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by the Imited Nationrs lnduserial Developnent
Organization (UHINO) and, therefore, at thia
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The inforvation contadned Ju thhe venore s based on a
study of cousllorable bockercand ‘nfermatic.  m asrioulture
aad Jorieoulin sl mechanication da jorw bur moiuiy Lt 45 tha
rasult of diccvzaionyg with Peruvian 66 erbooan affletale,
private business aud dhteraation:) trels ‘e o) asrlotoums

personnel with conslderihla uxperience in ' sruvian fyriculiure,

These included che follouing:

Minintry ol Industry and Cormarce (Minlste o de Industria
y Coinrycio)
Ing. Italo Zolerzi Odrfa - Chief, Plavming ftice
Ing, liugo Uriarte - Chicl, Trector 'lamufactiring Project

Mimistry of Agriculture (Ministerio de Agriculiura)
Ing. HGrueste Velarde 8. ~ Director iraduction Provetion Dept.
Public /oricultural Servicer Company (impreca Mblice Ge
Servicious Agropecvarios « EPSA)
Ing. Regineld ledgard J, - Chicf Mational Fiam Machine: ,
Service

Centre for hesearch and Training iw ., rarian Reform
(Centre Nacional de Copacitacidn e lovestigacidn de la
Refoyma praris - CENGIRA)
Pr., Roberte Jordén Py - Project Man: scr VMDP frojeet
Peru 44
Nattional Agriculturcl tniversiry - La Molina (Utbversidad
Macional ‘groaria - La Molina)
Ing. Jalme Gilardi - llead, Dept, of .pricultural ingincexing
Ing, Feinando Locca « Desinn Fuzinces, Nept, of serieu? tural
Enzivoring
Ing. lule Maezono « Farm fachinery Ssetion, /sricultural

Engivenring
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Central Oliflce of “yricultural Qosperatrlivas (Centyval
de Cooperativar sy lug de Produceidn Amucarern
dal Peru - CIC0AN)

I, Revue ldo Llosa
Iug, Alfonso Beracen .

oriareic) Poruana 5.4, (C1PSL) « Jolm Deecre Distributorse
Feru
Roberto Ipince H, - Sales luunager
Massey Ferguson Ixport 1vd, (Feru)
J. Innas « Roglonal Manager

The cooperation and assistance provided by all departments
and personnel coniceted during thie study is acknowledged with
thanks,
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The mincdon hesiv ven tea moke any fi- o recomn ndetions

ot the bagls of a visll of approx, only 10 aays iv. the eounivy

and without btaving had the epportunity 1o siaie mouy of the

main apricultural produsticn zones, Ewould bo appreclated

therefore 1t the follouving were consldercd only ar “"Proposals
for further astudy%y

1,

2,

The future demaend for agrieuliural mochinery will depend
ot tha operetional progress of the juvarian teform projgron
and on its coordinarion with the Ministry of /sriculturse
production promutlm programs partleularly in the following
aArYean:

(a) Prosress of irrigation development, particularylin the
Coastal zowe,

(d) The 'grarisn Reform Program of lrnd counsollidation and
of the more intennive cultivation of natural pastures in
the valleya inthe Slerra szone,

(e) The davelopmen' of the /lto Selva and the construction
of all ccamon xronl: between this arsn and the maln markets
in the Coastal roue,

(d) The pcootion of ineyeased feed grain production -
particulorly maire and sorphum,

It would appear thsat a realistic estimate of the numbeyr

of addivional tractors that could be effectively ucilired
in this prozrew for the next J ysare would be in the order
of 1000 units per year,

Currontly no resesirch is beins dove on cultural practices
and machines for moet oconouic crop production in the
eountry, It would appecr thot many of the cultural
practices and machives are rather cutdated cowpared with
modern, low cost minimum tillege and planting practices
that are wow almost universally used in othor countries
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wich similar e'imatic, roll snd croppin, condition.,
particularly Auctralia, Scuth Vestern United States
and th Yest Coust arca of lexlco,

v dn cugrested that ceuirural proctices and machines
usad in thore wvoos sbould be stodied carciully and trag
the Department of ‘mricaltural onolnceriug,, possibly in
eollaboration vith the Natlonal /. ricultoral Machiner,
Service should initiate o progren (o test thoza matiiods
and machlines in Faru,

It appears that the warlonal Farm Machinery Serviee under
EPSA is vory vicll orpanized and isa providir a much
required servico. Yichout doubt parcieulas ty durin: tha

next 5 to 10 yerrys this sorvice will mecd to Le exprnlod !
to copa with the requircmonts of tha Qov:rumnsnt lend i
reform and devolopmert vrogram, Thir will reguire a g
vather high addivional iuvestment in nev clulpnent, The 5

MRection of the proper typas, sizes and dosign details
of theue machines is most important to the future tuccess -
of this program,

The sugar cane producing areas which were visited appoay
to be vory highly wmechanized and use mor s h avy duty type
of equipinent thun most other eano producing areas in the
world, The investment in this oquipoent S¢ vory higzh,

1t is supggestod rthat the mathods ong equlipmont used in
other large commarclal cene preducing areas in the vorld,
particularly australia, South . frica and Rasr Africa
(Tanzania), should be studied earciully,

In order to support an ag-ieultural mechinery manufacturing
industry particvlerly vhen it 4s plavnned that this will
include the mamufocturo of diesel tngines, tractors and
earth moving machirery, it would appear thav the anclllary

oosl/
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heavy metal industry neads to he bulilt up considarubly
and particularly in the felloving sroas:

(a) The production of «’'loy cteels,

(b) The production of high qualit’ layse ferrous
castingn

{e) PForze capacitv,

(¢) Facilitien for shect metal forming,
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Jand Ueili- tion
(¢) lena aistribuction by nature

Tho tatal long erea of Peru can be divided according
to basic utilization us follows:

Total aren 128,000,000 s,

Forasta and tropical fourvests 87,000,000 *
(Selves)

Natural pastures 27,610,000

Ares opan to cultlvatlion 2,800,000

Other ayxcas (mountaine, deserts) 10,590,000 ¥

Prom an agricultural and topographical standpoint the
ecountry is dividod by nature inte three very distinct zones,

Thoser arc utilized approximately as fcllowa: ;

Zone Total /rea Natural Area open to Aroca ewltt !
S s i Pagiures  guitivatiom wredmpui:
Coastel 7
plaina 13,600,000 2,210,000 726,000 675,000
Sierra 39,100,000 24,560,000 1,674,000 1,000,000
Ths Eastern
Tropical Zone , ,
(Selva) 75,300,000 840,000 A00,000 325,000
Total 126,000,000 27,610,000 2,800,000 2,000,000

A total of approx. 1,010,000 Ha, is irrigated, This taal
ean bo bruken down by zones approx, &s follows:

Coast 680,000 Ha
S$iarra 30,000 *
Selva 30,000 ¥

Irrigation projects either undervay o planned for the
pnar future will provide wator ifor an cdditional Gprox.
160,000 1la, & further area of approx. 200,00C la,, malnly
in tho Coantal zone will recelve an auginented supply which,
fu some casos, will parmit Jouble cropping.

Q‘C,
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The Couut ) zore, extept for the eqtro north jeeciver
prac ically vr yodo and L vivtoo iy o descort enecpt for
approy, D0 wedavively rridll rivee vaileys,  Temper o tuves
range irvam 20° « 30°C, Ja will Lo poted [yxoon the t.ble
below , however, {1t is the orea dn viiteh the main
eXport orops ~ coltoa and SUpey - a4re £Yob,.

The mlerias are made up of thna slores of the Audes ond
the valleys b tusen the threo main renger, Altituden range
from 8000 - 12000 fr, There is Jlttle rain in the Vastern
part but precipitation inereases graduslly towards the cost
to spprox, 1200 mm par year on tha eastern slopos, It s
generally wades up of lov prado pasturves land with rome
fertile valleys and lover slepos,

The Selva is o troplcal rain forest with some high
sub-tyroplcal valleys on the euastern slopez of the /ndes,
The climate is hot and humid with an annucl averapge raine
fall of 2000-3700 mm,

SR ——

The vet seanon for both the Sicrre and tie Selvs is
between October and April.

{d) Land distribution by cropa

An indicetion of the principzl crops and the maln areas
of cultivation of each in rhown in the folloving table,
Only crops with 25,000 Ha or more tetal expnnsion are

shoun,
hadn Gropg (over 25,000 1la) syeroso He'g )066-68

£xops Ioial Ma, Goast 8lcrya Solva
Mai 358,000 104, 300 220,700 33,000
Potato 261,000 7,800 253,700 -
Cotton 243,900 235,000 - €,900
Barley 177,200 - 177,200 -

Yheat 149,100 2,000 147,100 -
Alfalfa 129,200 25,700 103,500 -
Coffoe 121,600 2,000 11,200 108,400

ti.,
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Lromy, Teral Vi Cognt glevee  gulvy
Suger cane K1, hoo FEUE 14 6,300 2,400
e £1,0n0 62,000 . 19,000
Yea 49,950 7.300 6,300 35,900
Onlonu 49,500 5,900 44,000 -

Beaus 46, 0 27,200 8,300 10,620
Banane 43,800 3,300 2,000 35,500
Tree fruits 33,700 20,200 4,400 9,100
Vegotablos 25,500 12,700 12,800 .

Peru {s not self rufficient in meat ond dalry products
and thoeso along with wheat, fead grains (matnly wmaiz) and
vegetabla olls constltute the najor port of the tuport of
agricultural producti., The dalry industiy 1s concentrated
avound Limu us Ls cownercial pork product' on and pouletry
production, Intensiva Livestock production ir, however, ;
smatly hampered by tho scarcity and high cust of feed [
grains, -

Livastock production i{s mainly in the Sierra and
particularly Ln the sou:hern region, Cattle are ralsed
on the rathar lov producing pastures which are couiron to
that area,

The livestock population is estimated to bo as follows:

Cattle - beef 2,200,000

dairy 1,500,000
Sheep 14,850,000
Alpaces and llamas 4,170,000
Goats 3,900,000
Swine 1,900,000
Poultry - for eggs 2,650,000

weat (brollers) 10,000,000

vesl




(c) vepulation and ]t Kofora

The total papulotion of pero (174705 o astlmaie !l at
13.6 millien, Ulst=ibusjen by roolets bn appros. &b
follows:

Coast a9,
Sierya 527
Selva 9%

The latest census iuicatvor that aprrox, 48% oi the
totel population live outsida wrban contres and derive
their incowe from agricualture.lncn we consider, hovever,
that the population of the six larxest eltices in the
Coastal zone total approx. 3.4 willien or 257 of the total
population, it is evident that thae Coestal zone has a
reolatively low agriculrural ponulation whireas the rvural
population is concentyatad in tho Slerra, {

Frevious to ths initdation of Agrarian reform in 1964
Poru had follonwed the rraditional South Asoricar pittern
of a few ownern holdiv: most of thr lend, The folloving
fipures pudblishod in 1966 {1lust-ate the eltuation proevious
to the Agrarian Raform Program,

87% of the land was held by i of the land owners with
an averagu sire of holdling of &5) la,

7.47% of the lend was hald by 147 of the land owvmors
with an averase zize of holding of 11 Ha,

5,6% of tho land w:s hald by 83% of tho lend ovuners
with an averapge size of holding of L,5 Ha.

In addition, it vos cstiect -0 vaav 20% of all holdings
had lesos than 1/2 Ha, each,

It Ls nor within tho scopo ol this report to dlircuse
in datall the policy of the Peruvian Governitent rejarding
Apravian Pefory, There ave, however, mevoral importunt
points in the program related to future trends dn aprieultural
wechonigation, The most tmnortant of theso aye as follows:

(L) The wuiximmn legal slze of indlvidee) holdlu, is

150 Ma of irrplgated land or lta equivalent,

Il’/
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(44) 10 - pladaen slee faotly unly L defluod
I He of treicared Lond o fts equlv leat,
(1311) Yo conjunction vith the rediot Sbhation onid

consolidorion of land the SAxrariaa ceforo s

concernod with the provi.ton of ero iit, technieal

assistvanece, the promotion of cooaps itives sud the

gencral Imnpovenont in yural Yiviae enuditicens,

{(iv) Tho progrem is setive v three typos ol Jand

developmont and distriburion ar fo lows:

= The exproplation amd rodlistrilviion vo forners
of lerge land tewurss, By the end of 1970 3
million Hos had been orproplated and 1,200,000
Ha hed been distributed between 65,000 fmntliesn,
The plan is to exproplate approx. 13 million Has,
(inciuding navural pasvures, foreste and abandoned
land) and to aivtribute it to apnroxe 350,000
families,

In thies part of the program every effort §s made

to maintalin the unity of actively operating farming
and aproinductrial eaverprises without phyeleal
divisien, Such enterpriser ara operated on a
Cooperative basls,

Mont of the activity to date un this phaze of the
program hns been in the Coastil zene,

= The consolidatlon of small unccornsnical holdings,
Thic part of the program har oaly dasically begun,
it will bu concantrared malnly in the Sicia regliown,

« Colonization « The development of new land for
agriculture, mzinly in tho Selva but alzo in the
Coastal xon: and in the Slerra through the develop-
mont of nevw drrigation schemes and the extenalon
of existing systems,

Y
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{v) Vetey rirhtr =~ Under the smanded oovarlen 3 “orm

taw imsued iu July 1569 tha sScate novw ha. eenvrel of

a1l water rizhts in the ecountyy, This will peri e

control of tha use ol water fer lrrigavion and shousd s
corract the yrather unorganizcd and wast~iul tripe of

water vwhich has bLeen the rituarion 1o the pest, A

Departmoent of lrrigstion and Veter Use has been
vatabliched 4n the Minlstey of Agricultuxe te carry
out programs in this area,

T
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Lo Ferw Maching v Dapolotion

The follewiy chave thows the epproximite number of tractors
imported since 19746, 1t sheuld ba noted ther these [ipuvres arn
ecalculated by 2105 on the bagis that » 401 tractor welphs approc,
2000 K.

Years Total Inportefions  Averese p
1940 - 1950 4128 826
1951 - 1955 5142 1148
1956 « 19260 630 £26
1961 - 1965 k5 707

1966 1663 1463

1967 1140 1140

1968 %7 37

1969 All ALl

1970 s 1/ "8

1972 w Y/ 391

1/ retail sales vheel tractors

The above fisures cuver all tractors imported, It is estimated
that approx, 80% wore for use in agriculture, It can be ansumed
thet mo ¢ of the tyacters iwported in the past 15 years - since
1956 - aro still in use, plus a few Lmported before that dete,

On this bais, it i: estimated that tha current population of
agricultural tractors in operetional condition in the coutry is
ap;Eon. 3.259-

No statistlcs are availadls on the breakdoun of total imports
botween trach type and vheel type or according to H.Pe Up to
recent yoars, howevee, track type tractor: have been popular
particularly it the sugay cane and rice cress In the Coustal
tone, It &8s estimited, therafore, that of the total tructors
currently in use in agriculture approx, 10% are track type and
the remainder vhes) type,

eosl
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Tha esituarlen regsrding N, 7,, particularly, in vieel type
tractors har changed cor ‘derably over the past (5 years, In
the 1950%y the majority of {mports vere in the 30«40 I'F' cla.s,
In vecert vears hovever ond pavticularly ou the larger privete
farm: aud cooporativer In the Coantal crea higher H,.P. units
have becowe move poapular, The breakiown ol the current tractoy
park according to H.P. rlic cau be estimated as follows:

under 40 1.1, - 53
5@ - 68 ﬁg?s - 35
over 60 H.P, - 10

For at least the past 15 years all whesl tractoras imported
have beon equiped with J point hiteh and intornal hydraulle
ryatenm,

1t is estimavad "hat the disi:zibution of tractors by sones
L8 Coantal plain « J0% ; Slerra - 131 ; Selva - 5%,

The most popula implewments currently in use and the munbors
ef each in relation to tractors is estimatoed as follows:
Trectors 100
Disc plowr

Pise harrovse
«offaet type
~tandem typu
= Rome type

Fleld Cultivators/
Ti)lers

Sub-adlers
Ridgers

Row cyop plenters
singls rov unit

Row erop cultivatere

8 Lwu?® W88 B8

2, Quzgent Mechine Usane ond Futurg Tronds

Farming prectices, crops grown and the mechenizsation of
same varies sreatly betweon the three basic azricultural zone:n,
it is basically as followa:

tl'/
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up  from the *#08, FTorre i3 v vioslly no voo 1t all theraf oy

all croup procvetion 1. under 1 Poarler,  foood hsidiunn b

gradicionaliyv been lar e wnd o eovslderouie poreiun of the
ares s davorod to the cotmerces o) rrodaction of oap atoand

agro~industrial crops - fugar couu, eotton, rice,

pocauve of tho vopopraphy, solls, slze of holding
and the main crenn srovn the ared has always been very
sdaptable to mechanizetion, 1t is now concideced to be Y0%
mechanized and appror. 80" of t»- cotal trocter pojvlation
in the country Lo located in 1.1 rone,

As in othar countrier in the /mdenn reglon the
dlec plovw appears to be the basic tillage tool, other than
in the sugar cane arca:s vhen heavy "lome" type disc harsows
are used almost exe'.ively for rippins up tho old cane
flelds,

It should be noted that in countrles with long
expoerience in mechanirition but vith simller elimatic, soll
and cropping conditions as lemm, disc plove have boun
practically completely raplaced by heavy offzet typ: vheeled
disc harrows and chisal plows, It I8 pus ested that the
introduetion of theve machines could assalet greatly in
providing bhetter tractor utilizction and lover pioduction
¢ontau,

The suzar Cane areas appear to be very highly

mechanized using heavy duty high cost squipmont particulecly

for f£icld loading end transport. Capital ‘wnvestment in
this eqgipmont is very high, higher it would appear than 4a
most other susar eane proving arecs througbout the vorld,
It was not vithin the scops of this minglon to stu’y cane
harvesting, loading und tranzportc costa in detail, It is
susnentad, hovever, in that thetc operativos wmake up such
a hish percentzpge of the total cost of cone production that
methods used in other purts of the wurld thould be studled
carefully, veol

s



(b) T Slerre and the Lolva

The misclon ¢dd wot hove Liw opouris nlty te viuir
these arecs,  JU e uwod.eotoad hovever that partioculaly
§n the Sievvs s chenteot Loy haos booou very bawh 3"%253.}‘1'},{"‘—;%%&,
fhzat by the dn ocrecscbilivy of sy ol ths aroas, preond
by the tact thoo many oi the euleiviied crons 426 ou rfeop
tlepus and thivd becadse the smill siwe of lend heldinge
in the past,

The Agrorian Reiorm program however ineludvs plenen
vhich thould ans'at considorably in augmeating preduction
in the Slorrva reglom, The mont important of these are
(1) the Consolidation of small subsistance typa land holdinze
and (11) the more intensive cultivation of thr pich valley
bottomt, many of which are now only in matural pasturen,
These progrime will permit the mare adventarcous use of
power equipment, 1t 1a suggested that to achiove the
planned leovels of production for the Sierra will requipre
that the tractor population be inercased by approx, 50%
fo the ares over the next 5 yecrs, Most of te tractors
requirod are whusl type in the 40 11, P, elags,

It is estimaved that st this time only approx,
¥ of tne total tractor population Le lo~cted im the lelva,
To date a lerge portion of those nave boon ured for lund
elearing and dovelopment work, The /grarien Neform program
includes relatively larse colonlzation ichemas in this area,
Fach of this work will be carried out by tha machinery poola
oparated by 'I'S;.

One of the major plans for utillzstion of rreas being
develope . An the Selva is cattle celsing, In some areas
hovever there are pood conditions fer the production of
annual crope particularly malz and rlee, The main problem
in the developmont of thin area is coremunications wirh the
other parts of the eountry,

!'i,




Fepr eonp Brart ogants fov Jgriertrongd Mol nery
(2) Troetors

It 3+ ALfFficulr at thi: tise to prodiet the
sctual market o tractors dm Peeo duptt o forrhe
coming 3 « 10 vear vorled, A& groas dec toernds on
the progress ol the forosien Nelorsy Propraa cad how it
Is eooudinered vith the productien promotion rograw,
The fucreescd use of asricultural mechinery Ls only cne
of tha inputs in thase proprawma cnd, therefore, the rate
of increais in machinary usege wiil dopond on the progreas
of the entire program,

Pue to soll conditions, topagraphy awmd anpplog
eonditions, the useful life of « tractor purticulariy
in the Coastal arvea thould be quite long - approx, 15
yeara., To only malntaln the curraent tractor parc would
therefore require the replacemsnt of approx., 7,3% of the
parc each year, If we consider th: currvat pare te b
approx, 8250 units, this vould moan the additlon of (pprox,
620 units per year,

Daa ro unusually low sales since Y87 however the
surzent park of trectois s conclidered to be approx, 2000
units below normal rejuirements, 4Also to ef fectively cary
out the Governtent preduction proszams imecluding new lands
te be deavelopsd or bousht under irrization 4t would appear
that the "normal® pare of eppror. 10,000 units chould beo
increaned by at least 25% ur to approx, 12,500 unig within
the next 5 years; or at the rate of spprox, 8CO unirs peyx
year, Theoretically, thorefore, the anmial demand for the
period 1973-1977 should be tn the order of approx, 1400
uaits per year,

It cen be anticipated however that machinc: with
somevhat higher H.P, will bde more populor., This will affect
the total muaber of unita requircd, It is considercd that
& wora reallrtic forecant of the actual dewand might be
approx, 1000 units por year,

'
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(b) In, lemente

The mii%%fét for Lvplementy vill dapond mainly en
whother or not jeuliural merhiods oad wachines ars intreduged,
The current types of machines ~ dlae plovs and dize horcrows- '
will nernally outlive the tractur thoy ere operated on 9
sales of these michines ean be ertimated at approx, 507
of tractor sales, 1f on tho othor hund chisel plows and
Ywavy duty offsot diac harrows were intreduced it can be
predictod chat they would to o lerge extest roplace dise
plows and therefore their sales at least for the firet few
yoars would sppresliuate teactor salos,

e o the Qoverwmmont promction progran: fer incressed
teed grain productivm, psrticularly mein and sorginum, the !
warket [or vow crop plantera and rov rrey eultiveting sauipe
ot in goweral should increass,

O
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Yo Fapn ilvhinery Itpufecturers

There ore only two miwfactugers of farm machinery in
the country nawme'y, HECATEC S, A, and FIANSA S.4. Both are
located in Lima nnd both mamufecture barically the same type
of machines, nawely Disc plows, disc harrows and vool ecarrivca,
T™ease machities hava prectieslly 1007 local content with the
excoption of the discs and, in the case of the disc plows,
the bearivge,

Beithor pleant hac any tasic emsineering facilities, "he
Gosigne of the wmachines made are adaptations of designs of
similar Furopean or North smeclcan produced medels, Vorkmune
ship Ls hewover uite good and the machines han a satinfactory
reputation for Yield performance and serviceablility, The tetal
volume of production of the two plants would appear to be in
the oyder of approx, X0 disc plows and &« similsr number of
disc harrows per year., All are scid within the eountry,

In addition to the above, the Compiny CAMENS in Liwa have
a considerable businces in the manuficture of heavy trailers
for the sugar cane aroas,

i1t should be mnoted that tho Ministry of Industry plane
to establish an automotive industry and has received proposals
from international firms for the establislinont of fuctories
to comtruct the following types of equipmnt:

(a) diosel engines

(b) agricultural tractors

(e¢) euxrth moving equipmont,

e €

2. Qther ne Ind 4

The muin engineering industries in fexru to date are in the
arera of light metal fabrication and veldod assemblies, There
are five companies currently assowmbling automobliles and trucks,

.’*:’
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it in pejorted that tha loco L gont 1t in thwoe vehlele: s
approx. 307, lo engluoc, sre manufloctured In Loy,

There 8 loce) prouactien of tires (1inlted sizen),
batterie:, radlotare, sntesl tublns ood electricad wirli,
(limitod tynes and slres), Practicalily all the bus ond
truck bodies are almo made ilu the couurry,

3.  PBav materiale and anclllary iondisgrieg

Peru has larpe reserves of good quality Aron ove and
other minorals regquired for tho production of high grede
ferrous and non=forrous metala,

I3 is reportod that the total smolting capacity - blast
furnace, steel converter and slectyic furnace - is approx,
450,000 tons per year. It appoars,however, that the will «
at Chimbote - Ls operating at considerably bolow capaeity f
a8 it Lo reported that 1970 production was in the order of
113,000 ¢ons,

Only mild sterle 4n the 1040 range sre produced in the
folloving forma: steel billets, round and rolled sections,
wire roda, flate (plates), hot and eold relled shects and
galvanized shoots,

Thoere are two rolling mills, at Lima and Srequipa, with
a total capacity reported at 80,000 tone per year,

Foundry capacity (mainly at Callao) is reported as fellows:

a) Forrous
(1) Cast Iromn 225 tons/day
(11) Cast steel o /»
b) Hon=Ferrous {Brass,
bronze, ete,) 2 tona/dey

There is very little installed forge capacity inm the
COUNtYY .

Q.Q,
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Thera cvoears o be & {olrly pond supply of ac. desdeally
gualified entingere bn diffove s fioldn, bafertunagaly, most
have tot b i the epporiueity to o the techinical ond manag. rial
background onld exparieoce which similar persennel Ln highly
indusntrializcd countriess sequire by working up throvgh the
ranks and in associatioun with longsterm expariencad peaple,
Corteinly consldevable guldance and assistance will be requireu
in this arca,

At the produetion level « widers, machinisce, etc, = thare
appears to be a good supply of woll qualificd werkmwen, The
slasion xus advised also that, in general, Peruvian people
are very adaprable to metel werking industries and with even
limited training sre very 3oed workmen,
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of Peru do not have oy Gefivite staved poliey 3o sding o ioai s
mechanisation, The obiaseglvon of the mechunlvat. on proyr 0 are,

hourver, vury vall summapized in a report preparwd by Fiy in 1970,
They are i followa:
(a) To promote the use of jricuituial mohi i ay a¥ a eans
of incroasirg tho producutivity of cuitivated lands and to
extond the fronticrs of Lhe agricultura. areu;

(b) to increase the inntalled capacity of atate oper:ted
machinery services and, at the sand time, to adapt thusce
servicer in ¢ form in which thoy can participate directly
in the agrarian reform program;

(¢) to estadlish a technical assistance sarvice on the
use and maintsncnce of farw machinery at tho national
level;

(4) to estadblish contres of investipgation dedicated to

the study of the agricultural implements aud machines
most appropriate for the Coastal, Sierrs and Selva ronas}

(s) to orientcte the use cf agricultural wachinery in sueh
a way as mot to caume tho irdiseriainate displacement of
rural labour,

1. Jpeantives Ry the Covepament

It can be sald that not in any spoctacular way but through
various prosrams over tha past X0 years the Government of reru
has contributed greatly to the advaucewsnt of agiicultural

oeel
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{(a) 1+ cotohtieloant gr Pooel mechinary ponl s te o Tre oo e
meahioo s et o v s o, orhivery w e e

Jurl octobliow Dby rhe cavarn ony L 194 oo LU0 el
and v still convdnued b ghe ibcietry o 0 o cleudowe

under TPBA,  This service haiw dove wmich to Llutraduce
pover equlpment 4n th. couniey, to bring more lang luto
produci inn and to train operators and maintenence and
service wtaflf,

(b) The provirion of low interest loans for the purchaso
of farm machinery, The ¥aneo de Fomento Agropecuario
started thir prozram in 1956 and s still providiug thise
service,

(e¢) Th» exemptlion from import dutles of tractors and
sachinos to be used in eprieulturs, This hac permitred
the avallablility of low cost equipnont to Peruvian farmers,

(e) The establichment of tr.ining facilities at a

profercional loevel at the fational ‘gricultural iniversitye-
La Moline,

2. Reaotrch gnd yortion Juetituzions

This vork is coucentrated in the Department of Agricultural
Engineerin; at the Univereidad luelonal gragia - La Holina (The
Netional A vi~ultural university) lecsted near [ima, This Dapart-
mont har a full time ataff of L prafossional people plus on the
aveyage approi, 3 to 4 part tim: werkers, No specific staff is
enpeged full time on rercarch bur each sraff member does teaching
plus some rozearch oud extension in his upeclfic flelds,

Mout of the rosoopch work is carriel out by students In the
form of a thesis vhich in required for a 3,5, or [i.5, dagres in
ésriculture] Englocoring, To c¢ite this has mainly boen in the area
of studies on the wechanlration of varleus crops .nd erop preduetlon
procentgcs ud on the establle' ont, equipin: and operation of fara
machinery pools, Tho dapartrout Lg vov planning a reeearch projoct

ot CifFforer tlitle o resetior o] meehlace,



The neoermeore Lo sy ol el ad T st a0 e
@ tegentent poed e mrooa utr, Thee ey de ) ol oo

by the folloviag:
({*) Bhawt o 0 funde,
(b) short nc of rooole cochlre. fap fleld vovk,

(e) Lack of coportuulty for wteff to study §n a poocitleal
way the cultural practicus and types and dasigns of machines
uwa~d in highly mechanized countries with similar climatic,
soi) ard cropping conditions,

(d4) Lack of iwdustry in the country to put imto production
machine desizgns vhich may be developed,

3. kémcation and Troining
(a) At the University level
There are currently 12 univorsities in Peru which grent
dogrees in )griculture, All of these provide som: courses
in Agricultural Emgincering including pover and machinery,

The Natlional Agricultural University - La Molina is the
only university which offers a 5 year degrev course speclalleing
in Agricultural Englnoering, The department of Asrlcultural
Engineering at la Molina has excellent classroom and laboratory
facilitier aund Lt offern a very good curriculum in agricultura
povar and machinery,

(b) At tho Secondary School Level

The Minictry of Education operates & techaica! agricultural
schools at the diploma level, Some basie information is
provided in the curriculum at those schoolz, The departuent
of /yricultural Engincering at La Moline conduets short
courses for those secondary agrviculturd school teachers,

(c) For tractor drivers - Thiu type of tralniuwg ir provided
mainly by local machine distributors, Tho departnant of
Agricultural Ingincering at La Molina also conductes so.n
short courses for tractor driveres botween semesters,

OOQ/
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(d) Fow el o

Tratuln, ol moenanies L8 matnly threo ! an approatiee
gyst«r at loo. 1 surecetive ypoapalr rhopg, The Serviclu
Hactooal de arvendin . jv v Traesjo Todustriag = P00 -
undes the Hioi o try of 1o oy opoyates 3 ruvier Yeve,
apprevties Uvoinlug eenirag,  Tleoe avre @ ondvod in
conjution Wit private sud povec voe funcateicd ouny -
prises and provide senlor Jevsl techmleal tr inlug to
faduntrial techniclans iacluding automolive machanics,

Mainly as a result of the above programs there doos not
appear to be any shortage of trained automutive mechnies,
In gewersl, sevvico facilli ‘%es ere good in the lorge urban
eanters, The malr probluwe in this repaxrd is in the out-
lying and newly developing areas,

4. Bigension

The Miunlntry of Agriculture maintulns extenalon coatras
and ctaff in all departmenta of the country, There is no
epeclalized externzion work iu power and machinery, however, the
Department of ‘gricultural Engineerina at La Molina provides
special shovt courwes in Jgricultura) machinery for those geuneral
agricultural extenszlion scaff personnel,
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