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Appendix A 

SOM Selected FAO t ublioations and Paperi 
dealing with Agricultural Engineering 

1.     Agricultural ¿ngineermg -Series of 
Agricultural Development Pipara 

All these have been pro -luced in the tarea working languages of FAO - Engl i eh, 
French and .»punan.  Some of the earlier ones nay be out of print. 

No. 44    (1>>J,  >::>nöi deration and Procedures for the .Successful Introduction of 
r'arm Mechan i *. \t i on 

- 60    (I9r>6)  «iter Lifting Jtvioes t'ir Irrigation 

- 65    (i960)  Irruption by Sprinnling 

- 66    (i960) Agricultural Machinery workshops: Design, ¿quipasnt and Nanageasnt 

- 67    (l>60)  Farm Implements for Ani and Tropical Regions 
.se vised   (lit>9) 

- 71    (i960) joil Srosion by Mind and Measures for ìtB Control on Agricultural 
Land 

- 73 (1964)    Methode an S Machinée  for Tile  and  other Tube  Jrainage 

- 31 (l>65)     Soil erosion by   .ater - 3one Measures  for   its Control   in 
Agricultural   Land 

- 34 (I966)    Equipment  for  rtice Production 

- 85 (l>67j    Multifarm I'ae of Agncui t .ral Machinery 

- 90 (7969)    Handling .uv.i  .»torace of r'oodjrains in Tropical and Subtropical Areas 

2. agricultural   ùinsinaering  Juries  of 
Informal   «orking Bulletins 

Most   of  these nave been  produced  in  at  least  two of the  three working 
languages  of rV..     Some  of the earl i«r oneB may be  out  of  print. 

No.    1 (1957)    Factors to be considered when Selecting ¿ractor and Power Units 

-      2 (195ft)    equipment  for  Rice Production under net Paddy Conditions 

~      3 (I953)    ¿ngine Fuels and Lubrioante 

7 (I95Ö)    Water Control,  Tillage and Seeding Practices and Machines for 
Revised        (1963)    Crop Production under Irrigation 

8 (I959)    Tillage and Seeding Practices and Machinas for Crop Production in 
Revised       (I969)    Ssmi-Arid Areas 
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No. 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

- 21 

- 22 

- 23 

- 24 

- 25 

. 26 

- 28 

3. 

(I960)   lUthod. ,nd Machine for the Establishment and Manant of 

Pastures 
*      *K- H.w.Rtine and Handling of Pora«« 

(I960)    Methode and Machinery for the Harvesting ana 

Crops 

,1960)    X,«hod. »nd HaohlnT, for lUmrtln«. Thr.-htn«. CI«»« «« 
Grading of Forage Seeds 

(1960) W-nU„ and Or^L.tion of Proj.0«. for th. t^prov-.n« of 
Bind «id Am»»! Opurat.d Inpl.Mnt. 

(«61)    «.«»da and Kacn.n.r, for Otti« and Cl.anu« Irriti« «d 
Drainage Channels 

(1961) iaf.ty Mejores for th. Use of Agricultural Machinery 

(1961)    Methods and ¿quipuent for Rioe Testing 

(1961)    Possibilities for th. Utilisation of Solar ¿n.rgy in Under- 
developed .iural  Areas 

(1961) «inditi!, for Hater Lifting and the Generation of electricity on 

the Far« 

(1962) Improved Method, and Ml^t for Tilla*, of Medio» and Heavy 
Soils in Temperate Regions 

(1962)    Interpretation of Tractor Test Report, by the User 

(1962)    Portable Equipment  for Sampling and Temperature Measurement of 

Bulk Gram 

(1962) The potentiali'.U. for Rural Electrification  in Asia and th* 

Far ¿ast 

(1963) Rioe Drying Principle', and Techniques 

(1963) Some Essential Con.i..ration, on the Storage of Food Qrmin. 
(Cereals,  Legvmee and Oilseeds)    n Tropical Africa 

(1964) Hearing and Capei sing of Tractors 

(1965) The Use of Aircraft  in ine Mechanisation of agricultural P*o4t*U<» 

(1966) Equipment and Methods for Tied Rid^e Cultivation 

Urt-nl*""-. "»flinrerii* Series of 
Tafnums,! Working Pagers 

(I956)    Mechanisation,  Projet Planning and fc*nagm»ant 

Th* Sel#otion and Operation of Land ¡kvolopmmnt and Agricultural 
Machinery 
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(1956) Maohinsry Training and Advisory Ssrvico 

w          Maohinsry Maint «nane« 

" Farm Implements 

(1959)    I ist of Manufacturers of Hand and Animal Operated Pam Iapleaente 

4« MJBoellaneouB 

(1950) Prosees and Economic Problems in Farm Mechanization 

(1951) Purvey on  the Farm Machinery Jituation  m Europe 

(1957) Illustrated Glossary of  Hice Processing Machines 

(I965)     Agricultural Engineermg Training and education  in Africa 

(1963)     International  Directory of Agricultural  Engineering Institution» 

(1956) Report on  th«  Regional Tuchni^il Meeting and Training Centre of 
Farm Mechanization and «orkühop Problems - Ce-lon ( 1;> September - 
14 October  I955) 

(1957) Report on the Near East Regional Training Centre on Furra 
Mechanization Land Developm«nt .»u-.•.. ino;-> Problems - Egypt 
(17 September - 13 October  19><J) 

(I959)     Rsport  on  the  ooutn American Regional  Training Centre on 
Problems He) it ui#   .     the Uge and Kärnten uice  of Agricultural 
Machinery arid  f^r 1 md development - Chile  ( ?4 February - 
22 Me .'ci.   l.«S-i) 

(I963)     ".sport en the Farm Maohinervr Training Centre at Fans - Tunisi« 
(5 June - 26 September 1963) 
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1. 

A Review 0f FAO'a Rnl«  <„ u    u 
for Agricultural Devenant 

-•raally creat.d.    TM;,oraI.y h..lJqíf, .ri
,^°!!"í",

h
i<»; °f '"• United Nations „• 

•r»-,   ravaged by war  during ^^ ?t^  •  \    "    nachlM".   «itialiy  ta  requin 

«niatxona,   tn.   „plantation of which 9ta r ¿t'h« til TT• "*«'   ' nunb" °f 

.h 
WOrk  on  f*•> n.r-irhinery  m PAO. 

!';i;-:: h"^îî« «X Al'î ÏÏÏT ^'r^ t0 9kv ^— iB 1946 mt« i „tuono Heiief and  iiehabil it-.í?l     1 *       rrora  the  end of "^Ll „ lP   IT     th.     » 
far, .Ta^nt  ror  e^tru^^r^  W«à)  Had »tarld  to      0v 
•er,w;th  UNHJiA  by which  residual   funda Z'. t   "If     ^V^  '"'*0  ent9r*d   lnto *» -W- 
..rf*i-.r.u,.f.r ,'und  that   the fir.t   f^d^a^T,       ^    ° '^     U  W"8  "»'««  this 
-• to ^tru, eh.«, o29,h0r^:;^i;— sr'slx 8p-nw,iBt- 

ne   ,fnthe8.
S «¿ilcíd^íríholí^Souíb^ ^iT1   BurVe*"  "•'• —rtaken   by KAG 

-.I'-.d   in  an ,AcA.U   Heport  dévouâtu"^    „"T^ Md   th« ^^-  aíea ^d 
»•••>»   '".i nuxnber of ,"ar  , ast  count«..?    I       «    tl  ^^'^y.    Si.Uar PAu  Rurveys w„, 
;   ••    u.   tro»  the  Intern Uional   Dank  for  Jl^c  ^       ""  ^ "" ""^ "*"   '   b"lB  for 

-   " :UbU.hM„t   Jf o,achin«ry centres   tn    h^ ^  ¿      ^  JBV«loi-"*  ^)   t,   fl,wc- 

-ted aa .  baeu,  for  th. machinery to  b. uMd7oí       i     iT   "S  t,,# <'« ' ^¡'Pine.  was 

|" •'«action  -nich  resulted   in   the  .atabl ?Lm    / °iiubllltl«« of mechanist ion  of rir. 
»">    ->«.  -partant  of   th. Mm     try  of    ^at       tW  ^""^l   -^;e,rinr  .^^on  m 

--   -P-ed   t,  „terfflin,  aow ^uch   pr-  -t  Jr-«     r-   -«r. «d  th. m,chin,8   they  bullt 

•-AO conv.n.d a meeting   m i ja? y,th r 
¿ur^   ^  ««int  th.  faraón    , fm machlíle¡y «P«rt8  from  ; lVa   :, stries  in 
J.rtn.   th. ^.r  m  whlc^ J?1^ J S^";.:"*^ "" foUowin« ^^  -.  «-  S 

^       «roup d.alt mainly  with th. m.chaniaUon  of la  1   r^8"^'      '-o^endations of 
^¿„ti      •••inClUdxn« 8UppU« of «Par. irta      LTQ^      7*^ WUh  l°Prov^ ««vio. "ountri».,  PAU oad. a Burve    of th  P J  >^""'     ln  1949,  at  th. requ.at of  son. mmäb„ 

pp. ä JIV¿ £¿S "r :v--'" Sä r:s3 

i 
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6. Pro« th. early day. PAO has ta« active in operational projects Jn J*1«* £j?tttral 

mechanisation has playîd an important role.    As world pressar, ^^^^^^l 
development m the developing countries    FAQ's work tagar.to expand »^¡^^^ 
areas.    FAO'e field programme really got under way in 1^1 wnen xne »" «tended 
Programme of Technical Assistance    EPTA)  was inaugurated.    This development    ^« "*B^rt¿""a 

furíher    wh.n  the United Nations Development Programme (Special ^^Hem^s ratÍo^ 
to help finance  resource  surveys,   pr.-investmer.t research,  training and demonstration 
projects requested by member governments. 

7. The most  active  part  of FAO's work on  farm power and machinery «^ under-the 

Expanded Technical Assistance and UMDP(3P)   Program«..    Work l»clud;d
p
tÎ!^?^"Sold 

governments of  farm mechanization experts,   awarding of fellowships  'j'/'^1^•^, 
and the organization of regional development and  .raining centrée.    The main  spheres for 
which Technical  Assistane,  was requested were  in the  ael.ction of,  operation,  maintonano« 
and servicing of agricultural and earth-moving machinery.    A number of ""&""*" a¿" 
concerned the  planning of overall  country mechanization  programmes,   includir'g.t^m^^° rv 
duction of improved small  tools and the establishment  of  training programmes for machinery 
operators and  workshop personnel. 

Ö.      The first  Regional Development Centre  on r'arro Mechanization and Land Development 
Machinery Problems was held  in Ceylon in  1955-    It was attended by  M  participants from 
11  countries  in Asia and the Far East.    The value of this centre  was so eyioent that  the 
programmes were  continued and a second centre was held  in 1956  m  the United Arab Republic 
and orovided  training for  30 senior men from 10 countries  in the hear ¿aet Region,  ^ln 
U5d'a  similar  centre   m Chile was attended by  3d  participants  from o countries  in  oouth 
America.    Â  further  training centre was held in Tunieia  in 1963 with  y>  participants from 
the three Maghreb countries.    PAU  reports  cover the organization,   programme  of  work and 
participation  of these centres. 

9. Throughout  these years,   farm machinery specialists were making an  important contri- 
bution to the >,ork of FAG.    At the same time,  agrioultural products processing specialists 
ws-e making their contribution.    Finally,   in 1959 a separate Agrioultural Engineering Branon 
was formed as  part of the Land and Water Development Division.     It  consisted of a number of 
professional officers with special responsibilities for: 

Farm Mechanization 

Hand Tools and Animal Draft equipment 

Produots Handling, Drying and Storage 

Agricultural Products Prooeseing 

Theee laet two aotivitiee are closely inter-related and require,  wherever possible, 
integrated action. 

10. Sinoe June I968,  the Agricultural Engineering Service,  as it is now known, haa been 
part of the Agricultural  Services Division and is responsible fcr all aspects of 
meohanination for agricultural development and production,  products handling,  drying, 
storage and farm structures,  and the application of rural electrification.    The present 
Agricultural Engineering Service hae 7!? professional posts inoluding 67 profen-.onal 
officers in field posts in some 40 different developing oountries.    Regional Farm 
Mechanisation Officers have been stationed in the South Amerioan, African and the Far East 
Regione,  while the Near East Region has been oovered from Rome.    Agrioultural Produote 
Processing has become the responsibility of a renamed "Food and Agrioultural  Industries 
Service" within the same Division.    Over the last 23 years,  in all several hundred 
technical and professional expels have undertaken assignments oonoerned with all aspects 
of meohanisat ion, orop drying aid storage in over 60 developing oountries. 
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11.      Prom its inception PAU ha« (»TO.H *„ 
together representees tf ^i^^J^iTJ^^• "í J-0*1"*"* ^ brings 
exchange  information and to  study  nrobHa TÎ s^««tific bod... to ruvieí and        * 

-.ber nation«,   ,AO  plan, aotio^^:/:i^nh.
lB:r;r't-    Al  th« '•'»-«*  o/ua 

xno.udin« ,«rioul:.ural  engineer,,,.; aíd  proceMi..*'. ^  ^  nf  f >od «"«*  vnoultur. 

12.       ihrough   ite  profesa-nal   st.-iff   the  „,n,mtur,,        , 
nouse  lor   information  on agr.cu] turai   erira,m,        '   '••'Mneerm,;  .,„rviC(J   Xl t;i i;l,Mrin„ 
developments  in   the  agricultural  en   !n!"n i       "v«l"^"t.     It   Ke,;,ti ,lbrt.,Bl  i)f       "'"S 
tions,   research  etat•  and at agricultural   A'Z'*»    ^'..altura!   ttng.,„.„r .„r  mstitu- 
the  world.     It   lfi also   c,ncer„,i cE"^ l^^8   ln   —'-a a       over 
Projects   xnvolvu* mechanist, on and   ,P     ,     ^  P°'   „t^"  *"   lh«   forn,ul,tl,.    ,   Held 
technical   asnintance. fc     rnnme«   turned   advice  and     ¡vinp 

13.       ?Au  over  the   last   23  /ears has   ,.,••„  ,i       -i 
Bp«olai ,tuJi„ d...i,„,; »rtl, ,er.c;„ ;: in. ,;i,°rt

r •* ^w i-.,».-*, .-,,..,„. „,,, —,.. PredMt.. 4 aeU0Ud I1Bl oi. H,:T;Z^-::^IX^--:X^- 

M.     A•O„6„ th. fullc,1011„ ,.,„„„  in ^ ,;jMtitirtioii are th9 fojiMiiie_ 

The  conservât,on of N.tnral  Sources »n* t.H.  -„ TM 

of ^proved_me^ae?ji^î:a£L^11^1 produotion- ,ph, 

aBEgvaBgnUf the  procer,   markets, ,„d diBtributinw 

of food  and agricultural   products." 

Mechanization undoubtedly iB   ,,,«   ,f +h 

apicultura!  production/ MechanizatToi Till Z°2T   "'f T  ^   1B,,,roV1»* œ«th°d8 »f 
-rvation of nat,.ral  resources and    n îhe    I ZT.nTIT '°U  %° play ln th« 00"> 
agricultural  products. • movement  of  the  processing of food and 

!5.       (i) Hand,, Tools and An im,, 1   ;„.,.,+  •.•„.., ..mrnt 

tr wîîid8t::a; r^tr^^r^ :;^:1
1^ 8° r

oent °f »^w -p. in 
t  «y „lU   re,(,ain   the  ,„am  source oT^ art\cZlu    ^^l^  for the "»*  *>*•«• 
Africa and Asia.    This  i8  partly due  to    h,' y  '"  the develoP^ countries of 
fields,   lack   of roads and  ,co     s,     Lk o    the  i^"ance  °l  ^  *"*' ^lth  ^"»«d 
availability  of service,   spare  parta     fuel   !,.??'*, mfraatruotur.,   Buch as th. 
purchasing power and of credit  L  Htíe r L  t,chnl0al  *"°»-«°" and  laok of 

«" «o. Pri.Cipally from Mpror.r íOOí: r.ss ¡ìLr.;ìzf"-of mechaniz tion 

P"c„ that  th. «,n famir L âff»iî        ! .;,;1PMnt '° "* p'oduc"i  ln 1•tlt, and at 

»f »oat of ,h. mall .u>.i8,.noe fa^r^r^ÄXa Sï^."" "«^ "' ~"' 



- 4 - 

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 draft animala and the training 
of operators and extension workers.    The promotion of animal draft equipment and training is 
an activity with which PAO has long been   intimately concerned.    Many successful  projects 
have  been and are being  run  in areas such as  the Andean regions of South A», rica,   the  land- 
locked  territories  of Africa,   the Indian   subcontinent,  and   in Madagascar,     in  1953  a 
Development Paper  (No.   3?)   w.-is published,   intended mainly for  the  guidance of agricul turai 
leaders  and  teaohors.     It   described and  recommenced il enigma  of  small   tools and also 
included   information   on   tneir  proper  use   and   maintenance.     A  revised and expanded 
Development Paper entitled  Varm Implements  for *rid and Tropical  Regione" was published 
in   i960.     This waB twice   reprinted and has  since been revised again and  is currently being 
processed  in Vkv'e Agricultural Development  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  laboar  in the developing areas in conjunction with other  inputs. 
Its mam  role  is  in  the   intensification and  increased efficiency of agriculture,   including 
the  reduction of fallows  and the introduction  of multicropping,   particularly under  irri- 
gation.      ,11  these  functions presuppose an  adequate supply of power during peak periods. 

19. One of  the main necessities of faming  is  timeliness of operations.    In many areas, 
particularly  in sub-tropical  areas,   ploughing can commence before   the   first  rains only  if 
mechanical power  is available.    Timeliness of  planting is al i-important because  it  can 
have  a big influence  on  yields,  particularly  where it allows cropB to take full  advantage 
of any  early ram.     «here  multicropping can be  practiöed thdrfi   is usually too  little time to 
get  one  crop off and  prepare the ground  for  the next.    At  peak  periods there  is always 
demand  for more power  whether it be provided  by animale or by  tractors.    Power mechaniza- 
tion enables the farmer   to get  an with his worK quickly when  the  weather and climatic 
conditions are right  and,   furthermore,   it   is  often his salvation when conditions are not 
right. 

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

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

22.       A  bottleneok  in  farming operations very  often is the harvest.    If crops are not 
harvested at the right  time there can be considerable losses from shattering,   from birds 
and  rodents and from weather hazards.    Not   only will the combine harvester ensure the safe 
collection of the harvest  from the field,   but   furthermore,   it has been estimated that a 
ooabine will reduoe harvest loBses by at  least  10 per oent over conventional methods, 
where the crop is cut by hand or by other mechanioal meanB,  then has to be stooked    oar ted 
and subsequently threshed. 
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23.      Transport forms an important link in f,• •    ,.     • 
--l-drawn carts are espial ¿I  ge Un^opf TrVt^ ^^ *"d tra.l,,, or 

°4.      It   i, clear  th.it  power mechaniz it ion has an   i*•* 
affé of  inputs  for   increasing the  produítíviU  S  .lmP°rt^   ">1,   to   ,lay a8   „art   ,r 

responsibilities of FAu  to assist   m   Tr\tZ\     • ^   lab°ur'     U   *«   •e     <•  • " , V 

^a olectrxc motora  are also  used  for  "oj   ,  L" ^  " ^ m°^rs-     ^ tor,,   petr^ à     "' 
veying ana  sinil«   farmstead options     Ini  ?tí     ?  t ':riníling'   mi^.   i iftin^ fion- 
the motive  power  required   for  farm    ranBn£t       T^  ^  "°,J   lwflt'   t•-• -V   U^Cde 
Appendix are ample  ovidence of PAC • «  , I    ! ^ 'Au Pactions  li.w  in the ilL   "  involvement   over  the ye ,rB with  .n 

o;era;:o:rr:^i;rpi:n:;;i:îo;:w:r
e csrlîuB*d'f" ^— - — — 

educated  and  expensive l ¿ln£¿  ^l•ì£?•[   ^^  -pensee  to   pJSaa., 
and  clearance  and recitation -and   for ver    hi"     10dajr  the*   ire  ^aJ •ly for 

they are not  to  be recommended for «ene^r^icultL   ït^ ^^  "'^   ^   U•  ^ 

-i  ^y^^^î^]:^^^^  T°t
Ultivator  - b^  suited   for market ,arien 

«i-3.1  engine.     Because of^îa^r *  , •ì  co  t^H       fiUed "lth *  ^tro1   - »^ 
acceptance  in  the  developed  c u.trL    ' '    the       Í  T  "^ °f """^«r.   it  ^med  som. 
normally has a  ahorter  ,  rkin?  UfTth-  thl ' ^° °f mecha^>t^n.     :Iowilv,.r    it

M 

Retare,   includine de-ration    a e    IwÍVhi^í     T°' ?* ^  ^^ ^ -• 
argely  superseded by  the 4-wheel  tractor      The  5   < V^ 00unt'"«   " his been very 

tractors  xn Japan  is  largely  due  t     ¡ ' widespread acceptance  .and   use  of ?-«„«„/ 
elsewhere.    The  2-wheel  Traít   "o    1^   7TZTZ •**"?* *"* "e n0t   ^l.l.d 
of Asia where the  farms are  predominluy^sman   IndTc  "    "^  l"  a•  °f  U^  **** «•«- 
-self „.re  easily  to   local  ^r^^í^^^^Z^'    *°"°W  "  ^"^ 

V^:î-^ --rurai -p.-.. ^ are th. cation  m that  they can be used  for a wide  l*~ïf  • £* • ?*"     '* "°8t  v"r:í*tlle *PPÜ- 
prxmary and secondary tillage,   seeding"  ZtlJ0«Luvi nT   ^^  ^ P'«««"°". 
transport an. can also  providé  now«r *ó„ cultivating,   spraying,   harvesting and 
operating costs of a medito  ftrge d eseT^'fne".  T'!" T^•3'    furthermore,   the 
and maintenance,   is  lower than  ^Ly^er ^"o^L^r01"'   ^"^ '-P•'**«» 

2of 4ih^":^t^tt1í;;^/^^^^8
m^nr

aí:ed power -ch—^-R with th. -an., xnn 
3o« people have .««..^d S. ^d S LÍfr"'   i"  t0WardS ^ mediUn ^  Ur^ 8"«" 
5o far no euch tractor hie been succl^f.m     '   81ap1-  «»J*^"»*«* 4-wheel trfctore. 
to b. «aid for the» ^ ¡îïa. ¡«h 1^11   ? y COn°erClali"d»  althou«h ther«  i8 «omethin« 
Unfortunately,   the cost r        t" * f

f• "d W
+
lth +

laok of "rvioe facilities.        "* 
60-75 per cent  that of 40 hfp! tactor      kftt'l       V°' U8Ually W°rk8 °Ut at about 

countries may be best «dvt-IÎ •      •       \.f tlae being at 1,ft8t th« d«velopin<r 
tractor.. ^       ^^ adVl8td t0 8tl^ with ^ »^i- to mediu^larg. 4-wh.ol diesel 
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Dsvtloping ths Mechanisation of Agricultor* 

30. One of the most   important functions of the Agricultural Engineering Service haa been 
to advise  on  tne  correct  selection and application of equipment.    Too often failures or 
partial   failures  of agricultural  development   projects have  been experienced due  to the  use 
of totally  unsuitable  equipment.     ..'esearch  and  field  testing are  essential   to ensure the 
correct   choice  ar.d  application of equipment   suited  for  the  working environment   of  tropical 
and  sub-tropical  areas. 

31. fhe   te:hmcal  advice and  assistance  provided  by FAi   covers the while   field  of farm 
mechará zat ion  from muid  tools  to animal  draft  equipment  to   tractors,  combines and  equipment 
for  land clearance and preparation.     It   IIBO   covers  the applicition of mechanization to a 
wide range of climatic and  soil conditions and a variety of crops,   including cereals,   nuise« 
oil  seeas,   sugar cane,   filreo,   horticultural  and tree crops. ' 

32. 3y far  the roHt   important  crop  in  the  developing countries  ¡s  rice,   the mechanization 
oí   wruch  has  been   .;iv«n  spaiai  attention  by FAO.     The  Intern  tionaì   Rice  Commission at   ;hs 
Jl'th lesion held at  Tok^o   luring l.-^J  requested  the inrector-leieral  of FAG  to   invite 
members  to  form  a  permanent  working Party on   the ¿ngmeering .meet*; of Rice Production 
otorage  and Processine.    This Working Party  came  into  effect on 1 January  1959,  and now' 
meets regularly every  two years.    The  professional   staff of r'AO mw  includes a rice 
mechanization   special ist  and a  rice dryi, g and  procoBsing  specialist,    An   Infornai  Workin* 
Bullotin     equipment   for     ice Production  under  Wet  Paddy Conditions" was first   issued in 

A      T  U!>*d**ed   ;^fUai  ^«velopment  Paper,   No.  M  "equipment for Rice  Production" was 
produced   in  1^66, 

33. The Acncultur.il   engineering Service of FAu  is also very much concerned with  soil and 
water conservation methods and with  the economic viability of mechanization  under varying 
conditions,     ihis  is  particularly  relevant   to areas of "Dryland Firming"  with  2SO-^0 mm 
01   annual  rainfall.    J-uch areas often can  be made economically viaUe only  throu/Vthe 
application   >f  tne  lateet  techniques of  fully mechanized dryland farming practices.    This 
subject  was covered  m  Informi  «orbing Bulletin No.   ; firBt   issued  m 1359 ani  now bein* 
revised and  up-dated   for   t third  edition to  be   published  at   the end of I969.     Ir   ?#7"AS 

TîuZt  ?  Tlnf   m  Lan\fnd "aUr U3#  r°r   the *"**  -4St   ln *hlCh  «chani..d"f« ng practices  featured  prominently, K 

34. Many  field   projects require tractors and  farm machinery,   including oqmcoent   for land 
clearance  and  land  preparation and for  transport.    A  profesional equipen*   oTíicer is 
available  for  Held visits to assess local  conditions and  to  prepare e-uip^en    Vern- 

ar"! liable?"* ^ ^ ^ ^^^ ,Upp0rtlB« ***** ***** «" "m^facmuí. 

3
K\  •íar" BÍ3"  8h0Uld be Ur** *n0aëh t0 JU8tlfy «>•  capital   investment   m mechanization. 
but  the  range may vary greatly according to  the working conditions and t^e   -,' ÌZlrl    Î  ' 
say 2-4 hectares  for a 6 h.P.  P-*h..l  tractor or  lS-2S*h.ctares íor" 4Í n!pWeT      * 
tractor under  intensive  irrigated conditions to 40-100 hectares exclusive  of fiUoiL 
the larger wheel   type  tractors  m  ramfed areas and  100-150 hectares !n th«   1! Í f, 
(dryland)  areas. iJv-ipu nectarea m the   low rainfall 

36.      Clearly power mechanization  is best adapted for  large  farm» and lar«  fi.lH«        a, 
such conditions  do not  exi.t,  PAO gives advio. on the  setting Z Td ZTniitl t í*" 
machinery contract hire  services.    Many field experts have bf.n a«T adaini8tratl°» of 
in developing countries  for tais purpo«.      n SSuo^ E ï#? So 11 *?*•«"'«>*** 
Paper No. 85l  »Multifara Use of Agricultural Machine^'.    Tn^ r^.ìIZ ^Tl^" 
forms of multifara use  including: '«views in detail the various 
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Contract work    i  >    •»,- 

provide contact services. t0rB or ^"P of coapanie. 

Government  hire  an.i  extract   services. 

Neighbourly  help. 

Par trarsi! i:    >r afU0(il,.ltl ,r       (, 
• ..i   is,      -operatives. 

Mistered   f:,rr   naehmery   ;i.rvio.., 

This   publient 1   n    ril^o    .„    !   ,    ,_    ,    .       , 
establishment,   •• v-"i • • t i*-ï »n . "^  i*-v"rr»»«nt     rm-trn   ,f m,u -, 
-cn.nery  ^ :   the  :,eed   for  pl<v,fllni.   '.rtl,:     '   hir*  •^*,   the cost   of o.erït   '    Î' 

'   jrtläii,: ."mi  ex* en FU or, 'i'entin¿  fana 

»n t r i «=> f-   », 

'-"••í,    f«w 

u.tíiuf trt .rin>; 

•"t 13aí:    : i-vi . 

c .j ; r« 
< ira 

-"'nere 
!'jr ex    m 

'   ^ertamiy  pinnty   o:\CD 

U. 

hn'   tn«   inf.ont   implemen- 

ti ií 
ra»? 

."er 

«; it 

"1,1. 
t .'i« lût 

if.   S       -1 

i:    ther.,   on31h¡¡...  ,,    ..;--•   fiemen-.    in.¡ ,,tr : „., 
k'   '""'".     .-..„     tnro:.,-h   t.,„   .,.,..,.   .'"  **   " " ' :   w;,er«   - 
ii! ir'ap-^»T.•_, fl:vl:M"^ t,;; ¿";'/*:-,'r •*":e -i:r'e 

•Mie  requirement  ^d  ..ijo   ,iviu "    '   ^ ^''l   f"~' 

-t-ilRh tr¡, „í!t .pp,^;;/-;^ f8-.;-V"fjrt'-' —, ,>, 
'••'••  ^o.,eiy   witi,   reeeu-ch and exprimer t "s      •' '• '^ntione.     r'ai- 

develo-.m      ",„„•„.„_    _,       ; erimer't.^   at.tijn   ,   with tne Kmu,tr 

•• 2e   .tnd 

oí'   V'ie  deveiopm 
'n.ic.',inury. 

""•untrios   imi witr.   u.e in*-  ;aa: i¡ •t-.r-rs of farm 

•ii'"   il 
il,     . -Vf      ; 

'i 11 ] » r  w 
:'''*n.      .':. 

w«f, t, y_ t.'¡p. 

''•' i IT.  it 1-- 

tr.j¡, t.- o 

fi* id *,. 

t.. i ,j  ; a r ; 

i • ' J   •->'. 

tr ¡et )r 

tve 

er î .lVe 

tractors 
ready- 
:   ^n\j    ,i 

J'f -Sfl    p3 

« s ' I« vr; y 
;.."• i*»iy 

-e  y.>:r. , 

;u, ;   i,-ro- 
;     i''Cll 
ti;,-   to 

r iCulture 
Uid 

V"       At  the  surest un   ,f  th*  I-i^r.-ti-     i    • 
«l.of  tne  ,uraptì^ Kil-     n a   .0l/jni^   -;;1 .;Mffl18;'»"  ^ -.incultura     „     .    er^ .  ..^ 
-ngmeerin« Institute     lf;   .arooe^        ! "'   "  lli;t  w ,f? ^««Pil^i   1R   !-•-  J .   %'    fj 

enoxneers att   cned   to   the   viri^"    " ^t[^'^roï00"'   fUmB aml   >  ^^ auons  ¿^  orL-mi7 »tions. ;rictiltiu"tl 

^ervico And  Sj 

8«rvice0#n and  8uPervi8ors    lu.\ .il »»^me operator., maintenance  perlón, .!     î    i., 

-rreot  application  oî^S^tT^S0?^^'  î° d*Œ°netratB ^d ^  ^      • 

a«iefd xn providing .cholartóip8 for farlw trlînL« activi^'    •> h.. al.o 



- 8 - 

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

41. The  following are  rotable  exam,loa of this continuing educational  and   training 
activity.    Finance  for  ther,e   is  being,   or has been  proviied  by  the UNDP Special Fund and 
Technical Assistance  Sector,   philanthropic bodies under  the Freedon from Hunger Jampaign 
and   the machinery  industry  itself. 

The  Strengtnening :.>:'   the Faculty of Agricultural   engineering 
at  the Agri cullarti   University of La Kolina,   ^irna,   Peru. 

The agricultural  engineoring couraee at  the University of 
Monrovia,   Liberia. 

The Farm Mechanization Centre at .iiyadh,   Saudi 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 "Report  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 avallabili 
to ensure the economic and efficient operation of me 
life under mostly arduous conditions. Such services 
industrialized central workshops except for speciali 
regrinding and engine and fuel injection pump recond 
essentially is prompt field service spread over wide 
works closely with machinory manufacturers to ensure 
facilities can be provided wh«re required. In the c 
technically trained staff for supervising equipment 
maintenance and use. 

ty of spare parts and 
chanized equipment ove 

cannot  be normally pr 
zed  services  such as c 
ltioning.    What  the fa 
and  remote areas.    He 
that  spare parts and 

ase of field projects, 
and  for training local 

field service 
r a long working 
ovided by large 
rankshaft 
rmer needs 
re again FAO 
field service 

rV.O provides 
Btaff in  its 

Crop Handling,   Drying and Storage 

43.      As  long ago as  1^46 an  FAu  expert  committee estimated that world storage  losses for 
cereals,   pulsee and  oilseeds were  in  the region of 10  per oent*.    There is no  reason to 
think that  these  losses have  been  reduced in any way over the  last  23 years.    On the con- 
trary,   in many of the developing countries these losses may amount  to  20 per cent and in 
some cases can  reach very much higher  figures. 

•FAO - Destruction of Food  in  Storage by Insect«, Mitee,  Rodents and Mould Fungi. 
Report of an Expert Committee,   Washington, U.C., May 1946. 
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44.      Losses during storage and transport may be du. t« 
ineffxcient,  drying and  to destruction or ^oUagTbv b"^"/0 ^^   to lack •'. or 
mites and  other  pests.     Losses  occur at  all   lévete fí• Í V      nt8»  raicr^rganiso8, 
storage  at  co-operative or dealers and a    t   imll T„        ^ t0 ***"&  -  tne fir», 
population. the main   Horace  structures of  large  centr« of 

45»       Contamination  or  ìneffir-iont   J„„. 

lead to  excessive  cracking    ^ ^l/L^r ?/in* **"  -favours. c^lti3r3 cm 

détérioration  m  .uality." The  reme^     • esln  the  "T" '^ ^ t0  furth"  1— -d 

and  storage  containers and  structures.    These    a teTI H*  °f  1BproV-d ir*in* «^H«ent 
can  be .ade  up out  of locally available materia ^  PPef"ab^ "• of * ,e81^ which 

46.       FnO's mam  rer,,)onsibility   in  tnio  r,ai¿  K 

of  the  problems  which may be  so   oasily  oil"o^d   in^   ^f  °f ^   t0 Creat* • 
to  be  supported  by  technical  assistant  £r  t £yin"  T/ WoPlne countries.     This has 
for  setting up drying facilities  and  storage 'írícíuref   î^^" ""   then  b"  ;'llot  P•J«cte 
storage  is   intimately tied  in  with  what  hatlnTb^orT "  T""" UVel6'     ^^ •d 

harvesting and  crop handling,     ¿specially  Lport n\[    X, ÏV^ ^°p Potion, 
a  considerable etYect  on   the  reduction  of l^e^^i"     • '^ md 3t"^  «an nave 
required quality  of the  end  product. C Processing and  on ensuring the 

47. PAO is opérât 
preservation. In 
production project 
most suitablo type 
be manufactured in 
Or again, it could 
storage, préservât 
with a view to ult 
setting up a large 

log a number  of field  nrn-i*>-+o   i-  i 
— oaB.s „ ^TZV lei TX fjTS* r "°" ""* ^ 
in Fiji.    Or   it may bo   i nPn,Ii  Proaucti°n  projects as with a rice 

s of dryers and  .Zaje  stZIZ   .    nVclT"* ° ''  r688arCh   lnt°  ^ 
the country  concernei out  ï^^"!^!" "?er8\which »ould  ultimately 
be part  of an   integrated   u  ot  oro ect  t  Ì ^ °rial8'  HS  l" Indla' 

ion and  processing of rice.     Thii sollt^ ? ^ h'^U^   ^ß, 
lately  obtain mg^th«  support  oí tne Zlll^ hBl^ro^i  • ?«*i.t*„ 
"-**  of aiail„  lnte^ted ^^^ »^^  J^ 

^cr^r;^ int°print - **«*> *•»«* «- 
This je one  of the „ost  comprehensive publications of  it« i'°P1Cal  ^ ^•"P"»! Areas", 
to  date  information  collected and  researc Ì  " type 6Ver Prod"c«d and  brings up 
of which has  been   previously  pSliïSu f^  Lu'l °Ut  0Ver a Peri°d of 'ears.   >«• 
will  be  found  in Appendix A.   PUtUlShed  • "^  »«"«tins.    A fuller list  of publication« 

fEQc«8Hn,T,  Marketing „nd  Distribution 

^«o^v^^S^: ^uir^r68 t0  Pr0dUCS  f00d'   «»— •» agricultural 
These  incentive, can ol       e 'f    pessary  to  fulfil  the needs of the  family. 

assure market acceda    Hty    tíe  ^  wTtî" "T? T'•  '" th'ir P«*"*«.    To 
at the  final   product,  a loíg    nw£ eÎ  nrl Product  becomes all-important.     To arrive 
preparation,   the  choice    f fuUMe v^eU"Ir ^    °  * f°M  thl"°UCh'   atart^ «*h  ^ 
tion against  disease and  inserte  thron'hñt', ?    !        *"*  bre"dS °f llv^tock,  and  nrotec- 
Disease and   insect   r^Tu CalTllrill?l^trVt   íh    ^ °f gr0Wth  thr0U«h ta h•»*". 
and hides and  skins.     AfteTharvest    írín- K Í T^ °f f°°d °r°^ and of «•«*  rroduct. 
stored.    Varieties of crops groL  ^he effic'nc  ° ^T^01^'   P°Mlb^ **•* -d  -fJ 
ation and protection against «ould.    !„!ÍÍÍ        ?'  °r otherwie«.   of drying and of pr.eerv- 
on the percentage of ZZry £%L ZZolTt    "^ ^ aU haVe M iraP°rtant •«•<* 
throws up a number of by-píSuotí which sïî ÏÏ r^T';"*-    Pr00"8in« ale° nore*lly 
animal  feed or fertilise ^ d ba°k  Lnt° »**i°ulture in the form of 
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50. Urop protection and preservation through improved drying and »torae» is, however, not, 
in itself, enough for % number of perishable product».    Consideration also ha» to be given 
to the  introduction of special  processing techniques suitable to the local  environment. 
Processing may start right on the faro itself or at  local village or co-operative level. 
The establishment of food  ind agricultural products processing facilities from the farm and 
village  level  onwards  IP  thus an   important  step  in  the overall  planning of  the  agricultural 
development of a country.     Such  rural  industries may,   in time,  oecoae the   : orerunnere to a 
wider development of  industries,   to  the diverBification of national   economies  and  to   the 
ultimate expansion  of  foreign  exchange earnings  leading to greater  prosperity. 

51. Sural  development must  always be  one of the main  objectives of FAu.     Throughout  its 
twenty-three years of  exiatence,   FAw  has always been  interested  in  the development  of 
simple techniques and equipment  for  processing,   starting from the  farmer  level.     From there 
the next  step may be  the  Betting up of multi-purpose  farmers'  co-operatives  covering the 
collective purchasing of seeds,   fertilizers,   insecticides,   pesticides and  production tool» 
and farm machinery.     It may wall   include also the establishment and operation  of  processing 
plants  for dairy products,   for  the  canning of  fruits and vegetables,   the drying,   storage, 
dehusking and polishing of  rice  and the production and utilization of by-products as 
animal  feed or as  fertilizers. 

52.       The modernization of agriculture along this or  similar patterns ensures the  required 
integration linking,   on  the one hand,  the primary producer wi*h the  processing plant,  and, 
from there on,   into marketing and distribution systems,   thus creating further  incentive» 
for the  primary producers.    The very large number of  projects that  PàO has been  operating 
for the  last  twenty years or more and the large number of publications that   it  has  pro- 
duced on  the subject are ample evidence of its deep  involvement  in all aspects of agri- 
culture  from crop and  livestock  production through  storage,   preservation,   processing, 
marketing and distribution. 

The Contribution of the Agricultural Engineering iervice to the 
Indicative World Plan for Agricultural Development  (IMP) 

53.      The -ate of growth of the population of ti.« developing countries is around 2*/ p»r 
cent  per annum.    From  I958 to  I965  the average  rat*  of growth of food production ««a» 2 per 
cent.    An average rate of growth  of  3 per cent  per annum in food production  in going to be 
needed  to be reasonably  nore  of keeping juet  slightly ahead of population   increases. 
Industrialization  will   not   provide new employment   for more  tnan a small   i   action  of  the 
20 million who  will   b*   added  each  $*n,r  t,  tn«   potential   labour force of the  developing 
countries.    Unì/  by  ac<-«d«r*t i:sg   th«   rate r,f agricultural  growth woold   it   be   possible  to 
solve   the  probUm   <f aaseiv*   .¿/in.npl >y»ent which most  developing countries  will   have  to 

After m.ire  tnan a  decade  of  planning,   m,tr,j  *»>varnaent» 
'-•TV   agricultural   progrese  can  be   the   at nab: mg   block  to 

•.>;!»y.     It   «a«   in  an   endeavor  to   remove   t h 1 «   a» i**Mmg 
-n   in«  preparation   of   the   Indicative   «orli   y I mi,   for 
ii-je-tive *aa  to  analya«   the  problem as  *  «',   ;«   ;n an 
letali   li   «.-rve  as  a  been for  policy  rf.iianc«   to   the 

•\>r   !ivth;<i    countries.     It   ;s being   pre,,  .red   with   two 
•e   to   1 <";•  And   a   twenty-year  per-tpe- t ; -#e   t .   r>"i5. 

face over the next tw; *,« "•Ad e«. 
realize  ti- : *      t ',<•    , 1    c      ••'. 8a t . sf A 

the   "take- 0 !' '"' .1 : ' t m   m .* . re 18 

block   that Fio «r,t) it* ed .-*,' 

Agricultor al   i eve i );e«n * , ? *>..   ' H 

integrated way and in oui : 
developing ouyi l r >* -• an -m 
time  horizon»   -   a   tr'.-fti." •ape 

54.     ''our  regional   liudiee   :-;av«   > *mr,    :f.«pUtea   to   date   covering South  Aaerma,   t\«  Ji«ar 
bast,   South  and   'jo-.it 
Study   is no«   in   ite 
November  1969 

•,aet  »e;a,   a/i i  áfrica,   louth  of the  3ahare.     à .-o. i dated   world 
na-:   «ta«««  of   preparation  far   présentation  to  the   «**,..   ; mferenoe  iB 

A   framework   te  ha mg  set  up which  will  help to  Uer.tlfy   the  mam  require- 
ments  for future  planning,   not   only  for the  developing countries but also  for  the developed 
world and for ?Ac and  the  other United Natione agencies. 
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55.      Th* four regional  studies include chapters on: 

The Hole of incultura and ¿ennonuc Develop^ 

^evolopraent  an J Utilization of LtM   U1 i 
tor .iesources 

i   '--UOIUOE ani mechanization). 
These stuuies ar*>  supported 
crop areas far a wiiercnge 

ty   letailud et it i -tica« 

values. ill i .- is  shown   f ir  the 

56. 

»-•   >"itr:iiC3»    ,-ivir.- ,.    ,    „_       . 

nod (aver*.   l-6i/^ri'rV^'n3"Wlth  theÍr 

The Agricultural   engineering J^/ice h,-  -«,,-«, 
>ne  for the  ri,rid   s»^,»       T?...._     . ,re-il'e'1 

935. 

the  ;„a in  r >1. 
»' iey   ire  su- i-orted   t 

",r  "^¿l.mB 
it i-n  in  the 
• * . 3 11 c s, 
"us  f-r 

and   one  for the  ri ,rid  Hooort.     Th.se  v.,1,.»     */,•*•'"'" ;   u,;e;:  :   •' —h     f the 
agricultura;   dov.jlopmer.t   -;   the   Vvslv.n.  „       • 

5:;h0 ;Jh(ÎW!   *'•   »H«  I.VÎ    proposals  for  lV,    ,s     Î.:,.   '   th«   '"»»^l 
C    'Jnline  -urk3  squired   to  meet  the ,,r ir li tur î '        «-1 ^  ex^ ^   ^  the   tr.rt-r 

current   mputa   r,verin.-  the  on ,t   of    9     18 " ^ve.tment  e„vi,,i?!1    .„ ,   ,f {,„ 
tables   ,,,  Ul« cost  of  „.,,,.)   tn;i .     \ •>ervi<-e.    '-P^«  .'arte   m,1  fuel.     I^luiei   H    ti 
x'he^e   stuns,   -vl   bi     ^   '"!   ^ an'i  animal   dr:ift   «l^ent   ,8  well    t" ,i ^ 
• .     * of   £Te't   anrustance to  t.TJT'n    , „   „ . power  equipment. 
ractor   u,i  r,Pn   implement  iïianu!,icturxn; I'• -     n  îheT1   rin,; ^^ Virements  for 

i"  c^s^nne labour  retirements. ' ^ '»-vel >:>ing areas ao  well  as  ta la 

^€/I'idu;;try 0?-QpPr,it   » '"  ?r-\:r tame 

57.       For  3ome years  n.,w  a number of m.ilt^_r,   * 

assistance,  nontly uni...-   ; lC  1U(!.,r *  .• !,   ?    *8*8  r)rovid"»g financial  and technical 
of  Indu.tr,  wlth ?A, waB  form: 1   , rJh:      ^  ^V^ "^ C-^-    ^ ^ tion 
or  the .vA0/Inlu,try Co-operative Pro¿2£°    ^ "'nf"-nc«  -f ^5   proved  the  e.ttin^ " 

tr.-:t,r and  fam machinery manufactu eí      ,     ^     ÍI"    î* 6"e?#riî    liB8 of ^-     X"   ^4 a 
;tun  °    -^^   -ne,   followed   m  1966  L In   ^t   IV       Í "^  ^°nferen''-« ^  the Mechaniz- 
no   „orld'a  :li0,..#     ^everal   Qf  the worH^l« "din" "    COnfe•,c"  - "-^ -nidation and 

rive  continent,  to   Part,cií,ate   in  this con^ren^ wh^r   '  W8re ^^  to''8th«   fro- »> l 
ItUy.     The ea^nanuf.cturer,   m association^líh T  "^   '"  ^ V'ni^ Kln^1ora   •* 
'¡¡»paiön,   ha, B.t   up a  ^outh arican  H6lnJ  '1 "' ^   the f're<,d0m f r im :''^" 
of  tractor and machmery  instructor^    Ifotheì  îl" "' "9n'r°  " ":°l0mbl1  îor  the  ^rtnation 
asaociation with FàO,   an   internat ioni'  7°r 1#adln« *»«f^t"«  is hulding,   in 

August  1969.    Yet   another »«îufîîtïï« COnfarenc«  "   th. U...A.  on  üryland Kaming  in 
a .anual  on Land <lw£ ^^^.Z^T^ ^  ^   » ^ >"•* ^ing 

number and liv.atíck produot^    also Z.rTl    í^*   Xn addlU°n to cro?>  livestock 
and -llklac wchm...    PAO " »î ñr.Z!     tr^tors»  °«»bin.d harvester-thresher. 

countries in the 1970 »otVlnII       Alture"* ^,Ttiel,Äti0B °f —b" 
and . wide ran«, of fans machinery.      AgricultuM.   including a census of tractor. 
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59.     Th«r« hu also b«sn clow co-operation with Industry in *h« fisld of •irioultural 
product. proos.sing.    In Turksy, a Lading «ulti-national °«P«V h" ••* J» *.Jru" "*      n 
î.gstabls pressing industry workin« vsry clos.ly with a UNDP/PAO C.ntrs for ths Production, 
Processing and Marketing of Fruita and Vsgstablss.    Industry a« alto working clossly with 
PAO in dsvsloping ths utilisation of by-products from food and agricultural products pro- 
cessing plants for animal fssd,  o.g. «olassss in ths Sudan. 
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