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ANALYSIS OF TH£ CRITERIA lOh  FAR* MEcrùiriI/ÀTIûN  AND 

FOR THE  M/NU FA''TURE OF  AGRICULTURAL MAC M INF,:; AND 

IVTIFMENTS   TN   DEVELOPING COUNTPIfc.S 

1.   Introduction 

The problem of ^he   lacking food in  developlnj* countriee, 

becoming  Increasingly  urgent with   the  precipitating growth 

of population   in   these  regions,   hwe   ;ecome buffi ci enti'.'  kno*n. 

It will  have   ^o  be  attended to   «id   solved  without  much  delay. 

The  developed count rief   can  play,   and wi M undoubtedly play, 

a very lrr.f. n-tm.t  part   In   technical   and  financial   aspect«,   in 

the  development  of   agricole ire  in  these  d*>v%î oping   -ou-.tries. 

In  our opinion     however,   they can no*   play a decisive part. 

They  can  aasi. i   In  technical mattere»   Ptim-.1l.9te  trie   develop- 

ment,   inveì?t  the  capital   or carry the train burden  in  the  de 

velopmeiit of technical ¡neana    .»r a certain  Mje,  but  they car. 

not bear e  penn**i«nt   responsibility   for-   the  :\mct1 oning of 

agri cult   re»  which  mist be  In   future   sel f-auf ' i -;i ent  for  the 

needs of the  increasing populei or.,   n«.d  which T«,vt  remove  all 

the lacks wr« oli hhve  been  critical up *o  now.   I:    ecomes  thus 

--vident,   that  it will   be necessary In  future  for the developing 

countries to   nobilize their own   Rourcee,   their inluMtry and 

engineering for  the  development of agriculture. 

The development of the  agricultural  production  le edaed from 

the extensive to the  intensive farming.   The main reserves ar« 

In fallow land,  low yields, insufficient  protection of crops 
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and har'er*ted product- agtínel   pest   »Bid difluaae  and   ta  the 

labour,   which  ',«.« -oí   been     nffiMentiy  usel,   A^ri cultu- 

ral   j.ruiU' ti)i,   .-'iit  i.at,   n->wever,   :>"   mMn:i  'lei,   without 

a devel opmoM    >f'  ir   lu-tr,     ..J   *»r-.l ! .-at i <>o  -if   teohn 1 r.nl   nearis, 

I.e.   c:.t'!:if fry    »., 1   nnonin •••-rv.     >hi lnrly,   -i. • >.,, pop«*  o an 

not he  ef f 5 ci m hi 

it  i.^  neither •i-M, l,-   ?!•••. i li xe   Me   1 '«< 1   fun M   »*r¡ 1   to 

increase   ty¡e  yieliv   Aï tit >M t    MvelopíTi'-M   of  Mo   ?.* Mani z%- 

tion.    In   a   :ert*ii:i   r-enre,    Mo    -.fivii-  i ¿ •* * L on   1?   H   k**y   f«ìcto., 

though not   the  -a     ?    Upnrt'in t   Mr   the   M v-- 1 u per en t   of ^apicul- 

ture   in   the   lévelo; i".;        ¡Mr;    ;.    IM    --I   e   i"   H      I'CSN 
!MÌ 

aerobi rïl o*íi . »1   i^-'eHr-'1,   *   i   :¡ f  ¡.;ro*tn'   rttfht   tvye*   «u¡ 1   vn- 

rieties   ;> •   ••-r-r-s,   tv •< .p.*--' Mo-. i 2 M i on   *i I 1   o**    »•••-   ine   of  the 

•nitri   f i   tor '    • *'   M- 

not    >ni v   *"   - -l >•>;-    i; 

auction     >**    "•-,:.    ' 

nuous   u.'iiHi. itljn   of  Mr»   ,)AT       ounces    M   row   ', )'* , i;¡¡s   ««id 

induMp,,   o ''. tt»M'   »ïVH: '?.?)• t on  nf  in».our  •«. i   '-kill   of  thor»« 

1 'V-» :   •.'•'De-, t .    "h>-    :''J -i> 

'! M:. ••! ve      oì * í v i* 1 o". 

\ t 

PO- 

t    *! i t res,   "v  i t •—• 1 f" »   a   ron ti- 

*ork i v. ir ••   " ; ":iî* i f.' »   '. >n r''ì    *   ; pe '!i ¡r^   ' ' : i j 1      * : M*. ?•   * H v vi r- 

tìhle   effect*   In    Inveli; ho;  'M'Ui'rie.n    -l-nul t *tueo-r 1 v  * 1 th 

similar  ii'p'in"^   i:.  M' -•*'   o1 ií;oní»?,   :>n    i ^p'K-ril    V-v^lop- 

ment   oí"   irMt'try,   •  'h--Ms,   *    v-.oni -    .;v*n íZH* i vi   Mí, i   t.hu.°, 

in  ijener.il,    >r-   Mr   or..* M   M   hi>'  o ,* ; ,o 4 '   "C .)••,!•   ••»:   1  produc- 

tivitv.   The   ni tini   Míh'.!,.».     ,:'   • -1e    nf<'. r.'i,t   M^-M-  of   the 

economy     • PMO   >nh>   -.o* Mo    M»-   f^vì>>M,     TO-->    i, 1 f«rì,    the   nin 

of  w.iMh    '••! -ni  !   h-j   MP   '-elf-   ut' '"io Mu.> , '   of   t.M>    level oping 

countries,    «-¡ig »tooo,    in   tue   'WI pro iucti >u.   Thlr   papar 



-   3 

is to   tn it c «it *»   SO:D.' ,   'nit  not  »ill,   of   tan   pof albi Hi* e« 

In   tu t PM luotn»»*   to»-   Tprrrv. ì ¿ut i o?     ì **   trio    *,» ,-e ; :>p:» 1    - ìun- 

trìet   >v  s   r*,M     o?« i ' î : I tif      ''   i.uMllzin*   V\>     M>   - mr^ef 

in  tr¡o   '¡*(ifi¡'    -or  Ut ion:-   of  s-»#¿ i - i cui t iiv   tn   trie   st-vfl^p- 

ing  cou-, * r i «• • . 

¿t   Toe  „riocUo«!  ccyUitlone  qf the  sechaniz»«tlonj)f 

a^n 'ultartf   ji,   the   i,-veIopin£ countries 

OtJtì    of   t. ?U'    *¡ !     t ' t h e *: ,    *-',C.-!i   rHH    OC-.'Ut'   *:.f»n    «i.''f»#: si n^   *h# 

po •*- .•? 1 b i lìti ^ 5'    -t"   tv   T.-.«?, ,ti!-."i*i on   «fil   if   thf  rrwuif aetur« 

of Hgfi   ait ir-ii    iiohlîit"'   **i i í  i TÍÍ.-.-1 **TS«ä-I: i»   in   tn*!   level aping 

cou!¡ tï'". «•• ,   ¡is *.y   V*  a   thou-çt1 le?;i   'i\-\ 1 ï •-• • l î m  of   System1- 

which  h'iví»   >>et»>     "i^-e-  .fui   nnd   *nìch  Vive   hec-ae   traditional 

in   trie   lev»-. ij>t»d   -ìuntrier.   7h*   '-HT.e  n 1 ^ *'i ke   is«¡i   •      o e 

fre ¡uently    *-"i'n'Bi 11,.- 1   oy   th«  Ku rope-in   «n-ononi - » « ,   ^o^iolo- 

¿iptfi  et. . ,   n«   *ney   a*»«?.!   to confidar  th*-»   „.robleda of   the 

ieveloplrw   i:,)iintrieM   fror,   the   rurspe^ti  viewpoint.   ît   would 

be  uf no a ' e   t^   try   to  ra j ort   *»ot   introduce  ir,   the   agricul- 

ture   of ti.»-     ! • ï" Î ")| in,.; couni ri fs  M.^ri e il tur") :    -.McMn*""-   «nd 

iiopl t»•tíí. t H ,   *ni -h 1SHV  '-.ot   'P   '-«uttHhle   -ir   the   ^p^-ific   ooll 

conditions  or  f*rope,   wot   h would  h>e   too  *axperoMve  for  the 

locyl   fsmer?-,    for which   tr'i.'tors  of   <uf ft v *,-, t   h.p»   «rv  not 

available  or which   are  not   «inrie  «»t.outfh   for  ti.e   >p«rfttion 

ani  "T-iint«!. 'mo**   of   tro*   Iceal   fmì^^rm,   *h-*n   lnv*»;«t î gating 

the  probi«-.n  of   «   ^olt^b»^   UHHjf«rture  if  «^r1 cui tur*l   ma- 

chinée  In   the  Jevel oping countries,   It 1«  thus rieeea.iary 
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to nmk*   it   firs»,  clear,  wnleh  Implemento  tiid ««chines can 

at  all   br   .j •<« 1. 

One     f  the  fi.il If»,    la   which   i.an   ^rl<"i1ture    >f the  <\m~ 

velopt,-'  . ,»ui," ri •n-   iî'*feîfl,   nrr   the   axrof e.:hnl''MI   c on-11 - 

tlon« -,   *••>*•   n^rt'   il f ! .-r^rit   -ç»-=..i#çr.«j-h 1 a)   loüition,   the   fact 

thnt   tu-*    '.-v'  ipi.-i.    - H'ítri-í   ai^  ti.i'.'l/   in   a   tropical 

zone   a.i  that   M
¡Hí,       'PnMl     ::<n< \\ t \ nn^   are   <if feront, 

lian   that   th.»  empiasi«  'a  oti   ti.e   1i  ''Vre**    -¡op«  enti   il f- 

fé rent   agr,,«! ••••nnli il    onlltion.'   th «i   In   »he   i-velaped 

count ri e L;.    FL?      ,:'.>'• i "'"   IF   a r>rf>tii   • .fi»>  ani  tt   e >ü.*«ros 

tne   i-ufcpc'   '.•''   tfit >   paper   in   s>   f«r,   a:-    'erutu  crops 

riviri»  fnv  rn-ir cultivation   i tipi -»ft er. ta,   *hieh «re  spe- 

\ r\ !•>   **->?*   * •>*»    î.iïtii-ipi'i,'    -ounf rtpp.   »;:»ome   -TOIíS,   let   uà 

aeriti on  fro'i   .h**   n>^t   » n-ort. •«> f   TU-H   for   ^sa  i • I •*   rice, 

r-orghuiD or    'otfjn,   -ir**  ¡ft   grow,   i:.   r-'im¡ í»   >p.   H   puffi- 

i tent   .ionie   t »   iea-1   fo   M    ii'veì opm»^¡ t  of   rei i ih it  naehines 

and  ! ntl-'n i.!**,   't   is  true,   that   theae '-ropa  have  heeri 

.•¿"own   in   Toiit.-    >*'     a*    •>ì:*  ¡> •".      tua   )!   th»* !'.L».A. ,   but 

the   f'unir*;   :.      ».  l;''^u: lve  HI, 1   H,»-   <!,e-haiiì / at I OH   HO pro- 

gressive   i whin za» i • m ,   special   iiurvvHt i*:g T&chit et? , 

a^r1 -al turati   aircraft A  rt^.),   that   the   f>t;tetN   -'an  not 

be  readily    , j, p 1 i * » • ì   i-¡   t:,e   'Ohiition-   of   the  <ievel oping 

coai.tite;'.    fhen    -il ' .>  i-sirt n.ohel:-*   oí* »i   -ìevelope-1   '^'ri- 

culture,   Ätth  -net:,,ni?   nf   ì-rop«  ¿ri»*!:.^,   whif-h   >\¡ \ e«r to 

he  ínorf  rea./iily  ap^ 1 i--at>le   for   the   level opin¿*  countries 

and  with   crup?   which   are   typical   for  the,«e  rouiifrits, 



Thi le the cue« * I th the «'apáñese méthode of rice grow- 

ing, uflng wnall pel f-f ropel led --PHf-hlnea. However, neither 

in   this  «-a.« e  can  a  propre sat w  mechntd /.at i on   kie  t«p, lied   on 

a broad"   ¡soV.f,   MS   tit«   d   velojjng  count rie-    are  ¡nottly 

not   ready   fnr   tf,c   «p$ 11 rat 1 -»n ,   '-or *<i luring the  e..-or.ortdc 

and   sort al   aspects,    «f  well   sf   the   s»kl 1 1   of  the   iah--ur„ 

Foi*  a number  ..it'  i>>eci'il   crop*,   ^rown   iti   *.;¡e   *evelo^ \'ig 

count it es   cm  »   i Hr«e   «cale«   such  a«   for  example ground- 

nuts,   i i sal   or   tropi tal   fruit,   ;m  machinée havt   beer,  de- 

velop! up   to no*  ai.d   üpprov*-!  by  praticai   ust,   «o   in 

thlf   case  no  appi i eat i or.   can   ne  con sidere '.    It   \s   th" •* 

e^ldant»   th*it   ï^U'IP   ---f  th**   crops *hi<-h     '**s   ?V;1''M!    for  the 

developing coon trieï   and   *ni   u  are   ruliy   uff»; «-ri t   froœ 

the   cropr  gvc>m>   !:>   the 'levale    d ••    .  • !ie«<,   ^«ke   It  noce* 

eaar^v   In    i^velor     pecis!    -••«!    ^yet^" .•   ''"'   n»«. hanizat ioti 

arid   epecl i*l"   implements;    the   e<pet ¡ nt-nt#-l   teMliv:,   investi- 

gation,   development   an!.   ID   the   final   • t age,   th*-  production 

of  tht-se   implements  will   re ,u1 ce   H  moni 1izstl on  of   the 

own   forces     f   tue  developing  court rie-, 

Äe   shall   reacts   the   nsme  conciari .»p. ft,   if we   twk»-   into 

account.   the  different    oil   condition:, of  the   developing 

tountrief.   In   certain  nspect.8,   these conduct ns   are  the 

more   evident,   as  the   tillage*,   including   the   < loathing, 

towing,   pinti ting and  cultivation,   rej resent   at present 

and  will   represent   in   future,    the  major   share   of  all   field 

operations  in   the  developing  couistrle:-.    It may  thus be 



bt»   intere* ting  tn   rav   vom«-   i><r**   • # 1.1. *» ¡ t. ioti   to   thip proM*n», 

Xh.'     :  'lr*     *   »"K     tu    ' *'•"    ' Î : 1 •.!«(*     If-    t.r     f».    IÌHNI«    tin»   MolO- 

a\-'h     ; i-,-»•   -••s   !ii     r   ,       '!*•«". f-   •«;   s   t.    --•-ite   »'e-iute 

t;-')    ,-  >;, lì t l ->n        ** -r    -•*•»•«•"    .*»•:*!?•-.       •*'   <•      -"-î     •;*!'!       f    t ht 

pVint'-, Di*'rft-M.t \ - , : — ? • ut - àa** * ì;> tir « I lani 

.-oli • -i ..'•;> -t e..' r^K'i1-.' •• *•' •<.•• ;! "••! -tare, of 

t «»*{•*-r   -t ¿i'«-    •_•   Î    »ir      ' :•    ;.    * 1   :   ,    •      '.il.    *''    *"*»»lf>   «vi   to 

j ìoujrf    Ir,   *; «   !•»•• t «   - • f  ; ¡ <«•. • ••  1--. ï -   * ' »    ' ^4 : .    'ini ^t cai 

;  roce    ;»-'      'fe,    ',    A»-",-:,    v-  ' v      ', **''•    »••   '    í !"   i .:    ':oìì    and 

- ; ì i,*:»* i •  ii * 1 .- - ,   i- »í(»¿,. y,   , t    'H    --e  -Mil,   t *ì4t  In  w%r- 

3ì^r   -ì i-;.'» tt?,   *-e   '•lu":  ife'i • .'.   , r •>   e-^e«    ir»-   •*,.••.    <nt,M :-tve 

fh»-  • * 'I   jf  ',eivv   .Li:('M*¡*    : ì-  •v  . •   ^ i r ¡ -- r.   Vole rute 

zor.rr   A;*.'.   -        .»,   -i;    *      •••• ' ! ,;.r:   •• •   '-»,».'      Mi    ••"'•^r'itare, 

* it'      ,-r*        •»•• ¡   • u*fi".* r   •   •' f»*i ; *   HJ -1   A 11 ï >   *«  vi »*   leootnpo- 

*ti-.>-.    •'"   •:.•-  •••:*.••   i      :••-::-        - •. I .   r»  ,.ii:>'   ¡i  '•envier 

r' .i..-1;n;»-' * •- '    ' ; > • •>   <•    ir   '-,":.- ^-   r> -*   - - Î I ,    *      .'tr;-.irt       .ie 

* 'i*-niMl   ':• i.'ìj-'j    "l   ; v-•  •».-    e?,   *o   . 1 l'i**1;   Ir.   *:•<>   aiy.ar. te  aat- 

* er,    * .•   ' ">, i nv-   th*» ,-;:V   í  '••!      * n;< tur»-   •-. f   t»,^     ,,)]   .<tnd   lo 

,*.-*» it. H   ?*,.    .,,*:!.•     -a; •••T¡t«   i-    "--ti.   For  ti, i;-   fund'»."en tal 

-iii?»tí**   In    -.«îerMt zatn't %    the   sevt   ".iUble   lelemente 

Hî~e  tfi»   » r-.li' ;  >• »«I '»otto•   ;lou<v,«,   'irei   In   the   ìwveloped 

KS: t ? 1 ••   . 

H 

Uier tyi*-''   ->f*  iîtij lymentr ^pe  --.eed*» î  for  Aiih.lament.al 

t i I . aff>**   i:,   -irti   '«ist   "P-fit-urH  Hî'e«; ,   Alt:,   H high  average 

vìi    î ---'-J *• *'•»' ¡Ft'   -<    "   *it'i -ut   "-u!n :.<-r   rMn«,   ejually   as   the. 

sreaf   *Hh   n-.; luit    îry   *1-,-.1P,   whî.'h   CMHì©   1Oî-^*»P of 
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»oi »tur« by tvapowtlon and  m. quick d«coapo»ltlon of or- 

ganic matter.   The»«  »oil»  re.julr#  »tlrrttig without  th« 

turnup   of  tri»»   «-l !•*<?,   * -.->  w  omul ut *»  an i -'>t\-\* »\f,   *h#» un- 

XÍTíUT   voi--ture   Ir.     oil    'y.i i   ?*.   rio*    1,.>#t.   i: *-   • at  ¡ral   *itM*r~ 

lng  of   the   I>'í t -    'f  plant.*-..   Tí.»*   root-   .if ***<-••»   «*r>»     - ,«i . , 

Only   cut   off,   without    ploughing   in   the   piarti8.    Tin»   ¡lough» 

»uituhH*   for   thin   pun o.«-.*,   ,1uM    -tir   th*'   1 an i  AÍthout   tim- 

ing  it,   or   tum   it  oc 1 v  partially,   Th»*.»*-«  ¡.lough"  bave  been 

known   iií  AH«  for  »eve ral   thousand  y*-ars  (the   f i r»t   \ ì o ugh «* 

were  used  by  ^umei Iwf  ro-ui-l   l,h\X) '". Z   )   and   to e y  have  he«n 

currently uaed.   They  do not   require  isuch draught   and can 

be   thir    Irawn  nv  an* mal».   They  «re    >f a  simple   design, 

cheap  enough   for   small   farmer»,   easily  nana fact .-r»d  and» 

con se ,uent 1 v   • ul table   for   the  -rami fa- ture   in   ••><u¡nie» 

with   on leveloped   lniontry. 

Trie   ,lougha   for  arid  area;*,   not   tun ho'   the   «oil.   ar« 

of course  not   the   only   simple   lüplere**! t  which   i'•   specific 

for  tillage   In   the  agri --Mí tore   if developing  Countries. 

Special   ho? ton   ¡.loughf with   a oroad  ">ody,   »anting   the   soil, 

are uoed   fir  ex/»-.api e   for   the   tillage  of  rice   field» with 

temporary  dam."   to  hold   the   mcd^ture,   if  léonin*    =** water 

from   the  »watnjy   'airfare  under  the  bottom   fir-    layer of 

soil   in   to  he  prevente i.   The   ¡;^e  of  tne«e   oiough«  i»  com- 

bine-i with   rPiij le   implement *   «shaping   th«*   temporary   d«B». 

In   damp   tropical   region?   with  a  den f-e   vegetation,   to«   »nil, 

rhadowe*   by   trees,   doe?   not   require  a  profound   tillage,   mm 



the  shadow  -revents  the  lo-'S  of   ^v  niturnl   -nocture.   The 

,H ,     1 „ 

• r " • i ; * / 

:U.-;   t ,  • .    Ir,   • .,»J to*    *ii '   V-   •• >' 1   ^ -H   t U le-i 

I--.-   to-    ;'¡   H   -<f,V.*..A    I i     ",    •»>;-   'i    leepor 

,,    • ,, ;      v   » >,»..    •- ,.. f , !'   ' '••»<-•-.     ¡ t    ^e^JllS 

•',.' '«M        il .     ';'*! )*el   *"i él «la 

« i i , * 

1 7    *i 

TO re 

•M, i v   "'*'   if«   * i rv i ,   i r. • t e* 1 

I M ' 

H Mir i r «f H •    HI . :     :. é 

>* T  ' , ,' '.M U   . 

«.,._.   | ,t   t,  _    W;'--'h    OK.I1    *>•»    eo3Í~ 

*   r,.'> "'H,1 r,^3   t * » ** *-   Hi'tf 

M      ; v y ;    *'.•'!-'   i ;    't    1 »« Ke t'   * t th 

it y   r-" .ïi'   v><*e*  rían    f,o»n   1 *rg# 

i4   ù,    -•     -•'*   V.-     »o\ î    v»>'^t fct i on , 

-   .-vv  •.;:    Ht, 1   ;:i-r.    îevif tati on. 

• -r*'   \ ; î)--HI>> ,   t.. .<*.   f'.'"   rpe- 

¡ i! i loi. '   S h   t* -   !•••/-' ^ing 

tr  ./•>• 

;,,J 

„oxc  .iXMnpie*<    * ,oeet*n IUM   ' i 

1 î'1-   <i> r.'tf 'M. i     "'     »    1   c    H 

jj. »• :o* , o-, :irn    •;.-•'! ri'-   i*   :      > • i Ì "    1 npleten ta, 

o-.,. '..     .V-1-: i r>< ' ' '      .    ''.'"'f   -*o '•:'î ' rî >* •    * ; • h- •' ¡ t   I
ü ; y 

;v      '^or'no'    f-<   t    r   1     '*; i»-io!tK   tf--   M;«   ¿tr   i   isa- 

)*•   H^ri-   ¡1* .!"!.   \   t i K*n»4   t r-   -if   , r»*v^n*   «; 1   ü¡   f\ï- 

tii   .  ,     tr*'      "¡t     •••     \ >*l   H«i j   e -   •     TI        oo.î   '4  i;       .: î"   * *"¡e   f^nn- 

ir y,. '  *rh>o.-    *. •    '•   '•!••      í'-ihT»*.-íy   of   mj''híi.   i. 7,Mtion    lr¡    the 

deve     ,«)     -   iï-trit-i-,   1'   \-     >jrpr1;l,.g  '. r *e   IVH'IZ-*,   tvst 

four   ft ***.,!   jf   H^TI ; .   'or-ò   en t^Pì "1 .-e."   tr¡   tV-   A.'rid   Ptill 

•int  oui v   «nil^-.-.itr   f>r   •=i\¡il    tillan   ir   *,<-',l    1f«**i, 

1 T¡I l«*T*3o to-.    In   th«-   lev»? : o\ 1 ^AC « .^ft^-^t-rv  »*¡- !   no   In- 

dustry,     •• " t    ' » 

Tho*   mnxii!uí:   por* 

p^o* le    -'-»    ••,    -r   ilvi'ij;   'iy   Nmlng. 

,i,"   lyri 'u: t.ir-r     roh  !'>!!,   partly 

tfXi rtei   Su   tfíi'hfi,^   for  Ho-Tse  n». «f^HHrv e ommo 111 i es,   l» 
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produced in  a vast  number of tiny agricultural   family en- 

terprises,   each  of  which   contributes by  a  very   small   rhare 

only, in   tie   total   production,   Tii Î >   -on tri boti on   can   brlrv; 

oi.1v   H  VH17   :ow   living  standard  ti.   the   farmers  and  can  not 

prevent   fHT.ine   in  poor years.   The   reat-or»«.   >í   thp«i..  cor. M- 

tiom   «re   io*  yields,   i iuse :   fre ,>J-.ì 11 y  bv   in '-affi ci en t 

rainfalls or occurring  at   inadequate   tines,   or by  lack  of 

seed.«  of good   quality,   lack  of  fertilizers  a»  1  herbicides 

or by lack -1**  knowledge  in   the methods  of growing   the  pi.-«its 

and   in   the choice   as  to  which  crop:-   to   «row.   Som»*  of the 

problems were mentioned oefore  in   this  paper.   They  are 

the   subjects of  the   agricultural   iv-eareh but,   »he endea- 

vour® ?»  if the  research  to  increase   the  proluctlon  hy bet- 

ter  knowledge  ofUo   encounter with  the  limited  output  of 

the   primitive mesne of mechanization,   which   frequently 

mean   j»u't a hoe.   In   some  cases»   a  speedy  Introduction  of 

moderni  machines  and   tractor« was  end-av ance i,   to     vereorne 

the   list, tallone given  bv   the insufficient   out .-.it     f  the 

primitive  implementi5.   In  most  cases,   these  efforts   111 

not  bring  the  expected  success,   apart   from  the   technical 

problème of tractors and machines,   operated   in   con 11 ti one 

for which they *ere not  designed,   ( the«e  problems  can be 

overcome by  the adaptation  of the roach ine»  for  tropical 

condition» UP deaeri ned   later),   there  arise  social  and 

economic problems,   which can not be  easily   solved.   If 
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a productivity of fi* M    ponti oris i s  to bt achí *v<td,   it 

i?»  r„c,},  âry   to   rv * -h   w  ,-f   tbe   ••    1 fcl   conditions  enab- 

ling  ^ o i í : t   aüMzhtion     î    ' rn   ti.rf   w» 1   -H  ::i^-.,   <"dtfer 

owned  r,y   ti>*>   / .! uvU^   ur  t y  .olì#r*!ve  owrmrphij.   «e 

In   c«t>e  of  ,-f;-o>    "H'ivr   !nrr..   Kx-«f*   t: *   M*   r'u-mb,   In- 

dividuai   owi-:'-ní,.      "   ••  =    -..rp   «   '   fi.-Jn.ì«   if-  not  prac- 

-.1 cable,   I^'-IUH«   ti.e  ecü^irl      reu.    n>   /   ul'   force   'h© 

owner  to   -ir*   f.ne   Ta.-toi   u,  '-lt    ^Ub'-.ur*.   ~hlB,   of 

cuurfi,   Tiwrí* :• F'4 tini  the tedita,   capital   mobility and, 

In   /K-^rt.,,   *.   "un* ' ì    ...'i.-' ec  . jni-—'inan   ini   eystam 

and  a certwì:.   üvi,,*;     tand*rd  of  t?.    fbrae-, 

If  •v--e   ìu'ieHat»   tr>   '•   t «   *tt?(   1: e   Introduction   of  • 

modern  ..e  •.•«,,<; M • an   in   --.f   4"Vt » •>> ir.K  ^untrief»  are   of 

euri,   s   --,14.*»      »í.et't   *»r'.!*ef>   p      i«"tïon.   »t.««her   It   1P 

,¡0t     .•*'•«-   !.    tì^.iv   *í.*   *-«!0»i^-   •••••»¡Htit/et ••>     H*   tríf-ent 

,J;.l  HIF«   i:    •>,»•  r.tja^i'í   f-i* -i*«».   *   -• > ií-r*-   T.e.-^.-'.iiatlon 

with   Thi-iorf   le   *'   ^re«"*i>t   «.•''«•¥«(!'    in   I;-¡IIí   araaa 

only,   wt.; •-'.   »ranent   /uM   ü  franti o       '   * .<•   M?al   »grieul- 

•urr   It!    fit    î^v*--Ui|i:v    •• Jl-.ti-îe.".    "'M*»   ex|p:'S«T;   e   1:i Hea- 

ter,   înmever,   t!»Mt   *H?    »i madori tv     f  frinii' .¡f*l   nold- 

in-.'•',    fi«J   : ï': M#»i:     >d    P*" '   Hi1îet1.>n      w     : *'   HU.«< e^Bf'il ly 

solved  ' •.   \\-- * f J.I.U'IüK l.T.pi'üvad  üíMíI.JHI   an4   *« niMl-dr«wn 

im^ lernen t.-    and  mHvMn«r   of  rim;!*    \t --1 v?    %   •   f y   fi  «r« 

¿remn'in    iae    > f  anlual*   'or   lr*:itfM.   M nj : *  TP* "  or ne- 

en fin i z M u M    need  ¡¡-t   "»«» IIîI'î-Nî'NIIIV   j-rîmitdv«   si¡>l,   «-»van 

If   th*y   do   -, ¡ot   differ  'Buch   fron:   td.v   <rlrr,iMv*"   to--l8, 
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they can  be purposeful   ?*^d  I ro*rr*»«mve,   if they   nil fll 

their   fur.<-t1v    ".:.   the    lévelopoje. .   b¿,v\f'u* >r*.   Krem 

the   vi •*;•-'!.*   of   'he    -Htt;  :i    > r   TI,. " H: '(.'.ut4,  .r,   \-,   t.hp    lev*»"! op- 

ing   caun' iic«,    toe   Mirtpl*   ! np î *-r«t,,t «•   M:>-    ,• r,( •     ,ni,t    fro- 

other  a.-'-e-'s.    t*..'l r  'onri'.:':-' ¿re    P « •    ,ot   re   uji^   a  matu- 

re   ina-ri'Tj    H-   .   M    i*     ¡ot 1lf:d"-jl'    fo   flod   r«j;Hr'tl«i 

and  net e:-i-li   - uur-ef     oizplyin»;  *tt\   ' .?   .   M -    .~   i i --.tel 

technology        *      'ili:      -ìfi-'iU^Hi""'!   <(-•». 

If mor*1 t'ì^en 1 --.uè 5en¡ x^c-in«3* ^re lo be in* ru îuce-5, 

some -no re •--'•-.>- Wut Por » il t-d •»>--.owi e >n ilìlo:.* h»ve to 

be  fulfill«!,   ì>om-   *   re  -teflon ei  before «rv.   nil   can  be 

gathered  1-.   -e---1  H\   ,ot I'?: 

1 Yield.« 'v. 1 jricee obtainable #;»r the crop, the growing 

of whirr: 1' t i ;,e r.ech« izeJ, hsve to -,€ sufficiently high, 

t>*>  cover   t'ie     .•>* t "  {'ii-1   for   tn«  Tec.an i zs' ! -v , 

<?.   Ti";*-  -v»<  biner  r!Hv»   ta  ne   i«ii|p;#d H".-1 T!H.'i ifaeturad  for 

i the   eon liti or,f   1:,   Mn'.i^h   they   «ire   • :  '•*>   operate î. 
1 
! 3.   dy   f'¡e  mer^iníí of  .''*T.al '   hollín^',   sufficiently  large 

«rear  of  fields  -ure   to   enable   the  utilization   of the ma- 

chines. 

4.   All   farmer« of the  particular «res  should be  willing 

to  participate   in   the  new   ay?» em  of  farming. 

*»«   The   country   pittali   riave   PUI'ìI   «   ievel   of  industry  and 

ecor oty   to   renier  possible   ansemr ling  of machines   ir»   the 

area  of   their  operation,   if not   their »ar.ufac* ore,   the 

are«  «houli  have  a   sufficient   supply  of  «pMre  part« and 

service. 
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6. The level of technical   educatior   must be sufficient 

to procure   enough  etil ful   labour  for  the operation   and 

maintenance  c-f machines  and  implements. 

7. Financi'd   syf'ein mu.°-t  enable  investments,  credits  and 

covering of the  debts. 

It  i« evident,   that  consecutive  fuliilmtit of these  con- 

ditions  I;    H part,   <;f  tne  total  economic development,   in 

the  course  of which  the country  gradually  discontinues  to 

be  o   developing one,   A trief analyses     i   th*   social   and 

eeonoa»;      -cri ii ti ont-   JV  the    levalo; lug   countries makes  it 

thuF  evi x *nt,   that   for  the  present  time aid  for  the nearest 

future  It  if  prim>i;ily  the  manufacture  of simple  implementa, 

such  MS  apj roved  in   local   practice  and  improved on  hand of 

the  ¿.^technical   research,   which  is  important  for  the   de- 

veloping   «ou- tries.    The  country's own   cimple manufacture 

will,   f ¡r* nermore,   be   one   of the   componente  of the  econo- 

mic   levelopmer t,   contributing to  create  the  above  mentio- 

ned  eruditions  for a modern  Mid  progressive mechanization. 

By no me.-inf   loes  it  -nean,   that  the  developing countries 

should not   re:eive  a«-ci stance   fror,  the  developed  countries 

in   the   tranriUona]   period.   This  arsi stance  can  be,   however, 

only  one   :>f  the   : titnulators  of  the  development,   the   founda- 

tion   of which   should  he   the  development  of  the  country's 

own   f-'ou roe s and capacities   for   th<- mwofacture  of  agricul- 

tural  machines   tnJ   implements,   Tt.  would not  be  reasonable 

to   introduce   a  modern  mechanization   precipitately,   with no 
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attention  to the conditions mentioned.  For a  transient 

period only and  as an  exception  can  the government of 

the  developing  country assi et  by  subsidies  in   this  speedy 

introduction  of modem machines  to achieve an  incitement 

in   the natural   economic  development. 

Apart  from  the  specific  agrotechnical,  economic  and  so- 

cial conditions  of the mechanization,   there exist  other 

factors in   the  developing countries,  which limit  the 

possible  application of machines used in the  developed 

countries.   One  of the  factors,   important especially   f~»<- 

J the design  and manufacture  of more complicated machines, 

I is the effect  of tropical  climate  on  the machinée.   This 

| effect has  to be  also considered when deciding on  the 

possibilities  of utilizing  subsidiary industries in  the 

developing countries  for the  own home production  or for 

; the adaptations of i.nported  machines. 

J The requirement  on  the climate  resiptance  is much more 

j important with  the tractors and agricultural  machines 

I than with  other machines,   for the production  of which 

the local  subsidiary industries can be used.   The  tractors 

and agricultural  machines have been  designed in  developed 

countries  to meet  the requirements and conditions of agri- 

culture  in  the moderate zone.   These conditions,   (so far »8 

we have In mind the quality of labour in agriculture),   are 

frequently very strict and difficult to meet,   while the 

working conditions tend to be relatively easy .   In the 
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developing countries,  however,   the  aitanti m  i«    ;uUe  dif- 

ferent.   The   requirements  on   t-,.»    ¡.IH'.UV   >f  in' -Mar «ir*-  con- 

ti:ien<blv   :o*»-r,   wh'ie   tin-   r»-" ;  <M M t y,   ! >*   r» . i* r.^Mits 

/ -ii ,!•,'••[,'m• e   -»ri 1   repair«  'ir--   -u<^.   ".ore   V.OTI.    "¡e  WOTK- 

1¡1¿  .-.Jü Î! ti ,.,,,.    .;re,   ».-.••ì;V«I-,    I.J.::     '•. re    1i*"M   -lit.   Tramortì 

•a^-i  .i, ;-i.-)lt ¡"M!    •.-•-• -h.«ir.   -ret    iHViluH'»--!   1-sri >>•   t ¡HÍr   11 f « . 

hv    , uun'u-r   of    i;¡ f-.v mr <Mv   •     ir,tu-   ••-,-.. 11 on*,   tfie   effects 

Of which   - "^    'i.  .-'.i-'at   -    t   ..;,:.;    i:,     .;••--.•.:...¡,   hi»    n      -«ir- 

ly   'ir.   i-i   th-*    :..<*; -i f'i-tu:-l-i<   \^o->».a   («'    s.:»-   :  irf.«K.e   finish) 

or before   t4k*\>    «ver h,!   t'«-   JK toíier  i f¡rlíu.   * rim   >->rt 

a/ü!  stori-.y).    TV^   hev  lia'Jin  T,-IV  ^',*  eviJent  '-y   H f ~ 

ferent ne'inr:,    j.1'  .M,; :!"•   ih   i npMire i   !'ir!' »HH!   'ir, i  tec-ini - 

cal  reliai: i ty   lt    v«     •••:,. t    4i(:.re;t,     inilMrl.v   »u«   *i   in- 

create 1   ojrui.i-nj. M   r.    -r     . i:v   :'u-î."     ir. î   > v/re-s^   -if   reti- 

rements   o:.    th-"    .<-.erv  •••   nn 1   --•!•   ^n^nce.   "."he   -M. :   .•vvo'is 

of defedo i  i'i  ¡:i   A-;t.r.   >v.   :*.•:•; r«.l t.¡ •••> '   :v.*.-.*•.   •«- î   iî^he- 

rE--nvs  are   at ::.}f^hi::"'L '    •jrrv'jn,   :•'.!.    .¡ •"  C4Í    !e ' -ri ornt 1 an 

and *tiítr,   î1»- ' • riet, i oí    jf   '.".''   «   1«~te' ! >î -it I .«.H,   t.j  orevríot 

the  i ¡.f.MI raen t   of   t. ht    •..•»•-u. ìO.Mì      V.. •.«-'••••I   tief,   i.    t'ie 

aim of «JC--1 im iti z'itloi.   i -r   u  .; i ••    i/.ithci,   ì *'  the   treat- 

ment   of   the   Ì "..  jrtel   "v-r-1. i :¡e.     i -   -ne-.i.t1. 

The T. >.'-t   fr», pj.—. t  .--»Me   - *"  tn*1    '••> ^rioi-nti on   Aith   the 

material;;   ¡'»h   ii   th<-   •-.t.-.o   ¡..v-.-io   ^aT^lan.    I*   Í :••  of «n 

electrociH'. i'Nil      'it ire   'n  i   ; t   i*    * »*c!ru .- • ! iy   h *çn t fi cant 

with H (->-.;•'-«hi   -.ii   ! ,r>*   if  tr,>-   --[¡vi r Y\-V>>U tal   Hí '¡i'pht-'re 

only,   if  m    el e • tro] vt 1 :"il   Hlti   :-eis  or    the   niirfHce  of 
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the  metals.   The moliture,   winch \P necenssry  to   for-:   this 

film»   Is  cul 4*?-i  critical   HI, "1   it la the   !o*er,   the   -lore   'he 

«t-no.spht-re   1;   ; oliate"   with   ,*o'. ir -òli.i  i^rt 1    je*;   (lunt) 

jad   the   :wFc   ",>><     or fu   •    .,ì'   t.; T.ti t al   1 •     'ori'o led.   Ari   1 **r 

portant   f-i-f the    lew    «¡   fhe   --¡rince,   •*.:.':->.   o '   urr  with 

Changes  of   i>iy   ani  nigh*    temp*, r-itur»   .    rf  th-   ^ern^emt ¡re 

or   ti,'.-   'iir   r-jii^ef   :.;,-    le*   ,otnt,   the      i-t.re  ^o-il i   -on- 

deóse   -ìH    1 .'*    "    Iti-   'oirfH *e,    fhe   * re ¡M»' . w    •-   !   • ne.   Inten- 

sity   o*'   thi"   ph»*" >meuon   HI e   vnrl^hl».    T:    t ;••->• .p. ni      on li- 

ttoria,   ' i  occur?  op   *     ¿-A    ti-m      In   'i   ve-ir  nr. i   tne   Uiily 

dew  H-Tif • •> ni t r-   t>     eveml   i.i 1 ' im-' tre?,   *oi :h   1.    «boo"   ten foli 

nvnp.nre.1   wir.   trie      ' i-rmttc   rwiiltionr   in  -no h-r>ite   zone. 

The   dew   '      .-.»n ì^naed  n it   onìr   f r -• -   t:o-  -«ni   tir-   of  the 

•itmo- ph--re,   but   -,1 • u   fio-,  the   -eletto-   r      >il,   i,.„   *hieh 

ca?é   trie    >-:\ li tv  of   '..ne  'noi' t. .re   e-r,   he   >i  --on- t lembi**    -neo 

Tie or lo:    re  u:t-   i'    tne  origin •• ting   "• *" 

^ütToílv-   proiu.'tK.    !''. -'- i r h .'^ro°Cw, 1 •• i tv   on 1   •••¡•ri!    flhe-- 

riii 'e   i«    'v-  - *   î    f re nient   ou se   of  hie   ktiv   f ";   ,ilntei 

surfte»-;,    l\e   nechini sm   >*"  t. ,e   -Ptmo  ; n   r1.-   '^"oonn  oí 

toe  non-m«-t;.' U-   UM»* r ¡ «1 ?*   tp    >r-t-m 11 ai ì y   •• »re    • >nplex 

ani   le^eni^   in   V"   ts.ii, i   >f  the  loUerli!.   The no re   * nportoint 

factors  comprise,   in   these   OH^ea,   the   intensity  of  :«;n 

raye   teppeciM î v  of  the    ¡1 trovtol e t  rayai   with   pin-tics 

and   th-   effects of  oxygen   oni  ozone  * p-h   nh'u-r.    :"he   re .«»ul t 

of   thin   iorcuMon   i;    trie   i«teorat ton   o**  the m *» <-h «-u 11rol   pro- 

perties  *tto   the  :n»íterÍMl.-    unei.   The  met   fr.-¡uerit   renaît; 

of   the  atmospheric  corrosion  *i th  tractors  and  agricultural 
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machines is a  c¡uick deterioration of the paintings,   de- 

terioration  or loss of functioning with a number of parts 

and  accessories,   such  a?  electrical   accessories,   springs, 

bearings,   etc.   ani   lini tei  dismantling caused  by  the 

corrosion   of  the  connecting  parts. 

A   fre ¡uè   t   cause   vf damage   sith non-metallic  mate- 

rials  i-    y   détériorât.; on    lie   to  biological   factors, 

i0e.   in   c ise  a*"  ta    microbial   corrosion due to  moulds 

and  oact-ria,   in  case   *f   the  nacrobi oloyieai   deterio- 

ration  by   the   effert.-- of  insects  and   n lents.   Materials, 

which  are  -nost   frequentiv   damaged   this way,   comprise 

plastics,   voci,   hide,   textiles   an',   rah >er,   i.e.   mete- 

rials,   /^ .cii   are v»uy oft-'.,  uced  in   a.^ricultaral   im- 

plementa,   notably   .r>   the   level '"ping  countries,   where 

they  are   the  mo^t   euaijv   accessible  materials  use i   in 

the  manufacture  ,<f  the   auxiliary  industries, 

Frox   the   adver.-a,   effects on   the  agricultural   machi- 

née,   ine   last  which we   rajntion,   i.    the wear,   which   is 

a   lirai tin'   f-^tcr  in   r.o derate   zones  as wdl,   but which 

is especias ly   significant  in   tropical   regions.   Tt  is 

mostly of an  abrasive nature   and  it   is very high  in 

tropica!   condition^,   notaM.v   in   arid  areasç   It   is  cau- 

sed by   a high  content of  sand   and  dust  in   the   air and 

by  a simultaneous  influence of other climatic  factors« 
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The wear has notably adverse effects in moving mecht.iisms, 

such as bearings,   piston  rings,   injection pumps,   etc., 

where it  decreases   the life  considerably.   These  circum- 

stances,   too,   should be  kept  in mind,  when deciding on 

the   suitability of local  auxiliary  Iniustries  for tke ma- 

nufacture,   assembling or maintenance of agricultural machi- 

nes. 

The effects of climatic conditions,  as mentioned before, 

are a very important  factor for  the   technology of agricul- 

tural machinery  in   the  developing  countries.   They  are  often 

omitted  in  connection with  the   import,   assembling or  the 

own  manufacture  of machines  and  implements,   though  It  is 

just  them which offer a  chance   for  the  prosperity  of auxi- 

liary industri^-   (paint   shops,   plantr  for the manut'acture 

of spare  parts,   special   store houses etc.),   as described 

in  the next  chnpterr. 

3*   Possibilities  in mobilizing the own  auxiliary  sour- 

ces and capacities cf the developing countries  for the 

manufacture  of agricultural   machines and their mainte- 

nance 

The developing countries can obtain tractors and agri- 

cultural   Tiachlnes  principally by one of the  following me- 

thods: 

(a)   purchase  or  inport of asse-abled and finished machi- 

nes,   notably   tractors  and more  complicated implements and 

machines;   (b)   assembling of machines  from  the  importe*! 

parts  In   the  local   assembly plants;   (c)   the local   industry, 

manufacturing either 3impie manual  or animal-drawn  implements 
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or Tiore  comolex machines.   Eacb  of these ways bringe cer- 

tain  changea  for  toe   loo al   auxiliary  industry or   for 

other capacities   *    tiring,   tra'. :port,   repairs,   etc.). 

The   . r.p<>rt  of <• o TI pi nt e i,   a;^»'iihled   rachr.es  aringa  the 

minimum  eh«tucej   :'or   t.v   locai   i-i-.- in- ti on   in   th*»  developing 

countries,   taaug-    it   -aa    -ri lr'   '.orne   ignari       on   the   auxi- 

liary  ir, iu' trie.1   and  o*be:    o-»paci tie.1 .   'in of  even   the   trans- 

port   ani   f tori-i/,;  present   a   certain  '¡noblem,    if the   impor- 

ted .nach mes  are rot   íuf' i - i enti y  protected,   they  can  .get 

deteriorated  ';   .-••t.'-iK--  before   they  are   • a ken    «ver by   the 

customer),   either by  adverse  conditional   i ^   sea  transport, 

or by  overl.tling   -,    -     ong   .taring  in   the   raritime   ar.. as. 

It   is generally  duty  of  tat.    iyliv^rer  tc   protect   the  'na- 

chineo  till   delivery   ay  efficient  parkin*;;  aji i  ay  the  :neans 

o' snort-tern  jovd'-o l i on.   There  ne an'"   of  protection   in- 

crease   the   coste of  the  oachmea  and  brlry  H.¡ ing  speci- 

fic   require • enta on   the   love- opment   and  desiti    of  the  na- 

chine.   Thus,   for example,   a  decir ion   Aihetner  the  macinine 

ir  to  be  of '.* welded   or bolted   ierign,   bar  considerable 

efrectr  or   tbe   later  oortr   of packing   and   ; <'a   freight   (the 

volume  and not   üK-  weight   being charged).   Thur,   for exam- 

ple,   ¡Varaey-FV.rguron   deliver  their  three-bottom  ploughs 

dismantled   in   p''-kiu(/,s of  laOO  x    bid x  400 mm  UnensionSo 

When   th<-   machines  are   taker«  over,   eve!,   if rot   inmaged  by 

climatic   effe>t     i ¡ring  tranraort  and  rtoring  (and   the 

more,   if  they hive  been   attacked by  corrosion),   it  is 
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advisable,   to  apr 1y  a ne*,   t^r^Hii^.t  r-ilntin«^   for   t roj.-i..*M! 

COridi t ' ¡il, sj   ht    tht'   '"sie   •>"•>.>    "     •   it:H';   in   f'.f   \  ì    il   i ru- 

de   in   .V  \<ì:   o''   re Ini 1 í>rr   jr   -.   gov- - r**. •* n*-*' ¡ t »]        -,"•»•  i ¿ nt ( ••-,•; 

or by  -ni  agent   j ;¡ i; i"-    !   i i'*-i ,    i 

the   ru-ve.s  of   Inf   T¡ .  ';i!ie    >••   * .\*   ! >  >i ;    --JI*-•»••,    ?,•   provi- 

de  the ci:,'.:'il ne   with   M   .^jf fi-le:, ti v  prot»-   '1;.,-f  ¿ «i*  . * ,   ¡r 

the   protettive   COH'.I U;   nf   t    »     i Tiport<-1   'M-, *';••'    1       ..'••     -V5- 

eidereì   sat i. -far tory.    11,1?    .-uri   he   ìon^   '.'/      »-Hì.   <,,<!] i try 

plants,   -ufh  ah   locai   paint- shot i!  Al t-ti     Inf ì  -   f-t-'Mtle«, 

or paint-* nof'•  of the  locai   indu-tr»,  who  h  -nny  • ••   ^-"er 

equipped  «ini core   cc-tly.   Tti*->   tropici]   dt'Mtic  .-  -.liMonn 

bring along  the  : ecesM t-  of  a  very    f ri <• t     omelia, •:•?   K\V 

the   technolOoi <"•   processes,   Tn    'Tì-^-T  '*•   i     1 *; le   p, 1 *»•.* r-, 

the  method  used   Aould  r»e   .praying,   wii 1 -   tri   1-ryer   «ini 

better ejuii. ped   plants,   whi<\j   are  -:io • - 1 y p'<r» :   of   f*<-to- 

ries  or a? --e-nbly  plants,   so^e  inore  r-om¡ lex   «* *-»   r-.n M o*d cal 

nethods em   h«  ,i.;ei,   Mich   ac   desori'»eo   \u   -   -   oext    'h^p- 

ters.   Another utilization   of  local   H.JXí! 1-.r-•        • •»< M.te- 

in   the  import   jf  tue  Tj-xMlne.'-"   i:    *ne  ai-e-''' M'ir:    >f  parts, 

into  which   the  machines were    ii cnantlei  t.;   r« J-ice   t »e   il- 

niensions of  the  p.-.eked machines   for TM:I'-,-ort.    "hii; «sne til- 

ling  can  be  mo'tly  done  oy   the   rtcHÌ   jwi^r  o f*   ih*--   na^hln«, 

i.e.   the   farmer,   or  it  can   he   done by  tri'-   Inf'iti:^   -orpa- 

ny,   using   its  own   snail   as: e-nh 1 Ing  "hops,   Ahich    1» cot   re- 

quire high   initial   corte,   nor   qualifie i  worker?.    It   if 

mostly just  bolting of larger   «section  of  th«->  machine  to- 

gether. 
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Much  -no re  dum ce a   for the   'oc M!   Hutl î i^ry or  subPÍdiary 

industries '.'-in   -    ilori,/  Uv-   ">ut ì hoc, np.  ni    ft.'torier   by 

p-.ujH   i>lr,   >.-.npi:H*"      •''   * v     f-'vt'i      e,    '-rui t r! 6M,   i ri? rodu- 

Cing    the    ,  P-lj'hl    )' . i'    'i.   M   'il*    ;C'C     T.'J^-iV^f      W     tmotorS 

> in ? ri f: .   Alo- • 1 n in   I n- in   the    Se/. : e ' •.„" 

dustry,   i«   i'   -ifit    JI.*-"   •'.-    li-'-!   u:;.—-!)ly,   '-il   'ì   mpply 

of a a r Dir of home   u-it-ri ni.«  H-\ 1  i'ir's,    "'i,nl,   the   - i -nul e 

ones,   »ni -h   . houì      '•*•   «onci Jeu*-- :,   *.. i ] e   only 'ocre   eo•i|lt~ 

cated   design   -u-cli r.\      »:•    1 •,      c, i.    'V*    ^vel .,. In,*,  r^int- 

ries ^!th  M  i'irtJHÜv   :••••->   -j^e J   nn.Mry  •   »-i -íiu tly   -opply 

from  local    -Mr^ec   * Ce   follow in-.'   reiteri-ti?   *itl    'he  v-.e^in- 

niru;   ->f  th*1   M¡.-jf'ie,..iv:   ih)   miíerWls,   cuce  >ic   for  ex'flp- 

le  rollei   -«rbon   steel   it   refine1   :• teel .   -natisi   ehe.'tP,   sec- 

tions!   ..te«],   drawn    "teel,   A i r^ ^ ,   eon- ferreo,, "etole,   wood, 

oils,   Diesel   .ill.   graphitée,    í ; 1 .ev.tr,   etc.;       f. Ì: •)   e«°tings 

of grey  er*   i ron,    "if   • ., '   cteel,   wîiea'ï>.   -H^*   iron   -«id 

non-ferruic  *net    ;,••-•;        » c]   cinple   pert •     >p   the   local   ori- 

gin,   .nee  H-    '')!•   "xarr^le  ,^ crews,   rut^,   pi »ite.   or washers, 

split  pini3,   pins,   pef¿í ,   rivetf,   airi";..;;.,   be<irin<c,   rlr.i;, 

discs,   pi; ton   ria*i.s.   e»    . ,   -   ( d")   sono   marcof ^turing  e ,uip- 

aoer.tF   *<ii i "sa^lnH   loolr',  notably  univerr^]   tvper  of hiotie 

production.   A.«  >»-i   example,   o  -ehe-ne coal i   be mentioned, 

worked  nut   in   :'">'    üV   ..'zeehoel jvoki a,   for   the  i^il ling up 

of H   factory   !'í.J!    L'.e   nhii .f-ii'.'t.-iTt*  -if  t-AO-wbeel   tructors 

<ind   'igri co! tor il    :n  lem'iì»?   in   T-.ii-i.    In   cìmplinn-e  with 

the   .«• rliense,    th-   flwit   we    to   have   nn   «vtnuHl    ^p-i-ity, 

wit!)   '»   two-"bift    ..•!••> Pic-U on,   of  b.o.'>0   two-A h »el   tructorr- 

e.ùOO  rotnrv  ¡¡ce:-.    -. "Ve   \\ :-c  narrows,   ,.'.'.ui  tum-'ihout 

plocghc   on i   !,OH»   cutter  bure.   Vanufac ture   of  spare   parts 
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was to  correspond to 10% of  the total   annual  production. 

In  the   finii   stage,   Czechoslovakia wa^  to  deliver  12,2% 

of part«  from  the   total   volume  of the  pro iuett on   In   total 

cor.ts,   in   the  permanent  coopérât 1 on,   while  •>'1, f*  were   to 

be  supplied   by  local   ro-^rrep.   <Jn   the  other hand,   techno- 

logical   equipment   (machines,   i m piemen tt>,   etc.'1   was   to he 

supplied  o y  tri *   fron  toe   Importa,   while   32% were   to  be 

coverei by  local   ?nurces„   It  is evi lent  from  thi ;-.  example, 

that  local   Industrial   capacities shoal 1  be üIMIC   U.««  of in 

the  supply of materials primarily (comprising  some   simple 

connecting  parte  etc),   while  most of  the aore   co^nie, 

technological  equipments were  to be  i-nported. 

As the scheme  described was compri ping a certain  represen- 

tative   range  of agricultural   machines  (one more   complicated 

source  of power,   two machines -;r1ven   by  this source  and 

two simpler  i^nl ^monts) t   It   can   p-erve  to  demónstrate  tne 

composition  of the Intended  range of implements   in  relation 

to the  composition of requirements on  the different capa- 

cities  of the local  subsidiary Industry.   Of the   total con- 

sumption of 5.315,1  tone of material   for the annual   pro- 

duction,  Czechoslovakia was   to  cover under the  permanent 

cooperation  agreement 225  tone only,   l.e0   4,2%.   If we keep 

apart minor parts,  which were to be purchased by the  facto- 

ry also  from local  sources  (to be mentioned In next chap- 

ters)   and which  correspond   to 10% of the  total   eonsuuptlon 

of the  material,   then  the  remaining 85,8% of the  annual  con- 

sumption,  i.e.  4.560,6 tone  of material would have to be 
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supplied by  local   snurcef!.   The  requt reman te on  ih« «ate- 

ríais   in  n.i   «ver-v«   r»*n*<e    »*   «fri   ustori!   n* ôtinea are 

giver:    ir, Vi«'H;it!i   1  s   M   -iirv^y   ' #»,-•, • i iw ; 

- Vf f •»; . ur<i -H ,    -•••erial s,      ^!t'i:.i        to  oar>-nn   and   re- 

fi;.e í    • » » « ;     ,;••' VI       tnel,    -:!>-t'',    .\-.>¡     "?f<ii,    pip©©, 

1r*«A':     ' * i1 -1 ,    ••• lt'f»S'    Hi, i  -.on- ferr;? .     TM»».? 44,3  $ 

- -,*B;~ti '   ''   ;!! ry     :HC
1     i r^.ni ,    .? f   T.ftlleahle 

OHQï    ' r )it.     -f   ?:H-t      tec',   MI,:;  o or,~ îV r r-io.c   uetslp      Ju,0 % 

- r^iv... ;: "7,9 * 

•  Oth*r «Ttt <=r1 • ! H   ' pr . - ¡ - •      -f  .1«r•:ea ,   weid- 

ln,-'   -..'.'     o 1 lerí o o   ->•'HV-,-^ \ ,   *n»d,    u's,   Lde- 

4 1,   ;/r-op! st^p,   er. .n-'ií-,    ill UH»; •;-,; 

^,8 % 

It   i.    ev . u.ui    fror   •••*•   vt) >v*.      'irvey,    !o^t   '.he   'omufactu- 

re     •'   i. ?    ,.'.,:' •• ;   TM< • u **-••  or*,:        -o;..' i lorö^le  r- , t\ , "--nerita 

Olito   r-..-    t      >; i       -m-ts,   '.ot'i' 1 /   i:;    oe-1 -pro •* ir t r    ! f   -t^el, 

casMngr  ai, ¡   for-^i¡..<«    A T... re   if^t-*ai 1 *• --.1  ft: alyo^s  oí  the   in- 

dividu'.,   ìt'.?T,s   ¡ . ii :'^.HS,   A"    oh     f   toe   ì • :tìì   - ¡t   ¿ lìarv 

Puurce:    OHI-,      ,.•   e--[•••--••: >-J .   y   io,ortHnt   for   T • ^   T'tnuf't -^ir'TB 

of   ^:i •' i; t , .• -s '      --i..-; ir.e-:.    .VI i h .bt11 <• ' 1 or* 1 <'>»ì   • H* ^ri «al p, 

which  H re   vi*-     >f   t • -.•   OHìO   or^up?   o:'   the  rr.ftte^i al s,   the   spt- 

clfleotion   oT   toe   ••«-fi   '-cni-prod icte  io   the   lHocrihf»d   essa 

would   :.fe   ';«    foi 10*3; 

- Rolle.1   -nroon   •!*«!        ,      12,3* 

- Jnrbon   -t^:   -h.ee» s      10,4  * 

- Rol 1 e .1  r» fine ?   <; teel      ,,        R t 9 % 
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-   Pipto of .: irbon   nUel      h,2 h 

- Sheet.«   .if   refilled   Mt-el 

- DrOAH   «'Mphon    :.t.'-f]        ................. 

- Carboi.   U<y.-\    ; teel ,   ^¡i^!   of  refined  .'reni, 

reí'i'i»-!   druwn   'teel,    .H"» 1   *1re;.-   HI,.'  ,.OU~ 

ferru'j."  tie ta is  

3,3 1 

1,2 i 

1 ,3 ft 

44 , )  * 

It   i.-   evident   fruit   ti.e   above  pro-fnrnti     ol cui -it i on t-  of 

the    -on; \.r p M on  of rnaU-rials  fro     the  locul   ; our>-e?-   for 

a     ertHl*i   i.-mufocture  of   M   rej re .'-en t Mti ve   rur^e  of   i**rt- 

cultur-i.   in( ler-er.t • ,   t:¡/it   local   Fuhj-idi ar.y   mluf-trier   in 

the    ievelopu,-  count rv   (ir,   tili?  ca?e   India),   c^n  rar'ioi- 

put#»  -Atti!   lei i ver* er   tn   the   following pejuenoe:   CAS' In^- 

of  grey   e., t.   iron   (in   the   r^e  def-.-rl'eJ  2o,l * o**  the   to- 

tal   o on *umpt lor   of material),   TIM  »11 urlici]    rol'ed  mate- 

rial   o/ eai'bon     ttel   11/   C i ) ,   ?heei •   of  cur! oi,   steel 

(10,4  '-: '   am-   rolled  -raterial   of  re fi ne 1   -tee]   (-,•_* +.¡.. 

As  evident   f~o-   the  abovn   analyses  Into   the   toheme   for 

the   Tamil •--•• t .ire     :    -¿.rt • ul turai   machiner,   it   Is  -noftly 

the  (¿rev   ¡r un Ines   und  rap IM ! iur^i -oi   ir.au. try with 

steel   rolling  ni 115-,   e; p»»cial 1 v     f  ...¡hör)   - teel,   which  will 

be  nee led.     one 1 usi on?   o€ an   anal -.'.«ea  int.)   8  certain   scheme 

cari   be,   of  .-uirse,   -sad«   generally  vaMd   in   a  very   li Tilted 

range  only   (though,   **5   e-npha.- i se 1   before,   th*1   project   se- 

lected,   coveru   «  representative  range  In   the   scope  of agri- 

cultural machines).   A  distortion may occur  due to  the  fact, 
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that only weight quantity of the material   is taken   for 

calculation   and  not  the consumption   of labour,   price  or 

other  circumstances.   In n.-.   cane,   1 owever,   can   the  conclu- 

sion  be   taken   f >r   ]uite erroneous,   that  the   foundries  of 

grey cast   iron  and   the   steel   rolling  mills  are  very   im- 

portant   sub: i di a-*y  industries   for  agricultural   machinery, 

similarly   as   In   the  developed  countries.   These   plants  can 

be of  a   technology   so  far  simple,   thyt   they  could  be 

built up  in   developing countries,   (so  far  as  they do   not 

yet exist).   Furthermore,   the  foundries of grey  cast   iron, 

the steel   plants  und  trie  steel   rolling mills are plants of 

general   importance,   emslly  beneficial  as   subsidiary  in- 

dustries   for  other branches  of machinery. 

On  hand   of  similar  projects  of   the  manufacture  of  agri- 

cultural  'bcnlnes and  power units  ar   the   scheme  described, 

it is  posslDle   to  state roughly   the   scope  of the  capaci- 

ties  repaired by   this  manufacture   from the  local   subsidia- 

ry  industry.   The  project  as  described   In   the  above,   would 

lay the   following retirements   on   the  ar.uual   supply  of the 

main  materials   from  tne  subsidiary  industries: 

- casting'-;   of grey cast   iron    1.395,3   tons 

- rolled  carbon   steel             633,4  tons 

- sheets of carbon  steel               622,5  tons 

- forcings        41B,0  tons,   etc. 

The   above   data   jf  the estimated  consumption  of material 

make   it pc-psible   to  plan  the capacities when building up 
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subsidiary  industrien,  or,   on the contrary,  to plan  the 

manufacture of agricultural machines where  these  subsidi- 

ary industries of corresponding  capacities  exist.   Compro- 

hendably,   other  important  factors have  to  be considered 

simultaneously,   such   as travel   di «tances,   cost-   of trans- 

port  (comprising the  possibilities of utilizing the exi- 

sting waterways,   railways  and road network),  possibilities 

of utilizing the  capacity of subsidiary  industries for 

other branches of industry,   etc. 

Similar conclusions can  be reached with  the project 

chosen as example,   when analysing the  requirement of fi- 

nished parts with  local  sources«   This  concerns mainly the 

connecting parts,   i.e.   the  screws, nuts,   washers,  pegs, 

split pins,   rivets,   etc.,   as well  as  antifriction bearings, 

rims and discs,   piston rings,   shaft  sealings,  etc.  The 

more complex is  the machine,   the more  of these parts are 

needed  for  the manufacture,   as evident  from the estimated 

annual  consumption with the individual machines of the 

projects described: 

Machine Annual        Finished  parts      Finished parts 
produc-      of local   sour-      of local  sour- 
tion, ces in tons ces per 1.000 
Pieces of machines in 

tons 

Two-wheel  tractor 5.000 

Clutter bar 1.000 

Rotary hoe 5.000 

Disc harrows 3.000 

Turn-about plough 2.500 

453,0 t 80,6 t 

18,9 t 18,9 t 

51,0 t 10,2 t 

7,8 t 1,6 t 

3,5 t 1,4 t 
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It  is  evident,   that   the  retirements of a  plant manu- 

facturing agriculture   ma--.dries on   the   ancillary  industry 

supplying  Pimple   fldsh^.   pavía  (s-'cew  milis   etc.),   will 

be   smaller,   if  the  -iruiu future! maehii,   s are   of  a    imper 

design   and  if  the   production   i •»  of a   smaller  scale,.   On 

hand  of economic   calculât Ions, these   d rcurastaiicee  (inclu- 

ding  a   ¡umber of others,   such  %s  t!ie   tran-port  etc.) 

have  to  be considered and decided,   whether  the   factory 

is  to have its own  plants   for this ancillary manufactu- 

re,   whether  the  parts  should  be  -applied  by   the  existing 

ancillary industry,  or whether  this manufacture  is  to be 

built  up and  for which  other branche-  of Industry will 

it   serve.   The  link of  theoe   ancillary  plants with  the 

manufacture  of agricultural   machines  la not   so   tight, 

because   the weight  quantities  considered  are  ^>>n si der ab- 

ly   smaller  rind  the  proximity  of ancillary industrial 

plants  is not of such  a necessity,   due  to  smaller costs 

of transport. 

This example of a project  for establishing a manufactu- 

re  of a  small  two-wheel  tractor,   of two potoOi   driven 

implements and of two   simple  implementa has  been used 

to  demonstrate   the  possibilities  of utilizing  local 

ancillary industrial   sources in  •* developing country 

for  the   supply  of  the  principal materials  and  of sim- 

ple  parts.   Though  we   think   that   this example   is   in  cer- 

tain   aspects  a  typical   one,   enabling  to  reach  conclusions 
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as mention' i before,   it car»  •>*  considered of a general 

validity  only  PO   far,   a?  it  -orapllea  wit's   the   ion1   econo- 

mic  conditions.    lite   a'tual   COI-HM-TIP  may  ce nil re     that   the 

share  ,.«f  the  home   aneli .ary   industry   ne   smaller  ani   that 

a   chare   of  ri-n;l*r  parts   ' ^ucc   a;;   for  example  hearings, 

seal in/.;   Ma/d,   etc.)   or a  part  of  te  material   ' ••••uch  a e 

for example   rolled  refine i   steel,   cheats,   etc ^   be  impor- 

ted  from  ncroad  or vi Uì v?rsa,   that   alr-o   some more  com- 

plex parts of  the  design   (such  as couplings,   air clea- 

ners etc.)   be  manufactured   In   local   plants,   so   far  as 

they are  available.   Step by  step,   a-   the   induotry  in   the 

level oping  c •....., tries will   -level-;,   trie manufacture will 

be more  sal f-depen lent and  it will   ne governed h y tv-e 

economic  lawa valid in  th-    economy of developed  countries. 

Up  to now,   we   have   discussed   the   po^slb«': 1 ties  of an 

ancillary   i t i-jstry of tue  developing  '-ountrira  in  the 

production  of machines and  inplemente of  rnch a   iesign, 

as used  in   ieveloped countries and which #11 ¡   he used 

increasingly   in   tropical   regions by  the  time.   On  the 

Other han1.    traditional   nar.jal   labour  and  operation 

of anima-    wawn   implements 1" an  Important means of me- 

chanization   at   present  and will   remain  so  to a certain 

extent  in   future,   as pointed out  In   the  introduction  of 

the  paper,   in   connection  with   the   specific,   notably  so- 

cial  conditions  of mechan i zat ion   in   developing  countries. 

In  some  cvjntriea,   such  as   in   Tniia   and  Pakistan,   anlmftl- 

drawn   implements  have  been  used   for  centuries,   though 

the implementa  are of a primitive dealgn.   In  Lidia,   the 
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main  source of power in  agri culture,  has still  remained 

a pair of oxen,   drawing a woodem  plough, whicn nas been 

the  principal   inclement   for  .-.i ; tivatton.   Che  of the pre- 

sent  problems  of  the  me-nani zoti J.I   of  agriculture   In   the 

developing countries  i y-  tb*>   research  -rid de/eLopment  of 

suitable   lind -Tiont:--  for   srr.all   farine:-;».   Th' ;    cecini   pro- 

blem has '.ec-ri   paid  iiuch   too  little  attention  in   the  de- 

ve! ope 1   countries,   and most   of the  macMnes   and  imple- 

ments  i;npuvt«d  in   tropical  countries, nave been  too expensi- 

ve   for  the  small   farmers,   who  are   t;/tdo«il   fo-  the  agri- 

cultural   population.   In   the  endeavours of   Hiking use   of 

th«*  ancillary  local  ir.dustry,   there  should  be  taken  in- 

to  account, on  a large  scili,   the manufacture  of the pre- 

sent  tracrÜonftl  manual   and  animal-drawn  implements,   which 

are being level ope 1   from the  original   traditional designs 

for the needs of  small   farmers. 

What  tools  and  impietrita can  be  considered as tradi- 

tional  ones  in  the developing countries? The principal 

traditional   implement has been,   for centuries,   a  plough; 

in Asia  and  in Middle East,   the  traditional  plough was 

called Ard,   constating of a wedge-shaped part of wood, 

connected to  a long wooden beam.   These  ploughs are manu- 

factured by  the   local   village  joiners,   or by the  farmers 

themselves,,   The   first   improvement of  this plough has been 

the  addition  of an  iron nose,  or a sort of a share,   enab- 

ling better piercing into  the soil and less wear.  From 
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our viewpoint,   the action  of the implement is more 

Oi  s single-eh&Fc  cullivalur   than of a plough.   Ne- 

vertheless,   it has been  suitable   for  the   fundamental 

tillage  without   turning of  the   soil.   The  disadvantage 

is a  small  output,  while  the advantage  is a more  less 

general   use,   because  it  can   serve  not   only  for  the 

ploughing,   but also for  the  inter-row   cultivation or 

for the   sowing,   if a pipe  and a hopper are  attached 

to  the  rear part  of the  implement,   the  seeds being 

poured  into   the  pipe  in  operation,.   The  further deve- 

lopment of these  ploughs was directed to replace   •' 

nose-share by a  simple  plough body,   turning the   soil. 

Thus a  type  of light animal-drawn  ploughs with a uni- 

versal   steel  body   ind with  a  share of high-carbon 

steel was developed;   the  share  is we- p~resistant and 

it  can  be  sharpened jy  any  vii-L^ge blacksmith.   These 

improved ploughs  lost,   however, their universal utili- 

zability  and,   consequently,   new  types of ploughs were 

developed   (such   as   for   examnl P   thp   MP«lHst«nH   plough 

by  the  Punjub Agricultural  College),   which  can  be pro- 

vided with different bodies  and which  can  also be used 

as a cultivator or as  a drill,  with an attached hop- 

per and pipe.   Apart from the universal  implements  for 

tillage,   cultivation  and  sowing,   other traditional 

implements in  the developing countries comprise,   for 

example,   peg-tooth harrow,   seed harrow,   spike-tooth 

harrow,   rotary harrow with wooden or steel   tines,  va- 
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ri ou s simple  drills,   threshing machines,   and  the like0 

It   ic  not   in   fcope  or   tv. i G   paper  to  deal  in   detail with 

the   varí.vi;    typ?*   .M"  tradii'-nal   ajr i cul tirai   implements 

in   the   itivelopiiig  countries.   Psora  our viewpoint,   it   is 

interestín.    io note,   whn*   'u-p   the   requirements of  the 

manufac   une   >t   »hese   ì-   leiu;.is on   the   1 jcul   material 

sources   «rid on   the   rn«ï ... ''a cturine plants.   Contrary   to 

the   pravi oui!   case,   in whicu  complex   de.-i .?. units   for 

the   manura^'.ure  of  more   ingenious rancunes  a.-e  imported 

from  tw-   deveÌope 1   countries,   while  the   loci!   sources 

supply  ;•.  .e   - -mple   : arts  -ni  materials,    in   the imnufac- 

ture  or   tradrtlmal   implementa,   tí-  whole  harden   is.  on 

the   loo-*'   sources   at. i ¡Iwt«.   It   is   thus  inter*..-ting 

to   note  w'-.-.t   ki'i".   -if  na terisl a prevail   Aitn   the msnu- 

fac'.sw   of   traditional   ¡ -.plient s   and   what  capacities 

are  needs ;   *      ,   '  *-e*s   the -rs.'.erial s and   to manufacture 

the   <up.i : T.-nts.   Wit's   Fl'.r.pl--.    traditional   implementa,   it 

ij   orinelpa    1 «  the   fcllowin«;    ..n-erials  wsieh   are used: 

- wood (hnndlea ->f manual i -.piemen f s, beans of the ani- 

mal-drawn | lough?, tow-hars, h,ini1les of ploughs, tra- 

vel  wheels   • t•% ) ; 

- steel   (.working  parU   of the   implements  such  H<=   tips, 

share?,   plough  bodies,   tines of harrow?,   scythes,   fra- 

mes of  the   implements   ,   travel   wheels  ¡>r rima,   connec- 

ting   pasts,   et '-. ) ; 

- galvani ZF--1.   -.he. et s  (hoppers   and  seed   tubes  of the  drills, 

vari ouf  fih i el Ja,   etc.); 
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- hide (reins  ani harnesses,   strips ani belts»   etc.). 

TlTiber  ani  wool.    ;M '   i'   an  old  raw matt-rial   (
«¡U  its 

supply   from  orme   'ouroes  pre^nts  in  m:>rt   ievelopLug 

count ri e .s .»o  ¡.rodeos.   Tht-     el •   • L-m oí"   ih*.-  bert   • ,{* ,^\v 

Aoods  f>r   i:,T   r^'it   *'•;•»':)  und   < art     a^  agri '.i I turd   im- 

plements   depende,    jf  course,   on   t   **  A >odo   wr i iti.e, 

The  best   rústanle   -ini  universal   kind?  of wood  co" prise, 

for  example   ;iick>ry  (Hi corla   alba)   ani  common   ash  ( Fra- 

xinus excel ri or L. )   for   their  toughness,   elastici'y  j.nd 

relatively  small   weight.   The   >est   sui + able  wool   Tor d<=>- 

sign  is generally  obtainel   from young  trees,   growing on 

poor  soil?.   ..orking of wood   is   simple  and  a:--   a  rule,   does 

not   require   -pecUl   .'iricr.] ry   ; o lustri e.«:.   "Ad t1    tne   tradi- 

tional   manufacture,   the  village  er iftarnen   or  tne   farmers 

themselves  are  aole   to  manufacture   the necessary wooden 

parts.   On  a lar^e   peale,   the  manufacture would  require 

plants,   e\juippt 1   to  bend  wood   in   .'-te.'  ,   n)li;o-  woid   .vLt.n 

emery ¡.   per,   or to   finish  the  surface by  flaming or wax- 

ing.   The  profitability  of these  plants can   be,   however, 

hardly  estimated.   To  concentrate   simple  craftstn;m   jobs 

ir.to larger  plants would  '<e,   justifiable  only  in  case 

if it would  ;*'iu e   -i cheaper production.   This i .•• ,   however, 

not  proli ml    ,   so   far as   the   ' ab vir of a village   crafts- 

man  or of the   farmer is  cheap,   BP  it h«-   been   the  case 

up  to now.   Furthermore,   it   ir difficult   to meehaniz* 

the  technology of working the wood  for  simile parts of 
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the  traditional  implements.   Thus it  seems,   that wood 

from  a  not   4c»o  distant  place  will   remain   the material 

for  the manufacture  of certain  simple parts  of the 

implementa   «írd   that   the  manufacture  will   rest  with 

the vllla^p   joiners  or fnnriere.   The   introitarti or of im- 

proved   deMgr;-  of  Himple   i nplemer.ta»   developed by 

means  of  rereareh  mnthods,   would   require   o   ryf-tem of 

Information   service»   provi ìin^ in. -truct i OMO   for the 

¡uanufac t'ir*j  of part--  etc.,   governed by national agri- 

cultural   organizations,   extension  service  etationa 

ai.d  other  orr:mA?Ht 1 on; . 

The  mara facture  cf  steel  parte of traditional im- 

plements  provi d;f   mur h more  chan-e   for  the mobilizs- 

i. Mee1 -?&• he >b twined 

re , in .-o:.- e e ti on 

rort   complex raachi- 

tior.   ••)*•   '1:1,• l.. ' ;!.•" 

f ro •    I'r: -l     oir.'e.s,   ment i or.e ;   re f" 

*itn   tur   -Darri:''!;: t .re   if  > ¿rtr   fa 

ne«.    Ilii.    c hi --Hit   T.-   t'y   *ark an   rtt-el   of current 

pjalit."   f^r   tìi'    - m.. facture  of  frames,   wheels  arid  si- 

milar  i  ut:,   'm'   nigh-oarhun   f teel   for   the  •;;.ano factu- 

re  of  working  t .> ? 1 --,   i.e.   i oui te i   rbareí ,   robres  to 

turn   the   : )il,   ••te.   o e -d-p: oduets  ar-    nainly  nn^le 

irons,   a   ..•>.   .teel,   ; tee!   rhe-jts of different  width 

and  ;i. at eri al   for     OI\;ì;I^F.   '/ort   of  the   : teel   plants, 

-o   for   a;    exia:t hif-,  in   t:,p   lévelo; irr    countries,   are 

able   to   ruppi;/  there  'i:aferiai .> .   AJí   inj orient m'ite- 

rici   ir  ,;¿»1 v ir, 1 ao i   died,   ored  for  example   for  the 

manufacture   of  ret-i   tu.a-rr  an 3  hopper?   for the  sowing 

'.vit,!   airóle.   implements«, 
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The manufacture proper of ..teel parts for simple  tradi- 

tional   farm  implements,   both  of  the manual   and ani-nal- 

drawn  type,   I:, not complicated  ^rora the  technological 

viewpoint.   The parte to  be  manufactured   ire mostly   if a 

smaller size.   The  technological  operations involved  are 

cutting and  shearing»   bending,   forging,   pressing,  welling 

and heat treatment,   i.e.  rnoatl.y ron-cutting working,   which 

does not  require high  initial   coPts  for special machines. 

The main problem of concentrating the manufacture   >f pu'ta 

into  Urge.- piar., 3 is  a  standardization  of the parts,   enab- 

ling manufacture of larger quantities and thus increase 

of the labour productivity «id decrease of manufacturing 

coats.   It becomes evident,   in  this connection too, what 

an importane» »ay have the  research and development of 

universal,   simple cultivation  Implement* of étendard ty- 

pe,  with interchangeable working toole ar.d which can  serve 

ae an animal-drawn plough,   cultivator,   In ter-row hoe and 

a drill.  Such an implement was developed for Instance at 

the Punjub Agricultural College in Pakistan ae a eo called 

Pakistan plough in  two models.  An example of a more pro- 

gressed  development is a universal cultivator, which was 

developed by  the Agricultural Development Society at Alla- 

habad in  India as a "Wah-Wah\  or a "Lucknow Cultivator", 

developed by the Agricultural College and Government work- 

shops at lucknow.  So far ae known,  this implement has been 

manufactured commercially by a manufacturer of agricultu- 

ral machines in India. 
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The concentration of the manufactura le important with 

steel  parts   T   the   stmpl«?et   fan»   Impirnen*:t  n,-. well.  Th» 

design of  'he  la^latnent  > SN,   foi- * .] s re » fior ,   to '»e atan- 

dardlït5-"*  In   ü...:JO   larger   titear, :   te  m^kt   1t  fe Peli1 *>   for the 

farmer*   to buy   the  iurte  fix m   the  deal err arti   *o mount 

them on   the  wodtf)   i or i •• • ntîn'.i--   uf bon^ m-nufaetu, e.   Th« 

dealers *.-nd  thy  ei ':.*.,;--lor   d-^^lc-   .^u]/  h-w.    t ;.  provide   il) 

an   instruction   '"or  th-?  m J.afaetur--   proper  of   f,impl'   wooden 

parts of  i;t mi d ardi z«-C   i-rp.> emante and (2^   information or 

the bale of cheap steel  workir,¿; tool.î,   connecting parts, 

etc.  Tne r.ai.e  and  »Iver*lzii>¿ of tni •* kino    .f merchandise 

could he arranged *-itnt-r  ov  the national   iresti Izati on re- 

sponsi bie  for  the  agriculture,   or by a manufacturer uf 

steel  parte,   interested   In  the.r pale.  Part  of wie adver- 

tising of the  stsnuardi ieô  Implement* should  b- information 

on   the properties o     '-t<*el  parts,  notebly of  th.,  working 

parte,  as it ha*  to be  taken  into account,   that the far- 

mere or tillage  blacksmiths will   themselves  sharpen them, 

forge tne«,   temper ur ttimeal   them after they have beeo 

worn out. Without  thi * knowledge could an unskillful worker 

damage the  implement w:ien  regenerating It. 

In the manufacture  of simple  traditional  agricultural 

implements it is possible  to utilize in th« developing 

countries nearly  solely  the  own sources of raw materials 

and ancillary industries,   as  evident from the  above. 
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Ih« ••raifaetura of «OP« coapltx i«pl«ot«nt« of d««ign« 

corresponding to  thoa« In the d«v«lop«d W««t«m countri«« , 

In connection  with   the poserai litiea  It bring?, for  tht 

local ancillary  industry,  «as «n*ly*«d In th« e«»« prt- 

c«ding.  Th«  last case  to be dlacueaad,   l8 a coaplet« end 

finished manufacture of tractor« and  eoapl« ««chinea :.n 

th« developing eo«ttriee by w*i  m9mnSm  ¡^ch a atmgé of 

•anufacture can b« rackoned up in  future,  but a pr*-requi- 

site is a full  development of the economic structura and 

of th« level  of teohnology.   Th« auxiliary,  subsidiary or 

«ciliary Industry get« th«n changing In its nature and 

b«coa«« nor« a cooperation of th« prlaary,  secondary and 

t«rtlary »«ctions of industry,  aa it is current in  th« 

d«v«lop«d countries. 

Th« study on th« posaibl« utili.ation of the local an- 

cillary industry for the ¡manufacture of agricultural Ba- 

chine e in the developing count rise would not be coapl«- 

t« without th« aalntenanee of the l«pl«œents and »achi- 

n«t, which bring« about certain denands on th? ancilla- 

ry industries.  Aa aentioned at the beginning,  th« «paci- 

fic climatic conditions bring forth heavy demands on th« 

••intanane« of agricultural machin««  in th« d«v«loping 

countri«s.  Pr«v«ntlon Is an efficient way in the protec- 

tion of th« Bachine«,   but it r«quir«e car«fuln«aa and 

skill on the part of the famera,  which i a not quit« cur- 

rent in aany developed countries»   Th« leaat car« is ra- 

quirad by th«  «tapi« traditional iœple«ente;  the aor« 

coaplic«t«d d«aigo of the aachin«« or i«pl««enta,  the 

•or« iiiportant la th« pr«v«ntion and the a«lnt«nanc« 
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for its operation and life. Consequently,  the introduc- 

tion of tractors and mor« complicated machinée in th* 

agriculture of the developing countries would not be 

possible without a good organization  of the education 

of users and operator« and without an efficient  adviso- 

ry service.   Interest«^ in the education and ia the Ad- 

visory e#rvice would be the manufacturera of the «achi- 

nes (be it foreign or local companies)  and the national 

agricultural organisations.  The organisation of educa- 

tion requins a technical  service,  If it i» to be ef«c- 

tive.  Thus,   the education in the agricultural mechani- 

zation,   comprises a broad field of requirements.   It rw- 

qulras a cooperation of engineers,   instructors,   research 

workers and manufacturers.  Furthermore, workers who are 

able to demonstrate modern applications of the agricul- 

tural machines and technologies to the farmers,   are also 

very important.  Such an education of fhe workers ie,   of 

course,   a relatively slow process,  as it comprises a lar- 

ge number of persons who are to be instructed and infor- 

med.  The experience in many countries indicates,   that 

the most efficient method of educating a large number 

of workers in  technical service and in the agricultural 

practica,  i e to educate leading instructors, who ara able 

to carry on  the education in the farming practice,  where- 

ever it turns out to be necessary.  The education of the 

workers has no direct requirements on the ancillary in- 

dustry,  but  it is so far important,  that it should b« 

mertionftd her«, however briefly. Without a skilled op«- 



- 37 - 

ration and maintenance of agricultural machines and im- 

plements great valuta, produced by the industry, can ba 

destroyed. 

Service,  with a supply of spare parts, bringe forth  di- 

rect requirements on  the anelllary ind-ietry. With all  the 

auxiliary material sources and plants,   serving for the  pro- 

duction of agricultural   na~hlnea ani  implements»   it will 

be necessary,   to reserve  a certain capacity  for the pro- 

duction of spare parts.   About 10 % of the  total production 

capacity  *e-nda to be  reserved for the  purpose, g«re       lv 

speaking.   The consumption   is not,   of  couru* .   \\\»   M--.,   with 

all  the  spare parts and It Hrectly proportlor.il to  the 

life of the p-H-18.   tonsequently,   it   La necessary to dater- 

aine  an increase  in  the production of the different parts 

in per cents,   to co^er W,  a^mls on  the spare parts* 

Of the  total manufacturing program a group of parts is 

usuali * selected,  with which the maxitmmwear ìB expected 

(working parts,   shares,  moving parts of the driving mecha- 

nisms,  etc.)  and in which  a higher increase of the spare 

parts production is envisaged.  Sometimes these spare parts 

are delivered with the machine and ara included in tha 

price of the machine. 

This arrangement facilitates the service,  which would 

have to  supply the spare parts for the machines within  a 

relatively  short time anyway.  In  the  range of semi-products 

it will  be mainly steel parts manufactured from sheet« 
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and plates (shares etc.),   forgings (tines of th*- harrows) 

etc.,   that will  have to be  reckoned with.   I/sss of tne  spa- 

re  parts will   -.: ;ncem  castings of grey cest   < ron ,   except 

special parts of some machines of a more complicated de- 

sign,   each as  for example  cut tei* bars.   The  broadest range 

of  spare parts occurs with  complicated machines,   such  as 

e.g.   with  tractors.   Equally  as in  "aae of the manufacture 

of the machines  and i npl ementa,   It is also  in case of the 

manufacture and   supply of spare  parte,   th^t   the  standardi- 

zation plays an  important  role,   if possibly coup] e J with 

a  small assortment  of the machinée used.   'rhe  less models 

of machines and  implements  ara ..sed in the   fanning ¡«recti- 

CO,     U»c    ^iioaj/ui     xo    une   mniiUi w- i,ui S    UJ     8p.no    y:n \.&   Sna    W1B 

simpler their distribution.   Furthermore,  the  apare parti 

are  •hen cheaper  ari better available  for  the   farmers, 

which ie very  ia^   rtant  in  the  developing countries,  where 

tb ^  pur basing power of the   farming population  i e relati- 

vely low. 

Contrary to  the   technical   education of the  workers in 

agriculture,   in wních national   organizations are primari- 

ly interested,   th*   service  and  supply of spare  tarts is 

more less solely  in hands of the manufacturera ^f machi- 

née and  implement*».   M; e   specific  conditions of   service in 

the  developing  countries  are notably long  transport dis- 

tances and a  thin network of triisport and haulage facili- 

ties, with a relatively low qualification and »kill of th« 
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farming population.  The organisation of tha aarvlca net- 

work will have  to ba adapted   to  local  conditions,   though 

it seems,   that  transportable   s   ill workshops with a ato- 

ra of the more  important parta,   i.e.   service vehicles, 

will be  a generally applicable  system.   It enables  the 

service  in   comparatively vast  area«,  with customers,  who 

are unable  to  deliver their machines at long distances 

for repair or maint en» cef  The  profitability of such ser- 

Tice vehicles depends on  the  prices of the manufactures, 

on the purchasing power of the machine owners and on ma- 

ny other circumstances.   It can  be combined with an adviso- 

ry or Instruction  service and with training of operatorio 

Principally,   it can be applied with success mora easily 

with modern  and more ingenious,   i0e. more expensive ma- 

chines,   in areas with a comparatively higher level of 

agricultural  production and mechanization.  With  simple, 

traditional  animal-drawn implements,  an expensive serica 

would not pay and these implements do not require any 

service proper»  The repairs can be made by the farmers 

themselves or by the village  craftsman and the necessary 

spare parts (shares,  connecting parts,  etc.)  can be sup- 

plied through the usual commercial channels. 

§Maarr 

The utilization of the ancillary material sources and 

of the local industry for the manufacture of agricultural 

machines and Implements in tha developing countries is 

closely linked with the specific conditions of the agri- 
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cultural mechanisation in tropical regions.   These con- 

ditions differ from those  In the developed countries no- 

tably by adverse climatic conations,  by the general econo 

mie level  and by the  sodai  structure. 

The climatic conditions bring forth higher demands on 

the machines (higher effects of the corrosion)   and,  apart 

from that,   make necessary the use of machines and imple- 

ments quite  different  from those currently used in  the 

developed  countries.   Consequently,   the  supply of machi- 

nes and implements for the developing countries must be 

re-valuated from a new angle. Up to now,  the main atten- 

tion has been paid  to a direct industrial help of the de- 

veloped countries,   i.e.  the import of finished machines. 

These machines may not be always suitable for the  clima- 

tic conditions of trie developing countries.   Furthermore, 

they have been  always too expensive  for a developing eco- 

nomy,  with a low purchasing power and unskilled labour. 

The  imfortei machines *re thus utilized in certain areas 

only and  their life is much shorter than would be in nor- 

mal  conditions,   A new approach to the  problem of avr.lla- 

bility of machines and Implements for the developing 

countries may be  in  (a)   a development of traditional  and 

standardize! manual  or animal-drawn implements of fdmple 

design,  manufactured  from  the local  sources,   (bi   utili- 

zation of local  aourcts of materials and local  industry 
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for the manufacture of simple parts of some more inge- 

nious modern machines,  adapted  to local agrotechnlca.1 

conditions;  the manufacture of  these machines arid of 

design  sections or parts of a more complicated desiai 

would have to be effected by a cooperation with  develo- 

ped countries. 

Ancillary industries and sources for the manufacture 

of agricultural machines can be  defined more accurately 

in actual  conditions only.  A Czechoslovak project for 

establishing manufacture of a representative line or r »- 

chines and implements in India,   comprising a more fjupli- 

cated power machine,   several p.t.o.  driven machines and 

some  implements of simple design indicates,   that  the ma- 

nufacture brings forth a demand  for foundry materials 

(carbon  steel),  castings of grey cast  iron  and simple 

finished parts,  notably connecting parts. 

With regard to a low purchasing power of the broad agri- 

cultural population and to other different conditions of 

the developing countries,  it seems reasonable,  to count 

for present ana for the near future with the manufacture 

and utilization of the simplest traditional  implements 

manufactured by the farmers themselves or by the village 

craftsmen.  The projects of modernization of some  simple 

multi-purpose implements in  some developing countries 

(for example in Pakistan and in  India)  indicate,   that 
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a certain  standardization would enable a concentrated 

manufacture of steel parts of these machines  (shares etc.) 

in ancillary Industries,   while  SOBH' parts of the imple- 

ments  (wooden handles etc.)   could be manufactured in  agri- 

culture  directly,   if this way were the  least  costly,  due 

to cheap labour In  agriculture.  Future manufacture will 

aim toward.? a higher technological  level,   towards more 

efficient utilization  of ancillary industries and,   at 

laet,   towards a manufacturing structure  similar to  the 

pattern  in  the developed countries.   The utilization of 

the  ancillary  industry  will gradually get the  characte- 

ristics of a cooperation  of equal  ir du etrial  branches 

in a more  or less  independent  economy.   This  trend will 

help to   irrprovf-  the  syrtsm of raising the  technical 

know-how in  agriculture  and  the service,  with one of 

its main   taska,   i.e.   the  supply of  spare parte*.   The  sy- 

stem of mobile  service  workshops   ,   -vhich  aeama to be 

the best  suitable  at  the  present,  will   be gradually re- 

placed by a network of service similar to the one in the 

developed countries. 
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