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SOME ESSEUTIAL REQUISITES  FOR 
INDUSTRIAL DEVELOPiŒMT OF RENEWABLE NATURAI   RESOURCES 

Role of Agricultural Requisites 

1. The neod to raise the present very low productivity of agriculture Un the 
developing countries is too well known to call for elaboration.     It  is vital to 
increase  food supplies,  to provide more agrioulturai raw materiale for looal industry, 
to expand exports, and,  as a result of these various operations,  to raise the level of 
living and provide a greater voluae of sore remunerative employment.    The prooess by 
whioh the existing low technology oan be transformed to an advanoed one is complex, 
sinoe  it calls not only for very considerable material resources, but a:so for far 
wider diffusion of technioal  and managerial skills than is at present available in the 
developing regions.    Th*ae  skills acquire special significance given the 
interdependence of the factors working for greater productivity. 

2. Some of these factors may be defined as institutional,  sinoe they presuppoao 
the  alteration of existing eooio-eoonomic practices auch as share cropping, or the 
setting up of new or more  effioient organisations for,   say,  the supply of credit. 
others fall under the heading of infrastructure - roads,   irrigation canals and flood 
control.    However, e vitally important third group consists of material impute whioh 
are often but not always,   the fruit of research and of a highly industrial technology. 
Tais .¿roup consists in the main of implements and machines (including transport), 
fertilizers,  peatioides,   seed supplies, animal fodder and feeding stuffs and animal 
health requisites    A related group of inputs are applied at the pre-processing, 
proceeains    nd marketing stages.    The present paper sets out to analyse only the sain 
aspects  of  tne problème arising in this connection.     A seleoted list  of PAO papers 
dealing with a number of requisites for industrial development of renewable natural 
resources  10 attached in  the appendix to this paper. 

Tools,   Implementa and Machines 

3. At the près nt etage  of technology, agriculture in many of the developing 
countries  relioB mainly on hand-operated or animal-drawn  implements.     It is probable 
-hat,   despite the theoretical availability of power-driven machines,  agriculture in 
these  areas will continue for a considerable time to rely on suoh equipment.    It is 
therefore  important to devote the greatest attention to the improvement of, for 
example,  manual implements and of animal-drawn ploughs and carts,  as well as to 
simple machinery for grading,  milling,extraoting,  and other forms of initial processing 

4. It  is perhaps worth mentioning that India and Japan have both carried out 
research in this field, and striking results have been obtained by PAO experts in 
bast  Pakistan in oonneotion with the introduction of the Japanese plough for rice 
farm lag     This implement has reduced the time needed for tillage to a very great 
extent and has enabled the farmer to work suoh faster at a critical point in the 
season when labour is short,  and thereby to obtain a second rice crop. 

5. The produotion of lesa sophisticated tools and machines used in agricultural, 
forestry and fishing industries has reosived little serious consideration, 
particularly by small scale  industries.    The produotion of tools,  implements and 
simple machines for use in agriculture and forestry is particularly well adapted to 

Agrioulture here includes animal husbandry,  fisheries and forestry. 
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amali »cale industry,  or to handioraft «atebliehMnt«.    Rven thou* «al.   ini,.tri.* 
oonatitute a di«tinot ««otor with probi««« and ohaxactet -*«t io«    r  t ,«u   .»wr.,   tt,*»ir 
¿romotiun and development ahould al way. b«  traatad  aa a  part  *t  th*   -vrai .   ini .»»^ 
development  program.    Th«a«  ei«pl«  raqulaitea cover a wide   ?an**.     TM,   "»  .rMute« 
b,   enterprise« ranging fro» «Mil  blaokaaith and oar pen try   ihn»  t      WK^M•»••»!/ 
plants and factories employing »Mt  nusbers    f worker«   -   i   i.eavy   kUnt.        •"«>l">'." 
the   industry  i« loosely termad the Afrioulturai  ^ngin« ring  Ind.a'ry,   but   the c>,; ,«,,»• 
and wide application of oartain produota and component«,   sieh  *    t< w*¡    r\««,   r»i». 
etc.,  mean that there  i« no  longer a olear-out dividing  line  a«( aratine   Mr,, '"t"*' 
ingineeri ig from General Engineering. 

6. Tuere are few developing countries  in which  tur    AI*  ». »t  al reedv  worker a   m 
metal« and wood who are engaged in traditional orafts,  and who c   Ud, with    itti« 
encouragement or additional faoilitiea, produo« toma tool«,  aniaal drawn »qaipaiar.t, 
transport vehiclea,  and «iaple aaohinee for UM in agrieultur« and forestry.     Ta* 
blaokemiths,  tinsmith«, cartwrighte, general «atal worker« and caxianUr« already 
established in both urban and rural area« rapreeent a vaat  potential  production 
capacity which could supply «any of the rural producers'needs,    lot only n.enu fact »tri n,> 
of equipment should be ooneidered when thinking of the«« workers,  but al «e th» 
possibility that their ««all rural enterprises say b« eiaultaneously developed •• 
«ervioing unit« for th« equipment u««d on looal fan« and  forests,    For instano«, 
blacksmiths already engaged in th« manufacture of iapleMnte and hu^iold good« can 
be trained to repair far« iapl«e«nte ani hand tool«.    A« a ne*t step eoa« of thea 
can be trained to beooae capable of iastaUing and repairing- irrigation juap« and to 
branch out into n«w field« of eotivity a« th« n«w type« of artiaan and craftaawwi 
needed in an industrial i s in« eoonoay. 

7. Th« n«xt stsp in t«chnologioal progrsee i« from this type of «qulpMnt to 
•impl« pow«r Mohsniaation.    Meohenisation is oft«n regaraed as differing froa other 
imputs such as fertilisers,  «ino« it« «o«t obviou« «ff«ot  i« to reduo« the number of 
workers,  or mor« exactly, th« nuaber of asn-hours n«eded to obtain the «an« output 
from a heotaro of land,  wh«r«aa th« «ff«ct of fertiliser i« to rai«e tL« yield p«*r 
hectare, while, by and larga,  leaving the manpower   mehanged,     Powr «*»ch«nisat»on 
improperly planned and introduoed, «ay,  ir  fact,  render a part of th« «noting lior-ir 
force surplus and th«r«fora could give riss to acut« problem« in c   mtrlei with 
intona« population pressure.    It is » fallacy, how«v«r,   to  imagine that mechanisation, 
in combination with other improvements,  oannot in many cas«« r««ult in the maintenance 
of the existing level of employment or «van in an increase  in the number of workers 
through,  for example,  the divereifioationof orops  j.nd the  introduction of rotations 
and doubla or triple oroppiaf• 

>J.        Since developing oountriaa u«ua»lly uave a pl«ntiful  «upply of farta labour,  it 
is often argued that power mechanisation i« und««irabl«.    Thia argument  is open to 
considerable reaervatione.     For on«  thing, machin«« oft«n r«plao« anisáis rather than 
men,  and heno« do not throw sanpower out of work.    On th« contrary, th« draft animal« 
no longer have to be supplied with food and th« land thus fr««d oan bo us«d to «upply 
crop« for human oon«u«ption or Mat and dairy produot« a« a r««ult of th« «wltoh from 
draft oattl« to b««f or dairy liveetook.    How«v«r,  it 1« unlik«ly that pow«r 
mechanisation vili quiokly produo« «triking re«ulte in thia r««p«ot in developing 
countries, because it will often be preoeded by a switoh from lanppower to animal 
power, whioh will be «ore within tbersaoh of the «verace email farmer. 

9.        Ther« are, however, many other oases in whioh the adoption of power Mohanist 
tion 1« indioat«d.    Thus,  in large-eoale plantation or oooperatlve type produotion 
«ch«me«, th« uee of power driven equipment ie eeeential if eztenaive field operations 
are to be oarried out «oonomioally.    Similarly, power equipment has proved 
indispeneabl« for opening up new lande in «uoh oountri«« a« Brasil and in fairly 
empty areas of densely populated oountriee, s.g.  northern Japan.    Mechanisation,  too, 



la   t.«  «r,ïj   »a#   -tf   developing  ïm4  »tier*   It»*»   teetee   ft,,     r     ' ¡.  r    #•••   ru,s   .  a   u,» 
>—  ' f etiieale,   »ber»  •«¡•«14   <r   >tber   Mtvinai   tend  o*  f *»•   -r<>pe   »ni*   m  ^rtiiP 

y#*r« and   tf o>iltiveta4 at  afeeift*   tlaea   in   Ih«  eeM»n  »w4  »hete,   M   ta •whixi   th. 
-/•••  tr.   i»ve   "-lin«   <*<    ntriaa,titer«   te  «   !oe»¿   •*(--r < a«*»     f   ,»!».   a, 

*.!-• gêner» i*jr   ^«er  «.»oi.âi.1». ti..ii   li,   * te  «*rl#  »t«*ee,   ehioi,  .i».*»,,j   o-netat« 
in  the   <««    f   liêctoit er,4 »iiied ^.¡(«#«1,   oar,    .ft»«   incrtu« /ield»  hy   t*¡ -   vu* 
»nd  epee.iing  n|    tti»«g?e  and »Ikowlr«   »e«>4ln#   V    Ni   "a*. i«d      *t   at   tn»  u(nw«   ttee.' 

'••\       In the   \fri aar  o^^trui, a« a »„oie,   ífcere   i» « gêner»,   trend  toward» 
iaer»»atn§ a»«   of  MoHantoei   peeer   «l'.i   ar*4   p««»r   operated  traitant,     The   i.tcr»»»« 
ta aoat ü*r*»4   in   land oteeren«» an-*  de*» lockerst  of nee  far» in*,  mné  for»«'   land»,  »mi 
In relatad mrk  a-uen  a« the oonetruati^n  of raed» aru*   irrigation end  f,«#4 aont*ol 
• tríete»», and  in  large arate »«it «Ni  ntw o»n»er'»ti«a », heMe.     In eœ*   ^.mirit» 
there  ta    al»«  a aarfce^  tncreaee  t« toe   lee   tt aeoà*. ical  p&eer  ,m\\p  tut »«(in« 
«•ter,  end  in  tt.e  preparation of land  for orón in*,   mnâ  In oui tant  and  ;,arv»»tin« 
»perrtlona, 

Veohanlaatlon of «fforeatation t-rv« eenee in • fact.r tfcat »ltb   **& repairing; 
b»»v? addit    M-  «pa-nditare, hae ©antriÍHitad aifnifieajtUy   m raieing  Unbar ¿ielda 
fro» 5 1 antat ione of mmm n»ie far»»t» tn In«terr. «ai Seither« Afriea.    The   je« of &»«*, 
duty tractor»  fa* lam«*    ienrMee, atuap rising- and cleaning nay. 4M» pi «^«inf and 
of 1 l«fcter aauiBMRt   for oultivation *re nil  receiving vider ettentiua.     DwalopMnt 
of auch t»eanl<iue>a an« led to big* yield» en land,   for eiMple,  tn 2M*1» fanaari* 
e arded na having n  lo* foreet potentini« 

11.      Host developing »eontrie» de not yet  po*«e>»a  tbe -.eceeenrr  nenn» to a text 
Mnufaeturt ef tratera »ai ¡oeer drive« e^uipaent.     goeever,  it mm K>MUMI be 
j   e»it>le to au« a »tart on th. aiapUr  ty^ea of eaot.i  .• rtiot. »x» pa   into product   >f 
after ar;.rinente have proved ta*u aatability   fa» local ooa4lUuM.       .   the «eewral  i» 
hi«ti eno-^o»  and  eonáitiona »re auroprlata   fo«. «A. develoj *r,t af a^oi.   « aanu f ar. tur IM 
»nduatry.th» ftr»t   at*«« ooul« vail  b»  tiie eetu*,* a;   ^f *,, «*-«.!.»/   une  t«   Miid a.   " 
oonjlete tree to re aM  SKUr.i rtM »»orte« pajrta ani oo»'e«nta.    A» the nut »tei, 
the., parta and oo*i©n»nt» mg U pro4ue«4  1M«. 1/  and  fed iistu  the MeM»l»   Un». 
ihi» aethod of eet»bl t.i.aer.t Ua the »re»t  a4vantage  tut  %à*ere  le ittnlati»n of 
•Mil  part and o o» ponen t nanufaeturing erterj r laaa, the'   there i* not » eud4»n 4OM«4 
ior gre»t capitai   iav»»tmnt       a*o»ine  tóala an* p^ant, »nâthat  there  i» not » 
coneer*ration of induatr? in onij one area. 

12.      Hovever,  »ven wher, raeeonabljr priced Mentirne are avaUanl»,  the prabiM* m%iU 
ren« n of enablli« tua fanera to by,,   UM ind amlntain the«.    Of%M thar will »eM 
or».it facilitiaa.    Itere offa »till, t». rim m t«, aMil to oari? Sreraead^oat. 
( includiti« the .«rvloln« of oapital) of ere. . «amil teaotar.    it BM taaraf^e be 
nedeenary to daviM arran«e«enta for the «ultl-fam and j, tnt UM af trac tore and 
m ao r. ine a« 

Jaintananoe Mrvicaa axe «entiai  If M*a«l»*tioa ta to aueoMd.    The norkin« 
life of, for eiMple,  a traotor, i» oftan r«4uead ay half or aor« th*ouÄ ruuath 

1M„i-.i.Í!h^U?tl0,lwbW,t*!Í f"011 •**i*r *-fu't>'«' " proire.Ma.    It bu proved 
mtd»»ir»tla to  lWMh MI taohniqua. of taia kind in a country where the »ouroe « f 
pov»r in farain« I» al»o»t overvhaiainfly buarnn or anital, unlea» thar. ha» Men MI* 
oareful preparation and oalouUtioc of potential aoonoaio benefit. 



m in f ^|ìt. il fifi, 

>i.        rmUititr«   r»iiM«r,<     an ajrrl cul turai   raquial ta   which   haa   aur-atan* tal   an<1 
,«.-«.li(l,.t    ,,    »;«. t«     f   tntr»Min^   »cri oui turai   rr-.'duct iv» t> .      FVrti1l**r   foniuttjti   »> 
,>    Atii'fW,   ••      itno,    '.<w*Var,   la   v»ry   1P*.      1rs   t^t»*'/*-- î    it   «••*   -ni*   rt U,  • '     ton*      f 
;,%r*     „t;»tr,tt        4'*.*"    '•«»   *f  iitr=»«»n   :!',   314,""»'   **~r»»   ^**   , <» *|h.-r.. •   . rti *    «»1« 
r     ;>.      «M   "1, *       t   r¡*     f  i^llt   .1,""''.     îaia   %aar. 1» tjr   r»j r« **#?<t »  *  4'   ,»»rr»nt 

i-,   i.  : •• r « ,f   t ,   n   i-'tt» yaa*   19* 7/'-**,   Inj*   t«     nijp   \   i»rr*nl     f   lì.»   ••*•$ 
.   ni  r   r.**-»!;    <   ir.   Ut.   M,  »ad   • «.•  iTrrH«  »pjlloatP'H  at   }  a 11ogr»»a   i»r   arabi* 
*>".*i«   i»  <t*   '***•••«   i-f ar©   rvl^n   ;r  VH*  tr»rld.     Tfc»  "nit-d  Arab R*j   Hie  tccount"! 

i   i   ti»*   i*r#-«r   IIM   in  tr.a cortInani'a r..nauartl        ¡Mic/vtiirtJ   in   ti»*   f>>r*  <->f   11 
i»*r--«ti«i   -it,«**    •    ••**»*#*-,    ' *'-7   ":**   and   1 **>*/»!, 

14.        4»    .e    ~ <«»%r   t> »«   tb«  r«M}-.iir»rt   if.«-!-»*»*   In   ct<H   } r "ìu? t i«>n   ir  African   -••>•..nti i#a 
«r • . •   r»  %cM«v»d  with-ut  » *r*at  aiianal^n Ir  H»a una  «f  fartlllaar».    Avail«VI« 

PI'   --ati«n  Jn4*eat*a t »lia •rr-ftd  n  triant  daftêtarHijr   •>f  African »fil«,   and   M« 
-   t-u  s>cc«ri^Mi««       f  r**,   «•• le   fartlllaar»  tfcr '^bo.it   A/f-iea »f •«• the   l«ftn»wi»p 

.     r-     ¡   ,,r»   .f   U,w   tbr«  »itaajry   liant   r»u*nanta  -  nttrt-«*r,,   ih^arbon.s  and 
•  «>iu«.     9»fie lanci*» of *»§endnrf militant» al»f i>o0i*r,   but   iaaa »ta»#rniij     ît 

>a  la» »rtant,   itimr,  le fcnar in »ind certain vary  ,»rtin«nt baaervatpna »aia 
(p. 1V<)   •   "  Sot*» aitovl»-'.**» f« •»•  l*rt  of 

i«*a of  <airvf f»rtlH»»r» and  tltair affaci»  ta,  of oouraa,  a 
ü   :  H»», n  for  .tain« fartUiaera.     Icvaver, taM»«iadga toy   itnnlf   it not anouflu 
«i'ain a«on**aie and a*, lai  factore ara ala« laiortant". 

tteae  include  i   tae aflea releti >nnei«j t«li*»nn  fartiUaara and the arepa te 
afe loà taay  axa afiliad,   to«*Uar  «ilfc   Iba a*rk*t  outlook  for 
taaaa croi«,  «ilea  íax^aijr   ta tar« i na  tita ;r< fltabt 1 ity  and 
incanì iva tot uainf farlillaarai 
Iba lavai of incoaaa of farvara «né tita aval »»ti Ut. and coal 
of eradtti taaaa lar :aly la lare ina vLathar !air. t ,-*r. afford 
taa initial  outlay   fer fartlliaarai 
condlliona taf  land  tanura,   vfeioa   if  onfavwarabl*  aajr  «r»atLv 
radttaa laa ii^antlvaa to «aa  fartiliaarai 
•dannala liatrlWlma    fMlllliaa  to anaur» t .al  aurillaa of 
fartiitaara ara aval labi a te  fax»*ra at   la ru'* aoajant. 

••.       *h«ir  ralativ»   laprtanaa «rill  naturally vary  vite  taa <sirci«atam •• of lb» 
ui>-.i*r  aoirxty.   and l^ajr  ara  to aaenaidaratela  «itant   lnlarda^andart.     It   la 

...!t*   «ni-haaitirm,   ^»i»tr,  l^ial —eh of !*•• can  ba  influaneaé % |poTartja«nt actiun 
if  i  *  ,flioy     f   tb«  c   ,f!tr>-   &• t>   aliaaUta  th*   a»» of  fartiitaara M a aaana     t 
H». raaaif>r:  JM^TIOUî t irai  pr«dwct»--»t».    fa»  «»ulltar  fa«tor  lAiob aajr  Influanoa taa 

.•(j'.*u«|t.  n    f  farti litara la f.a  ralatioa tatvaan  land and population,   f^r 
,  t ivsii n    atiralljr  baeo**a at>ra  intana iva trtMn  lana  la acarea.     In aoort  ih ara 

%m r.      «t.-aiiy  valid firauia for taa apf>li<*alleA of fartlllaar.    Dlffarant asounta 
.r.i coolintit m mt*  rafuirad for di fiaran*, tjraaa of land,  orof and eliaata. 
In ¡»1'io.Ur,   a.  .t*d  inatruetioa and  far« aafaja—nt pract;oaa,  and «ood aaad can, 
m a«n    nîift »itr   judieioua u—    t fartt-taar    laad  to a ah art tneraaaa  in 3 laida. 

St».      fea  iu*aii  r>    f a loaaalie 'artilla«'  induatry  «rill arlaa in a groviim maafcar 
*  at tiitri««,  t»»i«   i»i,jr «tar* ^«troiata baa baan di acovar ad.     Tha fartlllaar  induatiry 

*«(••! all/  i»i     iti-li  ti«  f irai aajor chanioai  antarvriaa  in a lavaloclng e .«1I17, 
,*!ltoulariy   «ha-.   .0114 tara plantar.« entwaaeaa.     Inda ad,   p. anta ara alraadjr   ir 
•n«ratin  in,   •.*;.   áifari',  K*nva,   fctoroooo,  Turbala,  OAJ,   Sánela »rvl  < thera   ira  undur 
..; nfi'iMi   r».      Meet      f   »h«   {raaar.t   | r«»luct t -n   \m   >u i,e«nti »ti->d   in U*B  anA   l^jr^eoo, 

«""loia-«** V TPWfÎLîti:RS  1  àm aimyai   raviva of world production,  oona^iption an4 
irada,   i<»#>if   V*0,   Boa«, 



H,       A«   shmmrrm*   in   tha  ÎUU 6Í 1^4  *f*,  afj^awltttp   V^tl    Pi.U' •<?-•   .   -  fw 
in» tal  r>«  »<••  «tart   Manufacture To F  fertTflaer«    »e/"V*  he a el   »r-   •   teeire  t«>   •«*• 
f >r»5«fi  nif;«ii|ti   tt   »e^   toe  4ua   to   i<>Utic»l   tiw>nii   «»r   M   mm¿¡   <•  4 ue   I«   »»»UiMiilj 
*..>f   T*w  WUrHl«. " 

IH.       Tb««»   far-tot*   olerete   in  * vanetjr   of  «e*va.     The   li»»r   llwit    >f   \\ê'--%   ei»e   f«>i 
f  '»'.otrjoftlijr   i<r<>dwoln«r  *"er   liner n   tragen,   for eieail«,   i«  ¡at  **   *.i    .né   I»',''*'»''   tot» 

f    it'fiäit  per veejr.     Only  ft fev of  lb*  «e»ly   tcvetottng   •   trtriee ere >.• • actually 
»»ir»*,   ttiet wuob,     tut   tul«   figure etyr   be euch   lower   If   there  ere MI le  i»*«l   eut-iìlee 
f cheap r*. aatetlele or tntrQ.     Ant ioli«ted âe*e\«pB>e«t  In  other   fieléjageln *-*ey 

rtae<i  t~>  be <-  -ir-i<4»r*MÍ,     A  raí >dly expending atee!   iwluetry eey  ease eefee-even re*   »*r 
t>4»aie  eia« %ve • » «-* tu * t   te» iiaiovery  of rsetr*>lewe) or natures   DM or  tfce ••'•ri iahaamt 
nf •   U'   •  refiner}   eey   sake re« Material«  available.        .»•••  May   ale©  IM decisive 
r».-t   r»  in  irt4\cetln« vfelofc  type  of piani can be eott eeonoe loe! i y  bwiit  *rs I   »bat   it 
•i ai 1  produce.    1ère ágela » lo«g»-tere vi** h«« lo be taken.     Per e*aafle,   it I« 
'.K eueren*.   th*t   ror aany yaaaa.ti.sra baa bees undue «at baa i«   »n fertiliser ni trompan 
.n * nuatwr of c>   ntntt.     If a balanced tro«rea is t« be evolved,  cither    laut«  for 
lho«fUn« ani  totaah production auat be ant up,  or the Materiale auat I« bought 
abroad. 

19.      A key aueetioa in eaAtag the dec lei oa «hat bar ar not to Manufactura farti Haar« 
la the coat of iroauction ani la turn,    »ha eoet te tee ferver «he la gelai te «• the 
firtlliiir.    If the eoet of product*on 'a eunh that Iba faraar oannot af'oH ta a*fy 
it, ar if t.»  looa1   deaenl la ao liai tei that tha h.aa-aanufactura4  fami leer aaamot 
ha atecrted by  tha boae aerfcet, esoeee proeuction »ili have te h« aeld on a hi*?hlj 
w ., ^titivti «orMlaajrkot.    A dava lop Inf eouatry al«ht tharafor« under oartaia 
condition« be «all  adviaad to laport  ita fortlUaar until a au bat an ti al éaaaad ha« 
itiralopad!   mia«« tha foraifm axehang^i attuati«« ia auoh that  iaportiaf 1«    ut of tha 
^uaatlan. 

¿i>.      also in oonaldarlag the eooaoSto aevaloyant of tha oc uitry  aa a «hoi« It au«t 
t» *nraci«tod that,  one« a factory la built,  it ^ruvi«aa vary   little in tha wy of 
•at lo; eon t,  beeawee  fart il lier »armfacture la net later* in tea« iva.    Seat aa val.  aa 
ther factor» auat he aon«i<l»<">d at a vary early ata«e in the  jiaoi In«.    Tb«  fee tort 

Affecting ooat are nuaeroua, ani leoluâe loaal aval lability of «atahl« aar« mal 
and    aboar staff,   lo« eoat re« aa ter lai« and ¡¡over aut(ly. 

21. Vitit fertlUaer fee tor lea in general ani with fee tortea baaed oe aaneaila 
aynt(*••!< in particular,  the aiae of taa factory affecta very  er«feunély both oaiitai 
ooat pmt ton of inetaJleA oapaolty aei alee produotion ooata.    Oesaar-iai a factory 
for the iro^jotion of,  aay,  100,000 tona of ni trogen per year wttfa ot • of 30,00o 
tona, the oar i tal ooat  per ton of inatallee ea aeltjr of the eaallor faut iry could 
«eil te double that ef the largai.  It la inaeei aaubtftal «aether the aaaller faatery 
o uld produoe at prieee oeapetltiv* «ith werláerlocs far iapertad fertlliaere freai 
larga factoría*,  natrl taa tending the aea freight ani peeei 4y ouateaa o barge a ea 
laportcJ farti litara.    The preblea is Intenalfied if the fiant la ,.?% operated at 
full oe^eoity-    In fact,  the affect ef lele oapaclty an    reauotion ooata ia aera 
aerleue than alaoat any ether feetar. 

22. fha oowaarolaa phcaahate aa ter lai a preduoed la Afrio.» ino lud a atagle ani 
oonoantratad auperpheephata, beale alag ani a aaail aaount of "ether paeaphate 
fertillaera". 

•atweea 19V/t>9 and  1963/M, output ef paeefeeie reek la Afrloa inereaaeé by 
?H per cent.    Over tbe whole five-year parlai «nier rev la«,  tibe  largeat oentrlbutien 
to tha moreaeea eupplia» oaae free loroooo «ith 2,1?1,00ü tena,  fellewed by Senegal 
«1th 4B%(^)0 tena.     During the aaae perlai, output of (hoaphate rook  had leoreaee4 
aharjly  in Algeria  { )H jaroanti  and baa teen ratnar erratic  in Tuniala. 



»eroico is today  the  »er.eet Mt»«rt*r of fhoephate reo* In the world,  accounting 
In  19M  far  »bout  4    per  oent  ©r  totaà  eiperte,   and  1« eacend only  te   the  United Stat« 
ai a  rock   producer,   aeoe<»nting   fot tWut 70 p«r oant  of world output.     iecent estlaate« 
indioat« that sjeerves nf shoepfeate reo« tu Éereoo© aar etoeed IO all', ion ton« of all 
grades. 

Dal Ivor !•• fro» Tun lala eaewed a noteworthy   inoreaae  to nearly 2 all.ton tona 
In  196). 

During the east« yesjr,   laudarla« fraa Tag» and ienagal   totallad 476 and 4!>5 
tbouaand  ton« reapeetiveiy. 

Lookl.t« ahaad,   tr.ere la «vary prospetti  that  ta« irrte«  fertiliser  industry trill 
ont mue to <rro« in  importano« during eeaiitg reare,  and »ill oontlnue    to b« an 

liisr-jla of   inintry ««nerated  fcy  •* arpeadla« egrtoultural  preduotion. 

Pesticides 

23. Intensification and etpaneio« of irop production brings inte írowing i«¡ortane«» 
tha genaral   olass of ra*i ilelte« ten own a« peetielêee, Garble ilaa.inaaot lo la>« and 
cheajioala a»ad for to« oentrol  of plant paata and  ileeeaee,  vaad oontrol,   anlaal paat«, 
'itC. 

Although there ie a tendency  far tiwr-aetng eapaaai« to ba .leoed on oielogioel 
aatuoda of control  and on ta« production of variât la« of plant« whioh ar«  reaietant 
or aran iwaun« to  speeiflo dlsseeos,  it is proseáis that oheeical oontrol a «ill 
oontif.ua to b« ta« «est   laportent and ¡eaerifcu  «««pea in oo«)e*ttlng weeds,   inseeta, 
rodant« and othar paata,  eniae>l   peats and llaaaaaa,  and tha plant llaaaaaa ceuaed by 
fungue,  bac tan« and virosa«. 

24. Sonaarvatire  eatleataa    f  tha  loaaa« in î roduet on and «tarage of  farra oropa   lue 
t-j ,lant  ¡.eat« and diseases tedev  atand at   m *ghly   jna-q ¿artar to ana-third  of tha 
total   : r^duotion. 

Control of «sets and llaaaaaa therefore belie »ut hop*» for great inoreaaee in 
tha iu*r.t :ty it teté for «jmwtng pepulatiene. 7H1«, ©f <*<vir«e, l«n <wla» naaauraa t© 
be taken for tha oontrol  of ani«* i  paata and  llaaaaaa. 

¿<j.       r.-sticiia productwn i« best o ally th« ooncarn of ta« ûkealeal   induatry, and 
j-Toducti.jn of ,p«tioida«   In àfriean oountrte«  1« at  th« preeent tiaa  llaitad, tha 
neater jaxt being  laortad.     ¿neaioei  induatrlaa  ara,  however, bain« established 
in a ¿rowing nuaber of oointriaa,  and th« addition nt foeticide« to tua ranga of 
predict« of tha na» otaeaieal  industria« i« expected X<.-  lake place very  rapidly end 
in • enabla  th« oheaiesl   tnd latry  to contribute te  tha vitally aeeaed preduetoa of 
food and vthar products  fres faraj and f«r««ta.     lo we ver,  uni««« thoroughly tostad 
ani   med usatar very  «triet eantrol, application of   «stlciiee and ©tear eheaieels oan 
be vary   ian^taroia,   dua  to  toi io  raoiduaa. 

Seed su¿pliaa 

r6.       The ; roditeli >n m  4oanti^  *nd «oallty of •* ary erop  la dependant upon tha 
inherent  potentini lty of th« aaad that la put  into tha soil,     to «attar he« good tha 
cropping ayatnu   i^   t«,  or uow httfy tha fartlliaar dreealrtg aap lied,   th« orop 
obtained in   lesenden! on the yielding lâpaoltjf,   tue dleeaae raaistaaoa and othar 
abiliti«« of th« iartioular varietà  *•** it uaad.    àt all  lavais of «oil  fertility 
the varietal character tat to« at  th« aaed uaad ara   Halting factors in th« yield that 
is ob  uned and th«  4 i*î 11>  of  tha product.    Thia natural  law is «f «till greater 
Importance,  especially   for perennial  oropa «bar« /laida  foi   «any yeara depend on the 
itane   «eed,   each mm   >o;ti„    rap«,   trae oropa and othere, 
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21.      Many industri«* based on agricolture have now realised the importance of high 
lualitjr seed for agricultural produots to be used for processing,  for example, milling 
oanmng, sugar,   textiles and other industries.    In countries such as U.S.A.   Cam-da, 
Argentina and aeraany,  the above industries hawalready developed their own seed 
branches in order to sake available to the farmers seed with improved varietal 
oharaoteristio» for their particular oonditions and industrial purpose instead of 
those vhioh ars oommonly used.     Many good examples can be ¿iven of the prospects 
•rising fro» the usage of high quality seed of superior varieties,  acoompanled, of 
oourse, by an appropriate improvement in plant nutrition and plant culture. Pressât 
day malie hybrids in the U.S.A. yield 40-45 percent more than non-hybrid varieties. 
In Mexico, yields of wheat inoreased from 3.8 quintals per hectare in 1952/53 to 
21.9 quintals per hectare in 1963/64, dus to the using of superior sssd of improved 
varieties.    In the U.A.R.  the rios yield inoreased from 37.9 quintals per heotare in 
1952/53 to 58.4 quintals per hectare in 1962/63. 

Also in the U.A.R. and in some other countries seed farms and sssd inspection 
laboratories ars developing rapidly. 

28. These examples demonstrate that seed is not only the most important of the raw 
materials used by farmers for inoreased yields, but that its use almo loads to the 
bsst possible profit - not only for the oultivator but also for those involved in 
induitry.lt must be realised that measurable results and oonitnuing suooess can only 
be achieved when governments support and encourage the development of a oompstsnt 
sssd industry,  including plant breeding, variety testing and maintenance, planned 
propagation, offioial organisations for seed certification, processing and storage 
plants and the proper organisation of seed distribution. 

On* of ths chief problsmjof the seed industry is the establishment of prooeasinj 
and st ¿age plants.    When a grain or seed lot has been harvested and threshed it 
always oontains a number of impurities such as straw and chaff, sand, dust, other 
oxop and weed seeds and smut kernels, as «ell as a csrtain amount of broken, light 
unripe and shrivelled grains vhioh often have a high moisture content.    In order to 
segregate thsss impurities and to obtain a dry, pure lot, the grain or seed should be 
cleaned, dried and processed in various ways depending on the amount and type of 
impurities. 

29. fy adopting effective development programs for ssed processine: and storage, 
governments not only decrease ths often enormous losses and inoreass ths market 
•alas of the grain, but strengthen the horns market and open up possibilities of 
exports.    $r sowing only sssds of improved varieties from vhioh impurities have 
been removed, the countries ars therefore assured of high crop yields and better 
qualities. 

The establishment of ths seed industries in African countries is an absolute 
essential to agricultural development, and industrialization plants must include 
plans for their developeaent. 

Animal dodder and Feeding Stuffs 

30. Renewable natural resources of animal origin include a variety of produots 
such as meat, milk, cheese, wool, hair, eggs, bones, hides and skins. Baoh is ths 
bas io material for various industrial developments.  (See also ths Papers Bo. Ill and 
lo.  IT dealing rsspsctively with "Food and Pood Produots Industries'1 and "Industries 
Processing Agricultural Produots other than Pood".) 

Of the requirements for animal production - a branch of agriculture of 
inoreasing importance to ths majority of Afrioan oountries - animal fodders and 
feeding stuffs are of first importance, and increase! animal production is dependent 
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on  ensuring  eupp 1 i-u  of ar.i: al   feeds  and  fodders. 

31. Whilst,   in  Africa:,  co ¡r.iri^s   ;u  .<    ('.,  le,   t'o-   ,;'-,i\-r   . a:'      f   mia.ii   lo:   "i' 
requirements  are  row obtained   fr >r       it   ral   .•r...:r:     ,   an1     ff     '      -.:•'    : "• i .,    B.

1
.'.'   to 

iricr-ase   tuo yield   an 1   quality   t f   '  ."  , ro.iuee   fr •• ••ir?1      r   .• i    .. ,   th^   . rod ictv.n   >' ; 
fodders  - chiefly  hay   and   er.r:l •., e   -   ;;   r\ilti v . :'-d   i <r,.is   la  tit-?    'ily   ìncr • .smj. 
Improved crops,   and  cultivation     ••*.:.- ;

F,   and   ne ti.o iti   and   • eohni i , -s   of   foi "'er 
conservation  are  ra, idly  cxter.dirij,   and   M,e  way   i.;   -1>-.inc    ¡p    for   the   ur.e   of   i  wid* 
range cf raw  fodder   making      handling  and couse. vin._   »apaipriaait.     Speed   is   tho   ea: .r.ti 
in quality  fodder  ¡redaction,   and  speedy   workin¿  can   nel io-;   ta   achievd   by   relying 
sololy on manual  labour to handle   the   ir.-re asini-; an. unta  of anunal   folder that  are 
nece.joary  to  enable   an expansion  of animal  production   t     tako   place.     The  use   cf 
; over equipment for fodder ^ro, product.on, _andlir,¿.; and ceo... rvat^on . o, expected 
j.-atly to inervase, "xtended uso cf fertilizers, . sticidec and improve', sotds 
will  also  play  their ¡art   in  increasing fodder  ¡rul sct.^n. 

32. Increasing  use   is   hcia¿'  nu-dc   in  animal   fe-din.j   programs  of  compoomiea  and more 
ccice .t: .ted  feo-din0  ctjffs,   uain^   rreal   and   .e¿ucmw<o   u ama,   au'   oa y  by-products 
of  oil  milling  and  other products  procésame*  i.i lus'ri"-,     th¡t  ar«-;  both  palatable 
and  nutritious.     Anor.jst   thu   nere   bulky  of there   by -Íro '• ,c* -~   ire   *'-'G   3eei  bulks   fron 
buckwheat  mills  and   cottaiseed   oil   extrae   n,r;     la:.tu.     ?•'<>."  concentrât'. 1  feeds  result 
from the removal  of  the  .-v.ter jraia  lay oí a  in  the  t:,ilii.-b- .-.ni ,reparation for  hunan 
consumption of cereal  ¿rains,   for example  wheat   bran  and middling  ;   rice tran and 
polishings;   oat  dust  and  middlings;   barley  fe d  and  rye millings;   maize   Vai",  and 
r.aize gonna;   jerm meal;   gluten  feel  and meal; maize oil  caV's  ani   fi Joed  raizo   irò 
-Il  valuable  feeding  products  fron rail 1 inj and  starch making  industries.     residues 
from  oil  extraction   arid   ¿.rojjin,,   planta  and   from   the   oa; oar   ir..i-.otry   have   wide   ate   as 
animal  feed.   In the   sai.ie  way  a rejular demand  exist     for l_ih wet  and  ixy brewers 
grains and distillery  ¿rains.     Proir.  abbatoirs  and  slau^ht-w houses blood,  neat,   bono 
cr '.'¡eat  and bone  mealy    .ay  be   usod to  prepare  ar.iaal   foedin ; stuffs,   especially   far 
tho  poultry  industry.     Similarly,   from the  fish  ¡ roces."inj   -.ajastry   fi3h recidine 
a..d  surpluses nay  be  us'.l  for  animal   feeds.     (See  also  Taper  No.VI   :   "Fisheries 
Ind ;ntri»s"). 

33. The  ; reparation of    ainal   feeds,  bot>   sir.jle  and  con; ouni i.   a   -rowing 
a; '.;c iali.-.ed  industrial   activity   in  r.airy African  co .atrio. ,   ani  i:-  a   ìevolopner.t  to 
b'   foreseen  in  all   countries   where   animal   production   is  ex; ar.ling. 

?eod   rreparinj 
! o   ' :.f:      Lo a;s   cf  ea 
sifting,   ,;ri: dio;:, 

aid  ::ixin-,  plants vary  appreciably  in  size  and  scope,  and  so 
i¡ -.'•:.t   :.0,1.-1.     Basically,   tho-so   feud mil 1.•.  contala   wciohmj, 
ixinj,    -.torir. ;,   pelletin,;  ar.d   ; achia;;  unit*;,   testir.,; and  quality 
. ì   fa-; il i'. . ••.-,   for   liftiat   and   transporting  raw  :.;.ator ialo   ani 

i   - ' 

Aoi.T.al  Health Requisites 

34-       Aciones t   toe  wide  rau¿í  of ar.ir.ai  health  r*qu  sites  which ~ ist   be  proviled  to 
ensure  a successful   program  of  mcreaaed aninal   production,   tho   supply  of vaccines 
for  the  immunisation  of doir.ebtic   animals  against  contagious  liuoaoos   Í3 of jr^at 
impci'tance on  the  African continent. 

The  .reduction  of vacciner,,   and  the. r  application   in   fh»fi*11,   wer*   in   fact 
t.*e   first  and   only   activities   of  the Veterinary   .Service   l\<r   several  years.     Before 
any   at*erpt  war.  r^aie   towards   the   improvement   of  livestock   ,ioiuctiun,   it   was 
imperative   that   liveoitook   sh'ild   he   protected   as   fully    is   possible  ajarnst  e, iüotico 
:- ic.   i: »r.lerpeet. 

?!.<•   position   '..a.;     : al ¿ally   cao   el   • v»r   'he     "ars,   ar. I   '. .o   ; relict, on  of 
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vaccinae   is now undertaken by different  typ.co  of organization«,   «om«tin-   i   working 
together  in a single country. 

The  size  of vaccine producing establishments variea  wi4*»I.    frort  c    uiti~   t(. 
c<- intry,notwithstanding  thf number of  liveotock  ¡r< ..or.t.     SJB.«   . ibjratorieii   utr.ue 
only a few thousand doses of vaccines  a year,   whilst  others  .iuj ¡ i„,   qjantiti^ a«  ta  h 
as twenty mil.ion  doaes  and more. 

35«       The  large  quantities of vaccino«  needed  to  jrutect   t .e   livestock  of  àfrica Mint 
be juaranteed to  be potent,  safe and viable.     At presser, t  biwlojical   control   of vaccu.ei 
is «ernally done   in the  laboratory wh«r«  th«.   are ¿roduced.    This  is  not  entirely 
satisfactory.    Laxity  in control  sorteti»*« occurs,  and even  i compiste  lac«    ' control 
hau been encountered.     This is liable  to occur when the staff in eaarw«  ¿a  not fully 
comptent  in the  difficult procedures  involved.     It must  be «aphasised that,  as far a« 
is practicable and after careful evaluation of the situation, vaccin» production for 
vetsrinary purposes should be concentrated in larger,  weli-equippad and completely 
staffed  institutes  and  that very strict control over safety,  potency  and  viability 
should be jxerciscd on every batch of vaccin«. 

Special Requisitas in the Fishing Ioduatry 

36. Paper Io.VI   t   "Fisheries Industries" deals with tLe ,robl9B« associated »ith 
industrial development in fisheries,  which differs froa th« other indust   i«s bued 
on renewable natural resources.    Piahing and  th« fish«ri«s indastries involve th« 
exploitation of a raw material sourc« whiafc cannot b« «asily quantified aa  la :©«sible 
with tr««s, liveatock anr< fi«ld crops,  b«oaua« ti.« catching of fish is a hunting 
effort by comparison    to the harvesting of a  land crop. 

37. Th« fishing Beat,  «quipp«d with the ne «ssary fishing g«ar,  i«  the pria&ry tool 
for raw material  production in t'ai fiahing industry.    Sine« fishing boat« and £«ar 
reFr«s«nt th« lai»est single it«a of capital   inveataent  in a fishery  mduatw,  th« 
possibility of sun lying thes« through local construction offers considerable 
opportunity for developing a supporting industry baaed on boat-building,     fa« 
development of the   boat-building industry has Oone hand  in hand witu  th«  ¿«velopent 
of forest product  industries,  where advances  m t'.«   .anufactir« of »-«ciai   iueb.r 
and narine-type plywoods are »rovidin^ hijhly  »atible  «ateríais  for  woolen  boat 
construction. 

At the same  tine that boat-building offers opportunity   for local   imiuatr*,  »M 
nanu.ictur« of cordag«,  ropea,  fishing atts and otfcei   Ite«. ur»d y» th* construction 
and operation of  fishing vessels open« up  further n>.«ibillUe«  for  loca*   tntuatrt. 
to be   Jstabli3hoi. 

38. As fishing oporatons progress  froia arsali  non-power cr«:t  to  largar totor-drir-n 
and necaanised craft,   the natt«r of adequate brtrtour  faciliti.« b*oo««i of   inor«ieifv 
Importance, * 

Amongst tuo '„arbour fa ilities increasingly r^uxred a. tu«  fi ah lug  irüa.try 
develops ar« maintenance and repair unit« for th« fi.hing v«s««l»,  to -ether wits 
mechanised repair facilities for »otor vessels,   fueling «tati-.«., «„11% et«-.,  and 
fishing supplies,   and ic« aanufacturv and supplies tor UJ« both   m  •.;.«   fieMn,- v««««ia 
and luring subsequent marketing operation«. 

II' \   ^í?""   ln   th*   i«v«loping comtries  mor.  fr«« «ub.Ltenoe   to  a caah Menoe» 
they    radually come  to a«« that  it pa,-, to mast,  so far a. pe.eible,   ta«   . refor.neT. 
of the market with  rejard to the  fora and quality  af their  jroduoe.     At   tí,»   »*..  tie* 
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i.i: ü   activity    l'»iv*a  thf»?-  with   !fo:;   tine   for  ".anual 
*re  c,."H.G"   t'     rely   .>n  '«'•¡¡•.Irai   ea.u   ;ment   ; rovi ici 

,r.:>a.'.y   furi,'   8ì.TìJ ie   f ii^jwi.t,   but   to   the  citant   U at   it 
-.    (-oli.:t   on  !'..•   s.arkot   ..iti.   ,<.r.i   tir«   ."    i   ef-rt,   ;io   it 
•y    .r.l   ...estive   to   «*x;and   •''«"ir      : t r 11   further   ani   invc.;t 

in  -   - ••'  i • -• -a f ' i • * »   . ar •*;    »-'il*'  m -Mnory. 

;   .        Ir,    •>:•.».?.      u'.-     T   f.-   -vor id,   ¿rain   :TO;.    irò   ::* ili   harvcrstod   by   uprooting 
•V»   --.   -•  ,.ant   by    .»'A   be fort t*ra)*:. i rig   'it   the     rain  wit;,  a fluii  or   ¿stick.     Th .-.   L; 
»;»• .1-ti ..."   .   tiut-or.« i:;ing   , r-cesi.   which   ¡lavarly   lir.its   the  acreage   that   a  family 
—v «  •     ie*.   with.     Th«   ¡at  cf a bill-book rr  saythe   srcedr  uj   the   ; roceas 

•••---».;• rally   »   %. «•   »   Minier   and combini  harvester  r«B;ectively make possible   a very 
», ,•*•-      ,tt ,•   :.ti,l.     At   the   jase  tima,   tve   i >•)  of  „arjer  scale  equipment 

i'jt.f   if.iiotr   ir.i-inii  t redaction,  »met   fwiitrj are  anxious  to employ  it  to full 
•»»»city.    Thie  ,,-eneral   ttlEulua  to  farming  may  ba  attn   in t t  ; rogressively   widening 
i¡'#r»   if  iMl-.'trul   ; articij ation  in agricultural   ¡re-procearing activity. 

41.       "*ht  basic   r«« i^ .rca-jr.ta   tar  r.any   -.èri cu It arai   , roduets ara  that   they   should bp clean, 
iry,    ¡.--.I   ii.ifjTE   Ir,   jiaiity.     The  means by   which  j rod icera achieve  theaa  standards 
j-reviî«   ;r\ter*'Bt i'*,-   il ì uatrations. 

i   .       Th*   ju.-tr ing  of jr:. .nin;t->  or aaiz«?   cobs  dcts not   r.o-.d con¿licated «quipment- 
tl.   *,$  it nay  bt netti i  that corrujated iron  si.eets a al-: e  a jood drying  Burface.    But 
f• r   u-abic» coffee,   where  the irvinj procass hae  to be   carefully controlled,   specially 
•alt  _,«t  Jin^li-  naah  t.-aya  art  now reoo&nisad  to be a 4all-wartàwhilo   investment. 
*-;-;    arly,   t'.t  ir, i -tr nhtl»  for '.lias and  skine,   alth  ujh err., loyinc for  the most .art 
...•a"      >*t   ¡i', .,   -il.   -a«:e    re     f   .(ira çmizm   to  hoe,      ,t   flir.     The  efficient dry ir.,; 

r • t  rue,     -.   * he   j*'-r     ail  -  »r:ec:a]iy   ir.   th»  wetter ar-;as - often  calls  for 
,«,..!   ;.*rn.     Artifici,    li-i-ra,   either   locally   c: .structod cr  initially   in.crtu: 

•, .;     issine;   int.,    .J«  and  -f'en  -rove  to   be  a  ¡r-jfitable  lr.vostntnt. 

:   .       "-.a  .Lear, in,-   , r-,e*M  aay  be   airsrly  a  iiiat'er     f aaivirv, a.id winr.omnj,   but 
--vrov    •   ¿joee:~- J,   ¡jach  a»   for  e?aapla,   tha  wasi-in¿; of coffee  beans   lfter 
tara*   ' .tien, .• a. ,,jly    ,a. e   .at     f a.aciaily  cor.3trac*ed o-4^f-ar,t  -  in  tlii- ~^J6 

e«aa)nt-. i>.-i  »í'.üK;   t f-.ita  and  ,h(in  »la.     (These   :ham.als  also serve as  a quick 
i     f -'.ajavraT iti«?  v.e   1 i--r. t   ;>os  * ne  haavy coffee^.     Apart   from cleaning and 

. .':-.,  ,   -aar^r   ;ro1i-t»  hava   to be   fiald-procaei#d  before   aalej   and bara  toc   incr^auinj 
,.-»   .     u.y     iî«   cf   advv.sal   te-hnijuao. 

".-nil   tnd   T'.ndi. 4t  ,ihal*ara,   .and o¿-arated,  naka  li^ht work of  what used to 
»   '«iivw  1 abrir.     Tobacco barn a ara bain¿ co a at rae tçl  of io¿ roved deaign with 

..-    i: it»   --'in?     r  *•  .»rature  and  Munillty  control. '«'iti.   uior. aòing  rros;erity 
:...:,    .;c   i\ \ -   t-     --11 la,:., .asi  of  their  ; re-i ice   fröre the market until    ore 

•%v       ,   ,*  ,ìU».-   IJ«     Vtainatia.    This  la   useful  and banaficial  when  it  loa-.'.s to 
.3 1*     r  ••:,     in», v,.»»if   L-t   there   .a a ¿aiallal   need  for  iatrovod  atorado  facilities 

,ni     * ¿',  ii<. i    i un   .¡.d  *• ut',unt  vjaiTigt  insect pasta. 

Tìi#» «nrketinéT   »yjtar  itself io r.akxag  inerba«;nj   >ae   if industrial  mothoio in a 
• •«'.•   »•  »•-•1 *   %m  ¿r<"*ar.t  ajricu.turai   ¡rodicts  in a  fore t!¡at   iß acoeitable to 

,,«•  nu !.. :••• u. •»•- j   con ausar  tantea.     1radin¿;  and  jacking machinery  is  now operating 
j   a t  ,.'¡  i ti-'*r       \.P   than even  tan years  a«joj   and  th«ae    etuuds are  now laadir.c to 

.   !     cf-       •- i- iy   at; rants -d  iera&nd  on  ¿roducrtrs   for definitely   specified typ^s of 
. .  ».    Th«-     il*-'   .if  bri-ikfant   ceraala  ar.d  ritan lari   floursj     the   juick-froian 

id¡   t!,#   ••.  »t   .»i'rdiai   t:.e   fruit   and  vegetable  ca ruis,   are  in  thoir 
,-«   *.,»  »¡r,»i.  i,   ty   tä.a  riatur*     f their   denand,   causing farmers to   respond  in a 

t.   . iy   io   '!.*   ; :aa  u-«i - f economic   advance,   by   invaoting  m  %etter  »«quipaent 
-   v   >   " % , •••     f   .,u   »i   rtt:»ia   fua'hoda.     To   the extent   that   this  reduces 

•    •   >•     , :    ,. *      ''»-     ef'ejj'i'laa   ani   :>':vr.ta   ;n   a chi-aj'T  coat  of 
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production the trend ii wholly to be welcomed. 

Packaging 

45«       Increasing separation of producers  and consumers due to urbanization and 
economic  specialisation results in increased transportation of agricultural commodi- 
ties  from  the farms to the retail shops.     Careful  packing to proserve _oods in 
transport  becomes essential   in order to reduce losses to a ;ninimum.     During tüe  first 
3tajes of develojtient,  pachine is of little importance sinco quantities handled arj 
snail  and  ': rana part distances  short.    Farine TB use their own farm ¡roducod containers 
with little op no regard to quality, weight and transport costs of packing materials. 
At a later   stage of economic  development,   this original tiituation reflects itf.elf in 
scores of different containers bein^ used  focone  and the aame commodity  at  cn<".  and 
V..C-  sane  market«    llevertholäss,  the larger donand for containurs 1 oaJr, to  the 
onerjenoe of a special rural handicraft in which boxes, trays,  baskets,  etc.  are 
being produced.    With further development  and the introduction of -standardized 
containers,   tho avenue  for  the  establishment of small-scalo rural  industries develcpu. 
These industries could often be an important user of locally produced or inn. ortcd 
timber, as well as a plaoe of enployment  for surplus labour in rural  ar as. 

46.      "Jith a further raising of living standards,  consumar domand for marketing 
services  incroaaes and nore  and more consumer prepacking is necessitated.    Although 
this lovel has not yet been roachod in Afrioa,  it t.iust be expocted to occur in the 
supply zones of the richer urban areas,  and possibly also in places of export of 
agricultural produce,   including supply to  shipping anù air lines.    A special field 
for careful prepaoking is tho production of deboned moat or meat cuts for oxport at 
which many African countries aim.    To facilitate such a method, modern    now 
slaughterhouses, or in the cases of fruit and vegetables, modern packing stations, 
muBt be established.    These  facilities are progressively moved into the production 
regions to cut back transport costs and also to make U3e of cheaper rural labour. 

47»      'fith new packing methods, new packing material will bo needed.    Although this 
naterial,  e.g.  waxed paper,  cardboard,  aluminium foil, plastics,  is originally 
ir^ortei from abroad,  the trend is toward the establishment of local manufacturing 
plants, using domestically produoed raw materials or operating undor licence of 
foreign companies. 

48. A particularly important development in the field of packing and preservation 
is the canning of perishable produce, e.g. seat, fruit and vegetables, and possibly 
milk and milk products. Canning is sometimes the only possible way for packing 
rroduce for export since it allows for processing and thereby complete disinfed ion 
of raw materials - oxport of raw or froaan meat from Africa to Buropo is prohibited 
because of sanitary regulations in the importing countries} some countries do, 
hovever,  permit the import of canned processed meat. 

Thon commencing sue*1 operations, resource must generally be had to importation 
of tinplato from abroad.    With t:.e high cost of transport and ti aplate this nakos 
canning only marginally profitablo until locally produoed tingiate from a 
noigkbouring country becomes available.    The repercussions upon industrialization 
are obvious. 

49»      In summary,  it oan be said that suitable handling methods for tho different 
agricultural products aimed at tese of handling and roduotion of losaos, have givon 
rise to the establishment of a whole new industry.    Preparation of packing materials 
of numerous typos and shapes can also become an important rural industry. 
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Tranai-ortatiop 
rß.        Inadequate trans, ort   racilìtiea are  largai/  resjonsible   for   the continuance   of 
subsistence   fariung  in  naiv   area  .     Deficient   ooìwnunicationa   limit   the ran^e  of 
r.arkotinü»   confine  sal-.'   to  r.ü&rhy conuuraers  and  thus ¿revent  optinum utilization  of 
agricultural land ani : ode ridiati' >n of farming  rracticea.     Producers  in nany  countries 
uro  constrained,   thr- ugh  lac;,   of farn to market   ro..d» or by   high  freight chargea 
res il ting  fron ir.acie¡urt©  means   >f ooffluunicat,   n,   to concentrato on certain crops,   not 
necessarily those no at   needed or ¡Boat oeono iio       In ¡articular,   production of 
. erishable produce  is restricted by lack of tranafort possibilities.     Provision of 
trans, . rt  facilities  should  therefore be one  of the firet step«  in the improvement  of 
agriculture and promot.on  of industrial development baeed on renewable natural 
resources. 

Por  perishable  ¡roducts,   transport  facilities must aim  firstly at speed and 
secondly at good travelling conditions so as  to  keep losses  at  a minimum.     Por all 
products  reduction in total  marketing oosts should result  from improved trans]ort.* 

51.       The typ« of transport used will vary fro« country to <* :untry and ¿roduct to 
produot.    Road ti,\nsport offer.* the advantage of great flexibility  in operation and 
the  .ocsibility of providing roor-to-door service with  all  the  savings in loading 
and unloading that  this  jmplie.-.    Railways are  lartieularly suited to the transrort 
of bulky goods such as  jral.r  and root oropsj   tho <najor difficult?  lies in  t!.e 
extreroly   -lijh ii  tial   investment <hioh nakee  their construction unoconoralc   if  ^nly 
ajricultirai crops atre   to  be  traninorted.     exception« uro,  <~'f course,  the  untate 
railway-; on cujar,  sisal   and other «states,     'iater trans, ort,   although very  cheap) 
jonerally   in¡lies   frequent   handling of produoe  before  it   reaches  the  final  consumer, 
taeroby "ifton cancelling  any cost advtvntage  originally „ained.     Air trans, irt   for 
_Ticultural ¡rod^c*   .s  restricted to high quality,  small quantity  items such as 

early vegetables and  ; repacked  iebontd neat. 

y?.       Developner,*    .f   tran-., i>r     facilities  will   in août   ,UJ«3   :»jault   in ine-  a     Ì 
roía:,   industrialisation  ani expansion of employment opportunities.     The construction 
of a  new road opening  uj   a  new igrici.1 toral  regi->n will »meeamarily  loM to  an 
increajod demand .or  noter vehicles or initially at  least  improved ani «al-drawn 
can ia0is.    The servicing of this raw pool will  require a substantial nuaber of 
:3>rvici'i,;  jtations  and  rapair ¡jhojj,  as well   a»  maintenance  services  for the  new ro -,d. 
In turn,   * he existenco  of  an all-weather road  alleu food . r-o.-eaeing industries  to 
.aneirate  newly oponod ar«as and   resulting chancua  in aano-ul* ural  production . att?rn:> 
ill   firstly load to  increased  leoand for aeana  of jroduotion^  and  secondly  oonaumor 

u'Oin. 

It  is ia,ortant  to  note  in this oonnection that development of transport 
fa'-i litios in many rejionm  in Africa is bas ¡d mai. ly   m improving agricultural 

• Present   lay tranci ort   facilitiei» In africa axe largely still   those established 
K-fore  in'iepend nee and primarily oonstructed  to facilitate movement of export crops 
at.',  mineral from the  int#rior to  the ports,     A aeoretariat document l/ pretared  for 
the ICk/VTkpfkC Conference  on Pulp and Paper Bmvelopaent in Africa and the »max 
"aat,   held   in Harch  I9C5   in Cairo,  pointed out  that  in general  the various  transport 
o. rvicoc. wore established  to carry raw material« to tne industrialised oountrt«* of 
the  uili mo that the shipping lines operate between Afrioan and European porte with 
relatively  little coastal  trade,  and the railways are penetrating lines built from 
the  ports  to servi*  the  hinterland ot to evaouate Binerais. 

1       A¡,rHisal  of th«  TiH^iona "Other Pre-Hequieite«  for Pulj   and  Paper Product!  n" 
""'A '"»"A  /FkC  TSF. ' -^     TATm  III 



production oonditions, e.g. feeder roads to rural areas, but their existence provides 
the prerequisite for penetration of other industries into hitherto undevelop ad areas 
where thay can maka use of relatively cheap and abundant labour. 

8inoe many agricultural products are bulky and perishable, transport costs are 
taking up a rather high share of the total marketing margin.    Primary and secondary 
prooeseing industries therefore tend more and more to be established in the producine 
ragions. r ^ 

Befrjgeratod Storage and Refrigerated Transportation 

53. The manufacture of refrigeration equipment and the oonstruotion of transport 
•anieles and holding facilities in whioh it is installed, is a growing industry 
intimately related to the production and marketing of food, both of vegetable and 
an is al origin.    Befrigeration équipaient ia used in the transport and storace for 
distribution of aunh fresh produce - neat, fish, «Ilk and milk products, and many 
r    ÌÌ* %£ T'«#t*i>l»« for «»aple, and increasingly in the aar ke tin« of frosenfoode. 
In the USA orer 3.6 Billion tons of food valued at $ 3,000 Billion are distributed 
froaen.    Elsewhere refrigerated marketing operations are on a smaller so ale. but are 
growing rap dly. ' 

54. there is no doubt that refrigeration will play an increaaing role in the 
improvement of agricultural aarketing in certain regions of Afrioa for exaaple.    Its 
extended use not only contributes to a reduction of physio al 1 ossee and a more aven 
•apply of agricultural produota throughout the year, but also enables producers to 
reaoh distant markets whioh are at präsent outside the scops of unrefrigerated 
marketing channel e.    In this way It próvidos an incentiva for expansion of output 
and earns such nasdad foreign exchange for the country. 

55«     The slsplest methods of refrigeration during transport is packing with los as 
is ooaaon with ohioken and fish, or the use of rail car s fitted with ioe bunkers and 
*?•* to J*»**1***« U* eold "** 90mia9 «" *»• los.   This creates a demand for ioe 
plants whioh ars playing an increaaing role la the aarketing of agricultural 
perishables in South B*st isla, for example.    Transport vehicles nay also be 
refrigeratedmechanically by a diesel, gasoline, or diesel-electrio engine. The air 
is usually blown directly into the cargo from a cooling coil or through an air apace 
or jacket surrounding the load.    In more advanced units the temperature can be 
adjusted to any required level and maintained there by means of thermostatio controls. 

5««     As a measure of the demand for refrigerated transport vahioles in agricultural 
aarketing the Bunkiet citrus marketing organisation In California ships 69,000 
.^Î^LÏw1!'""*!!^^    iîlMî* •Mpi*d uad#* •»»**•"•* tenperature conditions 
ÍT^Í£! &»t,,0^hird" ^ rail and one-third by truck.    In 1963 there wetereported 
te be some 500 refrigerated rail and road vahioles in Greece engaged in fruit extort 
transport and in meat distribution.    Supplying of equipment tolSt such need, can 
previde a starting point for a substantial line of industrial development.    Twenty 
refrigerated road vahioles have recently bean built In Turkey, for example, with 
many parts fra* doaeatio manufacture. ^' '    '       * 

57«      "ar max i mua benefit fren refrigerated transport e pec i al equipment and facilities 
ars also needed at the despatch and receiving ends of the marketing channel.    At the 
preduotion point precooling equipment, refrigerated cold storss far aaseabling of 
produoe awaiting shipment and freesing plants find an important role. 

-u **ï* "^-'î ***,oollB« «qulpaant in aarketing ia increaaing.    Iroiiar ohlokans 
?*?!? *!?iLt# ow* *** oool#á iB O0lá nowlM *»*•* «wally In a lang trough or 
task through whioh the produce passas as it Is sprayed or subaerged in refrigerated 
water.    Another and aere oestly type of precoci er eaploys the vacua prinolple. 
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Tbl. i« oxtreaely fut, offioient and inrolree a niniaua    of aoieture loa«. 

*A       A T*i»ti»*lr nall »oale freeaing plant for pose or epinacb for exaaple.inTolYos 
^„•.^""AÌA lM«n.?l» Of buildl»«. .fj-jl200,000.     1U*. 
•ntsnris« oapable of handling 25 to 30 tono of beane por eight hour working doy 
£^¿Z££ of 0T.r • 1.5 -illi—    In th. d.Teloping eountrio. tho «port of 
£.wne"o^h. U.SÎA.  ha. boon tb. be.i. of -M of th. fir.t initiât ira. in }"• 
field.    Packing end freeeing planto of thìe typo aro operating eucceeefully tn Karachi 
Alexandria (U.A.I.) aad Daaaaa. 

59.     Cold .toro, requiring inaulatien aateriel, refrigeration unite «••^••••P?»Ä
air 

blewore, tenparaturToontrel équipant, .to.  in their oonatruotion axej»ad both on 
"anort tora be«ie to facilitato aaeeahllng «ad dietrlbution, and to extend tbo 
.^Ui« aoaaoa.    Spacialleed oold .toro, aro being eatebliahed in produci»« aro«, 
Sí", fir inatanoe, wlee or potatoo. arc atoro« for aororal aentha at te^eraturae 
of about 0«C and 6*C.    Befrlgerated atora«« oapaoity for potatooo in India, fa» 
lnatanoc, reached about 70,000 tona in 1960.    Alao expanding in thoir oorerage aro 
Stî^oModl* oold atoro. Aera Tarlo», ocoditie. oan bo hold at teaperaturee in 
aooordanoo with tho requireaonte of the produoto to bo .torod at freeaing tenperaturae 
between about -12« to 20°C or at Oo to 6<>C.   Tbo lonftb of atorage eight vary fro« 
a few weeke to aororal »ontha, depending on tbo aarket roo.uire.ante.    Theee oold 
atoroa are alao uaed for etorin« laported froaen or obillod foode for a few aontna 
until it i. diatributad to retailera, or for looally produced food to awn out 
seasonal fluctuation, of eupply, *>* example, a»at, egga, butter, poultry, fruite and 
rogetableoê 

Befrigeration equipment la widely uaad to hold auch produce at oorreot 
tenperaturea until raaohing tho retail outlet and oonauaer.    One link la the 
refrigerated distribution warohouae where produce awalta looal dollrery. Befrigerated 
display oabineta in retail aarketa and ahopa or aamll oold ohaabero In order to hold 
orer periohable etooke whiob are not oold on the day of delirery ocplete the oold 
ohain* 

The refrigeration eqiApaent required at the rarloua atageo in agricultural 
•arkoting la yet another illuetration of the way agrioulture and aanufacturing 
industry are inter-related. 

Proceaalng Bauiaaant and Machinery 

60.     Tbo PAO Contribution to thie Syapoaiua inoludoe ooao acre papara, which deal 
rospeotiwely with t 

(a) Pood aad Pood Producta Induetriee (Paper Bo. III). 

(b) Induatrleo Procooeing Agrloulturai Produoto other than Pood 
(Paper Bo.  IT). 

(o) Derelopaent of Poreet Induetriee (Paper Bo. T), and 

(d) Piaheriea Industrie. (Paper Bo. TI). 

Thoae papere alao refer to oertaia requieltee auch aa tools, equipaent and 
•aohinery, but tho acope of thia and the other four papere doee not parait detailed 
diecueoion of tho great yariety of requioitee required for the eetabllahaeat of 
industrioe utiliaing raw aatoriale, deriwed fro. agrioulture lnoluding aniaal 
husbandry,  forestry and fiahoriee. 
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61. Processing tools, squipment and naohinery are already increasingly manufacturai 
in a nuaber of developing oountriee. 

3uoh a development will have to be accelerated, and offers at present « great*.i 
opportunity for Implementation aiace manufacturers all over the world have been 
giving, oyer the past 15 years, more attention to the development and subsequent 
manufacturing of simplified equipaent and machinery, that oan be used in saali anu 
aedlua sited proosssing units. 

This is of trsasndous isportanos, beoause it is olear that industrial 
développent doss not nssd to be iapleaented solsljr through ths sstabllshasnt of 
large-soala sntsrprises, involving high oapital inveetaent in buildings, plant 
layout as wall as in huaan resouroes. 

All ooaaoditles, however, cannot be proossssd industrially in saall to aediua 
sis«d plant«. Thsre are now, however, available for quits a considerable nuabsr of 
commodities ooaaeroial pilot units that can operate eoonoaically if properly aanaged. 

62. Suoh pilot units offsr unique possibilities for uss in rural areas in ths 
training of opsrators at various levels, and of aanagsrs, and ths demonstration 
of suitable proosssing techniques and technologies. Onos suoh a pilot unit is 
opsrating satisfactorily - whioh oan bo achieved under proper guidano« in a 
relatively short period of tia* - it is easy to enlarge the oapaoity by adding another 
line of equipment. 

If oarefully planned in advano«, «spsoially with refer«noe to requirement« 
«uoh a« water and power supply, building etruotare, loading and unloading faoilitie«, 
and also taking into aocount futur« supply of raw aatsrials, such a pilot plant oan 
rapidly expand in accordano« with raw aatsrial supply and aarkst d«aand. 

63. Proa a national viewpoint there is auoh in favour for suoh a dsvelopaent, 
whioh will greatly up-lift existing sooio-soonoaio oonditions in rural area«, and oan 
b« instruaental to atop ths unhealthy, oft«n unsthioal and unsoonoaie prooess of 
urbanisation. (Sss also in this respeot Paper Io.I « "The Soonomio Signifloanos and 
Contribution of Industries bassd on Renewable Saturai Rssouross, and th« Polioiss and 
Institutions Required for their Development"). 

64. FAO - aa a «ervio« to it« Nsabsr Oovernasnts - is oontinously publishing a 
nuaber of speoi fio doouaents - Studies, Developaent Papere, Informal Working lullstins 
and Psriodioal« - whioh dssoribs th« variât? of tool«, «quipmant and machinery 
suitabls for uss in ths industriss basad on rsnswabls natural r*«ouro«a. 

SOBS of these requisite« oan be aad« locally, other« will haw« to be iaported 
initially, but at a lat«r atag« will need to be aanufaotursd in Afrioan oountri««. 

65. In addition, these papers also outlin« ««lsotsd aethods and proosssss, aad 
how each piece of equipaent aad aaohinsry is used in plant operation«. Th«y are 
of great educational valu« by indioating how proosss iaprovsaents oan be aade stsp 
by stsp, and are therefore vary useful in th« establishsent of training prograa« and 
deaonstratlon proJ«ot«. 

• nuabar of th««« doouaant« d«al with ooaaodities that ars of iaportaaos to 
Afrioan oountries, and a seleoted li«t 1« attached to thi« papar a« an Appendix. 

Planner« of product« proosssing industriss also naks uss fraqusntly of thsss 
papsrs, whioh furthsraors havs been found ussful in aany FAO opsratsd fisld action 
projects whioh were initiated at Governments request. 
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66. »40 - aleo et  th. r«>ue«t  of Dot.rnMiUi - suppliée frequenti/  Indicative ooet 
figurée end piiat  pleat  lajoute beeed on » variety of requleites at preeent miltM« 
In toril «ar**t«. 

67. It  la »ital to «neure that  theee verloue reo,uleitee are ueed lf poeelble tn 
«eajunUot,  elaee,   if «ploy»* IB leolatlOB the* ere not likely to five approilamtely 
potential oontribJtlon to eoonoeiio d«T«lop«*Bt.    Ta« eaa» proposition bold« true 
regardine- the intardep«n4«ao« of theee r««,ai«lt«« »ad ta« iBBtituUoaal and 
la free troc turai  factor« r«f«rr«á to et ta« ba«Ufcln« of the papar and aleo dealt 
with la Papar lo. I. 

There la, of oooree, M aechenioel forewU for the appropriate eoablnation la 
«hioh theee »ertoua faotore afcould be supplied.    Tala «tat »• der leed OB a oaaa-bjr- 
oaee baeia and elaborated 1B %he lifbt of oareful and estanalve plannlnf, reeeerch 
and experimentation. 

&6.      ft« problea of tea loaal •anufeoture of theee requialtee ta a aaparate ieaue, 
end one wtaieta »111 preauambly take a ratbar loafer tiae t© eoi»«, alaea it le 
eubetantiellj conditioned by tbe decree of ináuatrlallaation nf th« oountry oono«m«d. 
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•o.7 (1949)  letter utilieatioa of lilk 
Io.8 (1949] iiaderpeet Taccine« 
»0.12 [1950) See» aepeota of food refrl«eretioa MIé fruilig 
Io.23 (I953) Milk peatearleatloa 1 planala«, pleat operation and oontroi 
f'>.34 (1957) lut lyclene 
Io. Je (195&) »¿•aaoee in ob««»» tochnolofjr 
Io.43 (195o) *•* efficient u«« of fcrtilieere 
lo. 55 (19°0 A«r 10ulturai and horticultural eeede 
lo. 56 (1a?'. 1)  Manual of fuaji«ation for ineect    entu 1 
10.59 U9oi) Milk plaat :«„ -ut 
10.60 (1963)  Prooeeein« of raw ooco    * *r *ht   market 

fifi áifatltmia ftfTll91t»f** P». >£j 

•0.25 (1953) Itulpaeat for tao «lanin« of oc*toa 
le*26 (1953) Itttltaaat fer iba proeeeela« af loa* ro«ataole fitere 
la. 27 ( 1953) IfuiíMat for «ha procaccia« of rlee 
•0.32 (1993; Saall far« lapleaeatc 
io.49 (1955) Rey io« ead euria« of aidea asi aklaa M a numi laduatry 
lo.51 (1955) Proalow of ealeel faeáia« la tarapé 
la. 54 (1956) Proeaaainf of oaeeewa ani eeeeava producta la rumi 

inductrice 
lo.58 (1956) Olivo oll proeeeela« la rural ailla 
•».60 ¡1956) «ator-liftiac d*rieaa fer irrifcmoa 
Io.63 (1958) Copra proeeaeln« la rural inductrice 
•0.65 (I960) Irrigation njr apriakllaf 
10.66 (i960) à«rieulturel aeeklaery eerkaaepe * deal«»» etulnaen« 

and aaaagaaoïit 
10.67 (1900) Fara lapleaeata for arid and tropical ra«ioae 
10.68 (196O) turai tannin« taoaniquo« 
lo.70 (I960) Neat aaadlln« la underdeveloped oauatrla« 1 elaufater 

ana proaerrat1oa 
Io.72 (1962) Datée 1 aaadlia«, procaceia« ead peokla« 
lo.75 (1962) ProoeeaiBff aad utillaatioa ef anlaal ejr-produete 

JEXlUal 

Io.2    (1957) amxketla« fruit ant vofataalee 
•0.3    (1960) NnrkoUa« liveeteek and aoat 
Io.4    (1961) Merkatia« «««e and poultry 
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Toarfcook of fUaoaTOtatloUoa 

1952-53 far* 1*  ftroauttioa aai «raft 
1994-39 Proti*Uon aai flatta« «raft 
1955—56 ProiuBtioa aai fiaalag enfi 
199t ProéuBtloa MdL fiaaiaf eraf% 
19ÌO Pvoiaatioa aai fiaaia* traft 
19*2 fMéuetiea Mí fiaaiaf orafi 

la.9 
(1997) tlaatriaal fiaaiaf 
(1   -     - [ifiûî 

t of fiaaiaf traft 
far tat aatalaltloa or 

1999} Fiaaiaf aaata of «M «a*li 
19ÍO) riaalaf feaata of «ht aarlé 
lf99i aaêat* fiaaiaf «aar of  ta* mil 
1944) fciota ftaaUf paar of «ko »arlé 
1999 ê 1959) fiaaiaf IM« task taata - lar* X n 

•».6   (1993) •*• attorlalt fw 1 falfiaf 
far taatlaf 

•»•1    (1994) traatar» fa» 1 
•»•4   (1955) iaaaltaf fatati 

(1999) »lr^tory of 
taraafaowt ta» «arlé 

(1942) Biraotory of aaaal aaA traviar trat tara 
taivafatat tat »arlé 

»957) Lo* 

Porottry aauiaaaat noto» 
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Infor»»!   »ornine Bulletins in tae KAO Agn-ouitural  Enjanaerintt aeries 

No. 
No. 

No. 
No. 
No. 
No. 
No. 

5 
11 

1Î) 
¿0 
¿\ 
¿i 
•¿4 

The Prooeasinfc of ooooa (OP) 
Methode and naoninery  for aarveating,  tureeaing,  oieaniag and grading of 
forage orop seed» 
Metaode and équipaient for rio« testing 
Tae prooesaing of ooffee 
PortaDia équipaient for aampling and temperature meaaureuent  of  buiit grain 
Kioe drying i    prinoiplee and techniques 
¿oae eaeential oonaidarationa on tua atorage of food grain*  (cereala, 
legumee and oilaeada)  in tropicMu Àfrioa 






