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JNIOPUCTION

The information contained in this report 4s based on a

study of considcrable background information on agriculture

and Agricultural mechanization in Peru but mainly it is the
result of discussions with Peruvian Governmont offlcials,

private business and international teclhinical assistance
personnel with considerable experience in leruvian Agriculture,

These included the following: .

Ministry of Industry and Commerce (Ministerio de Industria
y Comercio)
Ing, Italo Zolezzi Odr{a - Chief, Planning Office
Ing, llugo Uriarte ~ Chief, Tractor Manufacturing Project

Ministry of Agriculture (Ministerio de Agricultura)
Ing. Ernesto Velarde S, - Director I'roduction Promotion Dept,

Public Agricultural Servicer Company (Fmpresa Piblica de
Serviclos Agropecuarios - EPSA)
Ing. Reginald Ledgard J, - Chief Nationmal Farm Machinery
Service

Centre for Research and Training in Agrarian Reform
(Centro Nacional de Capacitacidén e Investigacidn de la
Reforma graria - CENCIRA)

Dr. Roberto Jordédn P, - Project Manager UNDP Project
Peru 44

Rational Agricultural University - La Molina (Universidad
Nacional ‘graria - La Molina)
Ing, Jaime Gilardi - ljead, Dept. of Agricultural Engincering
Ing, Fernando Lecca « Design Engineer, Dept, of igricultural
Engimering
Ing, Luis Maezono - Farm Machinery Section, Asricultural
- Engineering

l'.,




Central Office of /gricultural Cooperatives (Central
ée Cooperativas Agririas de Produceién Arucarera
del Peru = CECOAAP)

Inge Reynaldo Llosa
Ing, Alfonso Baracco .

Oomercial Pcruana 8.A. (CIPSA) - Johm Deere Distributogee
Peru
Roberto Ipince M, - Sales Manager

Massey Ferguson Export Ltd, (Peru)
Jo ltnes - Regional Manager

The cooperation and assistance provided by all departments
and personnel contacted during this study is acknewledged with
thanks,
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SUN4ARY. OBSFIV/ TIONS AND DIECITTN/TIONS

The miascion hesitates to make any firm rocommandations
on the basis of a visit of approx, omly 10 days in the couniyy
and without having had the opportunity to visit mauy of the
main agricultural production zones, ¥ would be appreciated
therefore if the following were considercd only as "pProposals
for further study%s

1, The future demand for agricultural machinery will depend
on the operational progress of the Agrarian Reform program
and on its coordination with the Ministry of Lgriculture
production promotim programs particularly im the following
areas:

(a) Progress of irrigation development, particulardyin the

Coastal zone,

(b) The /grarian Reform Program of land consolidation and

of the more intensive cultivation of natural pascures in ‘
the valleys inthe Slierra zone.

(¢) The development of the Alto Selva and the construction

of all season roads between this area and the main markets

in the Coastal roune,

(d) The promotion of increased feed grain production =
particularly maize and sorghum,

It would appear that a realistic estimate of the number
of additional tractors that could be effectively utilired
in this program for the next 5 years would be in the order
of 1000 units per year.

2, Currently no research is being done on cultural practices
and machines for most economic crop production in the
ecountry., It would appear that many of the cultural
practices and machines are rather outdated compared with
modern, low cost minimum tillage and planting practices
that are now almost universally used in other countries

.../
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vith similar climatic, zoll and cropping couditions,
particularly Australia, South Vestorm United States
and tho West Coust areca of lMexico,

It is suggented that cultural practices and machinos
used in these avreas should be stucdied carcfully and rhat
the Department of ‘gricultural :m;incerin;, possibly in
eollaboration with the National /iricultural Machinery
Service should initiats « progrem to teat these methods
and machines in Peru,

It appears that the national Parm Machinery Service under
BPSA is very well erganized and is providin: a much
required service, VYithout doudbt partiecularly during the
wext J to 10 years this service will meed to be expanded
te cepe with the requirements of the Gevernmont lamd
reform and development program, This will require a
rather high esdditional investment in nev quipment, The
@léction of the proper typas, sizses and design details

of these machines is most impertent te the future succeas -
of this program,

The sugar cane producing areas which were visited appear
to be very highly mechanized and use mor> hcavy duty type
of equipment than most other eame producing areas in the
world., The investment in this equipment is very high,

i1t is suggested that the methods and equipmont used in
other large commercial cane producing are.s in the vorld,
particularly Australia, South .frica and East Afxica
(Tanzania), should be studied earciully,

In order te support anm agricultural mechinery manufacturing
industry particularly when it is planned that this will
{ncluda the mamifacture of diesel cngimes, tracteors and
earth moving machinery, it weuld appear that the ancillary

Y




heavy metal industry needs to be built up considorably
and particularly in the folloving areas:

(a) The production of alloy steels,

(b) The production of high quality large ferrous
castings

(e¢) Porge capacity.

(¢) Pacilities for shect metal forwming,

]
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Land Utilizotion

(a) Land distribution by nature

mI_IN_PERY

The total land area of Peru can be divided according

to basic utilization as follows:

Total area 128,000,000 Hes.
Forasts and tropical forests 87,000,000 "

: (Selves)
Natural pastures 27,610,000 "
Area open to cultivatiom 2,800,000 "
Other areas (mountains, deserts) 10,590,000 "

Prom an agricultural and topographical gstancpoint the
countyy is divided by nature into three very distinct zones,

Those are utilized approximately as follows:

Zone Total Area Natural Area open to Area culti-
R Pagtures cultivation wted anudly
Coastal
plains 13,600,000 2,210,000 726,000 675,000
Sierra 39,100,000 24,560,000 1,674,000 1,000,000
The Eastern
Tropical Zomne
(Selva) 75,300,000 840,000 400,000 325,000
o s
Total 128,000,000 27,610,000 2,800,000 2,000,000
A total of approx, 1,010,000 Ha. is irrigated, This taal

can be broken down by zomes approX. &s follows:

Coast 680,000 Ha
Sierra 300,000 *
Selva 30,000 *

Irrigation projects elither underway or planned for ‘the
near future will provide water for an additional gproX.
160,000 Ha, A further area of approx. 200,000 Ha., mainly
in the Coastal zone will receive an augmented supply which,

in some cases, will permit double cropping,

.../
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The Coastal zone, except for the extreme north receives
practically no rain and is virtuzlly a descrt except for
approx, 50 relatively small river valleys, Temperatures
range from 20¢ - 30°C, As will be noted from the table '
:below , however, it is the area in which the main
export crops - cotton and sugar - are growu,

The sierras are made up of the slopes of the Andes and
the valleys between the three main ranges, Altitudes range
from 8000 - 12000 ft, There is little rain in the Western
part but precipitation increases gradually towards the east
to approx., 1200 mm per year on the eastern slopes. 1t is
generally made up of low grade pastures land with some
fertile valleys and lower slopes,

The Selva is a tropical rainm forest with some high
sub-tropical valleys on the eastern slopes of the Andes,
The climate is hot and humid with an annual average rain-
fall of 2000-3000 mm,

The wet season for both the Sierra and the Selva is
between October and April.

(b) Land distribution by crops

An indication of the principal crops and the main areas
of cultivation of each is shown in the following table.
Only crops with 25,000 Ha or more total expansion are

shown,
Main Crops (over 25,000 Ha) Averaze Halg 1966-68

ops Jotal Na, Coast Sicrra Selva
Maiz 358,000 104, 300 220,700 33,000
Potato 261,000 7,800 253,700 -
Cotton 243,900 235,000 - 8,900
Barley 177,200 - 177,200 -
Wheat 149,100 2,000 147,100 -
Alfalfa 129,200 25,700 103,500 -
Coffee - 121,600 2,000 11,200 108,400

.0./




grops Total Ha, Coast Sierra Selva
Sugar cane 87,500 78,800 6,300 2,400
Rice 81,000 62,000 - 19,000
Yuca 49,900 7,300 6,300 36,300
Onions 49,900 5,900 44,000 -
Beans 46,300 27,200 8,500 10,600
Banana 43,800 3,300 2,000 38,500
Tree fruits 33,700 20,200 4,400 9,100
Vegetables 25,500 12,700 12,800 -

Peru is not self sufficlent in meat and dairy products
and these along with wheat, feed grains (mainly maiz) and
vegetable olls constitute the major part of the import of
agricultural products, The dairy industry is concentrated
around Lima as is commercial pork production and poultry
production, Intensive livestock production is, however,
geatly hampered by the scarcity and high cost of feed
grains, ' .

Livestock production is mainly in the Sierra and
particularly in the southern region, Cattle are raised
on the rather low producing pastures which are common to
that area,

The livestock population is estimated to be as follows:

Cattle - beef 2,200,000

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

meat (broilers) 10,000,000

ooe/
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(c) Population and Land Reform
The total population of Peru (1970) is estimated at
13,6 million, Distribution by regions is approx, as

follows: '
Coast 399
Sierra 52%
Selva 9%

The latest census indicates that approx, 48% of the
total popﬁlation live outside urban centres and derive
their income from agrlculture.When we consider, however,
that the population of the six largest cities in the
Coastal zone total approx. 3.4 million or 25% of the total
population, it is evident that the Coastal zone has a
relatively low agricultural population whereas the rural
population is concentrated in tho Sierra.

Previous to the initiation of Agrarian reform in 1964
Peru had followed the traditional South American pattexm
of a few owners holding most of the land, The following
figures published in 1966 illustrate the situation previous
to the Agrarian Reform Program.'

87% of the land was held by 3% of the land owners with
an average size of holding of 850 Ha.

7.4% of the land was held by 14% of the land owners
with an average size of holding of 1l Ha.

5.6% of the land was held by 83% of the land owners
with an average size of holding of 1,5 Ha.

In addition, it was estimated that 20% of all holdings
had less than 1/2 Ha. each, '

It is not within the scope of this report to discuss
in detail the policy of the Peruvian Government rezarding
Agrarian Reform, There are, however, several important
points in the program related to future trends in agricultural
mechanization, The most important of these are as follows:

(1) The maximum legal size of individual holding is

150 Ha of irrigated land or its equivalent,

.../ |
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(11) The minimum size fanily unit is defiued as

3 Ha of irrigated land or its equivalent,

(111) In comjunctiou with the redistribution aund
consolidation of land the Agrarian Reform is
concerned with the provision of crecdit, techwuical
assistance, the promotion of cooperatives and the
general improvement in rural living conditions,

(iv) The program is active in three types of land
development and distribution as follows:

- The expropiation and redistribution to farmers
of large land tenures, By the end of 1970 3
million Has had been exproplated and 1,200,000
Ha had been distributed between 65,000 families.
The plan is to expropiate approx, 13 million Has,

(including natural pastures, forests and abandoned
land) and to distribute it to approx. 350,000
families,

In this part of the program every effort i3 made

to maintain the unity of acttvely_operattng farming
and agroindustrial enterprises without physiecal
division, Such enterprises are operated on a
Cooperative basis,

Most of the activity to date on this phase of the
program has been in the Coastal zome,

The consolidation of small uncconomical holdings,

This part of the program has only basically begum,
It will be concentrated mainly in the Slexra region,

Colonization - The development of new land for
agriculture, mainly in the Selva but also in the
Coastal zona and in the Sierra through the develop-
ment of new irrigation schemes and the extension
of existing systems,
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(v) Vater rights = Under the umended agrarian roform

law Lsrued in July 1569 the State now hLas eentrol of

all water rights in the country, Thin will permit

eontrol of the use of water for ierigation and rhould '
eorrect the rather unorganirzed and wastaful usuge of

water which has been the situation in the past, A

Department of Irrigatiom and Water Use has boon

sstablished in the Ministry of Agriculture to earry

out programs im this ares,
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1. JFarm Machinavy Populatiqy

The following chart thows the approximate number of tractors
fmported since 1946, 1t should be noted that these figuros are
ealculatod by EPSA on the basis that a A0H’ tractor welighs approx.
2000 Kg.

XIsaxa Iatal Isportagions  AYSKSEo PeL NRAL.
1946 - 1950 4128 826
1951 - 1955 s742 1148
1956 - 1960 2630 326
1961 - 1965 3534 07

1966 1463 1463

1967 1040 1140

1968 %7 %7

1969 a1 a1l

1970 s V/ "

1971 w V/ »l

1/ retail sales wheel tracters

The above figures cover all tractors imperted, It is estimted
that approx, 80% wore for use im agriculture, It can be assumed
that most of the tractors imported iu the past 15 years - since
1956 - aro still in use, plus a few imported before that date,

On this bais, it is estimated that the current population of
agriocultural tractors in operational condition in the country is
approx, 8,230,

No statistics are available on the breakdown of total imports
between truck type and vheel type or «ccording to H.F. Up to
recent years, however, track type tractors have been popular
particularly in the sugar cane and rice areas in the Coastal
some. It is estimited, therefore, that of the total tractors
ousrently in use in agriculture approx, 10% are track type and
the remoinder wheel type,

.l.l
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The situation regarding H.P,, particularly, in vheel type
tractors has changed considerably over the past 15 years, In
the 1950's the majority of imports were in the 30-40 IIP class,
In recent years however and particularly on the larger private '
farms and cooperatives in the Coastal &area higher H.P. units
have become more popular, The breakdown of the current tractor
park according to H,P. size can be estimated as follows:

underx 40 HePo - 55
s w - 60 l'l.P. - ”
over 60 H,P, - 10

Por at least the past 15 years all wheel tractors imported
have been equiped with 3 point hitch and internal hydraulic
system,

It L8 estimated that the distribution of tractors by sones
ie Ooastal plain - BO% ; Sierra - 13% ; Selva - 5%,

The most popular implements currently in use and the numbers
of cach 4in relation to tractors is estimated as follows:
Tractors
Disc plows

Disc harrovs-
-offset type
«tandem type
= Rome type

Field Cultivators/
Tillers

Sub-sdlers
Ridgers

Rov crop plantoers
single rov unit

Row erop cultivators

-

58 wul W88 88

g fachine Usare a tur n

Farming practices, crops grown and the mechanisation of
same varies greatly between the three basic agricultural mones,
It is basically as follows:

000,
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(a) The Coastal Zone

Agriculture in this area is in the valleys running
up from the sca, There is virtually no rainfall , thereforc,
all crop production is under irrigation., lLand holdiugzs have
traditionally been large and a conslderable portion of the
area is devoted to the commercial production of export and
agro-industrial crops - sugar cane, cotton, rice,

Because of the topography, soils, size of holding
and the main crops grown the area has always been very
adaptable to mechanization, It is now considered to be 90%
mechanized and approx. 80% of the total tractor population
i{n the country is located in this zone,

As in other countries in the Andean region the
disc plow appears to be the basic tillage tool, other than
in the sugar cane areas vhen heavy "nome" type disc harrows
are used almost exclusively for ripping up the old cane
fields,

It should be noted that in countries with long
experience in mechanization but with similar climatic, soil
and cropping conditions as Peru, disc plows have been
practically completely replacel by heavy offset type wheeled
disc harrows and chisel plows, It is suggested that the
{ntroduction of these machines could assist greatly in
providing better tractor utilization and lower production
cosats,

The sugar cane areas appear to be very highly
mechanized using heavy duty high cost equipment particularly
for field loading and tramsport, Capital investment in
this eqipment is very high, higher it would appear than in
most other sugar cane growing areas throughout the world,

It was not within the scope of this mission to study cane
harvesting, loading and transport costs in detalil, It is
suggested, however, in that thesc operations make up such

a high percentage of the total cost of canc production that
methods used in other parts of the world should be studied
carefully,

. .oo/
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(b) The Slerra and the Sclva
The mission did not have the opportunity to visit
these areas. It is understood however that particularly
in the Sierra mechanization has boeu very much restricted, '
first by the inaccesscbility of many of the areas, second
by the fact that many of the cultivated crops are on steep
slopes and third because the small size of land holdings
in the past,

“The Agrarian Reform program however includes plans
vhich should assist considerably in augmenting production
in the Sierra region, The most important of these are
(1) the Comnsolidation of small subsistance type land holdings
and (ii) the more intensive cultivation of the rich valley
bottoms, many of which are now only in mnatural pastures,
These programs will permit the more advantageous use of
pover equipment., It is suggested that to achieve the
planned levels of production for the Sierra will require
that the tractor population be increased by approx. 50%
in the area over the next 5 years, Most of the tractors
required are wheel type in the 40 l,P, class,

It is estimated that at this time only approx.
3% of the total tractor population is located in the Selva,
To date a large portion of these have been uced for land
clearing and dovelopment work, The /grarian Reform program
includes relatively large colonization schemes in this area,
Much of this work will be carried out by the machinery pools
operated by EPSA,

One of the major plans for utilization of areas being
developed in the Selva is cattle raising. In some areas
howvever there are good conditions for the production of
annual crops particularly maiz and rice, The main problem
in the development of this area is communications with the
other parts of the country,

ooo/




Forccast Nequivements for *ericuvltural Machinery
(a) Tractors

It is difficult at this time to predlct the
actual market for tractors in Peru during the forth-
coming 5 - 10 year period. A great deal depeuds on
the progress of the Agrarian Reform Program and how it
is coordinated with the production promotion program,.
The increased use of agricultural machinery is only one
of the inputs in these programs and, therefore, the rate
of increase in machinery usage will depend on the progress
of the entire program,

Due to soil conditions, topography and appping
conditions, the useful life of a tractor particularly
in the Coastal area should be quite long = approx, 15
yeara, To only maintain the current tractor parc would
therefore require the replacement of approx. 7,3% of the
parc each year. If we consider the current parc to be
approx, 8250 units, this would mean the addition of approx,
620 units per year,

Due to unusually low sales since 1967 however the
current park of tractors is conslidered to be approx. 2000
units below normal rejuirements, Also to effectively cary
out the Goverument production programs including new lands
to be developed or hnught under irrigation it would appear
that the '"mormal" parc of approx. 10,000 units should be
increased by at least 25% or to approx, 12,500 unit within

the next 5 years; or at the rate of approx. 800 units per
year, Theoretically, therefore, the annual demand for the
period 1973-1977 should be in the order of approx. 1400
units per year,

It can be anticipated however that machines with
somewhat higher H,P, will be more popular. This will affect
the total number of units required, It is considered that
a more realistic forecast of the actual demand might be
approx, 1000 units per year,

.'./
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(b) Implements

The maglé%t for implements will depeund mainly on
whether or not /cultural methods aad machines are introduced,
The current types of machines ~ disc plows and disc harrows-
will normally outlive the tractor they are opecrated on so

‘ sales of these machines can be estimated at approx. 50%

of tractor sales, If on the other hand chisel plows and
heavy duty offset disc harrows were introduced it can be
predicted 'that they would to a large extent replace disc
plows and therefore their sales at least for the first few
years would approximate tractor sales,

Due to the Government promotion program for increased
feed grain production, particularly malz and sorghum, the
market for row crop planters and row crop cultivating equip-
ment in general should increase,
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BECTION IIT - MNUFACTURING INDUSTHILS AND
ACTLLARY FrGILIT T

1. [Fagn Machiwery l'apufacturers

There are only two manufacturers of farm machinery in
the country namely, MECATEC S. A. end FIANSA 8.A. DBoth are
located in Lima and both manufacture basically the same type
of machinea, namely Disc plowa, disc harrows and tool carriers,
These machines have practically 100% local content with the
exception of the discs and, in the case of the disc plows,
the bearings,

Neither plant has any basic emgineering facilities, The
designs of the machines made are adaptations of designs of
similar European or North American produced models, Workman-
ship is however quite good and the machines has a satisfaictory
reputation for field performance and serviceability. The total
volume of production of the two plants would appear to be in
the order of approx, 30 disc plows and a similar number of
disc harrows per year, All are sold within the country.

In addition to the above, the Company CAMENA in Lima have
s considerable business in the mamufacture of heavy trallers
for the sugar cane areas,

It should be noted that the Ministry of Industry plans
to establish an automotive industry and has recocived proposals
from international firms for the establishment of factories
to comtruct the following types of equipment:

(a) diesel engines

(b) agricultural tractors

(e) earth woving equipment,

2. gther Enxinsecing Industries

The main engineering industries in Peru to date are in the
srea of light metal fabrication and welded assemblies, There
are five companies currently assewmbling automobiles and trucks,

..‘/
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It is reported that the local content in these vehicles is
approx. 30%, No engines are manufactured in Peru,

There is local production of tires (limited sizes),
batteries, radiators, steel tubing and electrical wiring
(limited types and slzes). Practically all the bus and
truck bodies are also made in the country.

s. aw ma jals and ancilla ndustrie

Peru has large reserves of good quality iron ore and
other minerals required for the production of high grade
ferrous and non-ferrous metals,

1t is reported that the total smelting capacity - blast
furnace, steel converter and electric furnace - is approx,
450,000 tons per year. Lt appears,however, that the mill =
at Chimbote - is operating at considerably below capacity
as it is reported that 1970 production was in the order of
113,000 tons.

Only mild steels in the 1040 range are produced in the
following forms: steel billets, round and rolled sections,
wire rods, flats (plates), hot and cold rolled sheeots and
gelvanized sheets,

There are two rolling mills, at Lima and Arequipa, with
a total capacity reported at 80,000 tons per year,

. Foundry capacity (mainly at Callso) 1s reported as follows:

a) Ferrous

(1) Cast Iron 123 tons/day
(11) Cast steel Sson [/ w
b) Non-Ferrous (Brass,
bronze, etc.) 2 tons/day

There is very little installed forge capacity in the
eountry,

.OO,
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4, Avallability of Tochnin] Porsonnel

There appears to be a fairly good supply of academically
qualified enginecers in different fields, Unfortunately, most
have not hsd the opportunity to gain the techmical and managerlal
background and expericnce which similar personmel in highly

. - {ndustrialized countries acquire by working up through the
ranks and in assoclation with long-term experiencad people, N
. Certainly cqnaidorablo guidance and assistance will be roquired

in this area.

At the production level - widers, machinists, etc, - there
appears to be a good supply of well qualifiod workmen., The
miasion was advised also that, in general, Peruvian people
are very adaptable to metal working iunduatriea and with even
limited training are very good workmen,
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SECTTON IV = POLICY BT/ RDING_F. w4 MEoy s~ TION

As in most countries, developing or otherwire, the Guveroment
of Peru do not have any definite stated policy rcsardlvng appieulturel
mechanization. The objoctives of the mechanization progriin are,
however, very well sumnarized in a report prepared by EPS: in 1970,
The; . are as follows:

(a) To promote the use of agricultural machinery as a wmeans

of increasing the productivity of cultivated lands and to

extend the frontiers of the agricultural area;

(b) to increase the installed capacity of state operated
machinery services and, at the same time, to adapt these
services in a form in which they can participate directly
in the agrarian reform program;

(¢) to establish a technical assistance service on the
‘use and maintenance of farm machinery at the national
level;

(4) to establish centres of investigationm dedicated to
the study of the agricultural implements and machines
most appropriate for the Coastal, Sierra and Selva rones}

(e) to orientate the use of agricultural machinery in such
a way as not to cause the indiscriminate displacement of
rural labour,

1. ceontives he Go me

It can be said that not in any spectacular way but through
various programs over the past 30 years the Government of Peru
has contributed greatly to the advauncement of agricultural
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mechanization in the country, The main contribution in this
area can bo stated as follows:

(a) The estublishinent of farm machinery pools to provide

mochivery services to {arvmors, lMachinery pools vere '
just ectablished by the Covevnment in 1945 under S.Celeledle

and arc still continued by the Ministry of /sriculture

under CPSA. This service has done much to introduce

power equipment in the country, to bring more land into

production and to train operators and maintenance and

service staff,

(b) The provision of low interest loans for the purchase
of farm machinery., The Banco de Fomento Agropecuario
started this program in 1956 and is still providing this
sexvice,

(c) The exemption from import duties of tractors and
machines to be used in agriculture. This has permitted
the avalilability of low cost equipment to Peruvian farmers.

(e) The establishment of training facilitles at a
professional level at the National Agricultural University-

la Molina,
2. search and Testing Institutjion
This work is concentrated in the Department of Agricultural
. Engineering at the Universidad Naclonal /graria - La Molina (The
National Agricultural University) located near ILima, This Depart~
. ment has a full time staff of 8 professional people plus on the

average approx, 3 to 4 part time workers, No specific staff_il
engaged full time on research but each staff membexr does teaching
plus some research and extension in his specific flelds,

Most of the research work is carried out by students in the
form of a thesis which is required for a B.S. or M.S. degree in
sgricultural Engincering, To date this has mainly been in the area
of studies on the mechanization of various crops and crop production
processes and on the establishment, equiping and operation of famm
machinery pools., The department ls now planning a rosearch project
on differmt tlllage practices and machines,
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The Department is very well equiped and woll staffed frow
a technical acadenic standpoint, Their work is, however, restricted

by the following:
(a) Shortuage of funds,
(b) Shortage of sample wachines for field work,

(¢) Lack of opportunity for staff to study in a practical
way the cultural practices and types and designs of machines
used in highly mechanized countries with similar climatic,
soil and cropping conditions,

() Lack of industry in the country to put imto production
machine designs which may be developed.

3. Education and Tyaining
(a) At the University Level
There are currently 12 universities in Peru which gremt

degrees in Agriculture. All of these provide some courses
in Agricultural Engineering including pover and machinery,

The National Agricultural University - La Molina is the .
only university which offers a 5 year degree course :peclalizing
in Asricultural Engineering, The department of Agricultural
Engineering at La Molina has excellent classroom and laboratory
facilities and it offers a very good curriculum in agricultura

pover and machinery,

(b) At the Secondary School Level

The Ministry of Education operates 4 technical agricultural
schools at the diploma level, Some basic information is
provided in the curriculum at these schools, The department
of Agricultural Engineering at La Molina conducts short
courses for these secondary agriculturd school teachers,

(¢) For tractor drivers - This type of training is provided
mainly by local machine distributors, The department of
Agricultural Engineering at La Molina also conhducts some
short courses for tractor drivers between semesters. ‘

ool
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(d) For Mechanics

Training of mechanics is mainly throuzh an appreutice
gystem at local autoctotive repalr shops. The Servicio
Nacional de Aprendizaje y Trabajo Industrial - SENATI =
under the Miniutry of Labour operates 3 scenior level
apprentice training centres, These are orjanized in
conjuction with private and goverament industrial eunter-

\ prlses and provide senior level technical trcining to
\ industrial technicians including automotive mechanics,
’ Mainly as a result of the above programs there does not

appear to be any shortage of trained automotive mechanics,
In general, service facilides are good in the large urban
centers, The main problem in this regard is in the out-
lying and newly developing areas,

4. [xtension

The Ministry of Agriculture maintains extension centres
and staff in all departments of the country, There is no-
specialized extension work in power and machinery, however , the
Department of Agricultural Engineering at La Molina provides
special short courses in /Agricultural machinery for these general
agricultural extension staff personnel.









