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Some Selected FAU :iublioations and Papers
dealing with Agricultural Engineering

Agricultural Zngineering Jeries of

Agricultural Uevelopment Papers

All these have been proiuced 1n the tiree working languages of FAQ - English,
French and spwmisn.,  Jome of the earlier ones may be out of print,

{1554,

(1956)
(1960)
(1260)

(1260,
(1362)

(1960

(1964)
(1465)

( 1"066)
(1467,

(146))

voansvieration and Procedures for the Juccessful Introduetion of
rarm Mechanl-ation

water Liftin, oevices tHr Irrigation

Irricition by Sprinkling

Agricultural Machinery sorkshops: Design, Squipment and Nanagement
rfarm Implements for aridi and Tropical Regions

2211 zrosion by wind and Measures for ite Control on agricultural
Land

Methode anl Machines for Vile ani other Tube Jrainage

Soil urosion by .ater - Jome Measures for 1ts Control in
Agricultural Land

kauipment for dice Production
Multifarm Use of Agriculi.ral Maciinery

Handling and Jstorage of doicrainsg in Tropical and Subtropical Areas

agricultural ungineering Jeries of

Informal .orking Bulletins

Most »f these nave been produced in at least two o' the three working
languaes of wue  Some Of the earlier snes may be out of print,

(1957)
(1958)
(1953)

(1958
(1963

(1959)
(1969)

Factors to be oonsidered when Selecting iractor and Power Units
gquipment for Rice Production under set Paddy Conditions
wngine Fuels and Lubrioante

Water Control, Tillage and Jeeding Practices and Maohines for
Crop Produotion under lrrigation

Tillage and JSeeding Practices and Machines for Crop Production in

€

Semi-Arid Areas
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15
16

17
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21
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25

(1960)

(1960)

(1960)

(1960)

(1961)

(1961)
(1961)
(1361)

(1961)

(1962)

(1962)
(1962)

(1962)

(1963)
(1963)

(1964)
(1965)
(1966)

Methode and Machinery for the Establ ishment and Management of
Pastures

Methods and Machinery for the Harvesting and Handling of Forage
Crops

Mathods and Machinery for Harvesting, Threshing, Cleaning and
Grading of Forage Seeds

Planning and Organization of Projects for the Improvement of
Hand and Animal Operated Implemente

Methods and Machinery for Cutting and Cleaning Irrigation and
Drainage Channels

safety Measures for tre Use of Agriocultural Machinery
Methods and riquipment for Rice Testing

Possibilities for the Utilisation of Solar wnergy in Under-
developed dural areas

Windmille for Water Lifting and the Generation of slectricity on
the Faram

Improved Methods and cquipment for Tillage of Mediup and Heavy
Soils in Temperate Regions

Interpretation of Tractor Teet Reports by the User

Portable Equipment for lJampling and Temperature Neasurement of
Bulk Gra:in

The potentiali’.iea for Rural Electrifioation in Asia and the
Far zast

Rice Drying Prinoiple~ and Techniques

Some Essential Consiieratione on the Stcrage of Food Oraine
(Cereale, Legvmee and Oilseeds) n Tropioal Africa

Aearing and Capeizing of Traotore
The Use of Airoraft in tne Nechaniration of Agrioultursl Production

Equipment and Methods for Tied Ridge Cultivation

m;cgturq mtnceruﬂ Jeries of
Igfog,gl working Papers

(19%)

"

Mechanization, Project Planning and Munagement

The Selsotion and Operation of Land Duvelopwent and Agricultural
Machinery




(1956)

(1959)

Machinery Training and Advisory Services
Machinery Maintenance

Farm Implements

I'ist of Manufacturers of Hand and Animal Operated Farm Implements

4. Mjscellaneous

(1950)
(1951)
(1957)
(1965)
(1963)
(1956)

(1957)

(1959)

(1963)

Progress and Economic Problems in Farm Mechanization

Jurvey on the Farm Machinery Jituation in Lurope

Illustrated Glossary of Rice Proces:=ing Machines

Agricultural Engineering Training and cdacation in Africa
International Directory of Agricultural wngineering Institutions
Report on the Regional Tuchnizal Meeting and Trainin: Centre of
Farm Mechanization and workshop Problems — Cerlon (19 september -
14 October 1955)

Report on the Near East Regional Training Centre on #arm
Mechanizaticn Land Development wir: stinn Problems - Bgypt

(17 Septemier - 13 October 19%)

Report on the South American Hegional Training Centre on
Problems ie!:t:ny . the Use and Ma:inten uice of agricultural
Machinery and for | ind vevelopment - Chile (24 February -

22 Meccr | 45d)

Jeport ¢n the Farm Machinery Training Centre at Fahs - Tunieis
(5 June = 26 September 1963{
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A Review of FAQ'g Role in Nechanization
for Agricultural Development

1. Background

The Food and agriculture Organizatio, of the United Nations wcs conceived at Hot
Springs, Virginia, U.S.4. 1n 1943; 42 governments gigned the Constitution in 1945 in
wuebec, Janada, ~hen the rood and Agriculture Organization of the United Nationg was
‘ormally created. Temporary heidquarters ware established in dashington, Jelo In 1951
the Organization moved into its pragent bermanent headquarterg ip Rome which hagd been

put at its disposal by the Italijan Government, Today FAC wag 117 Member Nationg and
O Asmsociate Members,

. karly sessinng of the FAQO Confarence and Advisory Troups 4ouk Bpecial r>ie of the
"ead for adequate supplies of tools and implements and machines, mitialiy (o re-equip
Cirme ravaged by war during 1339-45, It also tonk note ~f the need to pProvi.ie nations
virywhare with machinery t5 increase food Production, Thess Bes5510n8 made | number of
Teoommendations, tne implementation of which 8tarted the work on farm mAchinery in 40,

. The first agricultural sngilnuering ~Xxpert was appointed to ¥AU headquarters in 1946,
tollows! by further axperts in 1947 and 1449,  aght from the end of w-rji wir I, the
nited Jitions Relief ang tehabilitation adminintration (UNRRA) nad started to provide
farm aqiipment for Co.ntries ravag.d by war, Irn February 1947 ¥AC entered Into an agree-
ment with UNditA by whicn residual funds were transferred to #au, It was under th)g
wiHA=Transfer ~und that the firat fi1e]d agsignoents ware conducted, gix Bpacialists
#Ing sent to Austria, China, dzenhoalovanxa, iungary and Poland,

4. In this inityial period a number of farm equlipment BUrveys were unaertaken by FAG,

ne >f these ambraced the whole »f 3outh and Centra! .marica and the Luribbean area and
re=sulted 1n an FAG/duLA Heport devoting a sectisn to machinery, Similar P4y SUrveys wers
Mide in A number af eup L3a8t countries, In Pakistan an .0 study was use] ag basis for
¢t o tfrom the Intern(tiona} Bank for Reconatruction gy Jeveloment CABAD) s fir ance
"owoetablishment Hf machinery centresg n tha country, A 8urvey . tne ‘nilippines was
" e ted as a basis for the machinery to be used forp a land cleariug and fettlement pro-
ot une. In Thaylap Stuilec were made of the pousibilit ag of mechaniz.tion of rice
Sratantion wnien resulted in the establishment of tne Agricultural “ngiteering section ip
te 1ce uepartment of the Ministry of ngriculture, A dstai]ed S5tudy wan made uf the
Loownage farm machinery industry and liste of manuficturers and the machines they built
ware oreparad to determine aow such productior .14 be used 1in the rir Bagt {ag1on,

Y 7AC convened a meeting (n 1347 with farm machineryexperts from ;ive countries 1p
“urohe to examine the farm machinery situation n that area following thne war, and to
define the manner 1n which FAQ co.ld best asui8t in 1ts \mprovement . tecommendations of
this group dealt mainly with the mechanization of spall farme and with \Rproving servioe
f;rxlxtxca, including supplies of spare parta, |n 1949, at the request of asome member
rountri e, FACU made & survey of the farm machinery situation in 2} buropean countries,
in~luding Turkey. This 8tudy more clearly defrired the specific problems 1n tndividual
fountries and the common ones affecting groups «f countries in the areas as . whole, The
rasults of the 8urvey were subsequently published at the request of the member countries,
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6. From the early days FAO has been active in operational projeots in whioh farm
mechanization has played an important role., As world pressure mounted for agr1cu1tu;a1
development 1n the developing countries, FAO's work began to expand into more operaf1onal
areas. FAO's field programme really got under way in 1951 when the United Nations sxpanded
Programme of Technical Assistance (EPTA) was inaugurated. This development role was extended
further when the United Nations Development Programme (Special Fund) was initi1ated in 1959
to help finance resource surveys, pre-investmert research, training and demonstration
projects requested by member governments.

7. The most active part of FAO's work on farm power and machinery was under the
Zxpanded Technical Assistance and UNDP(SF) Prograumes. Work included the provision to
governments of farm mechanization experts, awarding of fellowships for training abroad,
and the organization of regional cavelopment and .raining centres. The main spheres for
which Technical Assistance was requested were in the selection of, operation, maintenance
and servicing of agricultural and earth-moving machinery. A number of assignments also
concerned the planning of overall country mechanization programmes, including the intro-
duction of improved small tools and the establishment of training programmes for machinery
operators and workshop personnel.

8, The first Regional Development Centre on rarm Mechanization and Land levelopment
Kachinery Problems was held in Ceylon 1in 1959, It was attended by 34 participants from

11 countries in Asia and the Far East, The value of this centre was so eviusent that the
programmes were continued and a second centre was held 1n 1956 in the United Arab Republic
and nrovided training for 30 senior men from 10 countries in the Near .ast Region. In
1454 a similar centre in Chile was attended by 33 participants from o countries in 3outh
America. A further training centre was held in Tunisia 1n 1963 with 56 participants from
the three Maghreb countries. FAU reports cover the organization, programas of work and
participation of these centres,

9. Throughout these years, farm machinery specialists were making an important contri-
bution to the work of FAU. At the same time, agrioultural products processing specialists
ware making their contribution. Finally, in 1959 a separate Agrioultural rngineering Branoch
was formed as part of the Land and Water Development Division, It consisted of a number of
professional officers with special responegibilities for:

Farm Mechanization

Hand Tools and Animal Uraft uquipment
Produots Handling, Drying and Storage
Agricultural Products Processing

Thete last two aotivities are closely intar-related and require, wherever possible,
integrated action,

10. Sinoe June 1968, the Agricultural Engineering Servioe, as it is now known, has bsen
part of the Agricultural Services Division and is responsible fcr all aspects of
meohanization for agricultural development and produotion, products handling, drying,
storage and farm structures, and the application of rural electrification. The preaent
Agrioultural Engineering Service has 75 professional posts inoluding 67 profer~-unal
officers in field posts in some 40 different developing oountries, Regional Farm
Mechanization Officers have been statiuned in the South Amerioan, African and the Far bast
Regions, while the Near East Region has been oovered from HRome, Agricultural Products
Prooessing has become the responsibility of a renamed "Food and Agrioultural Ipdustries
Servioe" within the same Division. Over the laat 23 years, in all several hundred
technical and professional expe.'s have undertaken assignments concerned with all aspects
of mechanization, orop drying ard storage in over 60 developing countries,

o




11, From its inception FAU has served as an o
1 together representatives of national governmen
3 exchange information and to study proble
member nations, AU plans action
7 including »griculural engineerin -

rganizing and co-ordinatir
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and processin,
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12, ‘hrough 1ts profes:ional gt
ouse or information on agricultural anginecring:
developments in the agriocul tural engineering
tions, research stations and at agricultural engineerip
the world. It 14 algo “mecerned with the technie
projects involving mechanization and
technical asmistance,

1ff the avricultur) CAEIN@Sr Ny Lervice gty ap a ¢learing

development, Tt Keeps abreqgt of
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al aspects .f the formulaty. ¢ field
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f 13, FAU over the lust 23 years has
‘ special studies devling with

cultural produots,

gsued well over 60 uevelopment Paours, tulleting ang
igricul tural mechaniz tion, storage and hrocessiny of gy ri-
A selected limt of these publicationg will be found in Appendix A,

The uwole of Apricultural Machxnery and 1ts Usage in
Increasiny the Productivity of Land and Lapour

14, Amongst the function. definad 1n vaG's o

ongtitution are the following:
"The Organization anll

promolu nd,
recommend national nd

where appropriite, shall
internitional action Wwith respect to:

The conservation of Natural itescurces and the ad ption

of improved metiods of agricultural produotion, The

improvement of the proceasin,,

marketing and digtribution
of food and agricultural roducts,”

Kechanization undoubtedly 18 Lne f the most wmportint fuctor

égricultural production, Mechanization also hag an important
servation of natura] resources and in the
agricultur:] products,

15. (i)

8 for 1mproving methods of

role to play in the cone
«mpravement of the processing o food and

Hand Tools ard Animal Draft Esuioment

It is well known that the production of at least 80 percent of agricultural crops in
the world today is dependent %3 human and animal bover, Undoubtedly for the next 20 years
they will remain the miain source of power, particularly in the developing countrias of
Africa and Agia, This 1is partly due to the predominance of emall farms with 'ragmented
fields, luck »r roads and access, lack of the necessary infrastructure, such as the
availability of Sservice, spare parts, fuel an.| 0il, technioal know-how and laok of
purchasing power and of credit facilities. In such areas the main benefits
will come priacipally from improved hand tools and animal draft equipment,

e e L e

of mechaniz tion

16,  Thus,

light-weight steel ploughs could in many
while improved seeding and tillage tecuni
Will be necessary, however,
Prices that the small farmer
for their purchase,
of most of the small

power output of draft animalas. Improved,
vase8 reduce the number of ploughings required,
ques could substantially inorease yields. 1t
for such improved équipment to be produced in quantity and at
oan afford, and that credit facil “ies are readily available

At present their relatively high cost puts them well beyond the reach
subsistence farmers in the developing countries,
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17. The introduction of animal draft equipment into areas where most of the work has
previously been done with hand tools requires the training of draftemimals and the training
of operators and extension workers, The promotion of animal draft equipment and training is
an activity with which FAO has long been intimately concerned., Many successful projects
have besn and are being run in areas such as the Andean regions of South Am'rica, the land-
locked territories of Africa, the Indian subcontinent, and in Madagascar. in 1953 a
Development Paper (No. 32) wis published, int-nied mainly for the guidance of agricultural
leaders and teachors. 1t described and recommended desirns of small tools and also
included information on tneir proper use wnd maintenuce. A revised and expanded
Development Paper entitled "rarm Implements for arid and Tropical Regions" was published

in 1960. This was twice reprinted and has since been revised again and is currently being
processed 1in FAU's Agricultural vevelopment Paper series, wherever possible local artisans
at the village level have been encouraged to take up new and improved designs of hand
tools and animal draft equipment,

18, (ii) Power Mechanization

Power mechanization has an important contribution to make in increasing the pro-
ductivity of land and labour in the developing areas in oonjunction with other inputs,
Its main role 18 in the intensification and increased efficiency of agriculture, including
the reductinn of fallows and the introduction of multicropping, rarticularly under irri-
gation, .11 these functions presuppose an adequate supply of power during peak periods.

12, One of the main necessiti.es of farming is timeliness of operations. In many areas,
particularly in sub-tropical areas, ploughing can commence before the first rains only if
mechanical power 18 available., Timeliness of planting 1s all-important because 1t can

have a big infiuence on yields, particularly whsere it allows crops tn take full advantage
of any early rain., where multicropping can be practised there 18 usualiy too little time to
get one crop off and prepare the ground for the next. it peak periods there is always
demand for more power whetliar it be provided by animals or by tractors, Power mechaniza-
tion enables the farmer to get >n with his work gquickly when the weather and climatic
conditions are right and, furthermore, 1t 1s often his salvation when conditions are not

Plg\to

20, Power mechunization can also help to increase yields by doing the job more efrfectively
than can be done by hand or with animal power, Tractor power enables a betier job to be
done of land levelling, terracing, bunding and the application of effective so1l and water
conservation methods. In medium and heavy soils 1% allows a better tillage job to be done
in deep ploughing, chisel ploughing, sub-soiling, discing and in mulching operations to
maintain produstivity and 1in many other operations, The accurate placing of seeds at
regular spacing and at regular depth also has an important influence on yields. This is
par.icularly true for the new high-yielding varieties,

21. Other important functions are pumping water for irrigation, and crop protection,
including aerial spraying. weed oontrol also is mostly done by mechanical means,
Alternatively, sprayers are required for the appliocation of chemicals for we:d oontrol,
Diseases, moulds and insect pests normally have %o be controlled by chemical means and
this also requires the use of mechanical sprayers or dusters,

22. A bottleneck in farming operations very often is the harvest, If crops are not
harvested at the right time there oan be considerable losses from shattering, from birds
and rodents and from weather hazards. Not only will the combine harvester ensure the safe
ocollection of the harvest from the field, but furthermore, it has been estimated that a
oombine will reduce harvest losses by at least 10 per oent over conventional methods,

where the crop 1s cut by hand or by other mechaniocal means, then has to be st
and subsequently threshed. ! stooked, carted



23.  Transport forms an important link in farm mechanization, Tractors and trailers or
animal-drawn carts are essential for getting crops off the field, bqually im ortant ;s the
availability of transport for getting produce from the farm to market, Thia ﬁay best Ye

although trastore ‘T2 widely uged Top

%4 It is clear th.t power mechaniz:tion hag an important r
age of inputs for 1ncreasing the proauctivity of lang und labour, 1t 18 dne ¢+,
responsibilities of FAU to assist in introducinge und promoting Tecnanization by
tie right and appropriate conditions, Furthermore A0
conditions,

ole to olay 28 sart ¢ o acKk=
nain
iy 1n
cen assi-t 1n creatin s the right

25, Power 1n agriculture nay be provided Ly “=wheal, J-whee] and crawler tractors, 1t
may also be =rovided by enginos mounted on self-nronelled implements, orrticularly self-
propelled combine harvesters, Power “op aumpang for irricution may be srovied by tr.ctors,
internal combustion engines (mainly d1esel; or uy

“lectirie motors, [rictors, petrol, dieue:
and olectric motors are also used for providing power fop erinding, m1x1ng, 11fting, con-
Veylng and similar farmstead oneratinns, and last, but not least, trictors iy alko arovide
the motive sower required for farm transport., The many fAC publicitiong Fisted 1n the
Appendix are ample evidence of FAQ's involvement over the ye:rs with all sourcey of power,

26, At one time crawler tractors were extensively used for
operations requiring nlenty of power, They are, however, trlatively ax:ensive to purchase,
complicated and expensive tu main*ain and lack flexxblllty. Today they are usey mainly fop
land clearance ang reclmation and for very heivy work under certain s511 eomy tyon. tut
they are not t> be recommended for peneral wTriculiuril use,

~loughirng ina other tillage

7. The 2-wheel single axle tractor Or motor cultivator is beg

st suited for mirket gar ten
wnd vineyard work and for padiy cultivation, It may be fitted with a retrol or with 3

diesel engine, Because nf its lower Canital cost and e-:ge of maintonance it sained some
acceptance in the develoed cn uitpiec i1 the early dayg of mechanization, dowaver, it
normally has a shorter working life than the 4-wheel tractor and the vorking couts ner
hectare, including dewreciutlon, are somewh-~t higher, 1In most countries it has bean very
largely superseded by the 4-wheel tractor, The widespread acceptunce and use of ’-whaeel
tractors in Japan 1s largely due to 80C10~economic reasons which are not paraljeled
elsewhere, The 2-wheel tractor could play a more important role in some of tiie saddy areas
of Asia where the farms are predominantly small and access 18 41ficult, Msreover it lends
1tself more 8a8ily to loecal manufacture ag in Taiwan, India ang Iron.,

23, The most popular and commonly used tractors for agricultural purposes today are the
4-wheel models, usually fitted with diesal engines, They have the most versatile appli-
cation in that they can be used for a4 wide runre of actrvities, including land preparation,
primary and secondary tillage, seeding, inter-row cultivatiing, 8praying, harvesting and
transport an. can also provide power for pumping and other operations, Furtharmore, the
operating costs of a medium to large diessl engine 4-wheel tractor, including depreciation
and maintenance, 1s lower than for any other type of tractor,

29. Historically, most countries have started power mechanization with the smaller types
of 4-wheel tractor, The long term trend, however, 1s towards the medium and large sizes,
Jome people have suggested the need for small, simple unsophisticated 4-wheel tractors.
So far no such tractor has been successfully Commercialized, although there is something
to be said for them in areas with small farms and with lack of service facilities,
Unfortunatoly, the cost of production of a 20 h,p. tractor usually worke out at about
60-75 per cent that of 40 h.p. tractor. For the time being at least the developing

Countries may be best advised to stay with the medium to medium~large 4-wheel diesel
tractors,




Developing the Mechanization of Agriculture

10, One of the most important functions of tha Agricultural cngineering 3ervice has beon
to advise on tns correct sele~tion and asplication of equipment, Too often failuree or
partial failures of agriciltural development u.rojects have been experienced due to the use
of totally unsuitible equimment, .esearch and field testing are esssntial t> ensure the
correct choice and applicatisn of wquipment suited for the working environment >f tropical
and sub-tropical areas.

R

31, ‘ha te:hnical advice and assistance provided by Fat covers the whale field of farm
mechanization Irom nand tools t5 arimal draft equlpment to tractors, combines and equipment
for land clearance and preparation. It ils> ~overs the applicition of mechanization to a
wide range of climatic and 801l conditions and a variety of crops, including cereals, pulees,
01l seeds, sugar cane, filrec, horticultural and tree Crops.

B i b b

32, By far the rowst 1mportant crop in the developing countries :s rice, the mechanizatio
>f wnich has been -iven s-wr1al attention by FaU0. The Intern tional Rice Commission at “he
»1vth Session neld at Tokyo furing 1:5) requested the virector—ienaral of Fi( to invite
members to form a )ermanent working Party on the wngineering asiects 50 Jice Production,
Storage and Processing, This rorking Party came 1nto effect on | January 1959, and now
meets regularly every two years. The professional etaff of FAO0 now includes a rice
mechanization specialist ard a rice dry1 2 and processing specialist, An Informal working
Bullotin ".quipment for ‘ice Praductisn under Wet Paddy Conditions"” was first issued in
13538, an up—dated special vevelopment Paper, No, 34 "Cquijment for Rice Production" was
produced in 1466,

e N e

33, The agricalturil .ngineering Service of Fiu 1s also very much concerned with soil and
water conservation methnis and with the economic viability of mechanization under varying
conditions, Thie 18 particularly relevant *c areas of "Jryland Farming" with 250-500 mm
5f annual rainfall, Juch areas often can be made economically viiile only througch the
application »f the latest techniques of fully mechanized dryland farming practices. This
subject waa covered 1n Informal sorking Bulletin lo. o first issued in 19589 anl now being
revised and up-dated for . third edition ts be putlished at the end of 1363, 1In 1367 7AO
sponsored a seminur on Lani and water Use tur the Near oast in which mechanized farming
practices feat.red :rominently,

34. Many field projects require tractors and farm machinery, including oquipment for land
clearance and land preparation and for transport, A profeseional equiprent officer is
available for field visits to aseess local conditions and to prepare eTuipment apecifi-
cations, ensuring too that the necessary supporting spare parts and service facilities
are available,

35, Parm sizes should be large enough to justify the capital investment 1, mechanization;
but the range may vary g€reatly according to the working conditions and tyre 50 squipment -
say 2-4 hectares for a 6 h,p, 2-wheel tractor or 15-25 hectares for a 40 h.pe 4=wheel
tractor under intensive irrigated conditions to 40-100 hectares exclusive nof fallow for
the larger wheel type tractors in rainfed areas and 100-150 hectares in the low rainfall
(dryland) areas.

36. Clearly power mechanization 1s best adapted for large farms and large fields, shere
such conditions do not exiet, FA0 gives advice on the setting up and administration of
machinery contract hire services. Many field oexperts have been and are Currently working
in developing countries for tnis purpose. In addition, in 1967 FAQ issued a Development
Paper No, 85, "Multifarm Use of Agricultural Machinery". This reviews in detail the various
forms of multifarm use inoluding:




Contract WOrk, 1,e, the carrying out of Machinery Services
for farmers by ndividual contractors OF cToup of companies
providing contract 98rvices,
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3. At the SUCIestIon o f the I-topnityo, ) SOmMIss1on of agrlculturyl g er.ny { CIGR)

nd of tie wurdpean Nat g1 ~Oumitiees of JAVy a1 list wag compiled in 1 of "Agricultural
~Ngineering Tnstitute irt Lurope", This greatly facilit . ted the e.crirye f knniledye

b ‘ween agricultur.) Sngineering experts r Specific tieids in the hegion, Lut r, tnig

=IIK was expandel inij in 1957 an Internitinna) directary nf agricul tura; ~rginesring

Institutions throushyat the entire world wag published, .ince then tr1s 1ag been revised

and up-dated and re-issued again in 1963, The material for thg latest 18sue was collated :
from 108 countries and gives full detajls of £overnment uservices nand sty satng,

ievelapment, research and testing fentres, Hniversities, techiiesl rollege., 1niustpy

centres, acriegltap .o shows, periodicals, referonce 000ks, f1lms and a4 1.t of aoriculturd)

“ngineers att chad to the Varioug institytiosns an:i or;inizations, "

Training w@rvice and Spare Partg

3. In many developing countries there 1s a tremendous need for trained {’ersonnel, the
lack of which 1n the past has leq to a number or costly failures of mechani zed production
projects, The greatest need and greatest number of trained personiel are required at the
intearmediate level. Over the past twenty years, FAQ has assisted 1ts member governments
in organizing suitable training progracmes for all clagses of personnel connected with
Mmechanization, This inocludes tractor and machine operators, maintenance personnel, field
Servicemen and Supervisors, and extensjon workers to Jdemonstrate and make known the
correot application of mechanization on the farmer's own land. Hegional seminars and
training centres have been prominent features of this training activity, FAO has also
assisted in providing scholarships for further training,




40. In addition, FAO is assisting member governmenits in a number of counti'ies in the
execution of projects for education at University level of agricultural engineers,
Furthermore, through its fellowship programmes FAQ has enabled large numbers of men to
receive university training at both graduate and post-graduate levels in the more advanced
developed countries, A proportion of these graduates are absorbud or enter employment in
the agricultural engineeriny industry and in agricultural machinery research and develop~
ment! 1institutions,

41, The followins are n>tible exam les ol this continuing aducational and training
activity, inance for these 18 being, or has been nroviled by the UNDP Jpecial Fund and
Technical Assistance sector, philinthropic bodies under the Freedom from Hunger campaign
and the machinery industry 1tself,

The Strengtnening o! the Faculty of Agricultural wcngineering
at the ‘gricultural University of La Molina, .ima, Peru,

The agricultural enginecring courses at the University of
Monrovia, Liberia,

The Farm Mechanization Centre at .layadh, 3.udi Arabia.

The North Africa College of Agricultural Engineering in Tunisia,
The Farm Mechanization Centre in the Congo (Kinshasa).

The Banda Agricultural College in Malawi,

Mention should be made of the "leport on Agricultural

Engineering and Training in Africa” (1965). The findings of

this report are relevant to many of the developing areas throughout
the world,

42, Another important requirement is the availability of spare parts and field service
to ensure the economic and efficient operation of mechanized equipment over a long working
1ife under mostly arduous conditions., Such services cannot be normally nrovided by large
industrialized central workshops except for specialized services such as crankshaft
regrinding and engine and fuel 1injection pump reconditioning. What the farmer needs
essentially 1s prompt field service spread over wide and remote areas, Here ayain FAQ
works closely with machinery manufacturers to ansure that spare parts and field service
facilities can be provided where required. In the case of field projects, r~(0 pro'ides
technically trained staff for supervising equipment and for training local starf in its
maintenance and use,

Crop Handling, brying and Storage

43. Ae long ago as 1946 an FAL expert committee estimncted that world storage losses for
cereals, pulses and oileeeds were in the region of 10 per cent*, There is no reason to
think that theee losses have been reduced in any way over the last 23 years. On the con=-
trary, in many of the developinyg countries these losses may amount to 20 per cent and in
some cases can reach very much higher figures,

®*FAQ - Destruction of Food in 5torage by Insects, Mites, Rodents and Mould Fungi.
Report of an Expert Committee, washington, D.C., May 1946,




44. Losses during storage and transport may be due to 8Xxposure to weathar
inefficient, drying and to destruction or 8poilage by birda, rodents,
mites and other pests., Losses occur at all levels from the field to s
storage at co-operatives or dealers and at the main storage
population,

v to lack of, or
micro-organisms,
Lorage on the farm,
structures of large cenires of

45. Uontamination or inefficient dryi:ny or sun drying under unfavouraoly cond
lead to excessive cracking dur.ng milling and processing and thus to further los:es and
deterioration in quality. The remedy lies in the Provision of improved drying equipment
and storage contiiners and structures, These latter should preferably be of 1 tes1gn which
can bs made up out of locally available materialsg,

1tiors can

46, Fal's main responsibility in tnis field hias been, rirst of all, to create an AWArer. )ss
of the problems which may be so easily ovarlooked 1in many developing countries, his has
to be suvported by technical assistance for carrying Hut Surveys and then bLy »1]ot projects
for setting up drying facilities and storage structures it various levels, Irying and
storage is intimately tied i1n with what happens before, namely, during “rop production,

harvestin,: and crop handling, wspecially mportant, efficient drying and storay;e can have
a cunsiderable efect on the reduction of loguesg during processing and on snsuring the
required quality of the end product,

T T R R

f 47. Fa0 1is operating a number of field projects Jealing with drying and crop storage and

: preservation, In some cases it may be part of ¢rop production projects as with a rice
production project in Figi, Or it may be a project for carrying ot research into the
most suitable types of dryers and storage structures :nd containers, which would ultimately
be manufactured in the country concerned out of locally available materials, as in India,
Or again, 1t could be part of an integrated ~lot project taking in crop handling, drying,
storage, preservatisn and processing of rice, This is currently being proposed in Pakistan
with a view to ultimately >htaining the support of the World Bank or of regional banks for
setting up a large number of 8umilar integrated production plants throuprhiut the country,

43, A new agricultural development paper 1s now going into prant an unglish, “rench and
Spanisn, entitled "Handling angd Storage of sod Graing in Tropical and sub~Tropical Areasg",
This is one of the 1ost comprehensive publications of its type ever produced and brings up
to date information collected and researcnh work carried out over a period of years, some

of which has been previously published in rfau hulletins, A fuller list o' publications
wiil be found 1n appendix A,

Procestin,r, Marketing and Uistribution

49, Parmers the world Over need incentives to produce food, fibres and agricul tural
products over und above the requirements necessary to fulfil the needs of the family,

These incentive. can only be offered through an assured market for their products. To
assure market acceptability, the quality of the product becomes all-important, To arrive

at the final oroduct, a long Integrated process has to be gone through, starting with land
preparation, the choice of suitable varieties of 8eed and breeds of livestock, and nrotec-
tion against diseace and insecte throughout all stages of growth through to harvest,

Disease and insect pests can seriously affect the quality of food crops and of meat products
and hides and skins., After harvest, crops have to be transported, possibly dried and safely
stored. Virieties of crops grown, the efficiency, or otherwise, of drying and of preserv-
ation and protection against moulds, insects and rodent pests ull have an important effect
on the percentage of recovery during subsequent Frocessing, Processing also normally

throws up a number of by-products which may be fed back into agriculture in the form of
animal feed or fertilizers,
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50. v rop protection and preservition througch improved drying and storage is, howsver, not,
in itself, enough for a number of perishable products. Consideration also has to be given
to the introducti-n of epecial processing techniques suitabls to the local environmsent,
Processing may start right on the farm 1tself or at local village or co—oparative level,
The establishment of food wnd agricultural products processing facilities from the farm and
village level onwards is thus an important step 1n the overall planning of the agricultural
development of a country., GSuch rural industr.es may, in time, vecome the ‘orerunners to a
wider development of inJdustries, to the diversification of national ecinomies and to the
ultimate expansion of foreign exchange earnings leading to graater prosperity,

51. Rural development must always be sne of the main objectives of FAu, [hroughout its
twenity-three years of existence, rA. has always been 1interested in the development of
simple techniques and equipment for processing, starting from the farmer level, From there
tne next step may be the setting up of multi-purpose farmers' co-operatives covering the
collective purchasing of seeds, fertilizers, inse~ticides, pesticides and production tools
and farm machinery, It may well include also the establishment and operation of r~rocessing
plants for dairy products, for the canning of fruits and vegetables, the drying, storage,
dehusking and ;olishing of rice and the production and utilization of by-products as
animal feed or as fertilizers,

52. The mndernization of agriculture along this or similar patterns ensures the required
integration linking, on the one hand, the primary producer with the proceasing plant, and,
from there on, i1nto marketing and distribution systems, thus creating further incentives
for the primary producers, The very large number of nrojects that FAU has been oparating
for the last twenty years or more and the large number of publications that 1t has pro-
duced on the subject are ample evidence of ite deep i1nvolvement in all aspects of agri-
culture from crop and livestook production thro.ugh storage, preservation, processing,
marketing and distribution,

The Contribution of the Agricultural Engineering service to the
Indicative World Plan for Agricultural Develoyment ([ IWP)

53, The -ate of growth of the population of trna developing countries is around 2% per
cent per annum. From 1958 to 1365 the average rate of growth of food produotion was 2 per
cent, An average rate of growth of } per cent per annum in food production im going to be
needed to he reasonably sure of keeping juat slightly ahead of population increases.
Industrialization will not provide new empioyment for more tnan a small ! action of the
20 million who will be added each year t tia sotential labour force of the deve.oping
countries. niy hy accreleraling the rate of agricultural growth wo.ild it be poseible to
80lve the jrubiam .f mamsive unen;layment which moat developing countries will have 1o
face ovar the next tw ie-alea, #After mire than a decade of planning, many »ovarnments

realize tn:t tne .y« 1 ma'.sfla lury agricaltural progress can be the atumbl ing hlock to
the "take-o!!” 57 ‘ra st . re s 5nomy, 1t wam in Aan endeavour Lo remnve thia a8t mtling
block that Fiu snoerced 5 o 2% n the preparation of the [ndicative worlt Viar for
Agricultural Uaveicmani. Fia. = re7tive was 15 analyse the problem as 4 w. le .n an
integrated wa; and 1o »ultclent imtail o arve as a basi1 for policy s..dance to the

developing “uuriries as ww. . an Tor tevel el countries, it is being ;re .rei with two
time horizona - A leri-year erspe tive Lo 147 and a twenty-year perepe tive t. L9,

$4. Four regional aiudies “ave ‘wer “rmpleted o date ocovering South America

; Lue Near
o - : . .
mast, South and Goutlh ramt as,a, ani africa, Jouth of the

Sahara. A conas ;i itated World
Study 18 now in its fina. atages of preparati'n for Lresentation to the #A. ..nference in

November 196y, A framework is heing eet up which will help to tdentify the main require-

ments for future planning, not only for the leveloping countriss but also for the developed
world and for PAc and the other United Nations agenciee.
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55«  Ths four regional studies include chapters on:
The Role of agricultur.l and Leonomic Jevalopment
vevelopment ani Utilization o Land and . oeep Jdesources

Fater1) Inputs etuired o Sunport Lro- Froduction ot ectives
i ! i : J

I - ' . .

vinclulires Se de, r’erh.nern, Pesticiies ani ‘-Techamz‘xtlon).

These stuiies are sun-orted Ly detailed et it Leties® civinge, noa country by Country bas,s,
€rop areas or a wije Tunge ' ~rova, yields and tot 1l aroduction, tosether Wwith their
values, Thi: 15 shown * ‘T tré base peried (aver e ‘;*61/‘13) LD ard 14988,

56. The Agricultural ~nginearing Jervsice h - (TeDATed tles Tor aaeh o pe e nir resriong
and one for the . .rly Aeport, Theqe itulies inlycits thae LA role f mechun s ti~n 1n the
agricultura: Tovelopmert -1 144 levelorin, - untriae, ey are sup;orted by r.:=’~.f;txcs,
Siving the estimatad tpo~tsp and combine hairvester arkn o0 the 1n v fial cointrieg fep
1365, Also shown ire fthe IWi proposils for L975 nt jaty fop the expu :1an f the trart p
vl comlane pkg raguired to meot the wricaltursl rodgetiap tarsets ©or ‘hoaa yeirs,
~here are ilso tables Tiving the cost 5t tie “apital investment |NVisage L nld Af the
current inputg TVerin. the no st of Service, npare .artes and fuel. Tarluted 17, thage
tables 14 the cout or et tools and animal draft equirment g well ag ¢ ower aTulpment,
vhese ituiles - an be of gre.t assistiance ts UNIOC 1n chnayderin, future Tejuiirements fsp
tractor uind f.rm umplement manuracturing nlants gn the devel 'UNg arvas s well as to 1.
L1 Crrsvdaring laboup re-uirements,

o/ .
Foal/Industpy Loznperative 2poocroimme

57. For some yeurs n.w a number of multi-nat) na) companies hive been working with PAQ
interchanging technical informetion and 1n some cases provading financial and technical
AS818tance, mostly unis~ i, dueEr1ces of the ~reedom from Hunger Campaign., The association
of Industry with #4¢ was {ormilized when the LA Conference of 1965 ipproved the setting up
of the :’AQ/Iniux:try vo=rparative Programme,

gls »me of the leading farm ‘.chinery manuficturers have besr particulariy ‘rominent {n
the aszgiatanca tliay have besn providing 1n furtherin,- the seneral 1ima ot “al, In 1964 a
trootor and farn machinery manuficturer held i internatisnal 2onference un the Mechaniz-
ttion ot Lugar ane, foliowed 1n 1966 by an internat i :nal conference on "wechinization and
tne .orld's dice", veveral of the world'e leading axperts were brought tosether from all
T1ve continents to participate 1n thisg conference which was iely in the Un,ted rRingdom nd
Itily. The same manufacturer, in association with “AL, under the rreedom from Hinger
-AMpalyn, has set up a South American Regional Yraining Centra n inlombia for the formation
of tractor and machinery instructsrs, Another leading manuf e turer ig huliing, 1n
agsocilation with FAG, an international confarence .n the U...A. on Dpyland Furming in
August 1969, Yet nother manufacturer, in association with FAC, 18 at prosent prepering
a manual on Land vlearing Metnods and ‘echnirues,

* Most of the statistices are based on the rAU Production Yearbook which has been
published annua:ly for the last 2 Jears and which, 1in addition to crop, livestook
number and livestock products, also covers tractors, combined harvester-threshers
and milking Rachines, FAQ is at present promoting the participatioa of member
countries in the 1970 World Census of Agriculture, 1noluding a oensus of tractors
and a wide range of farm machinery,




There has also been close co—operation with Induetry in the field of agricultural

59.
producte processing. In Turkey, a leading multi-national company has set up a fruit and
DP/PAO Centre for the Production,

vegetable proceseing induetry working very cloeely with a UN
Proceseing and Marketing of Fruite and Vegetables, Induetry are also working closely with
FAO in developing the utilization of by-products from food and agriocultural products pro—

cessing plante for animal feec, e.g. molassee in the Sudan,
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