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LETTER OF TRANSMITTAL

24 February 1969

Dear Sir,

We have the honour to present to you the report of the United Nations
ECAFE, AIDC-UNIDO Fact-Finding Team on Industries Manufacturing Agricultural
Machinery.

This report is composed of two parts - part | presenting the recommen-
dations and ‘he summary and part Il comprising the general findings. The
annex consists of selected individual country statistics for each of the
countries visited.

The Team visited thirteen countries of this region including Japan
from 3 November 1968 to 18 January 1969 for purposes of observation. While
in these countries, the Team collected the necessary information and also
met the parties concerned - private and government - to ascertain their
interest in the establishment and enhancement of manufacturing plants for
agricultural machinery. The Team was greatly assisted by the counterparts
designated by their respective Governments, who prepared in advance country
reports and programmes of activities.

The Team wishes to express its deep appreciation to the officials of
the Governments concerned and especially to the counte-parts, to the officials

of UNDP and other United Nations specialized agencies, and to the various

/representatives

The Executive Secretary
Economic Conmission for Asia and the Far East
Bangkok, Thailand







representatives of manufacturing firms. The Team is also grateful to

the ECAFE secretariat for its assistance.

Yours truly,

Team Leader

Swamy Rao A.A. Kel saku Kobpyashi
Mamber-Secretary Member
it Al

Hector L., Fajardo William E. Knapp

ECAFE Representative UITD0 Adviser







I TroDUGTLIOL

As directed durin: the third sconaen of the asion Industricl Develops

ment Council, o Fuet- Finaine to oo Industrics Monufoetuing aericultur 1

Machine:r + wes conctitutod Lo ovioit antorestod countrr o o the RO rogaon

with the followirys tores 0 1 [ 1onee:

1.

2.

The
governmente
and UNILO,

(1)

To gathov intorm tion nd coroult qriv boond poverunont
authior tio o 1o ooror toooweest oo ke depthoof Cooa anterost
in ercetirgy/ xpoacling moral ctovry plente tor cprieulturs:]

machinery;

If_the Uern founa 1t guetificd, to ona o ftorwods - detiuled
- o 3

survey ndooiong o ootoup tho toame of o potorence on prebibilc
projects tht el beocorerdored tor oot sl nt protb rably

by moane ot the poclins b country rmoooure o,

Fact-fiadico oo conclotet or thre o ovportn cortrituted by the
of Irdio, I .1y o Jdoen cnet o represont tiveac el trom BOARR

The petbors o0 th 0 o wore s followa:

br. nobort Viteu Uoa Leader)

Chdel birerio o

Produvet w0 ol Sxperiento b bept.

SOri:ca Ui sioh

FFOa (Flat 1onads)

(Expert contriiated by the Government of Italy)

Mr. Dwaay e aan, (Lember=Seeret: ry)
Markcting koo goer '
Interse tion ! ve.etor Coo of Indic Ltd.
Bormbay 67 (WL India

(k"}}t“r}l‘f contribut . by the Grovernment of Indla)

Mir. Keis ha not oyoohi (Member)

Deputy Chief

Genernl tlon & Control Dopt.

Iscki iyrricultur.l ivfyr. Co,

Japan

(Expert councributed by the Government of Jupan)
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(1v) Mr. Hector L. «cjuidn  (Lasi epresentative)
Associate seororic altairs Cfficer
Division ol lndustry & Natwal hesources
Ul sCarle, e K
Tha fadd

(v) wmr. Woonan b, hnepp (v ﬂ-(‘.prﬁsﬂxt&bi\l’ﬁ)
advie
Ui, Jiennn
Austria
The Lean vi-ited trirteen countries ci the region including Japan
from 3 Novemt+r 1~ to 1< January 1909, tor purposes cf ebservation. The
develcping countrics visited were China { ‘aiwan ), the nepubiic of herea,
the Philipmnes, (000hesla, vlhgaprre, salaysia, Leyicn, ihailand, 1ran,
Pakistan (lact and we t), ludia g Sepac.  ohile 1o theee eountries, the
feam colloetow “be nece s ary tnloveetion amd oo et the parties concerned -
private and tevertwent - btooascotaln thelr antorest an the ctabliishment
and enhances nt ol canud acturang jlent  for agrieultural nachinery.  The
feam found 1 d-ep antersct ap tar reochanization g U s countries where
the govermgents &+ Jiving (riority b owrriciliw gl where o1 frrts were
beity rewardod wath ancsenod agricadtaras redact oon. sueh cnercased
productlon w . it Lol Lo seltesutiioioney withls the near tuture.  Uwang
te the introauctisn: of improved varictie. ol Seed, multicrerping, irrigation,
fertilizers, pesticides, and geners oy Loagaoved oo technl jues, those coun-
tries had made s signilaicand staot b e s o faTomachunery and o nunber

o ther woere active i, v Lopiny thear facclitae to panut wotwrs farr nachlnery

Due anterest oot nal Co=oper Lion s reseerch and tanuf octure
of furm nashinery sas showh, AJtrooch te torme of poefcorence of tne Team
emphasized the ti-ld ot canutfactes f fan rachkinery, it was 11t that
additional studivs stoeula be urdertabken on U roaspeects o famm mechani aa-
tion, namely ficia appliestisn, reo arvch and oxtension, The Team therefeore

included recommendat.ins relating U such aspecta,

/ReCOMMBNDATIONS
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FALT I

HECOM 4 JnTLUNS

As on outcone of itr finuings durin: the visits to the twelve
developing bCuFE countrics, the Fict-Finding Team presentod tho following

recommendations:

1., the sending of pro-investiment survey missione to investigate
the feasibility of nanufctuiring the tollowing types of famm

machinery in 'he counirice pentiened:

(a) Four-wheol ridivy, tractors - Ceyléh, India, Iran,

Molayola, 1 xictian, the vhalippines  nd Thailand.,

(b) Power tili s (Lo trocters) - Ceylorn, Indin, Indonesia

Maloy oo o Prkiotng, the vhilippines, Linga,ore and Thailand.

s

L

(c) oradl Clypiznes - (oo Lo cradieed teanc)

(1) 1~ t posorive-1od enpgines = a nlont at
LN Capore Lo suppl 2 ke rogioncl reculrements

(i) 3=5 ho g sotine=fd oy ines - lndonsoie
(1i1) 3-15 Ly deoo b= d vagrites = Colon, Indonesin,
Belooodl o, the hallypio, ine ore and Thailand

2. The orgmnizition o' 'cchrict tuiy tons ¢ he fol lowing purposcs:

(a) nddunis pedgy olaciuis ~ oo 1 Lroduce such cculprent in
intor oo caco-rroary ¢oantrle .

(b) Improved vower padi throshers - oo 1nvestignte the

existin, tyo= o of poveor peddy threchors in counerices
such «. v loi, dhine (Mdww), Indic, Jopan, the
Philippares oo Thail o g to reconmend «n appropriate

dvsign soltea to the necds of the reglon,

/(c)




(¢) Prwer wheab wureshiis - To invesiigate existing

models >f threshers in countrics such as India, Iran,
Nepal and Pakistan, ana to recommend an appropriate

design suited for the region.

(d) Bulleck-drawn implements wnd nand tools - To investigate

their develomment i: the countrics of the repion and to
recommend neasurcs Lor the menufacture and wider use of

suitable implenents and hana torls.
3, The provisisn of tochnical acsistance on the followiny areas:

. (a) Pu:ps — Assistance to be rendered to the pump manufac-
turers in tix intorosted countries of the region sc
4s to inprove tnoir production techniques particularly

in loundry practic:s.

~(b) Paddy provelicr pumps - ine Governments of the hilippines

and Thailind t¢ ¢ onsider providing export assistance to
the interestd counuvrics of the repgion in the design and

. . manufacture ~1° paddy propeller punps.

(¢) OSprayere aud duters - o assist interested countries in

the region in the solection wnd standariization of appro-
priate types of sprayers and dusters intended for manu-

facture.

(d) Power—operated and simple power threshers - To co-ordinate

the natiinal smill-scale inductries ol incerested countries
ol the repion in the menutactwe znd spread of such mach-

inery.

[t

(e) Hand tools and builock-drawn implements - To render assis—

tance to the Govermuent cf Woepal in evolving an improved
nethod Uor the construction »i huand tools and bulloek-
drawn impleronts taking into consider tion the possibilities
for the Governionts of Ceylon ard Inaia to previde the
experts.

/(f)
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SUPPo. Lliny ividloua Low o dulnary Cpecialicst to visit

interestod countries of the region and advice the partics
concerned regarding the adopbion ot botber tochnigues

far pre~ducine costinges or aericuww arsl pucp 5es,

i

techrdcal Lraald  Drograrmcs — oo device troinlng pro-

grovqes toe limprove thoe skillec oi nochisdcs and servieco
personiicl oengiyed in the repair ans pointonanee of farm

machinery.

4. Miscellaneous:

(a)

(b)

(c)

(d)

The cornivening of 2 sceminar to discuss preblems on paddy
tillage and the desirability ~f produecing riding paddy
tractrrs specially desirned to suit the conditions in

Asian countrics.

The srganization of an asiwn fair to denonstrate farmm
machinery tor puddv; the firce to stert pref rably in
1971 ~r 197/, the {fair shoult o participst.d in by
leading manufectvrers - farn =cadpent 0 e te create
an intercst in form mechonizovicn of rice in asla and
tr pronote the et~ Sy vvment ol pachinery best

sulted to o neede of the rosicn,

The oSrgamizecfon of @ om eoting of reprosoentotives from
interested countries t~r pur osen of fnveostigating,
L

develeping ana promotan: Shf ws o-of o dvgprov o design

of thrcsher in India, Tran, Wopil oo Pekicton,

The creation of & regional orguiiz-ti-n - i development

agency for farm mechanization in asin,

/h. SUMMaRY OF FINDINCGC




A. SUrdianY OF FINDINGS

Four~-whecel riding truactors

1. The level of consumption of trzctors in Ceylen, vIndia, Iran, Malaysia,
Pakistan, the rhilippines and Thailand appearcd to justify their manufacture
in thosc countrivus. In 1968 the total number of tricters in the countries
visited was arcunc 176,300, The total sales Jcr vie sAme yuar Were around
33,000, ~f which tracters within the range ~f 3545 hp were highest. It was
expectea that in 197U, the annual sales as compared Lo 1968 would increase

by 70 per cent and in 1975 by <50 per cent. 1In 190¢ the number ~f tractors
manufactw cd was <<,000 ~i which about 1<,0U0 were munufactured in India under
a progressive schome fAr substitutinge imported tractors with lecally-made oncs.
Another 6,700 ~w.re assenbled but with limited local parts in India, Iran,
Pakistan, and Thailand. Th: rost were assembled in Ceylon, the thilippines
and Thailand from parts which were almos totally lnported in the fornm of CKD
componcnts. mwinufactuwsing michinery was boeinys imsLai‘l ;1 .0 product 30,000

tractors by 1¥70 +nd 74,500 by 1975, ¢

—=

ommbor of acserbleu units estimated
for 1970 war arcund 15,000,

2. It wss ustinsted that the ~utput of tracter manufacturing plants wnich
would be installed and/~r cxpanded in the near future woula not be able to cope
with the projected consumption reauirements by 1975. A regioncl production
deficiency th refore weuld justify the cconomic manufacture of trectors of var-
ious sizus. Fer troctors within the 35-5C hp range, ‘the collective demand was
expectea to be around 32,000 »f which India and Pakistan wculd both abserb about
80 per cent. The manufacturing capacitics of both countrics for 1970 in the
given rang: of tricter sizes were expected to boe approximately adequate, Fer
tractors within the 55-65 hp range, the collective dumand was cxpected to be
around 15,)J0* 1 whicn 13,600 represented the combined demand in India, Iran,
the bhilippines, nnd Thalland. In Iran, there wie a plan to install a tractor
manufacturing plant with an annual installed capacity ~f abecut 4,000 units.

/3.




AIDC(5)/1
i
, Page 7

3. It was pro wsed to scna a survey mission to study the feasibility

of manufacturing tractors in Geylon, Indi-, Iron, Pakistan, the Philippines
and Thailand. The propoced mission wouldl study In deteil the level of
tractor manul:cturc in She countrics mentioned, the availszbility of ancillory
and supporting irdustiies and the possibilities of establishing or expanding

plants for tractor menufacture with 4 view to regional co-operation,

Power tillers (hand tractors)

Le Power tillers were found to have alreudy been introduced in nearly
all the rice-producing countrics vioited. However, they were not able to
replace the work of anir.]l and farni labour in the agriculturally oriented
countries because only @ short reried of time had elansed since their intro-
duction and the najority of the fammers were ctill unibie to afford them,
Still, there was = growln: acceptance of the dependability of power tillers
in certain regions of the countrics visited where crop production: were high
and multi-cropping wis practised. 1n quite a few cases, Lthe owners of power
tillers by engaging in contrect cultivetion of other agricultur 1 lands,
earned additional incomes larger even than the net procecds from the outputs

of their fam holdings.

5. In 1968, the trtal popaluiion of mwer tillers in the twelve countrics
visited was reported to he around 70,000, The total consumption was around
21,500, The annusl demsnd wes expected to increase to 38,000 by 1970 and to
around 100,000 by 1975. Out of an installed cowbined :nnusl capicity of
20,600, about 14,000 power tillers were manufactured with verious amounts of

local parts in Ceylon, China (Taiwnn), Indiz, Iran, and the Republic of Korea.

In most of those countries, a substintial proportion of the component s were
made locally, cxcept the engines and trinsmissions or their mein parts which
were still imported, principally fror Japen.,  Plene were underway in the
countries visited to increase by 1970 the combined annual installed capacity
to about 34,000,

/6.
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6. It was expected that the aggregate cnnual demana for power tillers

in the countrics visited would increase by about 65 per cent in 1970, as
compared to 196&. The numbor of manutucturing plants a-ailable by that time
would be adeguate or producing approximately YU per cont ~f tho aggregate
demand. because ~t the iner-using demand for pswer tillers however, 1l was
necessary to expind the maaufucturing plants available. Furthermere, it
appearcd that therc would be o bigger mavket in the future snruld a less
expensive, morc rugged and simplor power tillor be develeped and mass—produced
for the needs of developing wCAFE countrics where agricultural cenditions

especially in rice producing arcas were nearly identical.

7. It was provoscd to sond o pre-investmont surve; mission Lo countries
such as Ceylor, Indin, indonvsia, Molaysie, Pikistan, the thilippines and
Thailand to study th. fuasibility of menufocturing power tillovs and attach=
ments with a high averce of locnl cemponen' s nd to promnte regicnal co—operatiol
particularly in the specizlization of manufacturing vital power tiller compo-

nents.

Small riding paddy tractor

8. In many rice—prrducing countries, the need was expressed for a small
compact and cconomiczl riding paddy tractor with a suitable matching wetland
tillage system, preferably with a4 rotary tillcr,kin the 20 hp range. The
production of such a tructor, if it could be ~ffered at a lower price than
that ones normally available, woudd greatly increase the demand for such
tractors cspecially for wetland cultiviation, With the intercsts expressed
by the parties in the ricu-growing countrics for such a type ~f tracter, it
would be necessary to investigate the possibilities of manufacturing such a

paddy tractor.

9. A study team composed ef leading experts from industry and represen-—
tatives from UNLIDU and KIDC/LCAFE was suggested for wvisiting interestoed LCAFE

countries. [he team would study the exiiting pattern ot wetland cultivation

/takinge into
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taking into account the use ol both animal and mechanicil power and the

design and performancey capabilities of existing models of small tractors nd

also of power tillers. ‘he toam would o oc gith v all technieal infornation
necessary to establish the decign paraeter for o shiall riuing paady tractor,

A study of the miarkel would daioc hove Lo beo undertaken to deterndne the demand
for and price ot tLhe paddy tractor af'ter considering the 5COLe ot regional

Co-operation avaieable in prodaction and markeling,

Quall engines or agric.liural usec

10, bisnuf el plats Lo produce small ehgines wore found in China

(Taiwan}, Indua, Irdenosing Ire, Pakis oon sng Lhe b public of herea, The

production of siaii engines of viclous typee (including the vnpines for tractors

and peower tiilers) in the bwelve BCaps count i o Visited was about 277,000
in 1968, of whict Inuix produced about 90 per oeent. onell CIities 1or apprl-
cultural purprses, belng conposed of various size and makes, neceded to be
categorized, however, according to th. purpose ol thelr specialiecd manufacture,
as follews:

(a) l-« hip, masuline-fed ndcro--ngines - for knapsack sprayers

and dusters. lu Iniia where such cngines were manufactured,

the production 11, 1968 wan oround LB,000 frm & plent having an

installed capucity »f round 36,000, The demand for 1970 of

such c<ipines 1, the twoelve BCabt deviloping countricr visited |
Was eobodmnbod toobe JU,000 et 1 owould like Ly tnercase twe-fold |
by 1975. It was ther.! pre Necessary to explore the passibllitics

of setting p a4 ma: = broducing manutactiring plant to supply at

& competitive prico, all the pequiremnts of the countris s within

the far—eastorn sub-region.  at the s time, India should find

ways of utilizing morv of ite inct-lled unus.d manufacturing

capacity.

/(b)
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(b)

(¢)

W)

3-5 hp, gasolitie-feu cngine — 10y light asiiculturel appli=

caticns. The aggregate production in 1968 was around 24,000.
The incrensin,s denand for | Y70 was estimated to be about
80,000 anyt tfor 1975 sbout 160,000, dJhose o timates took into
conside ration thoe compotition fren dicre b empinee for similar
a, ricultur-1 wpplic tiono. o overcons Gunnd, it seened
necessiry to o« xplore thn porsibilitico ol sutling up o new
plunt in the Far sast, pr foprably i ludonesiag whetre the
purcha. « procr o g Lo @ o compurabively low tndowhere the
future dor oo Der ool i s LE Lo A anereasing

rapidl /.

3-15 hp, dic ool gl s = 1 power bialo. s and vlatlonary

apricultur:! g ac tivhs. In lyt, th conbined production

of sach v U oor, 1 atallocretoes fronopannty 1. China (laiwan),
India, lran, ooath cor g D tanowsn orowad 140,000, The
Aennng WG oo Goen, depldly e e b ch ar «ooimcted annual
voelume of s9,0n Dy Ly an preo Wit T cerenoing arnand for
power tillere na punps . In plerte lecstow 1 Lhins ({-iwan),
Indin, Iran, So.th ror oooand boaedstan, e pr ctive productions
would no.v 1 e oo, Lth ot proverticnate demands.
obteps would Leve to beoundertaken b countries such oo Coeylen,
Indoin cin, Mologoolt, the rthildopines wnd ihad band to manufcture

such «ngines.

1-3u hp, divee b-lvod engitivs - for mediun-dubty agricultural

applicabions. mxcopt in dndin g kil ban, the demand for

such crygilnes, mestly ot the harlzentb typen, i relatively
suall., with ULl lner-sin, ruri Clectritfiocation, the need tor
such ongine e wie decroanliyy, CXeept Tor Lrrigabicl purposes and
deep woll inctollation. Sboplrecs where lectrlerty was not

econor ieal.  fnerc were manuts cturing plents for such v pgines

/in Iran,
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in Iran, Souih K:rea, and iukistan although the quality

of production necdea to be jurther inprovea,

(e) 30=75 hp diesel cipines ~ rop vidiy troctors. 1o 1908, about
18,00V such »ngines were nentd otured in lndia. It wan cotimated
that the colieclive annusl dervad tor 1770 of the twelve Llakh

countrier violted wruld be 57,000,

11. A pre-investpont curvey niscion conpered af specialized teams was
suggesteu to ascertain Lhe denawas A1 copines in intercsted RCaFE countries,
to undertake r'eusibllity stuare: and CRPDTre the portibilaties for rogional
Co—operaticn. The spoeclalicod Lednt wetao oo i aer Uhe feas bility oI esta-
blishiing « piant 1ro Lhe e o o Uopn ubero, P boranly in Indonesia, for
producite (-5 hp gas~iine-1od ot Pt ir ol yapere preferablly to

oduce l-- hp gasr iw—=1o§ Lacr Pemdicy o and Lnodava faac plante an Ceylon,
& ; t .

’ ; . : , ( ‘ L. |
lndone:sla, b bdd s W CRlLlp i o Ol O sl Jles band Loy producing |
3=15 hp diescl-t'ca cnpie 5. Lt we o itho Progx el Lt Lk provide

¢ b
technical asiistunes *o crloe laldd s tarers g Jhia o ddwan), Indonesia,
P&klstan, South ool il Pool o o he s b i r, sueh x.,iuLdMCc, cspecially
if le=50 np wiesel sialionui, lgite . o1ty proadeced,

b

. Power-cperated punps

12. Cortrifugel pumps werc the oo widoly us of fo1 apriculture in the
twelve tCAFL countrice visited.  iropell oopedd, Pyt owihidcer were employed

to transfer watoer botween 1w head g 6, sach o between frrigation eanale

and paddy ficids, wer: used mosily in the Philiypines gana Theiland, oeepwell
water pumps wero used quite extensively in India, Lran, Nepal nd West Fakistan.

The total demand 1er 1970 of ail types o punmps tn the countries visited was

estimated to be 44U,000,  all the countrics wore nearls bl to vroduce their
respective requ.rements of conventional pumps for agriculturs purpeses.,
1 The technology requiremonts tor the manufacture ol such puLips were relatively

simple, although, however, there was a need to imwprove the ranufacturing

/techniques,




{

AIDC(5)/1
Page 12

techniques, particularly in f .nuary nractices. The aggregate production
of power—operated punps ohicn was wstlnated to be around 375,000 in 1968
needed to b rar1dly incroaoca to cope with the demand which was roughly

estirated to b osbout o, G by 1975

Plapt protectocl, oy 5L = P rayers Glid dusters

13. It t11 th ¢ ouniiies vicited, there was a growing awareness of the
need Lo proteet croowe fron peoto nd other Foums of plant diseas.s. Hand-
b;wruLvd Ly TRy PSS w0 i tirousoa substantico bly while puwer-cperated
Knapsack duu’ rs aled prigyer. W 2131l in the introduct~ry stuges. The

¢s drated drvana Lor L of hoad-cporated cprayers ind duotors was 330,000
while the prouacts oo Lor Lyoe worn aroant Jhd, o, in Lthe Cane 06 powers
OpeTatud KIVAPSACK piiye . i dustore, the aggreg . te production for 1968
WAS Around « i, A0 whoreas the  ctanalod forand Lur 100 wag 80 ,0U0, dand-
operatod knapsack oprayort beang e litive s cimple Lo menufucture at lew
costL Cuuiﬁ b wanuf ctured i oovery ccuitry.  now ver, snall 1= hp gaso-
line~fwd Corh s Dororapsack spoayers neodoess too b procured lratially as
their moanufraet o Lo beocc o cend would hove to b done cn o Targ scule.
Countiic. =ach o Lidenwesia, lran, codaysia, the Philippihas and dheiland

on account ol the iner .sing nation 1 denand: woule be justified in going
ahead with th udd sCale manulactw e 06 e woer Knapsach cprays ro, excluding
initlally the small cngio o that would have to be lnported together perhaps
with the vozzles. 1t was prope:od that o techndeal tean be sent to interested
countrivs to assist the partles concerned in the nanufacture of standardized
models (1 sproyers and dustors proven te be r liable and cconondcal in usc.
Paddy threshers

14. Auost all the paddy produced, in ail the countrivs of the region,
was threshed in the traditionel way cxcept in China (Taiwan) and the Republice
of Korea, BMechanical threshing was becoming mere lnportant because of the

exigencies nf multi~cropping, ~t incrwascs 1n crop production, and of new

/varicties of
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variciies ¢f paddy which conla not vasil, be threshea according to existing
teecuniques.  the difterent types of mecnanic o thes silers wercs (a) the prdal=
operatud simpiv thirothor, which o l, thre e o () the powe r=cpe ratea syl
uhresher, which Lhreshed Oty wilt oo prine wovervy (o) th prwer theoohier/
WENOWST wiln hand foedlng, which i ohicd, wiliieweu i cleved; ant (d) the
automatic pow r thro ner, wiieh fod, Ui shuay, winmowd, glevea ana pertfoir od
chaft ru-focui .,  ne cimple horoohorow U oo Vhot wi o popudo iy used
and the powel oo 1/Wionow ool spparaitic ot boon intreduced.

15. the devmd vl 0 Ty oy Pruei=cpoat b D Duas by chor of

the sitvi e type war wbout ¢o,000 che total producticr 1o 19682 was arcund
30,000.  Peded thre heore ecula cucilr b promcea i wilb sChFY countrice sinee
they were sinple to nanut elur. wad the ane aid o inve ot nt noecessary was
snall. The durana corlosted tor 1970 or power=cpe peted el threvhers of

the simple type war about 50, 00 and tor 175 1ho ot Lou, 000, Ir none of the
countries was there found - organizea ulort Lo preguce n o ificiont type

of pow:r paddy throsher. now v r, apprecizble catorts were bodng mads Lo
desigr ad volve dngroved o fs b wer b Lo e dn the th lippines
by the Intornstional sde. posoarch Institube ud L ‘hesdand by the angin ering
Division of the miee wopartiont. In comtii: uch ac Co,p o, Indonesia,
Nepal, Pakistan wnd Thailard, cssistance saeuld b providleu te pocis lnduserics

in the design f thro chore ad in the memulactw e off inproved thrchcors,

16. In collaboration with the naticial small-scale industiics or thoir
equivalents in intcrosteu countries, BUAFE/aLDC should co-ordinat. the intro-
duction and eventual manufuciur. of paddy Lhrechers. It wias further recoumendea
that a technical stuuy team be §orned conslsting o1 tecinical o presentatives
prefercbly from Ceylonin, Ching (Taiwan), ludia, Japan, tikivtan, the thiiippiacs,
fhailand and intereste. Orgonlsation. , o investlgs te the ool ting now designs
and moduels of power paddy threshe rs, to co-ordipnbe thedltr toosbing in uitfteront

countrivs, and to recommend a proven design for manufacture,

/Fewer wheat
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17. wita the irtroduoction of higr=ylelding varicties of wheat ard multi-
cropping patt rre, the duwnd Ur pewr whe t threshers in whuat=-producing
countri-c cuch o lnaic, lrae, and Wl olan wis oXp ctoi t pe up. the demand
for 1970 of pawer wWhe Loty fe s e Letinatod be be nocut J6, 0000 The pro=
duction in 1/t wae e 1y 11, A, Lorany raper whe L=pIruucln ] courtiius,
coLbine harve ctors mairi, ‘he o If=prop Llod cobblics w1y slde 1y area altheugh
their introductior v 2ol o countrh cuck ~s Jrar ond (West) Pokioban was only

recent. Until roeconiviy, Lo dbneds, I Capnitacant o ttenpts U sntroauc. ther

had beon fieac.  fhe cocas dool e wb wWhe ! Lhps sl bo.na b thie avudl wholt-
ProduC.ir, Countrl o hnt G g Sl bo N1l i L proevii Ltn, HOWV T

the ones introduc:a »nd fanul ctlosd S st rakleh gr g el t U the bost
suited tor Lhe rooadrorento ol the mod o Lonce, it wos propoosa UhoL tech-
nical reproscontotives frop dhdl.o. 1N, Nep o.oaud Faklstan be appeinted te
develop o sudtaoic power whe t thresher for the region. It wio also recommended
that the teennicil tean toot in Pekio an where theos caisted moacls of ir.proved

threshers.

Hand tools and builock-drown inplduents

18, The .. w26 + novd to irprove the technigue of manufacture of hand tools
and bullock-driwn irnplonents oo w.ll ue tneir design and gquality. No country
gseemed to hove giver nuch nttuntion to thelr renuf ctwe, besides the draw-
backs in the inpluients, the inv cepabilit. ~f cullecks Lo produce adequate
dr.ft pwwer had hindered production. wthor fuctors were the diversity ~f models
of toolt end ilplenents iv use within the rooion, tie cuirrent dearth f quality
panufactw e in small shops .nd above <14, the difisculty of making cvallable
quality inpluncnts U eccnotacal pricvs.  otitorun pl:nts in Coyion and Nepal
were producin, hana tocls nd bullock=dr:wn inplunents =t outputs below the
rated manufacturing cupacitivs. To increise production, the narket in these

two countrivs needed to be sxpanded to nearb, countrius and the products necded

/to be
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to bu broadined. Sinc. wrphisis wis spparertl, given to th producticn of
simple tilluye lnpionients ordy, =2ttoapts should b oade §i 00 the ecuntri.s
vigited Lo v roify the juoduclion 60 UL 4 - ther duch=noodo @ bud o CKemi
sced dridle, fortisizor dusteibitors, wew oo ra roapers, inproved rubter-
tyred buiinow ¢ rte o coont b oanclodod. Mauh Lhe f 4, View, it w s, iroposid thot
a teChniC. Lady tou be cons i ubod b undort Ko otbocolaaboriataon with bhe

national o i -co.o boden f At o conntrd Sy anVetlig tlors roghralty .

the devesopaont aa nanud ¢ u iobuilock-urows inpiononts g hand tools,
Furthoanor , Llabin/addl ra i 10 colibor.taion poocably oweth the

governuientys o oyt and fral e shicwid onaor techran .l cosiolaos Lo the

Goverigierit Of o pool Lt ovelvis o

fproduct cacis tor wepsl'e dnploment factory,

taking inte cco.nt tn Dt cooket btrons o ng oxpert L coooibilotics,

fractor end pew.yl Liii.r iivlel. nits

19. Gall-sele yovauc rs or trocter/pow 1o tillor nonuf cturors and

asscilbl. ro tiens Iver Pabile te the natenioe bosic wrpl ronte in ecord.eu
with the wri inel sy ciiications. alttourh nee ptod nd wiwolv usd in the
countrics visitod, Lhe i e te s 2upod o dow foo. 0 1ihro. u bith 5
regards thelr o.lord b oconposition wa b U chedo e L nonull of . Jasc
ploughs, mouid be rd ploughis, Litli1 , scaeding g ferti.icer distiivuter
Crop protectivn waudprenl, wd 1L partlculil, cpecl iazod Col.polienil such &8
tines, discs, vearings, sharcs, moulabeards nd b pointe heedod to bo nanue
factured with rogiorn collabor toon in rind.  he Soverment <! countrics
deficient in specialized farr iy Laents spould inporct SpPropil st awoun o for
purposes of frrm danonsiraticn i extension werk.  Thervefter tuitabla typ.s

should b sclected nd thedir locid nanufucture prosoted or «nhanced.,

fce processirg rachincry

20. the introduction of now high-yiolding vielotioo  f ric. poirtad to
the need f~r lnproved packiner, .nd teehniqgquer for rice jroce: slre . loproved
drying, hulling, ndlling,, storage, and transport facilitics snowis be ndoptud

to avold the substantial losscs resultiny frow the traditional harveoting

/retheds,
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methods. Teetnical scluticms vere available, but a jucicious choice srould
be made of the size anc type of couipront to be pronotud, considering all

the factors invclved such as loc tion, faciliti o, ete, It wrs folt that
mediw~sized (2-3 ton/ieur) riee rills ray be noro cconordenl for privete
contractars or co-oper tiv.s. hAc tho existing f.rn wrokicting prectices in
most of the countries wore in torns of peddy rother thin brown rice, farmer-
owned srall rice huilers @ ipght ve used only for lindtud contract work,
AOrerver, bhey wore expensive. big rice siils (46 ton/nir) would be cconemical
only in or-ae where the neans of cormunication nade therm o scessible to wider
arcas. witi tnot in view, it wir rocorsended that LCAFL/AIDC and UNIDG, with
the possitl: co-cpersticn of the asice Developr nt Bunk should organize a
teennical surv oy tow tooLnv o tiget: o<haustively the conditions of rice pro-
cessing 1. b lotorestod coantri s oud sueh fuctor: as drying, storage, hand-
ling cna transport o 1o rocotiend toe appropriate rice processing cquipment
to bu adopt g,

Aautouotiv., tractor anciilal, und supyortity industrles

21. A nuwbor ol th corpononts o troeto o, pewer tillers and agricultural
ergines were cinalor to tnose for utorotives,  The nanufucture of those com-
ponents to be ceonorlcal hd to bo cone oon v lor< serle. India now had plants
to produce Certoin conponciies voough Per wte donestie needs and perhaps, tor

other countri & wilthin the pogion as w il., ihe «xpancicn or the est .blishment
of facturive fop custing, torring, otc. cocdid b ocneour ved in countries defi-
cient in those supporting industrics. hor:over, roundry technigues needed to

be improved. ..oiny country oohad ne faeilitics fer malle ble cnsting and a few

had ouly lLamitea cepacitics oy torging nnd he t trotient. The physical and

chemical iabor topies 1 thundries nd ~rging shops would heve to be inproved
as regards laciiitics and inspection technigues stroamlined,  With that in

view, it w:s rocorraonded thot sCari/allo and ONTIX sond o pre-inve stoent  survey
tear, to thd intorestod el b prope., setebie Laruwlecturing progranne for

important ancalar, eonpononts,  urthermore, tewrdry specialist should be

sunt to the interested countrics of the BCaFL rogrorn to study suitisbtle foundry

/techniques
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techniquese anrlicable to th: vroduction of casting for 1 machinery and =-

to give needcd advice, - -

Pervice and training

22, Vespite ’t'n, eiforte of .he govermment wrthoritics concerned and of

the dealers and rnanufacturcrs of L' r rnach ncry, facilitics for the repair

and malntcenance of arricultural Ccqulprient in the countiies visited were very
poor. The cquip.ent uscd was sonctilee outrmoded =nd unsulted, -nd insufficicent.
hanagenent and workshops noeded inproveront. expericneced nd well-trained
wechianics ana tochrdeians were scarce. rarmers and opuritors therselves lacked
experience and training to run sgricultural no.chines cfficicritly nd to nain-
tain ther properly. lereover, firm..rs ond mechanics thurselves founa diffi-
culty in ~btaining in tire ro- suniably-priced spare parts. Thosc f.ctors resulted
in naking the use ot farn whChilniely cowouly it Locs prouuctive. To help Aver-
coie difricultics i the pracucuent ol oorvice cild,rent, finoaneisl institu-
tiuns should grnt laans casily te dend re or e Lachinery.  wovermments should
provide fuciiities fo. the speci lizea tr lnliy ol agriculuurl oxtonsion cilicers
whe would acsist fumers in TCHULLLLE e nlocd wooditent. The govormments
should also nake it casy to procun Spere perte ol cgricdturat rachinery. It
was rcconmended that a tochnical stucdy toig be crgonazod with the assistarce

of interncti nal organizeti.ne, Unld( .. lewding fom . quipont manuf.cturers,

to devise pro ruanes for triin.ng noch.anics wid s rvie. perscnnel,

Develonient and the promotion of far, mech:.nization in asia

23, As the noca towchonize wes b, apprecictd in 11 the countrics

of the rogion, the :overmments corccrnod i1 colisbor.: ion vi h private, national
and inteinetional orpanizotions had +iven priccity to farn wechanization,  hice
was the bisic crop ang vital for the pregre.s of nearl, =11 th de viloplng coun-
trivs of the region, yot its cudtiv tion wes 1 0t wlioot ontir ly te human hands
and to dralt aninelds. rhe introduction of now high=yiclding strain. of paddy
and rulticroppin. petterns nocessitatod the conpletion of cultiviting and har-

vesting “he crops in 4 short period ~1 tine. Morvover, larg.r volumes of erops

/had to




hud t® be handled. Thes: problons posvd zn ongin.ering and & technolegiea

challenge. Such cundenveur ot roscesch for develepnont had been performed on

a modust scoule by cortel, irngtituticas, but cuch wnde vours ppeered to be
inadequiate und sonobtir.o to b oduplicoted b other ins.itutions. Lock of

funds aru techinictl poroonnel, the abe nce of preeis. problons ang cbove ally:
the leck eof cc—ordination ir the cxernange of intermstion wore sonu olf the najor
reasons why thoere scuioed to be o Lick of propusr pelopective tow rds the develop-
ment of farm meclnization. Lt wes therofore necens ry that governments promote
the oiffvctive wpproach to tocurdcal roscarch thereby cneourrging the creation/
impravencnt of maci.nery; bust suited to the ncude of the r.gion. Industry
should find weys of oxpenaing its cutput preferail. i collebor:tion with
leading farn, ejulpent rnenufacturers.  1orners soould recelve assistance to

ascertzin the perforncuice ot farn wachinery.

2lys dite thot in view, it weo rocorrond.d chot LCarL/aldC, possibly UNIDO
and obhor int reco o Sntero Lloaal ot onds lons, govocerno nte and internaticnal
research itnscitutions sne 1o ain, £ 1 oo.i nont ponufrcturers, crete at an
early dnte o pernenint Dovelop.ont Agoncy ior Fuan lechanizotion in asifi with

the following obi-c iv.s, z5 ~rrag.d 1o the erder of prinrity:

(a) To perfort teconic.l liaison functions nweng =ll oristing
nitsonal resoarch and developn.oni inoctitutaions and other
organiz.ticns Jdovetod to fmoreechinizioiion, industry and

Buve rfe-nts,

(b) In colluberition wite the Intornetional otanderds Orgenization,
to assist nativeal institutions in neiber ccuntrics in the stand=
ardization of ' n. rachinery ane te study ang fornulate asian
region.l standards for conpenents ol rajor farm machinery,

(e) Tn assist in the developent oi farn implenents for the needs

of the regicn.

/(a)
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! (d) To perforr: - +how ~ativit: o for 4y prootion ol frrm wmech-ni-

zation, particularly pertaining Lo rico cultivition.

With thuat in view, it wio furticr prowoscd ot wCalis org niz n "asian
H ) By IS

fair to deicnstrite vguieent for poday"™ to be hold in 1971 or 1972 at

a

suitable pluce witn purticipants con r fro industry, to dovonstrote thelir

i

equijwunt fer ric. cultiv tion. wpeelal twopds coula beocivon to the fins
and wet paddy fiolds, trancplanting and/or scudin ond hirveoting - nd/or

threshing.

vXcelling in the munuf cture of rachinery beot suited Lor Cilloge 10 small

Scope for regicncl cu-—oporation

25, It wee ovidont fron the visits that thore wes o need for regicnal
co-oper tion in the golution of connon probluws in f¢ i rechanizotion.

Various govern. ntol -d priv.te agencics cuphasiz.od the need for the exchinge
of inforretion sbout o neeherigstion cng it dissorinttion aneng the appro-
priatc bodics. Integreitionsl agenel-o o en be callod upen Lo co~ordincte such
exchange of infornation ane to execut. rezicnal activitios in rescearch nd

]

develop. o, stondardization, tochnies] sassistince o ronuf: cturing tochnioucs, ‘
w2t

marketing rescarch wnd truining. Developed ceuntrics in the ECAIL regicn such 1

@s Australia, Jupan ond New Zendand could provid. toch ical assistance to

3

developing countrics up reguest.  Indi- could ise possibly provide aosis-
tance in curtein arcr s of farn .chanization. D veloplng countrics themscelves
ar¢ desirsus of renduring tucnnical cssistance to oth v counbrice in arvas
where tney relatively crecl.  Sone exiu.ple of such co-operati ¢ arcas are as

follows:

Geylon - manufscture of nand tools .nd inplenents and

farm nouchinery tosting.

Chine (Taiwan) - wanuf~ctur: end use of pudil aud power thr shers,
power tillors cnd hand teols, oxtension service,
agricultur:l cngincering edueriien snu £ rm nich-
inery testing.

/India
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India

Indonesia

Iran

South Korca

Malaysia

Nepal

Pakistan

Philippines

Singapore

Thailand

anci.lary and supportiry industries, operation
of ric. ndlls, .nfines vspeeially small gasoline,
mediun ond high harscpower diescl, punps both
centritug.l - nd subrnergibl doep well, trictors,
agricultural impluionts, ~rop pretection cquip-
noont, narmfacturing techniouss, nariagenent,
training, agricultur-l .nginecring wduc:tion,

machinury tocting “nd cngineering dusign.
forn wochinery oporctor training.

training of industri 1 ~per-tors, ranufacture of
powur tillers nd gricultural cngincering educa-

tion.

pow.r tillor ranufrcture wnd sgricultural engi-

neering cduco ion,

traimg ol tractor opuiiters ~nu agriculturel

engineering ducttion.
manuficture of f.r. tocls nnd inploments.

diescl unginus, power wh oat throshoers, training,
agricultur.l ongin cring cducstion and machinery

testing.

paddy propeller pueps and agricultural engineerin

eudcation,
training of industricl mechanics.
rice nills, prepeller paddy pumps, and engineer-

ing deeign.,

/PART 11
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be GENEhL Palie NO OF aGllCULTUNE

Geographical conditdous

26, she twelve toveloping countiles vioited extonded £ 0gr.phic1ly
fro. the ouser trivyos of Indeneois to Weot lrn.  on coontbrios vislted
nad wive acficeronces noclbetic conditions, oal, Lerri1n, cle. nitiough
all hid basic poirce of sindlaritic. I'rar the pea b of view oo Sericulturn]
developient.  Lorge=cenle fhomang v dode, b eotdorcy | crepe dor1oned
nostly for cxpert woieh contribiutea sub. ttislly to the ecountry's notiaci
incorie.  Lhe aount of pricultur:d land PaLpoWwer o osuch o sur. oo oweos,

however, siall conprd Lo the ever.ll i ne.. Coi tos.d of iramented nrll

forn holdir epr tew o, large £ o prvul Liorns ngaped o e suboistene
) 5 . IS8 t SR8

type of I mang. Lxe pt in Ch oo (Irdwan) whe e th Lowel ot SErlcul bur
Wis reletively wavinced snd 1n Singopero, wher on cconant L f ite orull ogri-
cultursl Lona wree (15,000 heet:r s) the contribution ol it “rricultusd
seeeor Lo Uie groou nstitnel sutput weo ol btiv oy looo signifieont, 11
}hc other countrics were stlll i various sty o of lrproving tioir gricul-

turel eondltions mna achieving sclf-suilicivncy in ford.

27. all the e intrics (Cacluting oingauore) hed nore thoo oro=helf of
the national-cuiployed popul tion ongaged postl in sull-subsisting types of
farnang. Nepal haa about vd por cent of its clployoea penud bion engoged in
agriculiure.s  ladii, rokioan cam Cheolone wore withi | U ju=ou jr.r cont
range; the ctners rengs tron S0=70 poaocont, s suest bl L odoeree o1 wnaer
cieployiont oxisted sund th oo wee one. of the rocoons tor the mlspruportiunaip

contributicn ol sgriculturc to the overall sutput ol the ro. poctive countri-s

concerned,
28. Population den.itics ranged fron 1-13 persons for ever, hectare of

cultivated land., and the nwiber was likcly to inercas. in the future should

/the rate
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rate of crop procuctiocn and, to an citent, the anount o1 tillage lana for
cultivation, [+11 Lelon the cenernll nilth rate (2% per cent) of pepulaticn
rrowth,  Thailond with o odencit, of about 1.7 persong per hectare of culti-
veted land hao ito ooricalturel holdinco sprensd gulte catensivel, over the
country's plain rielio, cieept bn the undeveleped .reis of the northeastern
re~ion. I Trdencuin over 00 par cent off the pcepud o tion ad concentrated in
West Java w.ich had o lard cacc ropresenton 4 oere 7 per cent of the country's
total areca. The vash unceveloped nress o) oondara, Krllantan, anc Jest Irian
could scrve -5 ihe futurve rdoerator, areac vhen the poveronent achieved substan-
tial esains ir infroctructural developnient, induding: the Pimas resettlement
schemes.  High popuiation aensities of 1lout T1L,.5 persons per hectare of cul-
tivated nrea werc found in .outh hores wnd Ch.na (Taivnn), and set toth coun-
tries had ne other substantial availsble arcec rernining for further cultiva-

“tion.

land d¢istribuvion

29, ‘he total lind miss of the countries under study was about 920 million
hectarcs <o wiich luse than one-third was culiivated, Another one-third was
reportec to be forested lans fro. which tinter in conercinlly exploitable
quantitics wos ot toined in Indanest o lalavsia, the oh lippines and Thailend.
The reroinin: third vas accounted Yor by the vast desert lands and riountains
of Iran, the vastelaads of Irdin, the snow-cappea nountain ranges of Hepal,
and the idle cultivatle Llands of the Philippines estir2tea to be aboutl one

rillion hectarec.

30, The —overnients of newrly 211 the countrics vicived were uncertaking
various procraimes to expand irrigction facilities but it woulu take hovever
a considerable lew, th of tire,harever, betore all cultivatea lands could be
irrigated, since tfinancinl resources to undertake such extensive irrigation
schemes were 11 itcd, Ching (Tiiwen) and Douth Korea led the other countries
in having a hizh percentage of cultiveted lands irrignted. The lands being

nostly paddy rields accounted ror the fairly-hich yield or rice. In China

/(Taiwan),
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(Taiwan), irrigated lands rade it pocsible to eng.re in multi-crepping and
furthermore, intra.-cropping, where tvc rice crops and two intcrnediary cash
crops were planted uithin o year, indis, dolagsio, che Chilippines and

Thailand had 30-40 per cent of their respective prdds tlelos irri ated,

31, ilee beirny the ciaple too wes e rodncrop parcicularly in the cowie
tries within the Par Lost sub--rre lon.  vhe conbined procuction of India,
Indonwsia, Japan, Pakician, the Philippines and Tailand was equivalent to
about 70 per cent or'the total wor Ld procuction,  The low productionlfigurc
hm&ever was due to the use of larye tracts of low yield.-producin: paddy field
operated mostl  on @ celf-subsictence basis Ly Tarrers,  In Thailand, about

73 per cent of tie total cultivated land wos rice, in india about 4 per cent,
in Indoncsin niout 59 per cent, ana in Mepil aboul 50 por cent.  as already
experienced in Chinn (Talwan), it wic cxpected that rice yiclds 1o asia would
significantly increace in Lhe vears to core (frer the present levels of 1200-
1500 ¥g/rectare of paddy ), with the invreduction of L proved irrigation faci-
lities, high-vieldin - -ce secdlings, 1wulti-croppin proctices, and better
farming technicues.  Ouch an cxpeclation wac not altogctiner far from realiza-
tion since countrics like India Prkictarnand che Philippines werc &lréady
deriving hiyh vields frow expanding oilot farns. 1o crome with the hich ylields,
irproved and econaiical rice processing cquipment was needed. here was also
need for proper storhge and disposal of the milled output to ohe ©rain—-consumiing

areas,

32, Other major srain crops were whe:l and maize., ' heat was planivcu exten-
sively in India, Iran and Pakistan. Yiclds however needed to be uproved to

achieve self-sufficiency., iaize was extensive'- . in India, Indoncoia, the
Philippines ancd. Thailand which exported it Lo Japan. The aver:ce vield wvaried

Y
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from as low as O6C kis/heciare of meive in the Philippines to 2,240 k; in Thai-
land and 2,320 kes in Chinge (Teiwan). Other crops, nostly for export, produced

by commercially-operated estates and plantations were teca and coconut in Ceylon,

/sugarcane and
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sugarcane and bananas in China (Taiwen), jute in India and Pakis:an, sugar-

cane in Indonesia, rub.er und oil palm in lelaysia, sugarcane, coconut and

abaca (lianila henmp) in the Philippines, and corvhw:, and rubber in Thailand,.

33, The size of holilms wauw sall, ranging from one hectare in China
(Tniwan) to 5.9 hectares ia lalaysic. 1In China (laiwan) about 60 per cent

of the estirated 554,000 holdin:e were below one hectare in size and there

werc hardly any holiings berond five hectares. voutn horea had a siudlar
situation. In India, necarly threc-Courths of the ostirated 50.7 million
holdings was three hectaves in size. About 4.5 idllion holaings were within
5-10 hectares and another 2.3 widllion over 10 hectares. In Indonesia about

73 per cent of all holdings was below one hectare and another 23 per cent

was within the 1-3 hectare rance of sizes. . ith land reform, China (Taiwan)

had made tremendous progress in the equitable distribution of holdirngs through
the progressive reduction of land tenancy. The percentige of tenant-operated
farms was reducecd fros atout 56 ;wr cent of ail holdings during the irplemen-
tation of land reforu in 194€ to stout 10 per cent in 1963, In Thailand, tenan-
¢y was fairl, low since 2 hich ©2 poer cent of ail holdings was under owner-cul-
tivation. 1In the Philippines, the oper:tion of holdings was divided between
the tenant and the farmer. To corr ct the imbalance the Government, of the |
Philippines had launched ils land refora programme in 1963, but the inplemen—
tation was yet limited owing Lo lack of funde to support the "packaged" approach
In South Korea, the jovernment wac cautious in the implementation of its land
reforn schenic which called tor expropriating land ov.r three hectares pef holdin;
for distribution to land-deficient tillers. It had Leen accepted that unexpro-
priated holdings over threc hectares in size apart from being more productive
were contributory to the government-sponsored farm mechanization programmes,
Other countries that slill had high rates of tenancy were Iran, 75 per cent of
all holdings, Ceytion 33 per cent, and iepal 27 per cent,

Cattle population

3. ix:ept in China (Taiwan) where the draft animal population was pro-
) gressiveiy declining as the level of farm mechanization increaced, the small

/holdings in
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holdings in the other countries werc still dependent to a hish derree on
predominantly oxen and bullock power for farw cultivation. In Ceylon,

India, Iran and Thailand, on the averasc there were four oniuals ciuployable

for draft in cach holding. In Ching (Thivan), Souti Kora ane faliysin the
relatively high coous of naintainin  and acculrin. cr-ft anivels supported

the change tc mechanized farming. In the Philippines, the nwaber of draft
animals, particularly bullocks, was relatively low and so to increase the
number the govermment haa discourared the slauchter of bullocks, The exis-
tence of employable work animals in the form showed that thove was inexpen-
sive draft power adeguate to cope conveniently with traditional werk load in
the farm. The substitution of mechnized power {or anal power would be
Justificd not only on the vuppositicn that the resultin. Increasc.. fam earning v
would surpass Lhe expenditure incurrec in the acquisition of the fars equlplicrl
but also frau the fact that the dicpliced work animel coule olherwise bo £ain-

fully utilized elsewhere and its upkeep and naintenance ensured.
Farm income

35. the income of rice farumers in Asia was zenerally in Lhe ringe of
U.5.$200-300 p-r hectare, That ric-ht be considered Lo be the Sross annual
income for the majority of the farnc s operating holdi. 5 bLilow one hectare

in size. In China (Taiwan), however, where the yicld of paddy was hich Lhe
annual income was about four tines nerc. Generally, asian farmers carned
little ani it would inevitably take a censidorai:le lensth of time berore they
could suppleiient their incore frow sowrces olher thon agriculture,  The prose-
pects, however, of hipher incomes in the near futurc would be ‘right if farmers
adopted modern techniques in farming end the povernments rade availacle the use

of more agricultural inputs and infrastructures were developed,

Farming practices and agricultural development

36. Almost all the varieties of paddy grown in the region belonged to the
"Indica" type which diftered in wany respects from the "Japonica" type found in

Japan, Korea and Taiwan. Most "Indica" varicties possessed such a high capacity

/for absorking
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for absorbing nutriment thao they could very aciively giow without the
application cf fertiliszers. ancther variety found in the region was known
as floatin.: paddrs since it thrived in arcas around rivers anc rarshes where
the witer Jovel wao Hel. Dt was the reoutt of o long history of paddy
cultivation in which tl¢ pade; cwrvives Lie severe struggle with decp water
and rapi.l) @ rowine weeds anc scilo lpw in nutriment. ine najority of paddy--
growliyy areco in the reglon were rain-fed; the sources ol waler supply were
monsoorl 1ins an. floodin: rivers anc ln conc zreas, artificial irrigation.
Korea and Crnina (laiwvan) were proceedine with cxtensive mechanizatici of
paddy fields. Other developing countries were clill in the very early stages

of mecterizat ion,

37. The pacddy of the region menerally exhibited wider differcnces. In
every country of the rocion, rice breeding work had been concucted for many
years. OGuch work had proved thst the "Indica" variety also had the gomeric
potential of A very hish yicld, whiecn had long Leen believed to be the charac..
teristic onl, o! the "Juponi.a" pacly. o every countr; in the region the
breeding of new vari tics witn inmpreved fertilizer roesponse and recistaace to
disease and insect pests was bein. tried. the lnternationai fice Cormussion
of FAQC had c»panized an internatione . co-operative project for the hybridi-.
zation o the "Indical varicty, tvin. tne Junecic facturs respensible for

the hich fertility response and the "Japonica type. as a result, several
amprovecd vzrieties like "Malinja" and "Hahsuri" had been successfully bred.
The Internetional Jdice Heccarch Inctitule had bred ndgh-ylelding inproved
vari.ties such 25 lit=& and It-5. Those wvariclics were considered, however,

to be still imperfect since their production recuired nere application of
fertilizers and the pauady yielded was rorce difficult to thresh by conventional
means ane the taste of the cocked sruins was noticeably different from that
accepted. It wu. estirated that from ten to thirty per cent of the total

area of paudy flelds 1n the countries visited had now been planted with improve

seed vorieties,

/38.
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38. In tropical regions, paddy could be grown during the cntire year as
long as an adequate wetor supply wes ~vailoble, but in the rojority of paddy~-
growlng arcas cnly @ single crop wau plrnted in the year owing t. the lack of
irrigation. The planting cycles for paddy—rrowirg i.. the countrics vi.ived
were illustrated in a toble appearing in tie amnex. The double cropping of

paddy was practised only in la:ited 2reas of Ceylon. lndonesic, najayoia (Wicst),
India, Japan, the Philippines, Pakistan (mcst), Tharland :ind laivan. 1o the
deltaic arecas of the continental countries, the punping of perennial river
water was buing done. Tube-wells werc urother importint reans of witer supply.
Paddy fields wer: normally shifted to double cropping s soon as irrig tion

was mzde nvailsble, the interval between the harveotihg cof tne préccdiv: crop
and the trancplenting of Lhe secend crop was short, usually lasting about onc
ronth, and it w=s during that time that the hervesting. drying ond threshins

vf paddy tcok place, the paduy fieles were prepired, the seedlings transplanted
and the seed bed: lancged. 1t was during that short critical period that the

need for nechanization was apparent.

Plant diseases and pests

39. Flant protection was inadeguately applied in asian fields. It descrved
greater importance and attention., lany types of pe.t plagued paddy fields.
The stemberer wac the nost destructive and was comnon to all countries ol the
region. Tne daﬁége caused by ctemborers was estinated te be avout 10-20 per

cent of the yield, The species nf sterborers obscrved in the region had
different. life cycles and behaviour patterns, .nother predondnant ricc discase
was the rice blast, Kodents and sparrows continued to plagie farmm lands

causing substantial damage to crops.
2

L0. The stages of land preparation for paddy growin: wcre usually ploughing,
harrowing, puddling and levelling, in that order. Ploughing by mcans of animal
power could norally be carried cut only when the fields were irrigated. Harrow-
ing, puddling and levelling were performed afterwards with the use of wooden

or iron-made harrows. In Japan where the majority ol firmers owned power tillers,
land cultivation was done quite convenientl, with the use of rotary cultivators
and cage wheel a'tachments to the power tillers. By that method, land cultivu-

tion could be performed in either dry or wet fields., The transplan..ng and

/harvesting
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harvesting oper tions were two 11bour-iniensive activities performed nor-
maelly by the truditionsd asin former wit. the aid of » single hand tocol
like o sickle. In Jopen, the harvesting of poddy wes simplificd by the use
of harvesting wachin:s cuch ac rocpers wounted on power tillers, automatle
binders :nd wilking=-type cembines, The adoption of such harvesiing mechines
by the farmers in the developing countries in the BCaFE rocion, wis being
donc on 4 limitid introductory scile. Uhat would undoubtedly increase the
rate of harvesting, provided thit such wchines wer: aijusted to process
efficiently the "Indiea" type ol rice, the w ricty prodominantly employed
in the rogcion. soreover, o chinge [rom the troditionnl foot or animal-
troapins method of peddy throshing to Lhe cmploym nt of automatic threshers,
as was practiscd in Chine (Talunn) and Japan siould be mnde, Care should
be taken thit the machine procested ceonomicoliy the high-yielding paddy
with the leil incidence of broken srhins. a8 had buen ey perienced in China
(Taiwan) and oouth Korew, the use of the simple pedel-opertted drun=type
paddy thrcsher bl resulted inos trerendous coin in threshing efficiency,
which oth.rwise would not have resulted if sne [omers had continued to

rely upon the traditionil labour-intensive ncthods,

/Iable 1
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sian countrics

;:YI\WH,”{ }J(.:I'Ul\i

WILTK S

e O s i it

China (Taiwan)

Indonesia

Yala erop: Febe, Jdw ~iudy to hov, b
crop: July-ilov. to Fob.-hey.  the ioha

Crop Cule in betweon the thove o ioned
growine period, L Lo oootbwoobern, ot
of thv country, there wit v wh raan forp

both the Yolo and woha crops; thus, the
raisin;: of oo crops darine the vesr wes
possitle, sut 1n the northerrn dry zone
areas therc wis only cnowh raon for the
Yzla crop.

Firct crop: Febo=Mar, o dune

Second crop: July-aug. Lo Uct.—Junc
The main period begon witi. rein thot
cume in June, 1) Aus, (sutwmn rice):

Apr.~Junc to Sept. ) aman (winter rice):

liay=dune tc Dec. 3) boro (summer rice):
wov, to Apr,

vince thers w s considerable rein even
during the dry sesson, 11 stures ({rom
seed bed vrepar:tion to harverting) of
rice culrivition could be observed any
time of the yeur, but th o main period
could be conciderec to b from fey, -
Jan. to i .r.-tiay,

Apr.JMay to Sept .-Oct,
Northern part: apr.dMay to Sept,-Uct.
Southern part: Mr.-Apr. to Oct.-Nov.

apr.-kay to Sept.-Uct.

dhe Yol Cz‘opplrz,u‘ used
the rain tht cuuse with
the Southwe ot rronooen
(iay boe Bept.) and tho
haha croppine used the
rmin that cuame with the
nertheast monscon (Nov,
te Mar.).

Japonica type of paddy
was used,

The rainy scison came
during kay-dune through
Lsept.~Uct .,

In most regione, the
rainy scason wes {rom
Nev. to apr., and the
dry season from tiny to
tlov,, but thc distine-
tion was nob precise,
There were two types of
rice plunted, buln ond
Tjereh, but there was ne
difference in their rice
growing periods. In
eastern indoncsia, the
rainy and th. dry scasons
vere reversed,

Middle of June to nmiddle
of July wuu the rainy
season.

Japoric: type of paddy
was used.

[Maluysia




Table 1 (contd.)

Country

Growing pericd

lhemarks

Malaysia

Pakistan

Thailand

Philippines

fhe main planting period occurred between
May=-sug. and Jan.-Fcb, but in some regions
paddy was yirown fronm .ipre Lo oug. In the
northwestern repicn: puiy=July to Jan.-feb;
central & southcrn region: July-.lug. to
Jan,=Fcb,.; northeastern reglon: nug.-onpt,
to Feb.-Mer.; northwestern double cropping
regicn: rain season, Supt, Lo Feb.-har.,
off season, apr.-sug. bast Maloysic: June-
July to liove=Uce,

The discinction between
the dry and wet season
woo not clear, but gen=
erally more rain pre-
vailed from Sept. to Decc;
In the northexstern re-
gion, rsin was corncentra-
ted in Nov. and Dec.

In Bast P:kis.an: aug. (cubwn piddy): iy~ In bast Fakistan, hay-

June to hug.-Sept.; anan (winter peddy):
apr.-day to iov.-dun.; wnd boro (swumer
paddy): Dec. to Mar.-apr.

Since there was litnle rain in West Pakis-
tan, only the aus paddy was raiscd,

aus: May-June to sug.-Sept.

The main growing period was from May to
Sept. That wos the same 25 the rainy sea-

Sept. was the rainy sca-
son. Rain was plenty in
East Paukistan and the
main crops were paddy am
jute, whereas in Vest
Pakistan, the clirate
being dry, the main cror
were whewt and cotton.

From i.ay to Sept. was th
rainy season and from Ju

son. In the north and northeastern regi-ns:to Sept. the rainfall wa

Apr.-tay to Nov.-Dec; central region: Apr.- the heavicst,

In the so

May to Nov.-Dec.; southern rcgion: Sept. to thern regions, becausc

Mar.-Apr.

they were near ¢ sca,
the distinction between
the dry and wet season
was not too clear, and
rainfall heaviest from
Oct. to Dec. There was
also a spring variety
(second crop) that was
raised from Feb. to May-
June,

In the central Luzon region, the main paddy May-June to Oct. was the

producing district, May~June to Nov. was
the main paddy growinc period. In regards

where there were irrigation facilities,
paddy was rcised fron Feb. to liay.

rainy season,
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' C. GEWEKAL PATILAN F Fallt MECHANLIZATION

Paddy was the nain c rop in neurl ail the countries visited. China

(Taiwan),

Indoncesia, Nepal, South Korea and Thailand had more than 5C

per cent of their respective cultivetod land ereas plan od with paddy.

The large

arount. of cyricultural land and the nurbor of people eruployed

on it called for o considerhtion in bracl of the t pes of farm tools and

... equipment

employed and what improvements or innovitions were deemed

Nece s5ary .

Hand tool

s and aninel-drawn imnpleuents
- . \ b

L1. Simple hand tools like hoes and spades were still used especially

in snuill

frrmis or in arees where there was o scareity of draft animals.

In the majority ot cuscs however, draft animcls wéfe used together with

ploughs,

harrows, land lcevellors and puddlers, The implements were made

of wood with picces of notinl ottaghed i the soil-working parts. Entirely

wooden ploughs wore still uscd by millions of farmers in India, Indonesia

c.and other

countrics. Luproved types with very small iron moulboards that

were rade locally werce beconang popular becausce of their low cost and their

proven pe

rfo.nance.  Locally-made ploughs wntirely of Lron did not seen to

have becn very successful since theie scllineg prices  =re considerably high

and they

wer heavy, thus being burdensonce for the famcer to carry to the

"""field"and Tor the animal to handle cfficiently. Harrows, levellers and

puddlers

to ten)

oL, . .
Power inplemcnts

consisted mainly of wooden frames. Harrows had a few teeth (six

ade of wood o1 ilron.

L2, Powor impleuents Qornprised power tillers or tractor tillage imple-

ments, ploughs, rotary cultivators, tine cultivators, harrows and levellers

gte, In

countrivs like Japan, China (Teiwan) and South korca, the rotary

cultivators were almost g nerally uscd as an attachment to the power tiller.

Ploughing

witi the wouldboard was oceasionally done after harvesting. For

soil preparation, one pass of the rotary cultivator was made in the soft or

dry field. Oome 10-15 cm. ~f water was allewed into the paddy field and a

/Tew days
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few days afterwards, o second pues of the rot.ry tille. took the place of
puddling, Ievellins was done with a levelling wooden board just befere

transplunting. 1n countrics whore troctors wore uced ao iy, ludic, Ceylon
ard Thad Larnd, the bill e wis pw}fﬁnu\d threugh dise pleughs in Theiland,
tine cultivators in Coylon, nd copge whoole ad dise horcows Lo Lodia, .
Tillage wio normadly done L the b ginlng of Lo ooy cooson with the

aid of tractors eawdpped with capre whe ols.  he werking conditions during
tillage operations in wt piday fi.lds wore the nost severc th t could be

encountbercd by the power tiller or th. tirector, bFower tille s node in

é Japan nuibcring or. than thee o dlion wnd now in wee had beon proven to

é perforr, quibe successfully. oy wore light, well-protectoed ncinst waterp
% intrusion ind werc vupociolly designed for powur tronc.ivsion to the rotary

sillere stotiry tiilers hod boeon known Dor otwoae tho, forty yoooro cnd the

? Joyanese wngircers had inproved gl redescgned tha toopake then suitable

; for wet land cultivation. 'Hutary tillers wer very suitoeble nd convenicnt
E for srall f ris.  Fowr-wheo) riding Lrrclors, were reletively fow and were
E concentruted in Ceylon, fndis nd Phalland. Ir Therlnd, contractors who

é owned 1oLt of the tructors wsod then to plough dry or swmi-dry ficlds using

implerents such as dise ploughs 'md cultiv tors. ‘ractors in s onoral were
very difticult to usc because the ,uaddy iiclds in me: . countries (excopt
Thailand and somc parts of India) were very wsmall in size and were very
swarpy. OUwiag to the conditions ot wet paddy cultivation and the smallness
of the padd; ficlds, tr-ctors were not really suituble and much developrent
work needed to be dene in that respuct.

sceding and transplanting

L3, Paddy wis gonerally transplanted by hand without using any device

such as wheol nnrkers, oxcept in China (laiwan), Jepan, Korea. Howcever,

there werc land transplanters us.d to sorwe oxtent in China (Taiwan) cnd they
were being testeu and iuproved 1. countrics like Ceylon. The transplanters
were very light, sinee most of ther uore uirde of wood. Though they were sturdy
they were not casy to operate. 1n Japan, mechanical trinsplanters were becom-

ing popular.

/Weeding and




geeding and plart protochtiecn

Llio Cieedine woe cenerally done by hand or with small weediny tools
which were found t- »  verp populur in Ceylen, Chine (Taiwan), India,
depel, Soutn horea, o tee I Iaeers used chanierl weeders,  Hand
Sprayers — bico nwdoon o thoo Jiponsse byp o = e coipwnily usod in ell
the counbries.  GLopSack poucy sproyore oo Dueoidn populsr ind were of
the nist type opor ood by micre onginese Ly coudd lso be used 25 dus=—
Lers.  Cheir et dveonbe o, spart frons boovs noine=operated, wies that
they coverod o raeh geonter curfaee of the fiodd foe o given ruiount of
liquid. aAnothoer tyve of ductor being useat wis the portable trolley and
boon type consiotin, of o onall 2=3 hp engine waith ¢ mist fan and a powder
tank mounte«d nporn o frouac. Lo conipont weg covried by one man to the
field and whor, in w o wns conneeten beow perforated plastic film distribu-

tion tube supporoeid b bhie other ond by snotieyr nan.

Harvesting

L5, Lxcept in Jopan, hervesting was done by hand and mostl: by women
using knives or sickles. In Indoneeie vhere Indien rice wag grown, only
the heeds of the padcy wore cut and collocted. 1n other countrics, the
straw was nornaelly coll et -t with i hesdo nd auite o ften the ensuing
bundles of peddy were stucked outdoors for purposes of sun-drring.  As a
first stop towards incresing the efficiuiey of nenual harvesting, the use
of scythes heving light wooden rianes could be recounended ns wes practised
in gurope rainy yewrs ago for hoecve ting whents aslen workers, howover,
were not accustomed to reaving in o st:nding pouilion.  In Japan, roeapers
and binders werce commonly uscd., eopers belng clpple attachments for poWeI;'
tillers could be introduced as = first stage of mechinizing harvesting in
many Asian countrics. Dinders bein; also etta lmients to power tillers may

be integrated to th. narveoting nachines.

Japanese conbine harvesters

Lo, The harvestors were very small machinec especially desipned for the

combined oper:.tiot ol harvecting and threshing paddy in the typically small

/and wet
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und wet Asian paddy fields. About iive yeurs ago, mejor Jdapnncae nakers

od doveloped o sncller sizc of the ieotern tvpe of coubine with 1.5-. .0
meters horvestinges width, ot unrcrtunitely, 211 the moccls had beon un-
successiul in opursuion owing ti tle high moisture cont.mt (more than 60
per cent) of paady otrewrs, the high hamidity wnd the stillners ot the paddy
ficlds, To solve thoo. problens, speelcl bypes of eonbine. uore ve loped,
Al wer self-prope!lod, mountod o trocks, and woere designed cither oo a
walking or o riding type, Yhey coudd harvest two rows (depending upen the
model) up Lo i accunulited welght of puddy of around 600 kg - 1300 k.

“he harvesting rate was sbout 3=5 ha per hour, They operited perfectly

in good harvest ng conditions. altnoush only recently introducud, Japanuse
combines were in creat derind in Jopon where 15,000 were supplicd in 1968
and 30,000 were expocted t be sold in 1969, Howover, th relativel  high
cost of such combince cne the ditferences in agricultural conditions in
aslan countries whepo bhey were to bo antroeduced wore considerati ons which
needed to be further examined berore such combines were manufactured en a

large scalce.

Western tyve conbine Lrvestors

47, Such conbines wore Liceicall. of the same nmodcls we those uscd for
processing whoit or cthor cercals.,  Yhe only differences were in the thresh-
1ng deunr (peg tryoe insboed of standird vospbar type) in the carringe system,
(half tracks replocin: th front wheels) wnd in wdnor chonges in vize.  The
conbines proved vory sueccessful in all western countrics even in Italy, Franec
and the United States of arerie: where they were used for procecsing paddy.
apart from ticir hiigsh cost, they ppesred to be too bulky :nd too hcavy for
use in smull and wet peddy ficids. The analler models with 1.6~-<,0 mcters
harvesting width were being tested in asic by western makers on a very small
scale. Such ruchines neoded to be improved to fit the conditions cncountered

in isian countrice in wet paady fields.

ice processin




J—

RIDC(5)/1
Page 36

nice m@rocessiig rochonery

L8. The condilions for rice rilling varied rrow country to country.

bice talis were fond Lo b owneu mostly by privite investors. In certain
counbrics co=oper-tives and the govern nt handled subctantial propertions

of the national talling copacity. Lorger rice rills mainly hendled paddy
purchaoed by the goverriant ang o ¢ rale, such nilic noaving capacities

renging frow 10 to 50 tens of paddy per day lnoone shifrt were under utilized.
The nunbes of small ralle, sone of which were provided werely with hulling
machines, had tneroasced in rural areac.  Tho cipacities of those milis range
from 0.5 to 5 tons of padd per day based on one shift operition, Hend-
pounding of brown rice wis practically quite extensive in the asian countries,
In Ceylon hand-poundec: rice wias proferred te rilled rice which was procesced
tarough parbeilln . Jepending: upon the type of rdilinz equipment used, the
recovery ribe veried iror. 5570 pue cent.  Now Lypes of plling equipment
inereased the yicld U tbout 1o per cent.  ln countries where "Indicu" peddy
was produced, nuch broken rice wie found in the rilled rice. More than 30

per cent of the sidlled rice vroduced 1 sore countrics wes broken rice, To
reduce Lie incidence of Lrokon rice, pirvoilis. was adopted as in o case of
Ceyslot o ioiaotn bus such tyre ol proces:ing necded to be carefully controlle
kxcept for Chine (Twaiv ) and Senti eeooo Lhe other coomiries of the region
required technical weriotance for the improvenont of rice miliing @nd the stor-
age of padd,. 1In lioilund where nearly L1 the rico mills thut were efficiently
operitting” were owned Ly mriwv te miilers, the sovertaent still continﬁed to show

4

- keen ihterost oo the drprove.ent ot Lho guality of rice for export.

Foruy ¢t swecnwdeation .pleyed 1 reiodsy, golected creps
LY. Whent, barley and othar irain were nainly popular in Iran, West Pakis-

tan, India, depal ana bouth rorea. lor some crops the land needed to be partly
irrigated. but ir ;o0 cuses there was no irrigation, and so tilling and har-

veotin: presented dirticuliles bul not of the siue magnitude as those prevailing

/in the
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in the paddy fields. Ploucrhing wus still done nostls oy traditional ploughs
and draft animals operating at poor efficiency and turming soil at shallow
depths. As experienced in lndia, Iran and Pakistan, tractors were being
employed to prepare and clear wide spricultural arcas which otherwise would
have remained idle or leus productive on account of the provalliing: dry coti-
ditions which imade the soil diffieult to till by traditional neans. Such
tractors had to be powerful encugzh. In Indis and Pakistan, they were mostly
in the power range of 35 to 45 hp; in Lran, 50-60 hp. lounted dise pleughs

(2 or 3 discs) and to some extent pouldboard ploughs were usced, after plough -
ing, tune soil was harrowed with & disc harrow or o bine culoivator. opine
harrows were not apparently widely used. Sowding was done mostly by hund
except in lrun where comnorn in line seed drills worc popular. In India,
tractor-drawn seed drills or combinea seed-fertilizer drills werc used togeth
with bullock-drawn seed drills. llurvesting was comeorily done by hand with
the use of sickles. 1n Iran, celf-propelled combines were used, and the ten-
dency was towards an increasing ucc of almost 300 & yesr, 1n Pakistan, 300
pull-type combines were being imported ne a first test batch. India is think-

ing of employing combines also.,

50, In India as in Pakis.an, some attempts had been made towands thé use
of reapers as a rirst ster towards mechanization, bec. we of the relative Ly—
high cost of coubines und their inability to gather straw and chaff (busa)
used for cattle feed. It had bo.n suggested bte the local manufactwers to
introduce in Irdia the type of reupcré formerly wade in Burope and te test

a small binder used in small farms in Burope after world Jar I1. but the
final solution it seemed would be to use standard sclf-propelled combines
when farmers could aiford to purchase then., ieanwhile, it was proposed that
the government allow sufficient import ot combines for demonstration purposers
and evoluation and for the training of operators. Threshing was done in South
Korea by small, pedal-operated threshers or by simple threshing combs, g.nd in
Nepal, India, Pakistan, lran by draft animals. There wes o great need in

Pakistan and India for good power threshers able to thresh the new varieties

Jof Mexican
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of Mexican wheat and zlso ‘to chop *L+ straw. The formrx European models
did not seer to be suitable for that purpose. 1t appeared that it was
necessary to improve and develop the manufacturc and use of the Fakistan=
type model which could be described as i 1i;'ht power thresher with a peg
drum. It threshed cificiently without too much bLroken grain, wirinowed and
cledned the #rain. Much carc should be taken tc lmprove its efficiency and

design so that it could oo marufacturcd g4t low cost.

£l. Lybrid naize wes belny introduced under various stages in many of
the countrics visited. The prepar tion of ths soil for malze was similar
to that for olher cercuic. sowing by hand wuas corsonly practised but pre-
cision planters would be needed ir the future. Harvesting by hand was con-
venient in those countrius owing to the nbundarce of farm labour. 1t was
suggested that the corn attachment for corbincs be used rother than corn
pickers or corn hushers which were costly machines and the use of which was
decreasing even in the United States. Husking of corn was done by small

hand huskers. The introduction of more inproved pover husker was to be

encourazed.
52, Supar cane wis Srown mostly in private or state-owned estates in
&1 & J

Ceylon, China (Taiwan), Indonesia and the thilippines. and by individually-
owned farms in Irdia, Ira, and Gepai.  In e first cooe, mechanization had
been achieved significantly througl: the use of crawlers or four-wheel tracto:
for plougiiig «nd prepiring the soil. ilanting and inter crop cultivation
were done by hand. .. {17 1.chanicnl hirvecters were used in the two state-n
sugar cstates of Ceylon. But those nachines were costly and were not entire.

efricient. There scemed to be dependence on man-labour in place of harvestil

machines.
Irencd of preference the major forms of farm mechinery
53, - Four-whuel rid.ng tractors. The most popular models were in the

range of 35-45 hp and were known to be light medium tractors with unit

/weights of
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weights of around 1600 kg. 4 few specific technical features were requi red

as modern tractors were used successfully in their original design. They
needed to be very strong, in the rcar axle, the front axle and the stecering
mechanism becausc of the usc of cige wheels used in wet or dry paddy ficlas,
Hydraulic 1ift should be very powerful ~nd good drift control was necessiry,
For work in paddy fields a good protecticn agalnst woeter and mud wis needed

for all parts and ' :inly for the braking system znd for the oil seal 1185

in the front and the rear axle. .ir cleiners had Lo be highly officient
likewise fuel filters because of probible usc of pollut-d fucl oil 'nd tropical-
proof elcctrical equipment was al so necessary.  ihiere was « big demand tor more
powerful tructors in the large powur range of 60/70 in lran, Thailand and
Philippines. The trend was certain to extoend to other countrics especially

to India where there was ulrcady a demand for higher horsc power. a few very
powerful units of more than 80 hp were going to be needed in Iran and India

for extensive cultivation in dry lands ani also in the Fhilippines for use

in sugar cane estates,

5k It would be advantageocus to manufacture riding paddy tractor in

the small horsepower range. » two cylinder diesel engine of 20/25 hp would per-
haps be suitwble. & one cylinder engine with its usual cylinder capacity and
speed would be limited to » maximw:. of 15 hp and that would bc too small for

the requirements of rotary tillage. For naking a significant difference with
the big power - tillers - it would nol be morc costly to give more power ability
and 25 hp would b better than 20. Other characteristics desired would be a
simple mechanical transmission with 6 gears and a differential lock. 4 low

gear at around 1.5 km/hr was necessary for rotary tillage. Other desirable
features were:

Small wheel base for short turning radius (around 1.6 meters).

Light weight, around 800 kg with more than LO% of wieght upon
front axle. .

Simple and powerful hydraulic lift.

/Lispecially




Especeially-designed rear hiteh and driving mech-nism for rotary

tillers.
“ High ground clcarance (more¢ than 4O cm)
V- Sturdy rcar and front axie.

Few accessorics .nd gadgetc for the low priced models.

With that in view, 1t was nrepesed that the research of o design for such
riding padd; tractor be rade. as most of the tractor models in the market
were in the redium range of 35-45 hp, there appeared to be & need for a
cheap drylznd tractor of around 25-30 hp, Tractors for the region should
be as sirple nd chewp as pocuible as costly accescories such as power shift
tranguiscion wore not necessury . There wes a small d emand for tractors with
power shift +ranemigsion as such tractors usad only for reclamation work and
to a small cxtent for deep ploughini in estates. For land reclamation work.
there was nced for powerful tractors of 80 hp, which were considered to be
the minimw: size useable. The trend was to use larger models of 120-180 hp-.
In extensive Land develoument work, there was ~lso a need for 120-180 hp
tractors which were found to be the most efficient and popular models., For
light earthmoving jobs good number of small crawler tractors of 45-55 hp

sizes were needed,

56, Powor tillers. The most poprdar models of power tillers as founa in

the LCAFE countrics were in the range of 6 to 12 hp. Such models were used
for p:ddy cultivation whereas smaller power tillers in the range of 3 to 5 hLp
were used in the cultivation of vegetazble arcos. Generally however, power
tillers were used by farmers mainly for paddy cultivation since they were fou:.
to be of light weight, simple in strucutre, requiring only a small initial
investment and of low operational cost. FPower tillers were suitable for farme
who had .small holdings that werc characteristically soft and swampy. In Japar
farmers used power tillers at a means of power transportation (tra ler), for
irrigation (puup) and plant pretection (sprayer and duster), for harvesting

(reaper and binder), thrcshing (thresher), hulling (huller) and cutting

/(straw cutter)
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(straw cutter) and recently even for transplanting, Cousidering th: performance

existing models of power tillers marketeq within the EC4FE countries

and their cost, it would be good to develep a model ‘that would be simpler in

structure, lower in cost and stronger in design :nd performance.  Such a model

.

57,

might incorporate the following basic parameters of designs

One cylinder, four-cycle, air-cooled diescl enginz rated at
around 8-10 hp,

Weight, less than 300 kg including engine,

Simple mechanical transnission with 4 rears: 3 gears rorward and
one reverse,

Power take-off; belt drive with engine pulley and tiliing upyer
shaft,

Tyres: 6'/12 or '6'/14, high road clearance.
Tilling width and depth; 600-650 mn, 150-200 mm.
Few accessories; pipe frame brdy and simple design.

- The various types of small ¢rngines used in agriculture were as follows:

(a) Micro gasoline-fed engines From 1-23 hp for knapsack sprayers

and dusters,

(b) omall gasoline-feod cngines From 2-6 hp engine, ©quiped normally
with one verticel cylinder, used for stitionary applications in
'power threshers, rice hullers nnd to a limited oxtent, as motive
~source of power for po..r tillers. Sone of them wore watcr-cooled
but most were air-cocled,

(¢) Small diescl cngines From 5-15 hp used for pow:r tillers and

for stationary purposes. They were used mostly for driving
~ irrigation pumps, threshers, rice processing equd pment, clectrical
- geneératin; sets, etc. The common design employed popularly for
Japanesc~made power tillers was the one~cylinder, witer-cooled
engine. That engine could casily be demounted from the power
tiller and used « Lerwards like a stationary engine, There was
a tendency towirds, the use of lighter, high-specd (2000 rpm),

/onue vertical




one vertical cylinder, cir-cooled engines which were sold

at low priccs.

(d) Medium diesel erpines 'thosc engines in the range of 12-30

hp were usud lor driving big irrigetion pumps, tractors and
électric generaiing sets. They were with one or two horizontal
cylinders, wat.or—cooled, operated nt 19w speeds from 350 to 600
rpm, heavy in wolght and e:ﬁpecially dcsigned for statdonary
uses. There was - tendency to use lignter-weight engines

operating ot righer speeds (from 1500 to 2500 rpm) .

(e) Diescl cngincs for tractors air-cooled diescl engines had not

been successfully used within the ECAFE countries because of

the difficulty in obtaining the desired cooling effect, Almost
all tractors w’crc fitted with water—cooled engines, of the
direct in‘jcction types with a speed cf from 2000 to 2500 rpm

and wi£h 2 to L cylinders depending uporn the horse power ratings
The engines were similar to the ones used in automotive vehicl‘es
and hence the ensuing cost for such engines was considerably low

owing to their production on a lurge scale.

Pumps

58, Pumps werc uscd mostly for irrigation and the demand in the future
was gxpected to incrcase in keeping with the over=all infrastructural develop
ment in agriculiurc, The centrifugal-type of pump from 2-10 inches in size
was popular, Low-propeller types ol pumps consisting of a turbine or a pro-
peller pump driven by a long shaft connected to an cngine were also used for
1lifting water at low heads. Othur pumps popularly uscd were deep well pumps

plston propeller or centrifugal multi-stage driven by a vertical shaft - and
multi-stage centrifugal submergible pumps.

59, The various t,pes of farm cquipment employed in the twelve developing
ECAFE countries visited, their level of usc and the improvement areas that

were necussary, were given in the attached list,
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Necessitx for

i1der Standarrd~- Improvement
normally usage ization

Implements Tsed

A. Tillage
a, ggactor mounted

Disc plow ....... ceeeeeacs X
Mould board plow standard.. X
reversable,. veeeseres X
Harrow disc ,............ . X
' ‘ peg tooth .............. X
Tine tiller R
Rotary cultivator ,....... X X

b) Draft animal :
Ploughs ... ............... X X X
Harrows ...........0000ee. X X X

B. Planting and seeding
Paddy transplanter cereesiessssicnonne

Seed drill/fertilizer distributor .....
Corn planter ... .

C. Pest control
S, ‘ Hand sprayer D
‘  knapsack power SPrayer ¢ eeveecovecoess
S , Portable ..iiiiiiviiiiininnnnnnnnnnnn.

¢ PG Pl
»

’D........Q..........'.

veeveces x B

b b<

D, Harvesting and threshing
TPaddy Reaper ........ Ceeeteenerennaee
" Einder Seeresesesrsereccenannes
Combine ....iovevinevnennnnn...
Pedal thresher .... X X
Power thresher cececseesnsrcenn
p- Winnower ........... cesesevanne

< P <

Wheat Reaper “tteresisecsncatcensonne
Binder .....iuiiiuiinnnniin... .o
Combine B
Thresher
Winnower it ceee s esearaerans

E. Processing '
Hu ers etC' ....ll..l.l...l...'...l'l x x . x

F. Other implement
E ractor trailer .,,....... X
; Tractor front loader P |

SR O Sy
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D. PRODUCTION AtD SUPPLY OF AND DRMAND FOR AGRICULTURAL MACHINERY

E AV o

Four-wheel riding tractors

60, The total number of tractors estimated in 1968 in the twelvé ECAFE
countries visited was 177,000, The demand'for'1970_wés expected to be 60,00(
and for 1975 around 177,000. The number of -tractors manufactured in 1968
was around 21,900 of which 12,000 were'manufactuféd'hy plants using a high
content of locally--produced parfs, éﬁéut 6,700 wero -assembled utiliiing
imported parts in the form of knocked-down components and 3,200 were assemble
from components imported as sub-integral parts. The combined annual manufact
ing and assembling capacity for 1968 was estimated to be 26,900 of which
12,300 represented the aggregate capacity of manufacturing plants operating

with substantively increasinp contents of locally—proddced parts, about

.............

............

as proposed for 1970 and 1875, ..

61. It was estimated that the percentages of demand and production of

Tractor Demand {Percentage)

20-35 HP * 35250 Hp  50-65 HP  Above 65 HP
1970 195 .. .51 . . 25 108
1975 20 40 29 1

ractor Preduction

1970 9,0 60,0 29,0 2.0 -

The demand for 50-65 hp tractors and the ones above 65 hp would increase

significantly while the demand for 20-35 hp tractors would remain. constant, °

for 35-50 hp trac*ors and that the over-all tractor demand in 1970 would be
met except perhaps with thc supply of tractors of 20-25 hp,

/Power tillers
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Power tillers

62, The number of power tillers in 1968 in the twelve ECAFE countries
visited was around 70,000 ard the total sales for the same year was about
21,000, The estimated demand for 1970 would be around J8,000 and in 1975
around 100,000. Tn 1968 around 4,400 pover tillers were produced from plants
that had a combinéd ahnual manufactuVing capacity of about 21 y000.  The number
and capacity of plants were ircreasirg ana 11 was estimated that the aggregate

manufacturing capacity for 1970 would be about 34,000 and for 1975 about 71,000,

Small engines

63, The total number estimated for 1968 of a1l smaill engines used for

agricultural purposes in the twvelve ZICAFE countries visited was about 1.3

million. The total number of engines sold in 1968 was around 300,000. The
annual demand estimated for 1970 vas around 600,000 and for 1975 around one
million. In 1968, about 280,000 enpines were produced from plants having a
total rated capacity of 400,000 annually. The aggregate annual production
capacity estimated for 1970 was around 400,000 and for 1975 around 450,000,

(2) 1-2 hp gasoline-fed engines In 1968, the cstimated number of

such engines was around 80,000, Thre demand estimated for 1570
was around 90,000 and for 1970 around 185,000, In 1968, about
18,000 engines were produced from plants having a total annual

rated capacity of 36.000,

. (b) 3-5 hp gasoligg:fgﬂhgggiggﬁ The to*al number of 3-5 gasoline

engines estimated tor 1968 was .around one million. The total
demand estimated for 1970 vas around 80,000 and for 1975 around
160,000. the production in 1968 was around 25,000 for an
installed capacity of 35,000,  The existing plans indicated

that the capacity night rcach 42;000 units by 1975,

() 3-15 hp diesel engines The total number of this category of

engine estimatea for 1968 was around 750,000, The demand

estimated for 1970 wvas aro.ad 325,000 and for 1975 around

465,000. The production in 1968 was around 140,000 for an
/installed
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installed capacity of 170,000, The existing plans indicated
that the production capacity might reach around 180,000 by’
1975,

Tt (d)  12-30 hp dicsel engines  The total numter of this cateéory of
| engine estimated for 1968 was around 210,000, The number sold
L ' in 1968 was around 80,000, The denand cstimated for 1970 was
around 30,000. The production estimated for 1968 was around
o e o 77,000 fron plants having a total installed capacity of around
104,000, The aénnual manufacturing cavacity estimated for 1976
was around 112,000. It might be expected that a percentage of
this excess capacity in certain countries might be converted

into diesel c¢ngines of lower horse powver,

(e) 25-75 hp diesel engines The ageregate demand for 1970 of these

engines intended for tractors was estimated to be around 57,000
and for 1975 about 120,000. The production estimated for 1968
was around 18,500 from plants having a total annual rated
capacity of 33,000, The existing plans indicated that the
aggregate annual manutacturing capacity might reach around 50,(C
by 1975.

Pumps for irrigation

64, (a) Hand-operated pumps The number estimated for 1968 was around

300,000. The demand estimated for 1970 was around 165,000 and
for 1975 around 420,000, The production in 1968 was estimated
to be between 8,000 and 10,000, Data regarding future plans

were not available,

.~ (b) 3-15 hp power-opcrated pumps The number estimated for 1968 was

around 1.75 million. The demand estimated for 1970 was around
, | 385,000 and for 1975 around 800,000. The production estimated
~for 1968 was around 340,000 from plants having a total annual
4 \ installed capacity of 350,000, The capacity for 1970 was
estimated to be 360,900 ond for 1975 around 400,000,

/(c) Deep
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‘Deep well power—operated pumps The total number estimated for

1968 was around 75,000, The demand estimated for 1970 was about
57,000 and for 1975 about 135,000. The production estimeted
for 1968 was about 33,0@0 from plants having a total annual

installedkcapacity of 33,000, The future nanufacturing plons

were not known.

Plant protection equipment

65, (a)
. {b)

Threshers
66, (;1)
(b)

Hand-operated sprayers and dusters The estimated total number

in 1968 was around 900,000, The demand estimated for 1970 was
around 330,000 and for 1975 zround 650,000. The production
estimated for 1968 was about 240,000 from plants having a total
aqnual installed capacity of about 250,000, Data regarding the

future nanufacturin: plans were not known.

Power-operated knapsack sprayers and dusters The total number

estinated for 1968 was around 225,000. The total number sold in
1968 was around 25,000 units. The demand estimoted for 1970 was
around 80,000 and for 1975 around 200,000, The production
estinated for 1968 was around 24,000 from plants having a total
capacity of 57,000. The total manufacturing capacity cstimated
for 1970 was around 66,000, Thc futurc plans for 1975 werec not
known,:

Epdal-operatedApaddz,threshers The number estimated for 1968

was around 1.5 million, The demand estimated for 1970 was around
65,000 and for 1975 around 200,000. The production estimated for
1968 was around 30,000 from plants having a total installed

capacity of 36,000. Thc total manufacturing capacity was estimated

to increase to around 46,000 by 1970,

Power-operated paddy threshers The nunber estimated for 1968 was

around 160,000, The demand cstimated for 1970 was around 50,000
and for 1975 around 150,000. The proauction estimated for 1968
/was
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was around 18,000 from plants having a total installed capacity i
of about 20,000,

(¢) Power-operated wheat threshers The total population cstimated

| for 1968 was around 30,000, The demand estimated for 1970 was
around 26,000 and for 1975 around 65,000. Production estimated
for 1968 was about 11,000 from plants having a total installed

capacity of around 14,000.

Marketing of farm equipment

67. Agricultural equipnent Marketing organizations had been created in

an organized way in most of thc countries, althourh there was scope for
improvement. The marketing of farm machinery was done through private
distributors and in some cases through statc trading agencics. General
organizations incorporating all aspects of marketing such as detailed market '
analysis, machinery usage, product analysis, sales forecasting, sales,
communication, cxtension ctc. did not really exist. As activities were centered
merely on sales, it would Le nucessary to reinforce the marketing organizations
in all the countries visited. Personncl nceded to be trained and important
positions within the marketing organization nceded to be established. The
managemcnt should be oriented into long term goals. As scrvice facilities
were lacking, there was & nced to reinforce the extent nd quality of facilitics
that were available including the improvement of technical skills of the
service personnel,  The vovermment and industry should find ways of making
available thce stock of crucial sparc parts which should bhe priced reasdﬁabiy
in order that consurers might be able to. purchase them conveniently.‘ The
‘yretail selling prices of farm machines varied from country to country, It

had not been possiblc to investigate the detailed cost structure Lreakdown.

/E. EXISTING
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E, EXISTING FACILITIES FOR MANUFACTURING SELKCTED TYPES
OF AGPICULTUPAL MACHIN"PY ANDL T'™ ANCIHIARTIES IN THE
INDIVIDUAL ECAFE COUNTRIES
Tractors
68, There were five tractor manufacturing plants all located in India,

A1l the plants werc¢ producing tractors built vith a high percentage of local
content. There werc twclve companics cngaged in asscmbling tractors, The

details of their operations were as given below:
1968 Production

Country Name of the Company iractor Models (in units)
Ceylon Brown and Co. Massecy lerguson 700
" Sathiyawadi Stores Ford 450
n Ceylon Service IH - 220
" Rowsland David Brown NK
Iran - BM/Volvo 400
Pakistan Rana Tractors Massey Ferguson 1,300
" ' Deut:z 400
Thailand L.T. Leonowens Co. Masscy Ferguson 900
" Thai Motor Industries Ford 100
" Thai Machincry Co, Steyr 200
Philippines GAMI Ford 700
" International Harvester  IH 300

Power tillers

69, In Ceylon, China (Taiwan), Korea, India, Iran and Malaysia, power
tillers were being produced., The local contents varioﬁ from 30-40 per cent
and might reach 70 per cent in the near future., In Ceylon and Pakistan (East),
licences for establishing power tiller factories had already been 1ssued.

Indonesia and Malaysia had plans to start power tiller factorics,

Small engines

70. ' low-spced diesel engines were nanufactured mostly in India and in

Pakistan. Righ—épeed diesel cnrines werc manufacturcd in China (Taiwan), India,

/Pakistan
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Pakistan and South Korea, Small pasolin ongires were manufsiiwred in China
(Tagwar), Indis, Indoncsia and borea, 1. -gesolinc - nEines sl ma rmaf Ac tur ed
only in Indi., Iran, ihar b, Foes toa amt the Phplippine s Rat o jans to
manufactur: d1e ] snvanen, fro il plard Thers wete o Vorpen beoorooanuf ac tulrs
gasnltm St ttes, L h Ty L f REETIT we f ps e g By b 1R, v - apeesld
;ypt N I T B L T R T A T INY et o] s Laf LRE PEogT SR t or
high=spousl o mpan b el oonpane - of <10 v curtabic bk atemntive b pose
and es(?‘« N R N R LR AU S ultut. . Mirticulars ateast ongine ! aruf actury

in the twolve countries vicrted wors ivn b Low .

Cellon
Non

China (Taiwan)

Divsel engines:  Total monulwcturers - 15

Gasoline cnpines - Total =arufccturers -~ 20

Mrjor poanut oo turers
P A T T O N S S A L Lev, = ?:"tlpﬁ’i { 1R me&‘iﬁﬂ
PO M me g pv e s )
Bl Fing Finy by Morke fags ey T LHRE produd tLon
L LR AW TR T L
€) Whin [otson Apraculturs decbanty Lo Kaohs tung

(1O6R 11 winction 1,800 1o sl cnetnes!

Diesel enpines ot radustril, cpricultural sl transpor ' and gasoline

tmgiﬂe& for tran.pord fet et towbtute gt perses wits aanul no tered,

, : (a) I)ivmlnqn L rwe s fhw re sufs Botc then s tmaemit ed comparies of which
the tollovipe seves wete o 1o canu! o turors, IR total prodw tio

LA the large soade mccbor was aleul DT, RR R 1968 and 1n the

' ms‘}\ Wi ot i AP i 1 st ¥ iig;,im(‘g‘

i .

i . Kirlasker ©al Bga e et b proostue Yion in L9GR - AL 000,
! e )

of which 65 U wels [of agriewlitural

L L TR ANE

i« ,ﬁ‘}ts'
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Cooper Bayimcering Co. = 1968 production 24,000 of which 22,000
were for cgracultural PUT poses,
smcﬁ & Company = 1968 prostuc tion 12,000, of wrich about
00 wore bor yriculturad purposes,
Ruston Hornshy Larpany = B9RR roductior T D00, of whyoh 4,000
Werc tor eraculturl purposes,
Indian hquipmont Company - 196H produc tion i mostly for

agrycultur ! poses,

Indian National Diesel - 196K produ tron L 000, mostly for
apricultur sl purposes,
% laxmi Ratan (o, - 196K produ tyen JH00, ot which 2,000
g‘i vere o ogricultural purposes,

(b) Gasoline viigines There were atout 1010 =t ta riny farns of

which the following roduced veorly abaut 20,000 vnglnes of 2-5
Rp and oot TRLOO0  npip e o L0 hp,
A) ¥nfield Indir 11td,, = de hpvasoline onpines, 11,000 units
Madras .
IToded vear jy,
Loy hp knepsack cngires, 18,000 vearly.,

b) Krishi Engines,
Wyderabad = 3.5-5 hp engines, about 1,000 produccd

yeerly.

€) Veeogal Engines and = 2-U hp engines, about 5,000 produced
Yagincering ltd,,

Calcutta yearly.
line  Indomesia
a) PN, Boma = 3 hp gasolinc cngines, annual capacity
2,000 units, production in 1968 was
ber less than 100 units,
w ot
a) English Flectric Co, = 24-230 hp cnpines, annual capacity

Foowx: unite,

b) Metailurgice]l & snpincering - 2 -27 b oures ] cnganes, annuzl capacity
r‘l : Pls’ﬂ' Nii, x
; (mot yet in production)

4, QU0
/Korca, Republic of
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Korea, Republic of '
Therc were four diesel engine manufacturers, two manufacturing engines
for power tillers. Total 1968 production: 500 units, The manufacturers

of engines for power tillers werc:

Daedong Industrial Co,, Ltd. - Chizu

Dongyang Machinery Vorks - Seoul

Halaxsia

None

Neggl

None

Pakistan
There were thirty manufacturers of diesel enpines of which there were
three major ones in VWest Pakistan and one in East Pakistaﬁ. The major
manufacturers were as follows:
Moharmad !lussain and - 10-100 hp low-speed engines, 1968
Sons, lahore production - 2,000 units.

Ittefaq Foundries and 15-20 hp low-speed and 15-30 hp high-

Workshop, Lahorc

1

speed cngines, 1968 production 6,000,

Batala Engineering Co., =~ Hiph & low speed 10-100 hp engines,
Lahore . .

1968 production 6,000,
Deutz Pakistan Co., - Licensed to manufacturc 3,000 units
Dacca

of 1 & 2 cylinder diesel engines.

Present assembly capacity about 500/ye:
Ruston Engine Plant -~ Under consideration,

Philippines

None

Singapore

None

\a : Thailand
N None at present. Powever, the Thai Nachinery Industries Co. had plans

to manufacture 3>-6 hp Wisconsin gasoline engines at a total annual

/capacity
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capacity of 500 units by 1973 and Southern Cross (Austria) diesel

engine of 3%, 12 and 26 hp rating, at a total annual capacity of
1,000 units,

Pumps
llo

Ceylon, China(Taiwan), Incia, Indonesia, Pakistan, the Philippines,

South Korea and Thailand were wanufacturing centrifugal pumps. The Philippines

and Thailand were also manufabtux}nn power paddy proveller pumps. China,

India, Republi: of Korea and Pakistan ;@re nanufacturing deep well pumps .

Iran, Malaysia and Theiland had no significant production of power pumps for
irrigation, but however, had plans to Lanufacture, Iran had already laid

down the programme to manufacture 10,000 punips by 1973, In Thailand two firms
had plans to manufacture pumps.  Nepal and Singapore had no manufacturing
prograrmes. Yand pumps were nanufactured in nost of the countries. It appeared
that in most of the Countiries, foundry techniques and quality. control needed

to be improved. Particulars about pump manufacturing operations in the

countries visited were as follows:

Cezlon

Jinasena & Co., manufacturer of centrifugal pumps, 1968 production - 207,
| "'alker Industries, manufacturer of centrifugal pumps, 1968 production-352.
% (Both establishments imported the engines)

China (Taiwan)

Total manufacturers of power-operated punps: 15
Centrifug:1 and deepwell pumps: 10 sr.all-scale nanufacturers

Fand-operated: 20 small-scale nanufacturers,
g India ' |
Thére were“about' 80-100 rianufacturers of which 40 were operating on
a small scale, 45 meaxum scale and 15 were large scale manufacturers, Total

annual product1on about 300 000 of which 80 per cent were below 5 hp.

/ Indonesia
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Indonesia

P.N. Indra - Power centrifugal & screw type: annual capacity 300.
Production in 1968 - 120 units. ' |

P.N,.Barata - Production in 1968 - 150 centrifugal pumps.,

Iran.

Metaalurgical & ¥ngincering Plant No. I, Tabriz - 2"-10" Centrifugal
and turbine pumps. Capacity 10,000/yr. The plant was under

construction,

‘Koreél Republic of

Power pumps: No, of manufacturers, 10; total production 1968: 5,000

unita,

: Malaxsia-

30 manufacturers manufacturing pumps used only for mining purposes.

Neggl

None,

Pakistan
“ Sr——————
. h " }

.’y ~j Therc were 20-30 manyfacturers, The major manufacturers were as

follows:
Batala Engincering Co., - Centrifugal and turbinc production.in .’
: Lanore o 1968: 2,400.
KSE Pump Co., Lahore - Production in 1968: 1,000 centrifugal and
turbine pumps. , .

Ittefaq Foundries and - fProduction in 1968: 6,000 centrifugal pump:
Yorkshops, Lahore o
Mohammad Hussain & Sons, - Production in 1968: 1,000 centrif |
Lahore | | ’ ugal punp

KoS5sB. Pump & ‘Co., Dacca - Production in 1968: 4,000 cen{rifugal &

decp wcll pumps,

/Philippines
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Philippines
Feati Industries - 2-12" centrifugel pumps, 17 sizes, annual
’ capacity 2,100/vr.

Marsteel Corporation = 2-12" contrifugal nunps, 1967 prodaction
- 800 unit-.

Mechanical Center , = Volute centrifugel pumps and ‘el ~priming
turbine pumps, croduction in 19, 8: 2,150
units,

Philippines United = Annual rated capacity: 600 centrifugal

Foun

dry pumpS-

U.S5. Engineering Co, - Deepwell turbine and low-land paddy punps,
production in 1968: 100,

Oriental Machinery - 134" centrifugal punps.

Singapore

Mone

Thailand

There were about 30 small-scaie manufacturers and 1-2 medium-scale

manufacturers.,

r

' ‘Mechanized Fquipment Co. had plans for propeller pumps (3,000/yr),
small turbine pumps (500 units/yr) and heavy centrifugal pumps
(80 units/yr),
Thai Machinery Tndustries Ltd. had nlans to manufacture Southern

Cross punps,

Knapsack "Sprayers and Dusters

T2, There were plants in China (Taiwan), Republic of Korea ard Pakistan
producing power sprayers, In Ceylon, Pakistan and Théiland there were plans
to manufacture power sprayers. In Ceylon, China (Taiwan), India, Indonesia,
Republic of Korea and Pakistan, there werc plants manutacturing hand sprayers.
In Ceylon, Pakistan o¢nd Thailand there were plons to expand the production
capacity for sprayers. In Iran, haluysia, nepal, the Philippinces, Thatland
and Singapore, there were no substantia® facilities for ranufacturing sprayers

/and
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and dusters. There was nved for each countrv to manuf acture hand and power
spravers starting with inported engines in the s a1 e produs tion of
the latter. Forticul vs about the apgl e turing operations af the producers

of plant protectien tquien nt o owets Pintedg B loms

Eezlnn
ALC Iemstustries & 0 11, onou booapmoity 100 sprayers, 100 mist
x o : iowe bty creed §01 e st wloamber s

Tenaontyte o TR

Jingsvra TNy seta
Diesel & Motor Fopine T P i, MM sprayers,
Mini~Peower (4., Hon paaye s

. Hayles 1td., 196K productoon 2,200 sprayers,
MoPol. de Silva, E proaduc tion 0 sprayers,

Colombe Catrntoral Coo o not vet an production,

China (Taiwan)

There were any  rall nanufrcturers and one mediun scale manuf acturer,
Chine \riculture Hackhinery Co. Ltd, produced both hamd and power

,‘epr‘\yvr‘:’.

India

There were about 35-40 spall-scale and 6-8 mediuwm scale and 2-3 large

scale manufacturers.

American Springs A Tossing Corks, Lonbov-67 - annuab capacity:
hand-cpereted 1200 000/yr/shift ana jower-operated sprayers,
A0, 000/vr/ et

Shaw “allace, Colcutta (Vand spravers produced by Dass & Co,)

S.M, Agrice - manufacturers of hand spravers

Sole India 1Ttd,

Indonesia
. T ————
i . P.,N. loma - Ha . spravers production in 1968: 5,000 units, |
]
g:
} Iran
None

/Xorea, Ropublic ¢
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Korea, Republic of

Har 1 sprayers:

Power sprayers:

Malaysia
Mone

Nepsl
None

Pakistan

Jaffar | Whariam &
Karacht

Prums Metal Vorks

Sidhriganyg, Dacca

Fhiliggin«s

None
S;ngagore
None

Thailand
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4 manufacturers, total production in 1968, 50,000 units,
2 manuf acturers, total production in 1968: 2,000 units,

Co,,

= Hudson-type hand sprayers
~ HRarimatsu-type

= Vand =iraver

Mechanised Fouipment Co, Lte, had plans to rake 800 sprayers/year,
There were 5«6 snall scale manufacturers of hand sprayers at a total annual

rated capacity of ahout 1,000,

Threshers

73, In China (Taiwan),

plants ‘manufacturiny pedal-operated paddy threshers,

Tndin,
threshers,

thresher s, Power whe ot

There was o preat ned 1

Partyculars

Iran and South horea, there core plants sanuf acturine
Fhe Milippines

Thresher s owere

about the amufacture o

India, the Prilippines and South harea, there were
In Ceylon, China (Taiwan),

powet paddy

Aard Tedione sye W o tlens ta rreria o ae ture

jooor paddy

Corraf actur et an andie o Pakistacg,

Plovomunty pon 10 canut s ture oot thresters,

Itsted below:

frgxxon

thresiers woert
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Ceylon o .
Erown & Co,, produced paddy threshers as attachments for power tillers,

Chira (Tarwan)

Thete sere atout A5 ranutacturers of wh ichi the major ones were &3
follows:
Ta-Yu Farow Machinery (o,, Taiwan.
China Agriculture dachinery Cog, i1td,, Taipea,
India
There wore about =100 vory ssall o seah ramafacturers of which 10-15
might be srall s ale.  The ragor @anuat fuurt:rfn( were as follows:
Anerican Sprinys & Messine orks, o intts/day capacity,
Fulia Sheot it 1 & Mard  are ledustry, Lalcutta,
Javeee A Do b outtay
Jynx Yachimers (ti,, Caleutts,
New ' ahorasktra bngincooiny o, Poona,
Qualitex Machinery ltd., Foidabad.
Indonesia
None
-I“a . #
Ashtad - Iran Co., Teheran - Paddy pover thresher procuction in
1968: 1,200 units, T

Korea, Republic of
1 |

There were about 10 producers of tand-operated paddy threshers. i'he
| productior 1n 19tR was atound 5 000, There vere two manufacturers of autamati
threshers.  the productiern op 196K was around 200,  [here were alse three
Cmanufactuters of semi-autom tic threshers, The productior in 1968 was around

500,
Halaysxu

Noao

]

/Pakistan
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Pakistan
lers, ; The following were the producers of power-operated threshers,
Capacity/year
Mohd. Hussain & Sons, lLahore 500
Ittefaq Foundries ¢ Vorkshop, Lahore 500
i Anvar & Co,, lvallpur ' 200
Danishmaind & Co., lyallpur 35
Caravan 'np, 'orks, Jkara ) 300
Ghazi & Co., 'wltov bistrict o 360
=15 . Co~op Karkhana, Bohiwol pur 300
: Ali Industries, Hvderabad 258
GTMC 1td., Isakhed 300
E vortherr Industries, Rawalpind{ 1,250
7 Philippines
About three manufacturers had Just started producing power paddy
threshers,
Singapore
None
Thailand
None
Pice pruuessxgg_machinezx
74, (1th the exception of Japan, there was no other country in Asia
manutacturing 4 full ranee of rice processing rachinerv on a significant scale,
The Mice hullers were manutoctured in Cevlon, Chine (Taiwan), India, Republic of

amati Kores, the Philippines ono (hailand., In Ceylon and Indonesia there were plans
i Yo manuiacture 1. hullers,  Indondsaa, Iran, ! alaysia, ¢pal, Pakistan and
‘ound Singapors had no programmes at the monert.  Particulars about the nanufacture

o rice huliers wre riven belows

/Ce!lon
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Cezlon

There were five plants licensed tut only three were in production,

Annual capacity

J.A. kamaiéfatnéx 2,000 hullers
Tissa Industries. 1,200 "
Dhecrasckera lotors, production 1968: 125 "
Somasiri Hullers , 250 "
alker Industries Ltd. ' 56 "

x not vet in production

China (Taiwan)

There were three nanufacturing companies; the China Agricultural

Machinery Co. was operating on a medium scale.

India

There were about 20-30 very small manufacturers and about 8-10 small-

scale manufacturers,

qualitex Machinery Ltd., Feridafad

New Maharashtra Yngineering Co., Poona
Lynx Machinery Lta., Calcutta

Jaycce & Co,, Calcutta-l

Indonesia
FALEi A ditat

Thcre were plans to manufacture rice hullers,,

Iran

——

None

Korea, Republic of

There were four manufacturers which produced in 1968 about 500 units,

Halaxsia

i; ’ Mone

Neggl

None -

/Pakistan
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Pekistan

None

L. .
Philippines
" There were five small-scale manufacturers,

Singagore

- Nope - e e

oty " Thailand

The Rice Milling Industry Co, Ltd, was engaged in the production of

o, )
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»

F. SUPPORTING A'D ANCTILARY DPIUSIRD DS

™. Tabuli ted bolow vos o deseription v il about the availability of

castinpgs, forgings ond otbor aronllorres mecessary to support industries for

the ranuf acturs of apraculiar s oo himery.

Country Castany* Forging Other 1temd

Ceylon Piptted focrlities Flens extsted Flans existed to

make other tracto
parts

China (Taiwan) Fairly rood feacilities [arited facilities -

India Good facritties avatla- Good factlities Machining, t1Aabric
blv tnd luoine =alle - avitlahlhe tlun, tuﬂllﬂ% and
able castings other tacilities

avatlable

IMﬂnosia N!*‘}il EEEEO O | i 1 ey ¥ i‘\f s ey -

Iran Pgblic o 1 b octs Butlic sector projects -
on o cast 1Yo o atings,

No faciiyt, 4o oo dle

abhle - nsting-
Korea, Republic limyt. ¢ o vinty oy Tumited facility -
ol casting s e dwling

malleab b

Malaysin Sall towrdr s Very lisited { a1 lity -
Nepnl Fae . ted ottty Govt, amplenent factory =
Pakistan Pat Tae ot jrenects Ral e sector oot -
stoe ] o Yy wrulet g\l‘m
Milip ines Piratel o oalities Lirated facilities -
Singapore Groy o ostoar oo o el prototype -
steel  owtines, taatlrty
product o w1l
(AL
™ailand Tiptt el et itties tinited facilities -

N ] ments

Ts, H~tﬂ\l ‘C\Hlﬁ v e ‘idf‘,u* i!{t“}"l,ﬁi in mo- b st thp Lfﬂ‘ﬂtfiﬁi. mmkﬁ‘“

tillape tmplemants were aiso manuf actured by the smnll-scale sector in most o

the countrics visited, Rogardine tractor-drawn mplements, only primary

/tillage
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tillage impliments were mede in Indi | Pakistan and Th. land. Iran and

Matlind had plans to manufcture wore tillage implements, Power tiller

ACCESSOIY cquipment such o oo wvheoels wver nenufoctured in Cuvlon, China

of
. (Yarwand, Inare, 1hve, . Fakist o ond South Rorea,  fhus only primary tillage
tractor drovm o quinte pt e, ot bresent Ganufactured, It vas necessary to
manuf ccture lso oty o g clera nts g vquiprient, especially sowing,
fertilizer pplacotion and w rrestine cquitnienc, Porticulars of nanufacturing
to implerents wore pivon hel
actor
Ceylon Hand t 07« paonfactured.
e ica China (Taiwan) Yand *. s power t1llor pienients were locally made,
a-
and India Hand tools  Lollock dpowen inplerents and troctor drawn
Les —
Pramary tiilarc ond soving vquiprer t monufrctured,
Indoncsia Hond tools ana spall tiplenents were nade at the village
R e — v v ——— "
level, Yo it fietive moduction on s1enificant scale,
lran trimary tillace ong sceding miichine ry would bLe man ufactured
] at tre Stote wnec Factory (arak) vhich was now unaer
constructs v Power tilleor inplerents vere also produced.
Korea, Ropublic t.nd 1. 01. bullock-dravn implenents  and a fow pover tiller
o y
‘ — Yiidap. o scineals e tocalay made,
Eialsxa Power tiller irploments were to be made in factories producing
pover tililerg,
Ncepal Only hond tools and bullock drawn implements were manufactured
2t Birpan;.
Pakis tan One regisiered firm was manufacturing tractor drawn €quipnient,
A B
Others had bevn recently licensed,  There were a few snall
stale menaf acturers of hullock drawn implenents,
Pﬁilippines Afev hand tools and othr implenent s were manufactured locally,
~awn
. fnnsa&rc No inplenents were monufactured.
st of P :
/Thailand
p
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Thailand Implenents were ri¢ le by small scale - arufacturers. Tra tor
| drawn disc harrows and disc plows were cormonly manufactured
with imported discs nnu taper roller bearings,
7. Tabulated below was @ description in bricef of the availability of steel

products and machinc tools nocessary to support 1inu

of agricultural nachinery.

Country
Ceylon

China (Taiwan)

India

Indonesia

Iran

Korea, Pepublic
of

Malaysia

.Nepal

Pakistan

Stceel Products

A1l steel to be irported; new
intcgral stecl plant under
construction

Inported

Except for some kinds of carbon
steel other kinds available

Limited steel-making focilitics

A11 steel imported: re-rolling
facility rax 60,000 t/vr, New
steel plant to produce 1-2
million tons/yr

A1l steel to be imported, limited
rerolling facilaty

A1l steel to be imported M.S.
steel section fron integral stecl
plant and onc re-rolling nill

A11 stcel to be imported, Onc
small re~rolling nill

A1l stecl to be importced,
Pakistan Stecl Mills planning to
set up a steel mill.

ustries in the manufacture

Machine Tools

No local nanufacture

Radial drills, lathes, shape
grinders available from loc:
sources

Most of the machine tools
were now available

No local manufacture

To be produced in state~own
machine building factory
nov under construction

Simple lathes milling machi
shapers, grinders etc,
locally manufactured, Othe
machines to be inported,

No local rnanufacture

Ne¢ local nanufacture

A few machircs locally mad
The public sector riachine
tool factory at Karachi to
provide threc types of
nachine tools, Onc factor
in BEast Pakistan also plan

/ Philippines
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Philippines Crude stecl vould L. aveilable as LI itcd local availa & By
- SOON “& it vt iyt caaoe iiite-
grated iron cne stecl 1111 starts
production by the ent of 1969
el Singapore Therc was a plant menufacturing A few snall machines produc:d
*mild stee? billets end tars.  all
4 steel was inperted
Thailand All st dat duported. Recently  No local manufaciure
C.5. SteeT Mills started.  Sian
Iron & Hicel Co, vould cxpind and
plans were vnder way for Thai--
, Japancse sicel plants and also
| : . . . :
¢ construction of sccond plant
aper:j Ancillary industry
local
4 718, Ancillary industries in most of the countries Visited were enpaged i-
s namufacturing automoiive tyres aid tubes and bntteries. In o fow countri.s,
items such as gaskets, bealic and ©luteh linines. piston vings, pistens etc
were available, on @ linitoed scale. 0 Tadia most of the required items £
rutonotive industry vere panufactured Yetails of ancillary ipdqusiries oxis+
owned . . ,
in the different countries vere civon bhoow:
Country Tyres & Tubes pactery Radiater Other itcns
chine » Ceylon for auton..' ' . TR ronufact . red
)t her China for power tillers autorotive faskets, bro'
(Toiwan) lining, c¢lutch
India for tractorse ard oA Te Trom availeble froem 211 itoern oo
automovics local sources local sources trictor: &l
rie chinery =
g facture availab)
‘ except ffov 1 emn
h |
. Indonesia for autonobiles avtomotive nil
nade. . . A . “; .
e Iran for nutomobiles automotive information nozzle, fittes, 1
to not availatle spring, siiencog
ete, Limtted Y0 1o
tory ty {for hyt;rnu‘ﬂ
lannc | conponert
| v

[Korca, teputic ol
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Korea, for sutomobiles automotive  limited limited clectricol and

Republic rubber conponcnts,

of Limited focility for
pistons, piston-rings,
nozzle, ctc.

Malaysia for automobiles azutomotive information .S, hardware, fay

not available clectrical conponents
Nepal nil nil nil -
Pakistan for automobiles automotive 1limited faci- piston rings, piston

lity liners cts, on small
scale, other ancillary
itens licenscd in for
pistons

Philippines for automobiles automotive information information not availab.y
not available

Singaporc nil nil " "
Thailand for automobiles autonotive " "
/G. MEASURES
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G. MEASURES FOR ACCELERATING THE DEVELORMTN, OF INDUSTRIES
MANUFACTURING AGRICULTURAL MACHINERY

79, In nost of the countrics, the ranufacturing of farm machinery had been
given priority and certain incentives providoed.  However. the incentives for
investment in the nanufacture of cgricultuisl rachinery were not special since
they were similar to those offered for investment in other industrics that the
governments were promoting. In a few countrics, to populirize farn nachinery
manufacture, protection was extended to local industrics. Subsidics werd
provided for the purchase of farm equiprient on a limited scale.  Such subsidy
programmes, however, were intended primarily to support the overall agricultural
development programmes without necessarily emphasizing the role of the local
farm machinery industry and the particular developriont of such an industry, A
few countrics had floor support prices for crops thus providing adequato
incentives to farmers to purchase some types of £om nachinery, & few countries
had official agercies Jor the diveloprant of {.rm rechanization,  bDaring the
past few years, the rural crodit syotem had beon ot orced 1o provide more
credit towards the purchese of farm mechin ry Althouyh ruch was 1of't to be
desired, most of the povernrients had started rocognizing th necessity of
menufacturing farm machinery and providing the nocessary incentives for 1ts

manufacture and sale,

80. Most of the countries visited had apricultural colleges offering
apricultural enganeering as part of the curriculur, Only o fow tountries,

however, had degree specialization in agricul tural cnpineering,  Even in such
Institetions, there vas the necessit. to roiniorce proactical tratning facilities,
It was 1so necoessary for all th tountries whore  praculturae]l ongineering was

not given as o full time course to stard apricultural onpincerimy legfed Couvses,
Although farr nachinery rescarch wes comdue tod Ly various agencics in nost of

the countries, there appeared to e o Lk of trovned porsonnel and also laboratory
and testing facilities,  Despite limited resources, however, substuantive work

had boeen acconplished,

/He QUANTITY,
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Page 68
H. WATITY, SALES, DR.AND, PRODUCTION .\ND
MAMUFACTURING CAPACTTY OF SKIFCTED TYPES OR
AGRICUITU RAl MACHINE VY 1 THE LCAFE COUNTRIES
81. Particulars of quantaty, ~olos, prosont ol futur denands, present

production and th. . xisting and plenncd future nenutecturing capacity for
selected types of agricultur-l machinory wero shown an the tollowing tables

for the twolve countrics sn the FCAFE rogion,  The types of machinery selected
includ.d the following:-

Four=vhee | riding tractors
Power tillers

Small cnpanes (a1l types)

Barips (power and hand=operated)
Spravers nd dusters

Prddy throshers (power and hand-operated)

/1able 3:
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Page 72
Tablo 61 Four-dheel Riding Tractors: Estimated Demund and Production for 1975
(lumber of units)
! Lstimated . amand Estimated
Jountry , produoticn
Total Ji- 15 hp H-hi hp 5065 hp above 65 hp

Ceylon 3500 Q0 "o goL - 1,500
{1t) r8) {16}

Chire u 16 150 54 - -
( 33) i5u) (17)

India 8,000 20,000 32,000 20,000 8,000 50,000
(%) () (25) (10)

Indoweia 50C I 200 1oC 100 -
) L) (&) ()

1ran 10,00C 1,000 7 putit 6,0l 1,00 10,000
3l ‘a) (&) (1)

Kerea, Rapublie of 500 15 i 1se - W0
£x) 5] (20}

Malaysta 1 500 2 6.4 S(‘;Lf 20 -
13! (W) (W) (13)

Nopal 0 1o Y 5 - -
1) T (%) (7}

Pakistan 16, 4 1yn ., 2,51 500 5,000

Milippines &, out L FIPREIS 1,50 1,000 1,500
(ay ) ‘9) (1)

Singapore L] - > - - -

Cpawe

hallend 8,00 1,00 y i E 70w 7% 8¢

y) (&) () (%)
fotal SLREL 24,050 *, 7Y ", e 12,80 74,80

{2 P (%) (31}

Note: Plgurss in Draskets represent parsortogs of vtovml,
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ANNEX

Statistics on farm machinery - quantity, imports, demand and
manufacture - in selected countries of the region.

. —

mepopr
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Ceylon
China . (Taiwan).
India

Pe M deer el e

Indonesia
Iran . :
Korea (Republic of)

Malaysia

Nepal . ot
Pak{s tan -
Philippines .
Thailand
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A. CEYLON

l. Fa e imate

No systematic survey of farm machinery had been dons. - The table::

below gave the estimated number of agricultural machines in 1968,

Estimated Quantity of Agricultural Machinery in 1968

Categ-ry Item Nos,

1) Hand operated machines a) Duster _ 14,000
b) Sprayers ' 29,300

2) Animal drawn implements a) Cultivators : 8,314
' b) Improved seed drill . 15
3) Riding tractors a) 12-18 hp ) 2
t) Improved seed drill 1,135

c) Above 35 hp - 10,581

L) Power tillers a) Less than 5 hp o 15
b) 5-10 hp | : 3,153

c) Above 10 hp 1

5) Combine harvester a) Less than 1 meter cut 2
b) 1-2 meters nil

c) Above 3 meters L

6) Irrigation equipment a) Centrifugal pump 2,309
b) Sprinkler units 2n

7) Tractor drwan implements a) Primary tillage implements 11,270
h) Seed drill cum fertilizer

drills 15
c) Planters cum fertilizer
distributor a
8) Plant protection a) Duster 150
equipment (power) b) Sprayer 1,200
c) Tractor mounted sprayer 8
9) Harvesting equipment a) Mower 127
(power) b) Reaper 21

/.0)
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10) Threshers a) Alltypes- - o= o gg oS
11). Seed processing - ! a) Cleaner 100
) . b) Treater ' - 10
cS Rice huller ' 1,046
12) Transport a) Trailer Iy 3L,
. b) Transport boxes . 191
.2". M A . . . n
~ (a) Riding tractors (from 1750) -~ 11,718 (estimated)

(b) Walking trectors, (power tillers) imported (from 1950) - 3,169

(p) Implements and attachments imported

(1) Attachments for L-wheel tractors imported from 1250‘5/

Disc ploughs - 1,310
M.B. ploughs - - L97
Disc harrows - 37
Tine trillers o ' - 8,314
Trailers - 4,314
L Rotavators e - 212
Transport boxes o - 101
Seed drills ' v - 15
Combine harvesters - 4L
Water pumps - 7
(i1) Attachments for 2-wheel tractors imported from 1950%
Reversible ploughs - 1,750
Water pumps - 575
Threshers - 27N
Combine harvesters - 2
Reapers - 21
Rotavators - 400
Rotary cultivator sets - 850

~ (d) Pumps imported and manufactured locally from 1962 -~ 21,037 units

It Is estimated that about 25-30% of the above were pumps for
agricultural purposes, Others were for industrial and household

purposes,

/3.
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3. Estimated Demand for Farm Machinery

' Based on the views gathered during the preliminary investigation,

the national demands for selected types of farm machinery were estimated

as followé:

Items Specification 1968
Riding tractor 40-50 hp (farming) 1,400
(estate) 50
Power tiller 5-8 hp 1,000
Pumps agricul- 2"," 1,000-1,500
tures ‘
Engines a) 1-2 hp 1,700-2,250
(SPragers & |
- R pwnps -
b) 3-5 Mp 500— 750
(pumps, threshers)
¢) 5-8 hp 1,800-2,000
(tillers & threshers)
Sprayers a) Hand 5,000~7, 500
b) Power 1,200-1,50C
Threshers 3=5 hp 257
(power)

4. Farm Magniée:x Manufactyres

(a) Tractors

1970

600~  ROQ
200

2,000~ 4,000
3,000~ 5,000

000~ 7,500

2,750~ 5,000
2,500~ 5,000

10, 200-12,000
2,50~ 5,000
2,000~ 3,000

/12

1,000~ 1,500
200- 400

5,000-10, 000
10,000-15,000

10, 000-15, 000

7,500~ 2,000
6,750-12,500

15, 00020, 000
5,000~ 7,500
7,000-10, 000

No tractors were manufactured but most of them were

assembled from CKD components.

(v) Agricultural Trailers - 3 t» 5 tons range were being manufactured

g by five firms. All these firms imported the wheel axles, hubs,
rims and the hydrag}ic lift components.

/(c).
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(¢) Agricwltural Implements and Attachments

(d)

(e)

(£)

(&

All implements for riding tractors were imported.
However, for power tillers, attachments such as puddling
wheels, rotor, 11, componenty, trailers werpe being locally

fabricated.

Cage Wheels

Almost all tractor compenies manufactured their own
with imported raw materials accounting for 80 per cent of the
total cost of the cage wheels,

Water Pumps

Two companies mrufactured pumps (capacity 1/2" to é")
but with imported engines and electric motors.,

(1) Out-put »f water pumps

1962 - qon

1963 - 17

1964 -~ 194
L 1965 - 216

1966 - 63

1967 - 867

1962 -~ 559
Lngines

No small engines were manufactured in Ceylon.

Threshers
One company manufactured threshers for 5'hp tractors.,
About 250 had been manufactured with importéd raw materials.

/(h)
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(h) Spravers

There were several approved manufacturers in Knapsack
8andsprarer; and powersprayers., Total local production was

about 24 0«
(1) Implement . w o nenatictured. Iatal manufactured - 141,971,

(j) Local St anl v dops

Froduction Aurir, tn- last ten y+ars had been

Hant weotopo 24, 54
Hand sceds pe 14,423
Bullock irawr. ploughs 2Aidy
Wirrowors 78
Hand toois (varcoty, ste) 1,637

(k) Other Producuinn Fuciiitios

e

A few firee tacit d in Colambo had facilities for castings,

machining - tc. Thor wre alsn thpee government institutions
that had such facilitic-g, narme ly:-

(1) Oavo Pnment Factory ~f 40 Fublic Works Department.
(i1) Sttt dapdware Usrporatinng,

(iii) Implements Factory of the Department of Agriculture,

5. Apeillary Industri.:

(a) Castings: only grey cast iron was available,

(b) Forgings: The State Hapdvare Corporation had forging facilities,
(¢) Sheet Hetal: o facilities were available.

1

(d) Heat Treatment: Facilities werc available at the State Hardware
- Corporation.

/(e)
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(o) Rybber parts and ggakeﬁ * One company manufactured a limited

range of rubber parts and gaskets from imported raw matertals.

(f) Electrical parts: uno firn manufactured certain clectrioal

components onoy limited seaj. .,

(g) Avajlability of machine ton.s: ‘o machine tonl: were manufac-

tured in Ceylon., All machin to0ls were imported,

(h) Avaliarility  iron and stecit AT R ipan and steel was

i"ﬂ}"") l’tr( *‘i .

(1) Availabiiity of locally-made components: The following were
availabhles

(1) Iyres and tubes (not tractor tyres at present)
(2) bngine filter elcments

(3) Batteries

(4) Silencers (exhaust)

- o, B.
[ / a
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B. CHINA (TAIWAN)

1. Fapm Machinery Estimate (1966~67)

Category
Animal-drawn

Hand Operated

Item

Ploughs

Harrows

Model

Total
(Improved
(Conventional
(Kia Kong (weeder)
(Lister

Total

- (Knife tooth

Puddlers

Wheel markers
(spacing gauge)

Bullock carts
Bicyele trailer

Weeder
Dyster
Mist blower

a) Sprayers (including
portable sprayer)

b) Power sprayer and
duster

Threshers {including
power thresher)

(Comb type

Total
(Puddling rotors
(Cultivator type

137,684
40,428
20, 571

325,541
327,169

100,797
36,850

127,410

102, 654
27,68,

34,920
21,886
6,123
180,780

9,734

204,337

/Hand

C.o. . Numbers

613, 509

652,710

137,647



Catego;x

Hand Operated
(continued)

Item

Winnowers {including

' power winnower)

* Patato sliceprs (including

Crawler Tractors

. Wheel Tractors

Power Tilleps

power operated)

Pumps (including power
operated)

Hydraulic ram

Less than 40 Hp |
More than 40 Hp

Above 25 Hp

. Less than 5 Hp

Others

kngine-

5-8 Hp
Above 8 Hp

Trailers

- : All Hp up 15

Diesel
Kerosine

Gasnline

AIDC’5)/1

2. Five High Power Machinery Produced during the period 196267

Item

Power tiller
Diesel engineBZ/

1962 1263
1,326 1,205
1,500 1,800

Sprayer and duster 185 22

Pumps

Threshers

x/ Estimated

1, 564, 8,050
- 11,528

1264

1965
1,893
2,500
1,540
3,453
2,465

/3.

Fage 97
. Numbers
159,176
67,970
42,330
100
- 467
379
a8a
87
i M,272
2,039
7,045
5,188
3,000
- 40,380
19,206
3,334
17,840
1966 1%7
2,424 3,611
3,2m 6,00
2,734 3,611
3,15 7,029
11,537 10, 700
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3.--Loeal Prcduction and Import of Power Tillers

Power Tillers

lear Imported Locally Made Total
~1963 370 1,205 1,575
1964, 15 1,231 1,246
1965 119 1,893 2,012
1966 - 2,42 2,424,
1967 - 3,611 3,611
4. Capr-ity and Production of Farm Machinery
Item Power Tillers Diesel Engines Pumps
Existing annual capacity L, O" 12,000 8,000-10,000
‘Egtablished 4, 40" 10,000 L ,000
Small scale 400 2,M00 2,000 )
Production ‘in 196849 L, 607 11,000 7,000~ 8,000
Established 4,200 9,000 -
Small scale 400 2,000 -
Local conteont 1668 About 70% Arout 85% Aboyt 95%
Probable expansion 8,500 16,000 about
prograrme urp .to 1975 by 18, 000 12,000-15,000
established industries
. /5.
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6. Farm Mach’nery dap fic awcra

It was estimated that there were absut 150 manufacturers nf
agricultural equipuent in China (Taiwan) of which about 15 had operations

on a Jarge scale leveis,

Estimated Number of Manufacturers Prdducturisez/

Medium Scale orall Dcale

Power tillers . 2 3

Diesel engines . . , 5 10
: ' ; (including 2 »f
power tillers)

Gas engines . B ~ . 3 22
Pumps (power) A C12
Punps (hand) - 17
Deep well pwips 2 -
Threshers (power and hand) 2 25
Other hrnd an'! animal-drawn equiprient - 25
Estimated total 17 210

5/ Most of tho "factopice" categorisned as operating on a small scale were

merely small fabricatinn shops.

7. Ancillary Industries

a) Castings: There were abaut 118 foundries with an average monthly
oatput oI 3,060 Lons of castings, 8 clectric arc furnaces for
large castings, blast cupola for machincry castings, moulding

machines and sand treating cquipment,

b) Forgings: According to « report, twoy 2-ton steam and pneumatic

hammers were available. Sinmple forgings were normally done at

ancillary industries.

/c)




AIDC(5)/1
Page 102

¢) Sheet Metal Press Work: Most of the existing manufacturers

obtained sheet metal material from outside ancillary industries

which use cither mild steel or deep drawing steel,

d) Machin. Ship: Meast of the conponents of power tillers, ernigines,

pumps etc. werc fabricated at the plant. Only a small number of

the established manufacturers had adequate engincering kmow-how
with respect to designing >f jigs and fixture and precision

manufacturing teehniques,

e) Tools and Yics: Copying lathes, shapers, die sinking machines,
Jig borers, grinders, electro~discharge machines and optical
comparators were available from certain established industries and

governnent wrrkshops.,

/C. INDIA
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L R ey

1. Farm machinery estimate

(Number of Units)

Ttens 1961 1966 16aY
Tractors ({sur-wicel) ” 59,951 55,222 75,000
Power tillers ' n.c. l,, 705 5,000
Fioughs - wooden - 38,371,787 37,923,291 45,000,000

~ i.on 2.298,215 3,171,191 5,000,000
0il c¢ngines with irrigation

pumps : 229,972 LIRS TSN 700, 000
Electric purps 7 ir-~igation 160,168 90, 505 800, 000
Improved harraws and cultivators n.c. 2,691,267 Nat known
Improved seed 371 15 n.c, 1,121,762 ~Me
Improved theeshers : n.c. 314,292 ~M"—
Rotary chaff cutters : n.c. . 3,607,357 =
Sprayers and dusterc : n.c. ' 201,720 e
Carteo : 12,172,390 - 12,614, 661 e
Sugarenne crushers : '

(by bullocks) . . . 560,210 537 471 Mo
(by power) 33, 300 52,957 N

Note: n.c. = nol collected.

a/ Data Inr 1,66 were provicicna and subject to revision,
b/ Betimates

2. Import and yroduction of farm rachinery

The meoft“éf”faﬂm‘equipment'in general was prohibited in India.
only a few units werc imported for toot, putpeses. Lhe import »f tractors
and power tillers anly in a limibted numier was allowed and upon special
licence by tho Government, usually in the horse power range that was not

under the manufacturing programme of the cowhry.

/(a)
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(a) Import and productisn of tractors

Year Units Total
[mport Productinn
1956 L, 1,68 L,L68
1957 L,752 4,792
1958 3,733 3,733
1959 2,652 2,652
1960 3,843 3,843
1961 3,248 612 3,860
1962 3,033 1,470 4, 503
1763 1,523 1,610 3,133
1764 2,599 3,172 6,171
1965 2,064 6,318 R, 382
1966 2,88, 7,616 10,500
1967 3.705 10,526 14,231
1968 (estimated) 5,000 14,000 19,000
(b) Production of power tilleis in India

1965-66 308 Nos,

1.566-67 556

1967-6% 479

1968-69 95

(up tn Aug. 68)

. (e) Production of dicsel engines in the organized sector

1961
1962
1963
1964

41,482 units
42,835
55,540
69,172

/1965
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1965 0yl
1966 107,153
i 1967 ' ' 116,451
1968 140,000
f Note: (a) The above figures were applicable t> the large-
; scale seciors only. in the year 1967, the small-
% scale sector produced approximately 100,000
1 diesel engines of 5-10 hp.
(b) About 80% of the above production figures was for
the agricultural sector.
The following was the estimated total production of diesel
engines 1n 1968 for agricultural use.
Total 210, 000
Diesel 3-15 hp 120,000
12-30 hp 75,000
; 30-75 hp 15,000
1 {for tractors)
1 Gasoline cengines 38,000
Micro: "1-2 h 18,000
3-5 hp 20,000

(d) Production »f pumps (in thousand)

R T 9]
%T; 1965
; R 1966
1967
1968

Note

G5% of

i “' 'W: A
ot R

173.4
218.5
. 293.3
342.1
360.0

: These estimtes cxcluded the production of the small-
scale sector estimated t» be 80,000 for 1968. About

the production was rade up of machines for

irrigation purposes.

/(e)
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(e) Importatin

SIS D1 LWIPg

- —— e

Quantity (Unit)

Value (Million Rs

1561465 5,187 19.76
1965--hh 6,313 26,71
196657 I, 453 23.59

(1)

Crop proteclion -quipienn: The cstimated production of crop

protection equiprent tor 1968 was as follows:

Hand

sprayers and dusters 150,000 units
!
Fower wniapoack sprayers and dusters 15,000 "
Jther Lrpes of power sprayers 3,000 "
Tractor romtea sprayers, less than 50 "
Iinports were negiiglo e

(g) Threshers. The esti-ated weoduction for 1968 »f threshers was

as folinwic.

Pedal patly tlueshe, 15,000
Power paddy threcher 5,000
Power wheat Lhrosher 10,000

Imports were almst nil.

(h) Production o _nericul.vral umplements o
Terw Arricultural i wlu*lent?/ Agricultural machineryp/
1963 1,,728 Not available
1964 17,795 M
1965 22,750 .
1966 22,310 1,200
1967 22,700 1,200

g/' Bullnck drawn implerenis.
b/ Mostly tractor drown prirary tillage implements

Note: The estinahes

vXelided the production from the unregistered
small-=cal> sector.

/3.
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3. ated ected Dewand for Lelected ltems of Farm Machinery

. L -~

Estimated Jenand

Tatal
Aten Type 2727 3~%h  surth Flan
Mauld B')ﬁrd Plough Conventinnal, reversite 25,0M0 90,000
(30-35) sub-snil, chiscl
Disc Ploughs Conventional, r-versible 12,000 45,000
(15-20) rotators
Cultivators Tillers, spring loaded, inter— 55,000 200,000
(60-75) _ cultivators, spike to-th
Disc harrow (60-75)  Offset, tandexm, paddy © 55,000 170,000
Sowing Equipment Planter/fertilizers distrie © 42,500 170,000
(50-6m) butors, seed/fertilizers drill,
gas/liquid fortilizers
appliances,fertilizers broadcast-
ing, drills »r cultivators,
potats; ground-nut 1lanter
Levelling Eqpt, Blade leveller, lwn: planers, 27,000 80,000
(LO-45) Scerapers, iozer blades, clad
crushers, packors
Plant Protection Spray-r, du. .o 6,000 16,000
Equipment (10-15)
Harvesting Eqpt, Mowers, wind rower, r-aper, 17,000 50,000
(25-30) binder combiner, forage
harvesters
Harvesting eqpt. Potatn, raize, ground-nut 7,500 20,000
Special Crops (10)
Grinding Eqpt. (5) Rotary choppers, feed mills, 3,500 10,000
feed grinders
Threchers (30-35) Wheat, sorghun, paddy 25,000 70,000

/Processing Eqpt.
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ltam

Froces¥iuy Byres

2530

L}

Transpnrt bqpt.
(50-55)

Loade rs

Purping Sets
(15-20)

Seed cleaners, grinders,

Trailerps

F.T.J. nperated

1673-7 Fourth Plan
driers 18,000 43,000

37,000 138,000

400 1,350

1,200 32,000

x Figures encloas:d in parenthesis represented the assurmed denand of
a geven itein for cvery 100 tractors required aceording to the

" Fourth Plan
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7. Mapufacturers of Agricnltural hachinery
(a) Small «ngines
(1) Dieisel_engines: There were more than 100 manufacturers of

diesl (v nea o2 which ahont 8~10 were larg: scale manu-

facturers., The .otal roducii n nf diescel onpines was abou .
I

250,00 per y ar out of which 00,000 were for apreicultural
use, abont kalf were produced by the Larg: seale manufacturas

and the halance by small wmanuf-cturers,

(11) Gasoline engines:  Thire were about 1 =15 manufactir ro. .

thire: larecst manufacturcrs prodoced yoarly about 20,000

engines of =5 hp anid abeut 182,000 engines of 1.2 hp,

(b) Power—driven LURpS

Therc were a total of about H0-10" manutacturcers, Frty wore
engaged in small seals operations, 45 in medium scale and about
15 in larg: scali. Th: total Aannua’ pProcuctinon wag about
300,00C, ™% of tha jumps was below 5 hp and was used for agricul

ture,

(¢) Plant protection cquipm:ni

There were about 35-4 ) small scale manufacturers, 6-7 medium

scale and 2-3 largc scale manufacturcrs.

(@) Threshers
There were about A0-102) small scale manufacturers.

(e) Rice hullers

There were about 20-30 small manufacturers and about 8-10
small scale producers.

/()




AIDC(5)/1

Page 114

(1)

(g)

8. Ancillary indu-

Farm impleniontc - tractor irawn .
There wr —any small se-’ manufacturers, primarily manu-
facturing i . noerews el cultivators.,  Apart from implements
manufoicture . trect or oo wcturers, there were about 6-10
other maritaciur - .o nai 4 ootal tirnover of Rs, 2-5 million

per venr.

Otner builnck draw. foriem nts ang hand tools
« <L ; Lo and aing LooLs

here e cny oamali sesic manufacturers,

ri.-_an: haw Moterial

1

3

(a)

(b)

apcillary intystpr’ 5

Facoorios bt toon «stablished for the manufacture of a wide
rang. »f an-~iliary 1eo0s which were required particularly in the
automotiv. inlu frieg ‘e v included arong the major items,
battorics, tyree sod tulvs, broke linings, clutch assembiies and
parts thir o1, tynamos, starter rotors, fuel injection cquipment,
valves, gavdots, pistons and rings, filters, thin-walled bearings,

wheels - te.
Suppartin: Intur+rics

(1) Fermou, casting: Factories for the manufacturc »f castings
such s ralleable; spheroidal - graphite, cast iron and other
ferrous nilow cactines had already been established in the
countiy, Yoth in tin odrganized and in the small scale sectors,
Almost vrery type ol ferrous casting could be made within the
country «xcept 1 1w special types which were required for
transmission tousings cte. of automnbilea., FEven trose were

in the process of development.

/(1)
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(11) Non-ferrous castings: Factories for nsn~fcrrous casting had

(111)

also been established and could produce cnough to meet the

requirements of th. countri s outside Inaia.

Forging: There cxisted coneciderable facilitics for producing
both open and closed dic forgings. it a number of units
manufacturing autoriwbiles, railway warons «te, had forpginge
capacity [or nceting their »wn requirer.nts. In addition,
there were a large number »f forging plants all over the
country to cater to the ne-ds of cngincering and sther indus—
tries. lIluch of the forging quality stcel required in those
industrics was alrecady heing produced in India, but certain

special grades of forging quality stecls had to be imported.

/D. INDONESTA
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INDOILESTA

1. Agricultural Mechinery Quantity?

Ploughs

Special ploughs
Hand dusters
Combined duster sprayer
wind mill - pump
Hand operated pump
Jther types of pump
Rice huller

Cane crushers
Rubber rollers
Tractors

Carts

a/ Based on the 1963 Agricultuvral Machinery Census

Number of Farms using

e

Number of Implements

2., Import and Production of Farnm

(a) Imports: MNeo relialle data were available,

Farm Equipment and and Farm Equipment
. Implements
3,402,415 4,0n2,000
1,100,152 1,549,910
11,857 13,676
- 6,595 626
200 200
19,36C 30,6C9
10, 504 30,624
26,398 36,941
26,182 28,506
26,629 43,176
1,610 4,118
74,000 85,151

(b) Production: There was one state enterprise manufacturing pumps,

petrol engines and hand ~pcrated sprayers.

About five private

manufacturers produced pumps and hand operated sprayers.

/Estimated




Estimated Production of Fapm Machinery

Item Specification Annual Productinn 196768
- State Enter~ Privace Total
prise
Petrol engine. . 3-4 Hp less than Nil less than
' o 1,000 1,000
Pumps ° ) 3-5 Hp 500 500 1,000
Sprayers Hand sperated 5,000 1,000 5,000

There were no factories manufacturing bullack-drawn implements and

hand-t20ls on a .significant scale,

3. Estimated Demand and Yotal Prduction »f Farm lachinery

Iten Specification Estimated

_ Annual Demand

* (up to 1970)
Petrol engine  3-4 Hp 3,000=5, 000
Diescl engine .  8-10 Hp 2,000-2, 500
Pumps' 3-5 Hp 3,000-3,500
Sprayérs . Hand operated 25,000-30,000
Sprayérs ) | - Power sprayers 3,000-5,000
Power.threshers. 3-5 Hp 5,000-10,000
Power tiller 6-8 Hp 1,000~1,500
Tractors 3540 Hp 150-200

Annual Prnduction
(1767-68)

less than 1,000
Nil
1,200
5,000
Nil
Nil
- Ni
Nil
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. B. IRAN

: ' 'F s ' ) . ) : ‘ ..' ' qeEe
1. Estimated-Farn Mgchinery (1968) : S

Iten Nunber
Tractors 20,000 - 25,000
Power tillers ' 10,000 - 15,000
Diescl engine stationary type : «
(aFricultural usage) ' 20,000 - 30,000
Deep-well pumps , e ; ' 10,000 - 15,000
Hand pumps . -~ 60,000 -~ 80,000
Hand sprayers . 100,000 - 125,000
Spray rs (power spermted) ©o el e g 0000 20,600
Fertilizor spreaders I e LOC - 600
Sood drills -~ 1,500 - 2,000
Cultivators T T 10,000 - 15,000
Crushers N 800 - 1,000
KW IS o o - ROO ~ 1,200
Combine harvisters o ' | 1,000 - 2,000
Paddy tnreshers (power) ' o ’ 1,000 - 1,200
Rice hullers (small) S 7T 2,500 - 3,000

2. Froduction of Farm tiachinc ry

1965 1066 197 1968

Tractors (30-40 hp) Estimated about 4CO - 500/year

Power tillers . gon 1,200 1,500 3,500
Semi-mechanized paddy threshers - 570 760 1,200
Small trailers (for power tillecrs) - 140 200 500

Small ploughs, cage wheels, ote, - -

Pumps ( ineluding hand purps) 2,575§/ 3,000 3,500 -
b
18

Deep~well pumps 260 610 -

Notc: a/ 1950
2/ 1964 . /3.
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e oot el i 5 i

3. Import of Farm Machinery ('1765%8')‘

1965-56 196667 196768

Tractors? o 3819 . 3,09 3,27
Power tillers - = 2,570
Tractor cngines e ) 50 5. .13
Diescl engines“staﬁi.’)hax"y., o ' o 210 ' o 227 37
1gricultural usage " ) ’
Decpwell pumps 6B 2em 2
Hand purips 3,924 11,218 | 8,420
Hand sprayers . ... 16,968 26,519 . 23,595
Spraycrs - machine e 1,334 1,630 8,973
Fertilizer sprcadérs .. o 56‘ o 9 ' 134
Seed drills | 301 | 108 638
Clod crushers | 225 183 | 50
Cultivators . T 2,004 h,238§/
Mowers D - o 160 227 .69
Combin}e‘ ha;'v‘e_sté;S o 5, 62" 369
Threshers 303 149 812

Note: &/ Including all typc 2 tractors - iaports 1961 (2,500 units),
. 1962 (1,800 units), 1963 (1,56A units), 1964 (2,728 units).

b/ Including 1870 rtary tillers from Japan.
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4. Demgnd for naior ! opms of Farn cachinary

Tractors: loughly, th tottl tra-tor demand by 1970 might be 4,500
unitg, i 7,000-00,000 units hy 1975, ihe trend appeared to be in
the range of AG=70 Hp tractor usa . They wers mainly us.d for dry

land cultivatinn

Power Tillers: ifne market trend was towards o4& Hp (5 por cent) and

7'Hp (35 per cent),  iowever, with 2 larg r arca and an intensity of
paddy cultivation in the Caspian area and also in other plain areas
with' irrigational fuciliticos, the demant for rower till i was expected
to increasc. it was alse Lt that in futur. R-12 Hp power tillers

would become popular.

Engines: Ther: would ™ a dorand for 1-J Hp micrn ongines, 3-5 Hp
gasoline - nginvs, 5-15 Hp ticscl, and 12-30C 4p stationary diescl
engines.  About 30,% ongincs H7 111 typos nor v ar were exprcted

t> be in demand hy 1970,

Punps: Thor was no substitut- forandt far hand pumps, <"-8" centri-
fugal purips would b largoly used by farrers.  There was a limited

demand for dir pewe L1 panps (absut 3,000 by 1970),

Sprayers and Yustuers:  ihe tomand for hani sprayers in 1970 would be

about 25,00C, However, demand wouli ineroase foap knapsack spraycers
and trolley rountod spravers,  There would be a gond narket for

tractor mountod spray. rs alsc,

Th{eshers: :gggg!: The demand in futur: for pedal threshers wvuld he

nil. The demand for power threshers was expeeted tn he
1,200-1,50" hy 1970,

Wheat: o wheat tareshors were in use.  Combines were
popular, but the numbor was not =are high. To meet the
requirerynt of 4 "elacs” of farrors and taking into

aceount the nvage pattorn in wost Takiatan ant india, there
appeirod to be 1 necessity te intraduce power wheat

threshers. Derand was oxpeetod t9 he abaugt 500 by 1470,

/Rice hullepst
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Rice hullers: The demand for 1 toh/hour ricc hullers was cxpected to

be about A00-700 units by 1v70. However, the actual number required

and the demand needed further dotailod investigation,

Seed cleancrs: o ranuficturing mrorram e oxisted.  There would be ‘a

demand and gond scope for manuficture.

Combine harvesters: Rice: No Combine harvester was in usage, There
was a necessity to introduce the same nn an
experimerital! basis,
Wheat:  Thero wis good scope for combine harvesters.
There could be a plas. for local manufacture of

s 1f-prop.lied coin nes,

Mechanization of sugar hoot: 1isht 20 45 Hp row-crop tractsr was
required in that ficld. Abent &0 X ha of sugar beet was under |

.

package plan of int pratsd incat and credit supply. Beet lifters were

imported from Isracl, “rmany and 0,4, There would be scooc for a
“~

sugar bect nharves¥ing nacaine. o
. . 2

Cotton Fickcrs: The Fourdl, Flan had no programme in that field. It

™~ ' “ .
was felt that’ it was "tno carly" to intraduce the same on a mass
scale. although there was 2 necn for cotton pickers, it was nccessary

to introduce the swme on an cxperimatal scale, .
Yther Equipmnt: Iprinkler Irrigation Syston:  The winistry of Water

and Voo et et 50 ein) priority to the sprinkler

irrigation svsten. lThere were irrigation loans for
deep-well pumpr, punps and the sprinkler jrrigation
systenm.  Thore was gowd\écop‘ for local manufacture.
Jthor igm@iijgg;: Thor~ was geod scops for manu-
facturc of dise ploughs, would board ploughs,
cultiva‘ors, hirrow. and s od/fertilizer drills,

The gov rnrent had lans to manufactur~ a fow items

iﬂ t}l‘ t }.* ! f‘.\ ~ L/qT‘Iy'

/5.
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6. Proposed ianufacturing I'rograrme of

Machinery in Tcheran

Eatimg ted wiiitional Thtal Additinnal
Name of Industry capactiy capacity capacity capacity
in oporation  commice for under
in 1367 sinned speratisn  construction
Diesel enginusi/ - - - 7,450.
Centrifugal puaps 3,50u 700 k4,200 10,000
Deep well pumps 610 472 1,7%2 650
Tractors 500 - 500 5,000
| 196) 1970 __
Additional Total Additinnal Additional Total Additional
capacity capacity capacity capacity capacity  capacity
cormis- in mdter comnia~- in under
sioned operation  constructinon sioned nperation c¢onstruction
2,235 2,235 5,425 118 2,353 5,047
3,50 7,704 7,000 5,414 13,118 5,500
646 7,728 500 557 2,285 250
5,000 5,500 - - 5,500 -
=9 1972 .
Additional Total Additional Additional Total Additional
capacity capacity  capacitr capacity capacity capacity
commis- in undey comriis-— in under
sioned speratiosn  construction sioned operatinn construction
£
9,073 22,191 2,500 5,161 27,352 -
1,293 3,578 - 154, 4,009 -
- 5)500 - - 5,500 -
1/ Including for industrics and other usage. i
/7.




- 006 - ucy /¢ - u SA3TTEBIY [TEuU *4
- 00zt sadAy 2 - - " sisysaaui £ppzg °g
. *035 STasym ‘P SoTd3Snpur . squaw=stduy
- - - 2Jed ‘smc1g <CATSH FYSTANSITw uedaysy ‘1on Uedy—-pejysy I3TTTY I23MC ] )
33U
—-ATdWwT TadnyTro
(Huon 41qeqead) 2TIqe] ‘1UBT]  -TIFE UMEID UC
A4/ ¢ - "~ squausTdurt TT papiosp 394 qow Mddu Thg 3uUTyd®w pajunow Joioedy *
/3 200° \ A N tpTIng ! I1°9
(paTeco Jdaqem
- ejedys )
( , - dy ofz -7 9 (umadon)
e ( M dy 14 -7 g *9rn pICIIwic
oo™ ( dy 79 g-: 2 *p1~ ‘rog
( dy 7z =7 g OTJd3d3Tq ysTTduqg Lueduc o 3QEATIg JUTFUS T3S2Tm *§
000°0T , wdT=u2 STapcl $T - u = - sdemg - %
00t dy ¢2 HOO T-2~¢€ (Butpnyout)
0S4 1T . dy 81 HOOT—S-¢ ETABACTSOYDA2Z) I-4+Ue T4 Futasaurdu, auTduUs T2SaTP
0sz‘e dH 6 Mo0T-2=7 eTpereden BTARTC % TE0TdanyTeday £reuctinic g
Tesa1p—dy 3 90S€s~10
T3saTp—dy GasTES-10 wedep ‘oo
: dy & VONTES—10  “°P37 soTJ3snput Ued 5451
000°S 00§°¢ TWI3eg~dy ¢ OEHTEC-1n  LA®ap TUSTQNsyTy €*0un UBIT-pESUSY SIBTTTY damMeg *Z
< . Apcmﬁa 4030 ZTAQ%T
0T St vIUBLnY ‘AcCsEAg ‘queTd Surdassurug
000 ‘7 - 0S9=0  Tede3o®d]l ¥NTZN TRITIInTT .39y
uapsmc ‘Zaoqegacr, sJI¢}o8d)
06e 367 du ¢¢ CATCA *w°d Ueloysy cATCp ‘g Tedn3NoTIdy T
1
' . - 3TM &q . <.
167 396 . , , . aJdnyopJnuey. ‘
=T mpwczw L 10T3EOTTovd TapoK UCTREIOGRT TC 7 psan3deg o o1l waqT

uct3onpead POYEUT Sy

£q pesdanjorgnuey

Q2T @dyg

Ued] UL AJBUTYO®RY WIT ]

T/(8)oar™

Jc oﬂrmpmopm\mmﬂh:uomw:mmz JC STlE+a0 jC Xdemwme -,

S e o A ik




AILC(5)/1
Page 126

F. REPUBLIC JF SOUTH KOR“A

1. Farm machinery Estimate

Upite

l. Ploughing machincs

Ploughs | | 990, 510
Fower tiller 3,819
Tractors ' 3

2, Anti-Insect lquipment

‘Hand power sprayer 43,148
"Hand sprayer | , | ) 183,373
Power equipment 12,768

3. Ihreshing vachines

Rakc thresher : , - - 528,799
Hand thresher | - 373,692
"~ Power—driven . : 25,47,
4. Winding Machines ;
Power—iriven 7,304
5. Straw Mope Hachines . ‘
Pedal driven ; v " 67\',698%_
. + =1 i
Power driven . v P ‘3&0;
’ i : ' Pt
v v 6. Straw Bag -achines A ‘ x‘ ‘g 3
Hand operatcd ! 113,173
Pedal dtiven - bayy 754
Power—driven 63 E
7. EPump
Hand operated 46,463
Power—driven 31,613
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Units
8. Other Agricultural Implements
B 'Séwing machines ‘ 1,255
Weeders ' 450,078
Hullers 25,708
Rice pnlishing machines 43,058

Source: Farm iachinery Census (1967)

2. Production and Trade of Farm vachinery

(a) Lmport of five major power machinery produced during the past

five years
Automatic cultivators Tractors Hand-operated Power {(n.e,s.)
sprayers sSprayers
Year US$1,000 Units US$1,000 Units US$L,000 Units US$1,000 Units
1963 1l - 7 - - - 316 -
1964 108 - 72 - - - 318 -
1965 42 ~23,5u2-§/ 22 2 2 216 L1 2,474
1966 38 5,5 q1s oR 2 129 109 1,648
1967 257 709 8 3 3 115 321 4,131

Source: Commerce and Industry Statistics Yearbook, 19AR

a/ These estimates seemed to refer to parts or components ~f power tillers,

(b) Five major power machinery produced during the past five yecars

Year Sprqyersé/ Threshers tfi;g:s Enpines Fice millers gﬁ;gg
1963 77,334 3,155 - 7,266 6,600 20,993
1964 . 66,652 3,897 263 8,186 R,102 14,301
1965 - 41,444 3,243 708 15,119 5,210 7,486
1966 50,845 2,966 74,8 9,434 4,065 3, 56%
1967 63,094 3,127 6,762 13,033 2, L2 b, 288

Sou-=~: Comerce and Industry Statisties Yocarbonk, 1968.
a/ Including man-power

/(e)
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3.

(e) Exports -
Exports were reported for 1967 for 61 engines, 200 power tillers
and 43,216 hand shovels,

Demand and .ii¢ »of Farm oachinery

Four—-wheel tractors

Deriand wis very linited because »f the small size >f the holdings
and lack of finince by the farmers. 58 tractors were reported to be .
in use in 1968 in the ruge »f 35 Hp to 47 Hp (Ford and Bolinders;

LO nthers vere being imported fror Japan).

Cra wler tractors and toreshers

A few of then (16) had beer imported for land development and
land reform. )

P'Jwer tillers

Intryxduction »t power tiliers frmn Japan started in 1957. In

1961, 30 units and in 1962 90 units had been used. In 1967, tw»

companics were licensed to asscrble power tillers, In 1968, 5350
pawer tillers were reported to be sold with tne following distributions
6 HF 2 Hi 9 HF 10 HP
4,00 2380 920 1650
and the total number snld by the National associatisn »f Farmers
Ca—nperatives (NACF) was 7,265 at the and »f 1948, 80K ~f the power

tillers were soid t» individual farrers and many »f them were rented or

© leased t5 sther farmers mrt-tire. The sther 208 were bought by

-
*
.

eontractors,  lhey were mustly used far tillage with rotary tillers
(twice for caeh croy) and 1ls- for trinsport and for operatihg paddy
threshers and rice huilirs (200 nays 1 voar).  Sales were almost entirely
Mmale by NACF with a subsidy »f 30% and 30% 1loan at 9% interest rate for
5 years.

—— : | /tngines

5
£
£
:
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Engines

Data were nst rvailable for sales in agriculture, Input statistics
mention 5,850 units gasollne engines and 577 diesel engines imported
in 1967 an? pr J(iuctiﬂn figurcs for the sare year were 13,033, In 1967,
4059 engines had heen delivered for 1rr1gat10n pumps (50 diesel -
508 gasnline),

Pumps

Irrigation pumps were provided free by the government to village
self-governing badies which lend them to the farmers »n a rental basis,

4059 units (pumps and engines) had been supplied in that way in 1967,

Sprayers and dusters

Hand sprayers were very popular in Korea,  about 40,000 were sold
in 1968 but there was a tendency towards the use »f power knapsack
Sprayers: 2,000 in 1968 partly ranufactured in Korea. (T>tal government
supply was 2,200).

Harvesting machines

Harvesting »f paddy and other cereals was entirely done by hand,

Threshing machines

Simple pedal-operated paddy threshers were widely used., Proaduction
in 1968 was around 5,000 for a produc tion eapacity »f 20,000, showing
that the mrket was almost flonded. Demand was towards power threshers

automatic »r semi-automatic (as concerning the feeding) about 3,000 a year,

Y/
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L. ranufacture of Farm iachinery

- = — Claimed  19%A ~Import
Item‘“ No. of mfgs Prductimn  Production %
Power tillers 2 10,000 5,000 30

Power sprayers 2 1¢, 000 2,000 50

Hand sprayers L 100,000 50,000 nil

Pswer purmps 10 30,000 5,000 nil

Manual threshers 10 20,000 5,000 nil

Automatic thrashers .2 - 1,000 - 200 nil

Semi-automatic : '
threshers 3 2,000 500 nil

Yiesel engine (including o B ;
2 power tillers) 4 20,000 - 5,000 . Raw material f

Grain polishing, husk-— ' A | f
ing, milling, ete. 4L 10,000 500 nil j

Hand tanls ' 37 - - -

/G.
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- - G. MALASIA
1. Fapm Machinery Estinate
Vest l~hl§ysia3/
(as at the end »f March 1968)
Descri t’.'m L—wheeled 2-whecled Fower Water Power
escrliptd tractors Lractors threshers pumps eprayers Total
Departrmental 170 h6 R7 111 153 587
rmachinery
Machinery >wnod 310 817 14 2.3 103 1,487
by farmers .
Machinery 2wned 590 58 1 67 18 734
by contractors
Machinery nwned 24 " hb 1 2 1 ol
by Farmers
Assaciation and
Co—operative
Societies _ —_— _—
Total 1,094 1,007 103 423 275 2,902

a/ Data for Sabah and Sarawak were not readily available. The above

figures do not include machinery used »n estates,
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3. Demand and sales of farm machinery

No reliable data were available regarding actual sale figures of
farn irplewmente. The demand trend pattems were however, expected to
run as frllows:

(a) Crawler tractors:

About 75% of imported crawler tractors were used for industrial
a.n;l construction purprses. About 25% were used for land clearing and

limited agricultural usage,

(b) 4-Wheel riding tractor:

- Usage: In paddy fields, arsund 60 hp tractors were widely used.
They were normally owned by the contractor for sustom work for agriculture,

35-&5 hp tractors were used ™ estates for transport purposes,

Sgles: It was cstimated that the total sale in 1968 was about
600 tractors, B

Ford ) ’ T
Maeeey Ferguson ' LOR
‘Intemational Harvester 207
Nuffield ond others 10%

(e) Power tillerst

A Usag : In west x'ialaysm during the past couple of years, an
increased number of power tillers had been imported. Normally they were
farmér—-owned.

Market share:’ The estimated demand was Wbomt 808 units and would
g0 up to 1,000 a year in 1969. The most popular HP range was 8~10 hp.

/(d)
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(d) Engines: o o B S U

Diesel engincs: No diesel engines were being manufactured, Since

diesel fuel was inexpensive (about M$0,78 per gallon), diesel engines were
popular., No tax relief for usage »f dicsel 211 for agriculture was offered.
The cngines were imported. The estimated demand for engines was about

3,000 per yoar, excluding -ngines for power tillers. The horsepower ranged
from & to 14 hp. | :

Gasoline engines: Thure was alsn a necessity for 1-2 hp gasoline

engines for power sprayers.

(e) Punps:

~

Centrlfu5al wnter pumps for dry land cultivation were becoming
popwlar, Only Pumps uued in the mining industry were belng nmnufactured
The total demand for pumps was ahout 1, SO\ per Vc“r.

(£) bgrlzcrs.

The usage of hand=pperated sprayers had just been started . There
were nnot very many power sprayers. However, with emphasis »n paddy and

other dryland crops, their usage was expected t» increase,

(g) Dryers:

More than 15 types »f drycrs were being imported and tests were
being carried out. It was expected that dryers would beeome popular

and would be bought by millers, contractors and farmer assoéiéﬁions.‘

Big drycrs with 3-4 tons/hour up to 10 ton/hour costing about
M$ 30,000 were gpitable for big licensed rice mills,

(h) 'Thresher :

The pedal-type of threshers intmoduced were not popular because

2f low capacity. Thcere was a great necessity for power driven high
capacity threshers,

/(1)
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" (1) Harvesting and threshing:

A few self—propélled and pedestrian conbine harvesters had been
imported. As combine harvesting was 1 new concept, it was expeeted that
it would toke some time to educite the farmers in its usage. The self-
propelled enmbines were being tested in the puddy fields, & 7=Tint
combine imported - it wes reported — had.taken 2% hourn per acre whoreas
a 13-foot c¢ombine had taken 5 hour per acre, Howcver, the results were not
eonclusive. The small rads and smalil fields offerod_lindtod.narkct for

big self-propelled combine.

The small riding combine harvester, had a maximum capacity of 2
acres per day. =slthough it was slow compared to the big eombine, it might

offer an intermediate solutisn, for harvesting prmblems. In that
connectiocn, it was to be pointed out that the labsur inpput for harvesting
paddy was 21 man days/asro rosting i563/%3re out of which about M336-39 were
given to hired labour. The tire inteprval factor for harvesting in double

crop areis wo'lld become very critical.

During the next 4 or & ycars, it might be advisable tn introduce

different makes »f combine harvesters and popularize them,

(j) Tractor drawn implements:

For estates and dry land cultivation, the following were popular:
Dise ploughs
Disc harrows

3 ton trailers

For paddy, cagewheels and rotary tillers were popular, As govern—
ment was encouraging crops such as maize, tapisca and sorghum, seed

drillers, fertilizer distributors, and harvesting equipment would be

/necessary,
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necessary. The target was 50,000 h of maize and sorghum. The quantity
nffered limited scope for local manufacture. Agein, although about
48,000 ha of sugar cane was cxpected to be planted in the near future,

the seope for local manufacture »f speeialized machinery for sugar cane
was limited,

{k) Trailers:

There were a few firms making trailers locally with about 20-30%
local content. Lyres, tubes and bodies were locally made while axles,

chasses and brakes were imported. There was a need for varied types T

trailers — having 2, 4, and 6 wheels.

Trailers werc used for farming and non-farming operations
extensively.

/5.
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5. BEstimated Denand and Future Trend for Major

Agricultural iachinory

Item

Specific tion

hstinted demand
in 1969

Future trond 1972-73

4 wheel riding
tractor

Power tiller

Pumps

Engines . . ..

-
v

Sprayers

Dryers

Threshers

35-45 hp

8-10 hp

2"_6”

- 4=10 hp

(diesel)
1-2 hp

o ( putrol ) '

Hand »perated
power

% ton per hr
4=10 tons/hr

Power operated

Combine harve§ter 2 row

200-300
(Estate)

1000-1500

1000-2000

...3000-500Q

500

10,000

500

75-100

—

THtal Bemand by 1972-73 is
about 1200-1500. 1t is

ceXpected- that pereontag.

share »f 35-45 hp tractosrs
will go up s it may be
used by farmer owners fap
paddy and upland.,

bemand by 1972-73 will g»
up by 2000-25000

as dry land cropping 1s
boing eneouraped, demand
will g5 up to 4000-6000 by
1972-73,

Estimated derand 5000-7500

Estimated demand 2000-3000

20, 000
3,000

Need introduction and
extension for the present,

Need inteorductiosn and
extension for the present.

Need introductisn and
extension for the present,

JH. NEFAL
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H.. NEPAL e
1, Farm Machinery Estinate
~~ No survey on farm machinery had s» far been rade. Surveys »n g

farm machinery were duc t5 be undortaken by census department »n the

agricultural censas progrume, -

Howevcr, in. 1960, it was estimated that the number »f agricultural

“tractors was 210 and the number »f garden type tractors 11. The number

in 1968 was cstimated as frllows:

Tractors (dgricultural) 700
Power tillcrsg/ - 15 ) e

%X/ The power tillers in usc werc -wstly for demnstration purposes.

Ze Import of Tractors and Farm eachinery

As from 1967,'thu following types of implerents were importeds

Item Specifieatinn ApproX. units
Tractors 25-35 Hp 00
Irrigation punps ) 8—16 Hp with engine. 150

centrilugal
Fower tillers - ' 15
Hand pumps For water supply 50, 000
vouldboard ploughs Bullorck drawn 15,000
" Plant protectinon cquiprent 500
Rice huller with engine or mtor 1,000 o
Pedal thr shers 200
Power threshers S T TR 1 4|
Hand implemcents 100, 000

/3.
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3. Bstimated Demand »f Fary bguipnent in copel (1969-1974)

Qs . - Bstiyated demand
Item ) | wpeeificatinn 196670 197371

Riding tractors. 3045 Hp 100 300
Fower tillers . 8-10 Hp _, 50 500
Powsr threshers 18" size d4rum for rice & wheat 100 500
Knapsack sprayems 35 cc. 6-8 kg (engine operated) 150 500
lrrigatiosn punps 5-10 BHp TDH -30-40 ft 200 1,000
Deep-well  pumps TDH 100-200 ft., 20-40 BHp,

engine or motor 50 100
Rice hullers 20 BHp <nginc ar wotor 50 200
Vil crushers
Flour mills: . :
Dryers Mobile tyr« 10 100
Fould board blohghs Aninal drawn 6" o i0,000 - 50,000
Cultivators Animal drawn = 3 tine 1,000 10, 000
Harrows Animl drawn - peg tioth type. 1,000 10,000
Ditchers Animal drawn 250 tleeds extension

work
Hand Sprayéré-& Knapsack type S 100 1,000
duster~ , . T
Pedal threshers - T 500 1,500
Harvestiﬁg eﬁuipment Animal drawn r ’: 25 152
/I. FPiKISTsN

e s
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I. PAKISTAN

1., Estimted Fgrm:Maehinery Population
| - East Pakistan  West Pakistan -

Tractors (Track & non agricultural) 75 - 100 1,000 - 2,000
Tractors (Agricultural) 1,200 - 1,300° 20,000 - 22,000
Power tillers 2,000 - 2,500 less than 50
Tute-well pumps : mt known 50,000 ~ 60,000
Centrifugal pumps S 11,041 nst known
Viesel engines . o - nst known nnt known
Wheat threshers 20 - 50 1,500 - 2,500
Combint harvesters o 3 20 - 30
Hand Sprayers & Dusters g 20,000 - 25,000 5,000
Power Sprayers & Vusters
x 4s estimated by private tractor dealers; official cstimates: around
500-600. )
2. luport of Tractors to Pakistan
(Valuc in Rupees) ' |
Year Private (Rs,) Public (Rs,) Total (Rs,)
Jan.-Dec. 1955 5,710, 964 - 5,710, 966
1956 ° i 4,529,117 - 4,529,117
1957 5,255,555 2,269,562 27,951,217
1958 - - 6 SH0, 062 10,334,116 - 16,880,178
1959 4,617,946 b,421,990 11,039,936
1960 B 16,282,322 8,50, 78, 24,933,106
1961 12,864,913 L355,705 1,722,618
1962 17,631,458 1,809,299 19,440,757
1963 1,621,103 1,284,139 17,705, 24,2
1964 22,060,431 5,317,305 27,377,738
1965 28,518,670 53,655,907 34,154,577
1966 - - 57,367,776
/Complete data
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Complete data about the actual number >f tr.ctors imporhed in
the country were not available.

3. Lstimated Existing Maijor Manufacturing Fanilities for Farm Equipment.
in Pakistan (in unit) |

Ttem Total Hest Pakistan Last Fakistan
: N2, Production Capacity Nn,of Prod. Capacity No,of Epd. Capacity

— Plants 1968 Plants 1yA8 Plants 1968 L

Tractors 2 1,700 3,500 1 1,70 3,50 - - .

30-45 Hp : ,

Qiesel 4 11,500. 17,000 - 3 9,000 14,000 1 2,500 3,000

Bngines

10-30 Hp , :

Centrifugal 3 12,500 19,000 2 9,000 15,000 1 3,500 4,000

Pumpe

Deep well 3 3,000 3,200 2 800 2,000 1 1,000 1,200

Pumps ' ' '

Threshers 2 950 2,000 2 950 2,000 - - -

wheat Power

Uriven

Sprayers 3 8,500 15,000 2 7,500 10,000 1 less than 5,000

(hand . : 1,000

>perated)

4, Future demand far major forms “f farm machingry

(1) Tractors: In West Pakistan, the demand sf 3,000~4,000 tractors
of 45-55 Hp and 1,000~1, 501 tractors »f 55-45 Hp by 1969~70 was
expected t> increase to 6,000-~7,C€0 and 3,000,000 tractors
respxctively by 1974-75. The demand for tractors in the higher
horsepower range was anticipated to be of higher percentage in

1975 than the derand in 1968. In East Pakistan, the maximum
demand would be in the range »f 30-45 Hp tractors. The demand

/by 196970
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(1)

(111)

(1v)

(v)

by 1969~70 was estiunted to be absat 500 and wa. expected to increase
t> about 1,000-1,250 in 1974-75.

Power tiilers: In %West Pakistan, power tillers had not yet been

m rketed 11thouqh’it wad expectel that their demand could be
sabsta . tizl if higher gnins were obtained in the larger-sized paddy
ficlds with the use of irrigation. There appeared tm be 4 gond
rarket for power tillers in coast Pakistan farm,  slrost all the
agricultural lunde were plantod with paidy. I'he demand f>r power

tillers wa2s ~round 1,000 units » y-ar. That might increase to

‘1,500 hy 1969=70 and tH -about 4,000 by 1974-75.

sngings: e denand far 1-2 Hp gasnline miers engines was expected
ty incrunse frorm abaut 10,000 in 1969-70 to ~bout 18,000 in 1975.

For 3-5 Hp kernsin /gnsoline ongines it was oxpected to increase from
L,O07 In L5000 10,077 in 1775, For 3-15 H; dirsel encines it was

expected to increase- frorm “round 25,000 in 1970 to 60,000 in 1975,

Fuups: Tno somend for hond punmps wis expected t9 be linmited, The

demand for <Z-4" centrifup:l punps was expected to increase from

‘20,007 in 197 to around 50,000 in 1975. Th r. wis a n.cessity to

intrayduce iow Lift paddy pr.pelled punps in Exst Pakistan,

e

Plant brotection wquipment: In VWest Pakistan, the annual demand for

han' sprayers in 1975 wns exyeeted to be around 50,000 units. The
demand for 1-2 Hp knapsack sprayer was expected to» go up from around
10,000 in 197C t5 around 20,000 in 1975 . In West Pakistan
the dewniand trend would be towamis tractar—rmunted sprayers and in

East Pakistan towards b>o>m and power tiller-mounted sprayers.

: : . /(vi)




(vi) Threshers - Paddy: The existing wheat threshers were suited for

(vii)
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'Indica' type paddy. However, it might nat be efficient with the
'Japonica' variety of puddy.  The demand for pelnl-nperated
threshers was expected to he limited while the demand for power

operated threshers right be around 5,0C by 1975 1f a suitable

thresher could be introduced. In wast Fakistan, the demand fop
pedal—nperated tnreshers might be apound 5,000 by 1975 while the
demand for power paddy threshers might inerease from 3,000 by 1970

to 10,000 by 1975 if a suitable design were intraduced,

Threshers = Wheat & Paddy: The Fresent wheat tnreshers manufactured

in West Pakistan had capacities in the ringe of 300-500 kg/hr. The
demand for power whent threshers was likely to increase from 5,000
wmits by 1969-70 t arund 20,000 by 1975 amd rore if a suitable paddy

cum wheat thresher were introduced.

/5.
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J.  PHILIPFINES |
1. Egtimgtes of Farm'Machinery
Items Estimated
: Nupber in 1948
Four-wheel tractops 12,000
Power ..llers ; 7,500
ﬂ;ngi'nes ('- ) )
Water punps ) 90,000
Threshers . 8,000
Sprayers | . 60,000
v
Sugnreane crushers 2,30
Abaca stripping machines ~ 5,700£/
Rice and com nills S S 3,500
Rice hullers/cleanecrs including cone~type mills 4,000
Power cultivators (eeee)
1. 000Y
Animal ploughs 1,951, 00
Harrows ' 1,315,300£/

Farm machinery estdnﬁte was to be understssd as the surmation »f the
total sales and imports, disregarding sbsslete machines and those in disuse.

/2.
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3. Production of Farm Machinery

Biding tractops: 1In 1967, 1200 tractors representing 80% of the total .

domestic sales were assenbled by two firms.

Power tillers: Nenrly all the power tillers uarketed in 1967, estimated
at 2,80v units, were assembled nt no substantive lacal content by
assemblers »f 15 varinus brands,

Engines: There was nn significant productisn of engines for agricultural
purposes. )

Punmps: In 1967, the demand fop punps for agricultursl use was absut 6,000
units which was met Almgst entirely by local production,

4. Future demand for Agricultural Machinery

The foll>wing was a breakd-wn of the estimated sales and projected

demand »f selected farm machinery,

1968 Annual  Pmie cted Demand

Sales 1970 1975
Four-wheel tractors | 1,500 1,800 . 4,000
"Power tillers 2,800 3,500 7,000
. Engines . : _ . n.a. o
Micrq—gasoline‘ Coud) 6,000 -
Small gasnline (ave) 5,000 L
Small, diescl . N 8,000 -
Medium~sized diesel B 200 $~
For tractor - (aal) 1,800 -
Water pumps . - 6,000 10,000 2G, 000
Power sprayers and dusters (eee) 5,000 -
Hand-operated sprayers & dusters (eed) 10,000 .-
Power_5perated ﬁaddy threshers (aed) 3,000 -
Frot—operated paddy threshers (aes) 2,000 .-

LR
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K. THAIL.ND

1. Bptimate of Farm Machinery in Thailand (1968) (number

Riding tractor:
.Lrawler tractors
Power tillers
Ploughs general
Harrowa

Culti-mt -y

Seed distributors
Fertilizer distributors
Harvesting machines
Threshing niachines
Hullers & shellers
Winnowing ~1chines

28,000
4,250
2,800

100, 000
50, 000
500
250
150
o
250

"300

<. Import of Farn tiachinery (nusber of units)

1963 196k 1965

Tractwrs (incluiing power 1,922
tille,s) .
Traotors (crawler type) . 1
Ploughs 12,158
Harrows' 236
Cultivators 107
Seed distributors ' 3
Fertilizer distributors 6
Harvesting machinery o1
Threshing machinery 12
Hullers & shellers 31
Straw & fooder presses 2
Hay & grass moacerg 2,060
Winnowing and sihilar 3

machines

3,446

418
55966
5,600

22
6

53

3,189
1

100 ~

3,047

L73
15,176
733
18
64

1

2

2
19
21
3,113

/3.

’)f mits) At e

1966
3,862

677
26,378
15,869

21
31
29

4,287
121

1967
L1y 036

1,38
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3. Demand and Sales nr Farr Machinery

S —

(a) Tractops: It wes esti~ated that the Present annual derand fop
farti tractors ranged fror 3,200 ty 3,600,

(b) FPower tillers: I dernt for power tillers was vXpected t5 be
around 1,000 units per ¥ar.

(e) Other farm vichinerys

(i)‘ Includud were Liplenents far tractors, The st prpular
implenents wore vounted disc ploughs, enge whoel and
"disc har~>ws., 4 few Hf them WCro'imerted but rnst of
ther were made 1ncally by small ranufacturers at low
cost,

(1i) There wAas a great demand for purips-centrifugal and 1ift
proneller types - used for irrigetion and cngines—
g4soline »r dicscl,

a‘(iii) chxrding all »ther 2perations such as harvestin « and
thr.shing »f pridy, no ather Wpcratiﬁns such =5 harvest-
ing an threshing st patdy, no othe - forms of machincry

were used to any groeat extient.,

L. Farn Machinery Manufacturers

(a) Farn tractors: Twn fir:is now asscmbled farm tractors at a combined
sutput of 3,000 units 1 year. Bofore the end of 1969, two more

firms, would start 2sserbling tractors from import .d components,

(k) Power tillers: 4 few nurbers were rade locally by snall manufac-

turers with inported engines, {

(c) Diesel engines: No dicsel engines were presently manufactured,

/()
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(e)

(f)

(g)

(d) Pumps: Small centrifugal pumps were locally manufactured and.

sold widely in the loenl rorkot. The stwp-t1il pumps which had
been develnj.i by the Engincering Divisinn »f the Rice Department
were still prolucd in lirit ¢ quantiti.s. Pumps »f bigger
capacities were irgorted. by makers Loporred the ongines sinee
none were yt Locilly cwaildbl ., It was estirated that there
were ~hout 30 sne-roo workshops nonufacturing propcller punps,
of which 1 fow were »f noedium sizes and manufactured- about 40-50

puwips 2 dwy for throo monthe »f o your,

Fam inploents: Four firms were known to manufacture iron

ploughs ant ‘lisc harrows., They were snall onterprises 1ocated
up-country, The: sne in Chonburi was perhaps: the biggest among
thein,  As Lite as 1967, the r'irn vanufactured about 3,000 iron

ploughs per voar, but now the firm produced »nly disc harrows,

Sprayers i dustors: 0 rower aperated knapsack sprayers were

manufacturct.  However, <bout 5-6 small firn were mnufacturing

hand sprayers 2t » total capnelity »f about lﬂOOO/ycar.

Ricc milliny - .chin.s:

(1) The dnpincering “ivisisn »f the Rice Department had
introduccd 2 centrifugal rice hulléf ahd poliéﬁéf wifﬁ
1 maxirun sutput capacity »f 400 kg »f thté rice
uer day, .

(11) The Rice Milling Industry C>., Ltd. manufactured 'Pinken’
rice 1nills with 1 capacity »f 24-30 tons pér'2L‘hours

>f high=-grade rice.

(h) Grain dryers: No manufacture had yet been undértakénlélthough

research in this ficld was being done by the Engineering Division,

/5.
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5. Research and Testing

The research and developrient wark of the Engineering Divisisn »f
the Rice Departrient »f the Ministry »f Agriculture had develaped many
agricultural inplerents suitable for lsenl comditions, It was reparted
that the Division had been Allaented anly 4 s1al] sum for this rescareh
work each ycar (about Us$100,000 in 1967-68). 60 was fop wages and
salaries, Hence it was diffieult t» demdnstrate the effectiv oness and
capability »f the developed machines »n a ntion-wide basis i, spdep that
they might be accepted and beenme PopwAar among the farmers, At present
there was n» manufacturing firr which mass~produced such cquip ent, The
Government had however suppsrted the establishment of the Mechaniged
Equipment Co., Ltd, and the Thai Machinery Coe, Ltd. with the hope that
thase firms would eventually manufucture the nachinery developed by the
Engineering Yivision,









