nn nutomntisnsi dibidnnG pcrtnninn.

Dn j n (po~fOr) jnnc; dipcrgunnknn dibidnng pO,rtnninn s okru-nng ,

disnmping dnjn mnnus in, t erdnpnt dnj n hewnn, dnjn trnctor, dnjn

motor stntioner, dnjn listri k, dnjn nngin dnn dnjn nil'.

Dnln!!l bwrnn j n "Surv ey nnd pr-ob.l.cms in agr i culturnl Engine er i ng ,

H . B . 1'lnllccr monjebut t cntnn{; pembnt n s nn2 dnn lceuntungnn 2 dm-i

pcmnlminn dnjn (P?Hcr ) dibidnnc pcrtnninn sbb.:

dn jn t or bn t ns jnitu r nt n2

0 ,8 d k , per unit .( 8 )

1. Dn.jn h gwnn :

n . pomgnt ns nn2 .

(1) Dnjnnjn dnjn 1inenr.
(2) Tidnk dnpnt dipereunruenn untwc pQkordj~~ t or us me

nerus~ Mcmer 1ulcnn wnlct u untule istirnhnt.

(3) Kct jcpntnn tcrbntns dnri 2 snmpni 2t mil/dj nm.

(4) Kurnng monrruntU1\3knn dj ilm dipnlcni padn suhu jnng

t in&gi. l1cmbut uWcnn bnnjnlc vTru~tu untulc istirnhnt - .

(5) Ti dnlc tj otj ok untw~ di pnltn i dnl!\I!l unit2 j nn l1 b eerrr ,

Mnxirnum 8 - 10 kudn ,

(6) T!dnll tjo '~ j vk untuk l'l r.kerc1jn~ e.ti~no'f'. .,

(7) Nc~ghondnld p<)ngnwn s nn dnn tenngn lec r d j n urrtulc p cmo-

lihnrnnnnjn .

Effici~ncydnri '~it
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b . Kountungnn2 .

(1) Mcmpunjni dnjn"reserve besnr .

( 2) '>lompcrgunrllmn ha s il portnni nn unt ulc cn or si.

(3) Dnjn tnr ik besnr moskipun ditnnnh jnng l omb ok .

( 4 ) lJihns i l knn dLLnpnngnn dan membnrrtu k esuburnn t nnr1.h .

(5) Sclnlu sedin urrtuk pekerdjnnn2 pcnrn-Lkan ,

(6) Meruprucnn unit2 jnng rclntif fl exible snmpni 8- 10

kudn ,

2 . Trructor :
~

a , "Pombnt nsn.'12 :

(1) Ronksd, kesluruhnnnjn mek nnd.s , , "l;'\1"ll S mempunj ni

nlnt2 ponrrnt ur jnng tepnt.

( 2) Prructis tidruc ndn knpnsitns untulc ove rlond .

(3) Dn j n t nr ik kur nng bnik dnlnm kendnnn bnsnh.

(4) &~rus dibunt dnlnm ulcurnn2 tcrtontu wltulc pe-

kcr g j nnn2 t er tent u .

(5) Mcnghcndruci pongl~~rnn2 chusus untulc mondj nlnnknn

Beperti bnDnn bnknr dnn minj Nc lintjir.

b. Keunt unrrnn2 •
(1 ) Dnpnt di por gwmlmn urrtuk mntjnm2 pergernknn

linenr mnupun porputnrnn dengnn kctjcpntnn jnng

mnt jnm2 puln.

(2) Dnpnt belccrdj n t Ol ' U S menorus kctjunli wnkt u s orvt.c e .

(3) Ttdnlc begi t u to1'pongnruh oloh suhu j nng t inggi.

( 4) Sobnginn dn1'i poke1'djnnn dnpnt didjnlnrucnn set j nrn

otomnt is. ,

(5) Mudna mcmpcrgunnknn dnlnm unit2 jnng bosnr.

(6) Tidnk !!lcmbut uhlmn bahnn bnlmr dj ilm tidnlc di 1)C1'-

3. Motor bnknr Btnt;p.~~

n , pombnt ns nn 2 :

Pclcel'djnnn hnrus di bmm le e sumbor"dnjn .

Tidnlc terdnpnt enpnBitns untulc over l ond .

nnruS discsuniknn donGfin bobnn untuk dnpnt

dj n s ot j nr n ekonomie.

b. Kauntungnn2 : " .
d " ter us moncrus t nnpn ~stlrnhnt.(1 ) Dnpnt baker In .
d 1 mntJ"nm2 ulmrnn urrtuk mntjn.m2

(2) Di dnpntkl\l1 n nm " .
kcbut .thnn nkNl dnJn. . ; t2 mobil Boport i

. I!Uflnlmn aebn" fU un...
(3) Dnpnt d~per" h'1 p~rtnninn (nnrvester).

pndn pemunGut ns~
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(4) flnpnt clipi nclnhknn dn1'i pck ercl J' nnn t IInin . sn u co pekorrt jnnn j nIlG

4. Tenngn l istrDc:, - - '"

n . Pembntnsnn2 :

(1) Diperlulc,m .lmwnt 2 unt ulc cU s t r i busi.

( 2) Pndn dasnrrr jn hnnjn dnprrt c1 i per gunnknn urrtuk

mendjnl,~llcnn mesin2 stntioner:

b. Kcunt ungnn2 :

(1) ~~jnnj" fl exiblo.

(2) Borsih dnn mudnh dipo r gunruenn.

( 3) Dnp nt dipe rcunnlmn urrtuk pongnturnn sotjnrn

otomntis.

(4) Bisn di dnpnt knn kemungkinnn untulc overland.

(5) Dnpnt dipergunnknn untulc panaa , dnj n (power),

pencr~~nn dnn elect ron i cs.

5. Dnjn (\lysin:
. .

n. p()l;Ilbntnsnn2 :

(1) Be1'gnntung dn1'i lcetj epntnn nngin jnng dnp rrb bcr ub n.h

rubnh.
(2) l?cnnmpunBnn onorsi porlu BunnJ'~ d~ t k ' ~,_... "1'n ~ "n por gunn-

lenn dilmln tidruc ndn nngin.

b . Keuntungnn2 :
(1) Vngkos mond j nlnnlcnn r endnh.

(2) Pond jngnnn tidnk dipc1'lulcnn.

(3) Dnpnt diporeunnknn untule tempnt2 tcr pentj i l .

6. Dnjn nir:.
n. l?ombntnsnn2:

(1 ) Dilcchcndnlci nlir nn nil' jnne tjuJcu~.

(2) Diporlulcnn "kotingginn nil''' (hand of Wtl.t or)

(3) Sumtcr enors i unt uk dn j n s t n t ioncr .

b. Kountungnn2:

(1) DoraL"l.
( 2) 01'l6kos mcndj n.lnnlcnn r-cndnh .

Sdr2 Scknlinn, scbetuln jn gn jn2 pendor ong (mot i vnt ing forco)

lwnrnh mnlcnnisnsi pertnninn dnn pcnjompurnnnn moknnisnsi p or-tan Lan

dinc6nr n2 j nng mndju hinggn molmnisosi pertnninn dnpnt bcrlcomhnr-lS

dcmikinn djnuhnjn. ,
Dinc~nrnZ jnng t clnh !l1<, d j u umumnjn lcnronn pOl'kembnngnn di1.ri in-

dustri2 DlOnnrilt bnnjnk t OIl<~n lIl<~nusin dnri dnernl1 pertnninn.

Di &I1cr i lcn Scriltnt perMS dunin portnmn dnn kodun menj ounblerm leo
n " .fT dnn !cennilcnn upnh , Untulc dnpnt tctnp moriju-

!turnnm'Ul t onnBfl. or,-"O, '
. l,) ' 1 " n pndn s llo t jnn[i sllJllt\ pormwt nnn aknn

snhnlcM pcrtt'U1~M, e,,r en . . "
, ' co h 2 pcrtMiM di dj nlnnlcnn setJnrn mclcflJus.

hnsil pc rtnnl.nn nnilt , usn n
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Por-kombnngan da.lnm pcngotrihunn bio10;3is dibidm';3 pertnninn snn,<mt
u

mcmbnrrt u po.rkombangnn moknn f.ensi., Ahli2 sol eks i mondnp rrtknn V'nrie-

tns 2 jnng tj otj ok urrtuk pcmungut nn a ot jnrn moknn.i.s ,

Djndi umumnj n berkombnn[jnjn molm ni s ns i knr-onn kondann jnng

memnks n : jnitu kekUl"nngnn ton~Gn ~~nusin dibidnng pertQ~inn.

Solrnrnn;3 npa nda Idrnnjn ;3n j n p endorong (motivntiIl;3 f orce) b:1.[ji

n qgnrn2 jn~5 s oa nng berkembnng kenrnh meknni snsi pcrtnninn.

Negnr n2 ini umumnjn u snhn portnn~~n kotji1, dnn umumnjn terdn~~t

banjnk buruh pcrtn:1inn jnng mur ah ,

Pndn umumnjn [jn jn p onc1or0llu7I1jn jn1nh kcin;3innn urrtuk tidnlc bckcr

djn physik ter1n1u bernt . Melmn i s ns i d i s i n i nknn mel~urnngi b cr n t

njn pckcrdjnnn (human drudgery) dan dongan elemikinn aknn meniIl;3

kntknn tnrnf hidup pctnni.

BngnimnTh~ k~~d~~ di Indoncsin?

Bctullmh disini t crdnpnt bnnjn.lc buruh pcrtnninn'j~ murnh? Kn1.nu

kitn me1ihnt di Djnwn me~~g bctul, dnn djumlnh nknn se1nlu ber

tnmbnh, suntu kendfk~ jnIl;3 mcmbnhn j rikn n kru-onn neln t nnnh2 jnng
, '

mcstinjn dihutnnlwn c1itnnnmi dcngnn tnTh~mf.l,n2 jnn;3 tidn1c elnlJn.t

mcnnhnn or os i .
Kcbnnjnknn tcnngn polwrdjn elomilcinn oosarnjn sn.mpni2 ditjnrilmn

pc!rcrdjnnn2 jnng c1rinnmnJcnn"lnbour intcnsif", sosuntu jW..g a orupa

krm lccbn1ilrnn c1nri mcJmnisnsi, . jnnG c1inntnrnnjn bcr-usnha mongu

rnngi p clm'rclj aan ornng , dnn meninggilcnn bnsi1 kcrd jn pOl' oranG·

Bnh,m scbetulnjn Icitn t1i Indonceda kckurnngan ton~gn (n~'1.lcnh i tu

tOTh~,'!n rnn nu s i n , heurIn, ntnu tenngn melcnnis) dibidnn ,g- portnninn
~

tCl~bul;:ti d,.ngnn nnsifl; ndnnjn t nnnh s c1 un s ' ± 53 c1jutn hn. (Prof. To-

" . ' j i b . c1nl nm Scmi nnr on' ,ins t itut i on building 1970), jnIl;3 mnsih ml.l.l16

,if : kin dirubnh djnc1i nrcnl pcrtnninn. 8)

'c ' Djndi menurut s n j n lcendfk'1.n "mcmnlcsn" ini sudnh ndn ·~'1. dn kitn , di

tnmbrul lnei bnhwn t ingknt hidup rntn2 dnri bnnGsn Indoncsin r ondnlJ .

Sdr2 scknlinn npn lcirnnjn jnng c1.n~'1.t elitjnpni elenenn melmnisns i

pcrtnninn.
l'icngonn i wi t crpnlcsn 11:1tn Go,:c;nr nhlm n pnndnngnn lei tn ke nOGnrn2

jnns to1nh mndj u .
• C ,t4 n", "'i p,:cstnsi ICCl'djn mnnus I n dcne nn

Mcknn isnS i pcrtnn~rul mcmp I · ·v U
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elnn

bnalc

el i ncgnr n2 jnng m~clju pndn snnt ini tcrtn

jnng ' mcnghcndnki ponoknrinn pndn p cnglolnnn
\.

d
' n cr lron1'nh pongloln.nn jnll,3 l obihmen or;o L> - <

, I nkbu l uana untulc pcrcntjnnnnn
bnn Jn c W'H c>

nnm moc1nl jnng bes nr,

(mnnng orron t ) .

Mcknn i s n s i pcrtnninn

knrcnn t erelnpnt lcb ih
I

men{>"Urnn Gi b oko r d j n ma nuei.n ..rrt uk srrbunn produksd ,

Dn1nm penelit i nn mong cnnL 1'1'.' dukaL pndi, eli Dj opang tnhun 1948

ol eh Roy Rnyncr cliclnpntknn, bnhwn untulc 'mcmproelwcsi pncli sollli~ s

1 aer-o elibuXuh!,nn 900 d jnm ornrig ( man hr ). Wnktu i tu p eke i'eljn

nn d. Lk or-djnknn dongnn tnngnn dnn nlnt2 a cdc.rhnnn , lJongrm -hnsil
. I

jmlG dupa t leitn bN lc1:L"lglmn d cngnn mcknnisnsi pcrtnninn jnng t ing-

g i eli Cn1 i for n i n hnnj n elibutuhknn 7~' djam ornng tinp neronjn.

ilongnn tielnk mengnbniknn out put tinp HA, .pon olcnnnn 1cbih padn

out pu t per ornng pndn moknnf.snaf per tnninn jnng tinggi.

Efficioncy produkei, j ang ti116gi mcmpcrkctjil djumlnh o1'n116 jnng

dibutuhlmn urrtuk srrbunn pr- oduksL,

Boknrring di 1l.morilm Sorilmt 1 ' pot nn i dnpa t mon@1nsillmn tjwmp

untwc 43 ornng I nin. 3)
Porkombnngnn melmnisnsi portnninn clisini' dimulni dongnn ndnnjn

pcrnng Snudnrn.
Ac1nnjn p ornn,g s[\Udnrn jnng bm.'nkibnt lonjnpnjn por-budoan , momnl~

sn 1 cbih bMjnlC elip!'rgunnlcnnnjn lcuda sobngni tcnngn untwc pertn

mi nn eli Jl.mor i]m Sorilmt. J.lnt2 dan mcsin2 jnng tj ot j ok urrtuk
/

elitnrik tonngn hownn mulni 'd ipn~~i , donSnn damikinn memporkot ji1

k cbutuhnn tcnngn ~nnus in . Sepcrem~~t'dnri h~sil pc~tnninn tcrp~c-

sn dil~rgUTh~knn untwc mnlmnnn h cwnn jnng mcngh nsilknn dnjn (power).

Kcmndjunn n;tionnl ~llcrikn dise~nln bidn~g nknn diperln.mbnt dji-

kn dibielnng pcrtnninn tidnk mcmpcrolch t cnngn elnl~m bentwc bnru,

sua tu tcnn,gn jnn,i tidnl;: dibntnsi pcmbntnsnn2 biologis.

Dongan jJemnlcninn dnjn (power) ncknnda padn mcsin2, trnJ.ctor2 dan

clclctromotor dnn perlccmbnn,gnn dnri mcs i n2 d ongnn tcn(lgn itu,

t
' r._ I '; 1m mcmns wci znmnn pcningkntnn pi-odukaa jnng torus

per nninn AWe ... , <

b er t nmbnh .

Dnl nm unit2 pertnninn

Pc nol i t i nn . ' t .
, . d 'ugn mcmun crldnlcnn porhit ungnn WnK u Jnng

Moknnisns~ pertnn~nn J< L>

•
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t cp.'\t untulc snnt2 j ,n :g kr i t i s drtLnm usnhn po rtnndri n , Pckereljmm2

j rmg sukar- rrtnu t id"lc mungk Ln d Lkcrd jnknn dcngnn tnngnn cl :1.p.'"I t

elicljnlnnl::nn don gnn molmnis nsi pertnnirm. Sol nnd j ut n jn k cndisi

wnktu bokoreljn drip rrb dipcrbnilci.

l.l rmj nle p eleel"djnnn2 I n pnngrm hrrrus dLdjn.Lnnknn dril.am ,rnkt u jrm.:;

singknt ur~ulc memperoleh Th'"lsil jnng opt i mum.

Dcng nn unit2 molennisnsi jn ng lecp.'\sitnsnjn tinggi, jnng djilm

pcrlu dnpn t bokcrdjn solnmn 24 dj nm soh nr i t orus moncrus eln1nm

pcriodc2 leritis i lli, p ck cr-d j nnn dnp a'b d i.d j riln nknn drtlrim wa lrtu

j nng s nnl.f<\t singlcnt.

Sdr2 soknlinn k orrrah nrvnn pcrtnninn lei t n nkrm borkcmbnng? r~oln s

bnhwn p cmililcrm t nn " h potnn:l. j n ng leot j i l bukrm mor-upnkan

lecndnnn jnng s chnt urrcuk p or-kcmbnngan pc r tnmnn mnupun p obnn.l

eondLr i , Adn t untulc mcrnb nc:i lmris nn or nng tun bngi usnhn tnni

djugn nlmn morugilcnn knr onn t nnnh mnki.n Inmn nkrin mnkin mongotj il

snmpni nchi1'njn tor tjnpni Slli'\ t u bntns hinggn pctnni dnri Th'\si1

p1'odulcsinj n tidnk driprrt mcmonuhi k obu tu hnn pokck untulc dir injn

scndi1'i elnn leolunrgffi~ jn.

Brrtns ini inorupnk:m I nmpu mornh bngi usnha Z npn sndjn jrmg schu

bunenn d onbmn pcmnleninn tnnnh untulc pc r t nninn .

Dibidnng lechutnnnn mcnjusut n j n hutnn len1'cnn pcmrucninn t nn nh2

lin1', timbulnjn orosi trmnh, nil' jnng tielnle dnpnt elikcndnli lu'"l n

dcn[J\n nleibnt n elnnj n b nnd j i r dimusin hueljnn. Dibidnn,g pcrleeb uIk'"ln

d j ugn mcn imbullenn p eI' s on1 nn2 jnng s or i cus .

Djnlnn2 I'njn mnupun d jn1'"1n !corotn npi Lckns r'uank kn ronr, tnn[i:,~ul-

njn ditjnngleuli dnn ditn Th'"lmi .
Usnhn tnni dincg cri Hcl~~eln mcnurut bulcunjn V. Loy dibngi dnl nm:

1. u snhn tnni b eanI' dcngnn luna t nnnh 60 hn leontns.

2. u enhn trmi mcncnenh elcngnn Lun a t.nn nh 25 hn snmpni 60 hn ,

3. usnhn t nni leot j il cl on5nn l un a t nnnh 25 hn leobnwnh .

4. u snhn kc b un bunh drin uarthn anjuI'2nn .

Usnhn2 pc rtnni nn eli ll.lTIeI'ilm ScrillTl t mcrur;nlmn usnhn2 t nni j nnB"

t nh I~~ dn US M n pcrtrm i nn rnleJ"nt di Indoncsin mcnurut
1:'emi l ihnn rul. -"

sonsUs por t runn
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44,6 % dcngrin tnl~nh l cbih kctjil dn1'i 0,5 hn

26,5 %J ctl(Snn t nnnh 0, 5 - 0, 99 h n

2,3 % d ong nn -~nnnh 5,0 dan lcbih.

Dji1m d Lbnndi.ngknn d ongnn uanhn tnni dinccre1'i Bcl.nndn dintns

mnkn topnt1nh djikn kcbnn j nknn dn1'i u sahn tnni lcitn bcrmn suk

u snhn tnni " (Su1'cm " (kctjil 6e1(n1i ).

""nu1mh kitn tctnp mC!Dpc r t n.'1 nnlm n usnhn2 t nn i jnng kctjil s cpc r t i

terelnpnt k obnn j akan dd.pu.Lnu Dj nwn , ddrnann hn s.LL per-tnn Ian hnmpi r2

tic1nlc montjukupi kcbutuhnn hidup pokok lco1un1'gn pctnni leitn ,

8c1r2 8clm1inn, Pcraudnz kitn se1mrnng, wnlnupun nsnlnj n dru-L desn,

srrjn 1ci1'n knInu tidnk t e r pnks n knr-cnn k endnnn , tic1nk te1'tn1'ik mc

ngusnhnlrnn pe1'tnninn dongnn t cr,nc;n j nng mcndn dru-lrrin pndn oto t mn

nUBin mclulu.

Kcinginnn untulc mn c1 j u da .lrun p emnknLan t Clln,zn ini, hrrrus dnpnt

lcitn sn1urknn.

8 cknrnng kitn sec1nng r nmni 2 den~n modc1'ni ~nsi dosn, u SNln

jnng pntut kitn hnrgni.Moclo1'nisnsi elnlnm pemnlminn tenngn bo1'nrti

lcitn mcngh cmnt tcnngn otot mnnusin, bolco.rd jn s eef fi sien mungldn

tnpi dnc,nt menghnsilknn sebnnj nk2n j n . Hn 1 tersebut dintns aknn

tcrbcntur dcngnn kcn jntnnn mi1ik tnnnh jnng snngnt ket ji1.

Krrr-cnn i tu tidnk dnpnt knh lcitn mcndirilcnn dcsn2 jnng moder n eli tnnnh2

pcrtnn~'\n bnr u mian1njn dncrnh2 trnnsmig1'nsi?

Dji1m kitn mcngusnhn1m n pcrtlll1inn d i.dncrnh trnnsmigrnsi d ongan

sy stem pcrtnn~'\n rn1cjnt eli Dj mm, pndn surrtu snnt lcitn ackn Lf, 1nl.\i

a knn mcnc1 j wnpn i pc 'Grmi2 misld n , nknn tctnp 70% dn1'i djumlnh

ponduc1ulc jnng mcnggnntunglm n hidupnjn drn-L soletor p cr-tnn i nn ,

Mns j n r nknt jnng modern tidnk mcnghendnlei sebnginn bean1' dn1'i

p endudulrnj ' l bcl<crc1j a cUse1d or per'cnninn.

ll cCnr n me mbut uhlcnn nne1w tnn ber scndjntn untulc mempe r-tnhanknn kc

dnulntnn nognrn , n cgnrri rnembut uhlcnn pamone; p1'ndjn dan plPgi1.1vni

untulc mel nnt j nr lmn c1j nlnnnjn pcmor i n t nhnn , n C{\t\rn membut uhlmn

untuk meningk[t'~knn tin[ikntnn 1rctj c1'dnsnn bnllc s n •

kcnmnnnn dnn lcetcn t 1'mYn n s eb t\(;n i dnsnr dnri p. mbnn(S111lnn
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dLbutiuhknn nnglm tn,n k opoli s i n n .

Di ):e r l ulm n pedngnr!&2 uncuk mo.Lnnt jrrrkan djnlnn2n jn bnrn,lg ko

leons umcn, dan c1l1r i pz-oduson lee p ombeli. Di per l ulmn us nh..T.lnn2

dan buruh jnr'6 dnpa t mempr odulcsi k cbutuhnn2 I nin dnr i k obutuhnn

pokok ma nusan , Polit i s i 2 j n ng djuc1 j ur dnn tidnk momcnt ing lcnn

di r i sondiri porlu d,llnm Slli~ tu nognrn .

Djumlnh tenn.gn2 t e r s ebu t di n t ns lcirnnj n t idnlc t j ulcup dn.Lnm mnsjn

rnlwt j nng mod er n d jikn hanjn lei t n nmb LLknn dar-L 30 r; dnr i d j um

I nh pendudulcnjn. Snn~nt me:mr i le tent nne hnl ini diknt nknn ol eh

Julqs B.Billnrd dnla m tulisnnnjn " Th e revolutioa in Amori en .i'(?;r i 

culturo " ( Nnt ionnl geogr nf i c i ebr . 1 970 ) 3)

" Becnuse only one pe r s on in 43 i s n e eded t o produce f ood ,

ot h er s cnn b e come d oct ors , t enhor s , - shoomnkm-s , jnnit or s

_ even Se cr ctnr i os of Agr i cul t ur e wi t hout ngr i culturnl nd

vnnc es thn t f r e e pe opl e f r om tho dr udg er y of l imit ed

production on t h e I nnd, · t h ere would be little I nbor nvniln

ble to mrll thc f nc t ori os , stores, museum, nnd nll t~e othor

pl ncos t hnt mak e our lifo so r ewnr dine '",

Untuk p erbnndiI1(Snn dengnn k oadnan d Lnogrrrn kitn s ondi r i leit n s rup

pn i knn tnbc~ dnlnm F .~ .O 1965 Pr oduction Yenr bo ole, s ehubUI1(Snn

d iuml.ah J'nn rr. iJclccr d J'n dib i dnJ1lS p ertnninn unt ulc bcb crnpn
d cngnn J ' .'

n egnrn ~sin . 1 5 )
Dj umlnh pcndllilulc j~~ bcke r dj n dibidnng pe r tnninn dinegnrn ASh~

t ertcn tu, prijn dnn vr.illi t n .

Nc/tnrn

r

Indonceh~

1:10 8

h n1 ny s i n

Philipinn

JIlunh~thni

Victnnm Sc1nt n.ll
I

Jnpnn !

U.S . J••

31.270

29 . 700

15.715
96 . 906

192.119

66 68

.-
-- . 73 (rnt ,12 dnri

3 stntvs).

7 ') 57

69 82

48 27

19 7
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P er b eclnnn menj ol o];: -cer 1 ihnt nntnr negnrn2 j nng " d evel oped "

dan nc gnl'n 2 jn ng " d cv cf. opf.ng '",

Sel1'2 b olcnlirl.ll : Tr nnsmi g1'nsi soknrang , s obngn.i, srunh sntu t ,n r n

un tuk mc rnpo r-Lune n1'onl p crt nndnn (disnmping ponn.ndnhnn pcn dudulc},

bclum mcnghns Ll.knn L uas n1'cnl jnne; bnn j nlc eljilm leitn mcng i ngnt

mns i h bnnjnlcnj n trul~~ eli I neloncain jnng elnp nt diusnTh~lcnn scbngn i

t nr,nh p or-tnn t nn ,

Dj umLnh nrcnl t nnnh por t nruan tidnlc t ornnsuk pcrkcbunnn dan kohu

t nnnn inlnh 1 2.737. 697 Hi\ (Ccncus pcrtnninn 1963. Nugroho).

Solu1'uh n1'cn1 porlcobtm;m jnng adr, di LndonoaLa pnda tnhun 1962

inlnh 1. 59 0 . 844 H.J'. (nuB1'oho)

Tnnnh jnng mnc Lh rr.uIl{~d!~ d i.uenhnknn urrtuk tnnnh pcrtnnirul rrtau

pcr-kobunnn mcnuruf Pr of . To j i b Cln1 run scmrnnr t.n'~nng po.rgurunn

tinggi 11 Mnr ot 1 970 eli Bog or , diporkirnl\:nn 15 djutn hn t nnih

pnsnng sur ut , 18 c1 j utn hn t ri nnh hutnn jnng dapn t di.rubnh el jndi

bnnnh pOl'tnr.inll, t rinnh nlnnc;2 20 djutn hn ,

Dj uml.nh lccscl w.'Uhnnll j n mcnd j nd i, 53 el j utn hn, suntu el j uml nl1 jnl1(S

hnmpi r f.l uns soluruh t nnah p or-mrua.n dan po rkcbunrm jnng neln el i

I nd on c s i n . L4 A
53 el j utn hn b c1'nrti l un s tn ,nh 15 X l uns n cg c r i Dcln.ndn.

I n dn 35 d jutn dnri 53 elj utn sin2 mnt nhn1'i mcmb cr i knn Qnc1'sinjn,

s i n2 huel j nn elj ntuh p ndn tnnnh itu. Jnn.g 18 elj utn lin dipnnelnnl;

dn1'i sudu t pcm bor-Lan Tuhnn uor upn cncrsi mn tnhnr-L, jnng dinnt nrn 

n j n d j uen dnpn t mCP_3h nsi l knn hud jnn mns i h dn pnt mong Lkrrt cncr s i

mnt nhnr i don ga n p oh on 2njn j n ng nnnti darn t dipc rgunnkn n urr t uk

g cn o1'n s i j nng a lcnn cl.-1"~nng .

Bor b i t jnr n mcng ~nni g on cr ns i j n ng aknn dnt nng pc rLu kirnnj n

kitn t indjnu mcn j cluruh pcng (pl:i.'ln 2 Icelmjnnn2 leitn, terutnmn

dilihnt dnr i s udut p omnlcn i nn tcnnc;n• .enhwn k olm j nnn kit" p c r'Lu

.leitn gnl i mc1'urn l,nn s un t u Icoha rueon - Usnhn pcrtnninn ndnl nh

sntu2n j n us nhn j n ng dn~'l t mcngi knt cn e~si mnt nhnr i .

1 I nn ~'_" n .; r> l." borr.l:ti pcnn-nmbilnn dnr i tnbun<r.'l1 onc r s d, mnt n-pcng{':n. . , ,.. . ' ''L> "'0 '

j
i t 1"," 1' onn i t u hcndnlm J"n hns i.Lnjr. d jnngnn dilw ns umsi hn

hr.',' .L Cl n , ,,,
. ~ cknrnnn ini mcln inknn s cbngi nn dnpnt dipnkn i

b i s ol ch Gcncrns ~ - '''L>

r---M.--~-~" "O~ •

~ U M A S u. -
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urrtuk daprr t mon0 i1mt t onn0n nn t nhru-L I n0i dnLnm usnhn pOl~tnnirm,

urrt uk mo mbo r i "r Unn0 hi dup" j nne l obih l uns , unt u.k kosod jnht ornnn

j nn:; l obi h bcsnr bagL anak t j utju k i t n ,

Pcngamb i.Lnn kn ju clnri r irnbn, inipun b crnrtL p cmungutnn s impr1.~nll

onors i pornbcrinn Tuhnn t nnpn usnhn rnnnus i n .

Knr ona itu 53 c1j utn 'cnnnh mcrupa lcnin t rintnngnn bagi kitn, bangan

Indonesia , t antru10nn snmpni d~~n~ c1nn dnl nm wakt u berapn lnrrn

c1npnt ltitn rubnh cljncli tnnnh2 j nng dnpnt mornbnkt iknn diri bngi

kcmakmu rrin I nclunos i n, 'i;nntnngnn bnSi snrdjnnn dongnn i l mu pon Go

tin hunn dnn -tohnol ogi aj n, tnlltnngnn bng i pnl:n pol i t isi enmpna

d i .mnnn mer-olea dnpa t mQnSGornld~an bnngsanj n dnl.am mcnru.kknn t i ng

krrtnn hidupnjn aond Lr-L , tnni;nllGf'.n bnS i s ct i np wnr gn nc /rnrn I11c1o

ncs~~ jnng t inp hnr i m,u~nn c1nn mi num c1nn i ngin mcnt jnpni kcscd j nh

t crnnn jnn0 l ob i h t i!~gi .

DjU0n c1 j i lcn d .Lbnndi.ng l.an dongan nCE;nrn2 As in Ln .i.nn j n makn c1 j umlnh

tnnnh jnng d i.uanhnknn unt uk pc r t nn inn c1i Indoncsin da.lrun pc r s cr

jnnc paling kotjil , c1isnmpi ns Lnos jang pc nc1uc1ulcnj n hnn j n 2 c1j ~tn .. ,
Konc1ann ini dnpn b t o,c'lihnt c1nlnm tnbol di F .li , 0 . '1965 Pr' c du c t Lon

Yom'b ool{. 15)

12

7

17

37
20

35

25

16

,Di por Gunnknn un- ,Pcr s cn dnlnrn
i t ul{ pcrtnninn . ipcr t nni nn.

I nc1 0ncsin

I DjWnl,th nr cnJ t rinnh

,
--------------7------------------·--T----------------~· · ..~ _..~ -~ .._-..

. t 'I • •••••••••••• • • 1000 iliac n1"'o • • • . .. • .

. , ! 17 . 681 !
1 49.156 !

23 .680 1 .600

33 .264 5 .625

30 .000 11 . 210

51. 400 10. 604

17.081 5 ; 952

3 .596 892

36 . 966 6 .990

Lnos

Philipinn

Munnet hn i !

Victnnm ::>clntnn
I

lfinl nvs i n" ,

Tnhmn

J npnn
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member i wnktu unt wc ber rekrens i .

Sunt u nogrrrn jn ng kcbut uhan pokok urrtuk hidup drrr i, bnngs nn j n

be lum dnpn t di pc nuhi t idnk dnpn t dLkntnk nn ·mnkmur .

Bnngsn I ndoncsin dal<·~ r nnglm momonuh d, kcbutuhnn pokokn j a nknn

menillGkntknn prodwf.s i pertrul i nnn j n dOllGnn tjnrn2 inton8ifD~~si

drm extensif ilm si.

Tjnrn2 intoosifDcns i jnrJG ke sel1?'uhnnEjn dimot ori oloh Dept .por-

. tnninn pcngcrt inIDljn tel nh t crsebnr mellli~ s .

Iicng cnni cxtensifilmsi rvtnu p cr-Lunsan nrenl mnaj a r nlcrrt mcndcl1(Sm:..

nj n dnri pembwc~~n2 t~~nh unt wc kcp crllli~n trnnsmigrnsi .

Pcrlunsnn nrenl dengnn t1'nnsmigrns i dn1'i tnhun kctnhun tidnk,
menundjukknn dj wnlnh perlunsnn j nl1(S memunsknn .

Tjnt ntnn untwc tnhun 1938 snmpni 1964 ndnlnh s ebngni berikut .

Tnhun Djumlnh Djumlnll or nng
Ke1lli~rgn trnnsmigrnsi

1938 52 .208

1939
, 44(.694

1940 33 .399

1951 773 2 .864

1952 3 .850 17. 507

1953 9 .902 39 .427

1954 8 .582 30 .192

'1955 5 .487 21.389

19 56 5 . 765 24.350

1957 5.158 23 .230

1958 6 .255 26 .919

1959 11. 439 46 .096

1960 5.622 22 .075

1961
1962 5.064 19.609

1963 5 . 055 22. 120

1964 7.692 }2.l.59

( t h 1938 sid 1960 Stntist i cn1 Poclc~tb ook B.P.S.

1962 s i d 1964 - Indon es i n Pact s & Figures . Nugroho )
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Dnlnm 8"tntisticnl Pockctbook nngkn2 stnt istile t crs ebut t i c1nk

dimnaukkan c1nl :tr!l nngricul t urc tnpi dn.Lam popul,a t Lcn el j neli trud j un n

u t runn r upn2nj n u rrt uk mop.gur nngi kopndntnn pe nduduk d1dncrnh jnl1G

pndnt .

, Knl n u mnlrsudn jn l!lcngurnngi kcpadn tnn pc nduduk di Djmrn kur nng mcn

tjn~~i tuelj lli~n ber hubung de~nn bnnj rucnj n pondntnng d i Dj nwn dnn

p ers en bertnmb~jn p cndudule s eb cs nr 2,3 %. Dilihnt dnri s udut pcr

Lun ann nr-cn.l, penrunonnan Luns kril.n u tinp2 t nhunnjn dihi t ung kcl.u

nrgn jnng elipindnW{~ 5.700 kcllli~rgn, pcrlunsnn nrenl riool

11.400 hn .

Arenl ini s nnGnt k c-i;j i l , el j i lm dibnndillG~ ; nn d engnn sec1 j umlnh tn

nah 53 d j ut n H.A. jnng un s i h dnpa t d.iusnhnknn urrtuk pcrtnninn. 8 )

Dn.Lnm rnnGlm )pcmbnngunn n poi-Lu elisusun Plnnning poi-Lunsnn nr cn l

w ,tule pcrtnninn, dcn~nn tnrgct2 tertontu tinp2 tnhunnjn ~tule

c1itjnpni. xl0nt j npni tn1'gct2 elnpnt d1reDtjnnnlli~n elo~nn t1'nnsmi

g1'ns i , dn. r-L s wnsbn nrrt Lonn.L jnng c1ibori keacmprrtnn mc ndi1'ilmn

\- pe1'usnhnnn pcrtnninn, d cngnn ,i nv os t ns i ' modnl nsing elibiclnng pcru-

snhnnn per-cnn inn , I

poLn drrsrrr untuk portnninn Indones in
\

Snueln1'n2 s oknl.t nn , Ki tn tielnk boleh mon j in-ni Laknn pe mb crLnn, ,

Tuhnn bcrupn tnnnh jnllG begitu luns, tidnk bolch menj in-pj~1enn

enersi ~'1tnhnri jnl~ t i np 2 Th'11'i monjinnri bumi kitn.

Pc1'l unsnn n1'enl pcrtnninn ~idnk hnnjn bC1'n1'ti untulc kitn jnllG

h i dup snnt ini, untulc g onor nsi sckn1'nng, tnpi l obill 'bcrnrti I ng i

bngi analc tjutju Id-I;n• .iJong nn po i -Lun s rin nrenl por-tnn Lan Idtn

moncnnm l!loelnl bngi g cne1'nsi jnng nlmn dntnre.

8c11'2 solmlinn;

Kcrobnl i pndn pe r-sorn.an trnnsl!li~1'nsi, dihubul1Glenn purn elen;5nn bn

nj nknjn t enngn t01'pclnc1j n1' jn llG mongnn~~1' , elisnmpillG t1'nnsmi

g r ns i jnng t1'nc1isionil, knrnd, usullmn trnns roi,g1'nsi s e t j nrn baru ,,
j n i tu trnnsmig1'nsi drrr i, t ennc,m tcrdidik ( skilled) jnl1G menguanhn-,

knn po r t nn i nn sot jn1'n mode r n dilcngknpi (l c~nn t enn[l'n moknnd,s,
,

d Cli[0n domi l'.: i nn mcnt jipt nlmn

cl ilmlctu mondrrtnng ,

fcn t u s ndjn mcnaefu~i pe l nkanannn memerluknn pilot projok2 t1'nns 

mi g r rw i scnn t jnm ini , c1nn _clit j nl"ilmn t ompnt j nnc, t jot jok rvtnu

clibunt t j ot jolc urrtuk pengus nhnnn pe1' tnninn setjnrn raolcam.s ,
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Sdr 5elmlinn:

KndnIlG timbuJ. pil~i:c:m pn dn snjn apn por-ka tnnn extensifilm si urrtuk

poa-Lunann nronl itu -b:id.'1lc momb d.ngungknn nnsjnr.'1lmt lcbih 2 Imr enn

p QIlGgWlfinnnj n selnlu b ersnmnnn dcngnn porkntnnn intens if i lmsi

dnl. am mo nd j of.nalcnn tjnrn2 mennilc1mn produksi pcrt nninn. Pcr lm-
\

tn."\n oxtonsifilmsi s enlmn 2 mrm pun jnd' pengcrtinn sobngni Lawnn

dnri pcng ertinn intersif djndi bOl'nrti tidnlc intensif. h nr cnn itu

snjn l c bih tj ondong mcmpc rgunnlmn pe .rkn tnnn perlunsnn .'1renl.

Sdr2 sclmlinn: Pcrtnninn mod or n t Ldnk mungki.n didjnJ.nnlmn tidnlt

intensif. Modnl j n ns ditnnnmlcnn t orlnlu besnr untwc bckord jn spo

ImJ.n tif dongnn mcng gnntungltnn snd jn padn nlrun.

Sn j n kirn pOIlGusnhnnn pcr t nni nn d OIlGnn mcknn i s ns i pert nninn mom

beri hnrnpnn2 baru bngi tonngn2 muda kitn j nng iIlGin monnngnn.i

s cndiri us nhn pcr t nn i nn , tnpi " tidnk mnu/ t i dnk snnggup l n g i
,

mond j nl nnlmn po r-t nn Lan trnc1.isioni l b er upn subsistonce f nrming .

Sdr2 s okn Lann , don~[\n melm l1.i s ns i p crtnninn usnhn2 portnninn monu

dju pndn pcrt .'1 ,u nn s cbngni Slli"\t U indus t r i po r t nn i nn .

Tj cpnt ntnu l nmbrit uch i.r-njn kitn nkn n mcnd jn'lnnlcin molmnisnsi

pcrtnninn.

Knln u kebnn j nknn dnri k itn tidnk mo n j c t ud j u i mol~isnsi port~~ian

elibidnng prodwcsinj n eli Djnwn, dcn~n nlnsnn nlm n menrunbnl'\ dj um

1n11 pengnngguran, t npi so'tnpnk domi, sot a pnlc mnlmniRnsi. pertnn i :m
I

t och mnswc den(f<'\Il mulni dipe r gunnknnnj n pempn2 ni l' , h~ler, dn~

trnctor2 t nnGnn.
I

Sehubungnn d ongnn ndnn jn ornng2 jnng lcehilnngnn pekerdj~nn tor-

tent u dongnn men gint r oduk s i in()s in2 j nng · mello"Urnngi pelcordjnnn

cl"cn(0n -te nngn ol'nIlG (lnborsnving mnchinel'Y) Dewhurst mongrrtnknn

Rosistance t o t h e introduction of lnbor snving ~"\ chinery i s

undorstnndnbl c, f or it s omest imes r QsuJ.t s in per s onnl t~n

, g edy t o tho wor ker s who nrc d i s pi n c ed . Over tho lon~ rilll ,

however, i t i s unl y through technolo6i cnl disempl oyment

thnt moterinl proGros s i s pos s i bl o . 9 )

Sd r2 s olmlinn :

Untu1{ mc neh indnri II po r uonru, t ragedy II itu mnkn pe r t nn i nn moder n
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Immi u su.Llcan d i dn ernh2 brrru , Dj ugn di t empnt 2 i t u t idnlc nknn

t i mbul pers onlnn sepe r t i t r ndi s i desn j nntS ;ud~h b~rdj nln~ b~~i
tu Lamn , pcrabrrt nsnnz dLa obnbknn ol.oh mf.L f.k Luns tMM jrulg k et j i l.

Di Dj nwn sondir i molcnnisns i per~~ninn dnlnm prodlucsi h~sil p er 

t nninn b orlcombnngnj n disosuniknn dcngnn ~itunsi dnn lcond i si jhhg

ndn disini.

Heng enni pcn:;etmpnn clnr i lec trn d junn2 tclmologi dn1rlril p cngoLahnn

( pro c ess i ng ) dnri hns il2 pertnninn untuk mcmpertinMi kwn1itns

hru-us di·snngnni setj nrn s erious, knlnu k i,tn tidnk mnu kch:l1nngn·h

pnsnrnn untulc hn8 i 12 por t nmnn j nnes lei t n export.

Sdr. s elml i nn

Pnctn nchir ui-rdnn s n j n i ngin mcn,71d j ulmn bcb crnpn Imtn l)ndn pa rn

mnhnsiswri Snjrtl

Pnl.' n. nrihn s imm .s clm l i nn

Sdr ndnlnh ,mr gn negnr n. I ndonesin, b ebcrnpn rrrtus or nng dnr i

bnngsn I nd onesin jnn~ ber d j wnlnh 120 djutn ornng. Slli'1tu bnngsn

jnng terdiri dnri ornng2 ~ j nng titlglmtnn pengctnhunn dnn tchn01 0gi

n j n berbedn. · Sun t u bangs r, j n ng di,.~ tnr nnj n mas fh terdnpnt or nr>.g2

j nng mnsih h :Ldup dbnmnn brrtu , Kewndjibnn lcitn eomua untuk mc

ninglmtlrnn pcnddrl iknn dan tnrnf hidup bnngsn lcitn 8endiri.

Urrt uk men t j npni monangkrrtknn pcnc1iclilmn dan tm'nf hidup bnngen

lcitn , dibidnng sdr , jnitu Asriculturn1 Engineering terdnp nt k cscm

p.'1 tnn2 jnng boloh dilmtnknn tidnlc t er bnt ns . h.nrcnn i t u s n jn

hrrrap ngnr 8dr2 mempcrgunnlmn koacmpntnn sclnmn sdr2 bclndjnr

ini sebn i lc2nj n . Tingknt an pengetnhunn dnn p en(jcrtinn tehno-

1 0gi dibidnng p cr t rul inn pndn tinp kc s cmpnt nn jnng ndn p.'1dn sdr.

Dongnn demikinn sdr nl~'1n mempc r t i nGGi potcnsi sdr dnlnm mcnillG

lcntknn tnrnf hidup bnllGsn.

Kru ~u diznmnn perdj onngnn kcmcrdck~'1n bnngsn ndn pionir2 ke mer 

doknan sn j n hn rnplmn dnr i sdr 2 d i znmnn pemb nngunnn ini d j ndi

pionir2 pembnngunnn p ertnni..'111 modern jnng mcm pu nj ni dns nr

PCngotnhunn tehnoloGi j nng kunt .

Sell' Sclcn1i.nn:

pcr!wnnnl~M snjn scbngn i penut up mcnsut j nplmn tcr imll. kns i.h s n jn

. 8cbcs nr2n jn pa dn 8 cnn t Ullivc r sitns llndjn h I>'Indn j nnc; tclnllJMe ~ t

I I
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mongus uj.ltn n s n j n s obne;ni gur u"-b os nr elnl nm iimu nl nt 2 dan

mosin2 por tnr. i nn .

Kopneln Pomor i nt nh Ropubl i k I nd one sin jnne tol nh mOlll~nngknt

sn jn sobnC;n i gur~-b esnr s odjnk tnl~Gnl : 1 Djuni 1 964.

Kopndn nlmnrhwn nj nh s rv jn jnl18 dn.Lnm hidupnj n solnlu me lD.bc

r i b iJ?b in.~nn dan potund j uk dnLam monghndripz, pcrsonInn2 k c

h i.dupnn ,

Kopadn ibu sn j n j nng e o.lru.u mcmpo r i ngn t lmn snj n, ngnr s ct ri

l u inc;n t pa dn Tuht in elnl nm suka dnn dukn ,

Del i nu- b el i nulnh jru. g tcl nh mcnnmbrul kekunt nn ~nthin s cl~~

sn jn elnl nm penelieliknn .

Kopndri b ekns2 Gur u s n jn elnr i BolcoInh 'fnmnn hnnruc2 hinggn

Por'gur'unn Tin,r.;gi jf1..'1. ,g dongnn t j nr nn jn s cnc1 iri ll tolnh mend i 

dLk , memb imb ing ' sn j o. h i J'6,3n dnpa t mont j npn d, k odud uknn s ekn

rnng i ni.

Kep nc1n Pr of . I r .tlnr j ono Dnnocsnstr o c1nn Prof.Ir.S o cn~rj o,

b elm s gur u- b csnr 2 s njn j nl1c; t elnh mcmpel opor i ndnnjn mntn.

pclndjnrnn i\.l n t 2 dan I'!csin2 Por-tnnLnn eli "'nlrul t n s Por t nni nn .

\. Kcpndn pcc1 j onnG2 k cmorc1clmnn , n tns porelj onnc;nnnjn jnng tnn

pn .pnmrLh , Tnnpn k omcr doknnn kirnnjn tielnk aknn adn kesem-

pn t nn bng i sn j n urrt uk b cI neljnr el i PcrGUlU nn Tineai Pcrt nninn.

;·c':J r> il.n i s t cr i snjn, j nna s cInlumcndnnipinci sn jn s ed jnk t n

hun-tnhu~ t crnchir d i PcrgUlunn Ti!18gi sob~ni mnhns i swn .

l,chi r n j n ' s ornogn Tuhnn man bcri b imbingnn dnn kokuntnn padn

s n j n elnl nm tugns2 s n j n dnl nm d j nbntnn , aohil1Ggn tidruc mcn g e

tj cv!nlm n d j cr ih pa jnh dan kopor t jnjnnn jnng tcInh dilimpnh

knn pndn sn j n ,

Snudnl~2 scknl inn :

Terimn Ims i h ntns pc r ha t Lan dan ke snbnr nn Sdr.2.

-----------
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