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INTRODUCTION 

Location and Boundary 

1.1 •arc ;.:•'<;,   lyin:   between  longitudes 0L'r£)'i,    md  5°!,,  and between 

latitudes   109    .'5'     • st atici  115° ¿»5»   «ist witli a  tot.nl area of about 

'^',30C sq.   mile:;   i¿,  als.-onl as bi(j ac   .est haluyria.     The  setting of 

..arnwak within boi!the.-f;t ania is  illustrated in  nap  1.1.    The State has 

on  its south-west,   routh end «outh-eact  the Indonesian Borneo or 

Is lirountim nncl on  the north-eant  it  is bounded by  the  other i&ct I nlnynitui 

.state,  ...bah.    The     out;! Chine   -ea washes   its coar.t on  the north and 

north-east with  the British Protectorate of Brunei  foratini   two pockets 

••ithin the  state on  its north-eastern  tip. 

Climate, toinfajj^etc. 

1»t" The cliiiiatc of Sarawak  is typically equatorial monseonr.l  end 

ower.  its characteristics to its proximity to the   hquator v;herc eear.onal 

variations are ill-defined.    There   ic no  lsr^e  temperature  fluctuations 

throughout   the year.    However,  the  coolinj   effect of sen winds ir frcfter 

in the coastal area«  tiu.n  in  the  interior.    The r.teun annual  temperature 

it; 25 C to clù C  (70 ¥ - Po F) and average monthly temperatures shor a 

range of cibo tit ¿.2 C  (k F),    The rr-ximum and minimum tempe ratures alon¿* 

with absolute extrc.es r.t Kuchinj ,  oibu,  Bintulu and i iri airports for 

the years  I965 -  1970 are  shown in Table   1.1. 

1*3 The rainfall in 0, rawak  ii> rather high and  there is hardly 

any month durinj-  the year   -ithtut nome rain.    The mean  annual rainfall 

in the State  varier;   from  VS;,B" in  Sun; #i China  to 9k. 2 V* at Long Serbarti. 

Thtï rainfall  at various stations in  the otate are  in  Tnble  1.2.    The 

reliability of thene  fi/.uree in net con.- i de red very hinh as rendinr.fi '»'ere 

carried cut  by volunteer:   up to  196'),  '-'ho  '-ere not  j>airl and consequently 

re-idin» r, v;cro   n< 1   <    u.-,,  carri e-.l out   during   fat  holiday-. 
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ï...    1 .2a,Tíü a  .i'C.uüü. 
l fi 

Locality fear 

KDCHIWG AJWUIiT 

(85 feet above mean 
sea level;    Latitude 
1"29'¡.';    Lonp;it>;de 
11C  20'9) 

(21  feet above mean 
sea  level;     Latitude 
2J20,Hi    Longitude 
110°5««E) 

(10 feet above mean 
sea level;    latitude 
3''l0,i<;    Lotifitudc 

um 
(10 feet above mean 
oga level;    Latitude 
*• 2VN|    Lonf itude 
113 W.) 

1965 

1966 

196? 

1999 

Vj(;9 

1970 

1965 

1966 

1967 

1968 

IS69 

1570 

1965 

1.66 

196? 

1968 

1y6y 

1970 

1965 

1966 

196? 

1-32 

1969 

197p 

: ir Temperature  in üeprees 
     Fahrenheit 

^eane Absolutei extremes 

9níly    j    Daily 
laximtm    ì ifiiaium 

89.1 

99.7 

89» 1 
1 : f.     , 
uu.u 

."7.9 

•29.3 

89.8 

62.3 

98.7 

99.1 

<°-.2 

89.3 

96.? 

>7.3 

66.3 

96.2 

('*>..". 

86.7 

87.6 

88.6 

99. h 

88.3 

37.5 

•J..: 
87.1 

79.4 

73.2 

72.7 

7?. S 

73.? 

73.l* 

71.5 

72.5 

71.7 

71.7 

72.3 

72.1 

72.5 

73.3 

73. *• 

72.9 

79.1 

7^.0 

75.*» 

73.8 

72.7 

72.6 

73.1, 

73.1 

Highest 
.i.-aximun 

9^.3 

9Í*.3 

99.0 

93.6 

96.3 

93.« 

95.7 

99.0 

39.9 

93. '* 

93.9 

93.6 

92.0 

92.9 

93.2 

91.7 

9^.2 

93.7 

93.2 

9^.0 

93.0 

9^.0 

93.2 

93.0 

Lowest 

65.6 

6; .0 

66.0 

Í--U2 

69.8 

62.8 

66.7 

66.7 

63.3 

63.3 

66.7 

63.7 

68.8 

6x.o 

67.7 

62.3 

70.3 

67.S 

68.8 

67.5 

65.9 

68.8 

68.8 

ean 
Relative   | 
Huir.idity 
at 2 p.m. 

67 

69 

67 

6? 

69 

67 

67 

70 

67 

67 

68 

67 

73 

73 

?k 

?:, 

7k 

7% 

73 

72 

73 

72 

"'QMTce ?    Department e .r hetrolofical : enrices 
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I 
!     -.e tuai I Annual  Ki< infal] Rainfall 

,  Deviati cri 

for  1970 
'  fror, i-eau 

Deriod  cf 
Yvìars 

First 
Divi BÍon Kuchinj- 71 1D8.11 168.75 *1.;>.,..4 

-unici Clin;» Di iDDDßi 213.23 •23.47 
Talarif Talang Island n 126,78 71.75 -33.03 
I r. tane 32 168 85 193.49 +26.65 
ílau 1? 

V9.5¿ 1fr;. 72 +31.13 
Tarât 8 139.15 122.16 -16.97 
Lundu DU 131.6'. 147.79 • 16. ;v? 
Tebr kan e. 8 132,60 148.02 +15.42 
Dalian  Lutate 8 139.83 119.11 -40.7,1 

.'»econd 
Division "iffiODi «' .: ng 1D 13DD.)o 135.6c -24.3. 

Lubok    ¡'tu ? 12/». 95 n.a« n.a. 
Line |,a P, 123.64 1D0D15 4-14,21 
betonu p 1D6.1Í+ 140.63 - 9,45 
-'»aratoli a 13D.37 135.09 + ( .70 

Third 
Division wcirikai "U 117,62 135.32 + 16.Í.U 

..ihn 2¿ 1Dl>. 13 115,22 -v. .91   j 
• '•elalrn^ Ci 123.33 n.a. n. a.      t 
Kukah 14 136.17 l4j,;.4 +  7.17   I 
..»ont 7 108.34 135.Ö« +31.54 
Ife ri ta u Dan jan; 119.,73 113.19 - 6.36 
Darò 4 117.1C 100.73 -16.37 
i at »i 9 120,54 101.62 -1; .92 
Belala 8 132.21 117.25 -24.D6 
Kanowit 8 134. »30 131.23 +16. Z 
Kap it 15 143,36 185.6O +40.02 

Fourth 
Division Tirín. .'.ibuti 6 123-46 n.a. n. a. 

Lone -rtk'Ji 6 234.61 n.a. n.a. 
Diri 31 124.17 125.61 •  1,44 
Barai . 2? 112.78 n.a. n.a. 
Bin tul ii >5 151.85 158,74 + 6.39 
Luton 3 127.52 147.42 +19.90 

Fifth 
Division Lone    eiîUHloh 5 94.21 120.95 +26.74 

LimDanp 21 144.22 111.08 -33.14 
Ukonr                                  I 8 151.38 139.35 -12.03 
La war.                                      j 76 166.09 148.74 -17.35 ! 
La was usta te                     | 9 167.45 103.9S -63.47   l 
Dundar                                  i 9 126.48 

.D rv' cea 

124. ,80 - 1.6F   | 

••'•our ce ( 1)     -opart;,.en t   of   ! < -•trroloe'ical 
\2")    iD.*uin..ï, ,e   ai:..i In 'inatiCììi  ben irüicr.t » 

Dot   available 
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1*í'* Hc  "voi',   the  hi  her n infidi  occurs.  durmL   the   -cricc!  fron: 

lover,ber  te   , arch  -hice   i-   'norm  locally ae   Hernias'   eeason.     Thereafter, 

it  bfcui::tii   V;;T:.' -'  with  occ: ;, ¡ un;«l    'rid very ."hort  dry  période  clurinr   t.,f 

year, 

1»5 The «.tee :  relative humidity during h1» hour?  if   ?>rJf while   ¡t 

h.OD p.u.   it   if:  6«Ä  Üleaee  t.ee  Table   1.1).      Flic  daily  r.ienn  sunciine 

hour.:   for thr,     tiito  • ..  :, „hole are  5.65 heure;.     The nenn  nunshine hoirs, 

dívÍ5Íon«í::;e,   etro a.«'  belo'v:- 

IA IliBihipj?. 

i' uceei n,   airport 

3rd ü ivi,.; ioti 

ibu airport 

'[üi: jjivíeion 

hítltl'lll 

-    '-uíñ hour« 

ih.1*? lio urn 

r,>»8h houri 

í> • 66 ho urf> 

1 

•untihine hourr.   fi,r    ocond and   Fifth  Division  are  not available;» 

1,<J í'°  cü¡.i¡jrc,:enr-ivo   inform?tion on evaporation ir, ¿ivail tfale. 

In  1960,  a  ;,Cla«e ,.*   r.un eae  iru.t lied at   the .station of KuchinL airport, 

find some places  in oil^r Division,    These pans  were normally installed en 

the ground surface end not du/, int«  the- pround  ivith  the  upper side on 

equal  level with tir,  ¡round  ¡surface.    This resulted  in  too hifii  fi, tares 

due to splush  effect e and wan.-.th - eupply  through  the rires.     The 

difference  in   the evaporation betv.-een  the iJivisionr; are  oui te hiph. 

The mean data  are  the  loveet in the First and Third Division   (5.5"), 

hipher  in   the  Second  Division   (5.9"),    - .   he   t!.     .Vurth  Divedane (o.l") 

'UJ th.-  hi,-L,;:;t   in   h.,   full.   Divi-i >r.  (6,9« ).     11,,-;..- .¡iriVr .•..<;<. .  er- 

tetov,rrl¡,„.-.    t       ,-   Ml       -na     "      ,;..,'   ;tr-..V,r   :ind 

velocity,     «fi   th...- .--"-;  er-ií.,n   lu  i!.     FV-th   • .,,1   p;-.i   Piv^-ian   í: 

hi. :h  r   th»      • t - ••   r, •<-n'    ; r-  th- •••h ee   ». he/i  „ 

»Id   el.--,    \ -r» 



1*^ Tht*    'lur   direction  depend    on   the   oeuaon.     Duriti;    the  period 

Novei-ber  - narch,  the  prev.;iliut   v.-ind directionn are in h.a.   ,»  f..   and 

h.i ....     Durín.    t.,e  period .aprii  - October  there are . .....   , »  . ,  and    .. .   , 

The  chaiif envers are rataer distinct  due  to  tue   chan-eover of  the  inter- 

tropical   front.    'Pue ¿surface and wind velocity are i.enerally light  i.e. 

up  to   I- mi 1er;  per h-n-r.     Velocities  of  1J, -   18  miles  per hour arc   only 

experienced  occ? aionally, 

1,i>; Thunder: torta, occur mortly duriti»., aprii - October normally 

accomiÄnicd by :.odci-te rai ifall   (O.CV*'  to 0.0?" per 10 Minutes)  but 

duririf   the  Landa«:  seaaon  r>< me heairy  thunderntorma aloo  occur.     . .nraojjt 

ia r. ita-i ted  in a arali   equatorial  belt '.-hi eh  ia   free  from cyclones. 

1 

'"Oils 

1»9 ...aJ-.'./ak cciiaicts of two   distinct  provincer,;      .est  of Lupar 

Valley  ia  the  rei   Jvely stable northern part  of  the i.u.nda  shield 

composed of 1,;..lua.,z(,ic,   me.sozoic and tertially igneous and acdiment.ry 

rocksj;     east oí'  tue Lupar Valley to  the northern  tip of  the  country e;,ra, (h 

a brood,   soutiiMeot-northoäüt,  arcuate belt of thick ,.eosynclinal  deltaic 

cedimento ranpiri,   from  upper cretaceous  to  recent,    finally,   there are 

extetií,ive youn¡   coastal , .nd inland sedimentary plains»  overlain in many 

places  by orfjmic  Redimento, 

1,10 rr,ie •'t te';J   tonography   ia stronply related  to the  under- 

lining  litholo.y . «a structure of its rockn.     These batholiths and 

stocks,   cormron  in    ect    .au-aal:, have  forrad lar re  isolcted maarifs 

throng  differential oo,;t.orirv   rieinp by 2,000 feet above  lov-lyinC 

peneplnined areaa  underl; in by sedimentary rocks,     himilarly,  younp 

exclusive  larvues  and piroclastic rocks  in central harawak  form hi£-h 

In discussin;, the  types of noil reference hoc  been made  to  the 

follo»dn|.::        The ...aaly.ia af the  enviroment of ih o Bohemi I'iaJi-.. u i 

area,   • ara -.a!:  by J ».   »     -.11 , 
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plateux at  },GGO  feet and prominent mountain ranges at 6,000 - 7f00G 

feet,  respectively.     The  oedimentary rocks   throughout  tlio country are 

leathered to  ¡ ivo  da tiret i ve  land   forino»     The  older and fen o rally aore 

competent»   sandatotua.  one  oaaleo  have weathered   f TEI in,, linear patteros 

cf hif-h rídpes ei.d ¡urr.v val tuya   follovinp the  strike  of ta-  country. 

These are  eapecaally  -/ell   developed   in   t:.c   interior water rhed aroan, 

Younrer  :.: e di men tor;/  rock;; at.   ear  to  be p;enerolly  leras   reraatent  to 

eroaion;     the  shale:    in  particular  \ eotla-A   rapidly  into r;a te- r   of  raaPJ 

lor hillu and riOcü,   --".ich  rerarible ripple pattern.-  on air photographs. 

•'--one  of  the  youn;   ;-:,.:J --'atone   bodr.,   hoaever,   are  thick  and hard and 

^^    v/eathered   to -/ell  develoi od cacotas and plateaux'. 

1*11 I-lio-j.leiatoceae   fluctw tiorir,   of aea   lovel   hove  re-a-Ited  ir. 

tac» production  of  terrecer and diatinct luv-- erorion  at ríTcea. on  t.iC  \A\lv. 

behind  the  coaatul  roa, p   ,   ,,: rticularly iti   tao  aofter,   younoer  ; ed i   «-i f.ap- 

rocko of north . < r.   al ,      fathering • nd dissection  ía  so r.pid,  however, 

ta;.t  e¥er,  amori.,   the  recently produced land   fora«   tilt-   belts of  olu.le  have 

. lreedy bee»  lowered  aubatantially more  than  the adjacent sandstones. 

Limestone  throughout a naok  produces hiphly distinctive karat r..orpholo( y. 

1 

1,1í> Recent deposito arc widespread and for    extenrive alluvial 

basins both  alotif   t .e  coaot  and   for  consider ble  distai.ceo  up   the  nain 

rivers.     In many  pi  ces  there oro  covered by peat  to depthr of at  leaat 

7/    feet  -  hi) feet.     Ilio  orosth  of  these has  probi bly been Etinulatc;d   b; 

recent slifiit  ri; e   in nca  level  which  intensifies   the  already  impede-1 

drair.ape conditir.ua.     Tina.,   in coastal arean there has beer» aides; re, d 

nedir.ientary accretion and in   .11" inr  of lower river courses, behind   the 

off-shore  sarsì  bora   that develop  fror,  -nndr.tor.e  headland;;,    lest  i; = 

aubf;equeritly accuaul   ted on   the aide  coto   riñe   flota  betveen  the  rain 

riverì-. 



1.1 kar: ' .  •:'       Va, i.-1.. i Lidi   i:;   trulli:;:!   ev vfcr¡rooii  ; ad   [.redanmoatlj. 

broad-lcavaa,      .",v.;rr>   -. rv     arfad   co¡.ir\:;t;    id   phya i.Oj aoray  'aid  convocation, 

iiov.-cv.-r,   -...ich   o   ..   ',..:   i-i-i.-'t'   .     ..c^loj-icai  iiubiL ti   ami  m particular 

to  r,oil   tka.fa-ioafian,     ih«   ail];, aiv  ca.e'jpieo  by  lu«?   1. at! iJípteroearp 

foreat..,   contai;.IK     la      a.-a:   v; '!....:,!.   atraída   n¡    tí .-.ber.     occondrry 

foreste   il,    .ar-i-ak   ara   dea   aliare   tafiraly   Lo   . hi 'lin,    hill   pud]   cultiv.- 

tior. 

1,ll+ 'J':ir   «..(atatcaa.J   a-n; . ana f   i 1 iaaO    flnou» haa i,  ...aro'-ak   resulti 

in  a  .reclomincnt.«-   a'   ì  .,   _  'ha-Iáafiai proco:.;,   in  al; «a>t all  but  the  .a-.,, t 

poorly dramed   ..   ila.     Ha   .,p; fta. t,à,,„. ,   i,,,t;,01l   tir   aoila   prime rily  rrfloct 

difference;   in   1 ! :. .   la   p ,  ihìaiala  y a,,¡   topo, raphy tea arca.G  of 

Interitíc  aoíl:       a,   fa..ur  ,,nly  «. a   roda  rich   in   farro-re: merino «norria; 

hile  peninola  aja.   ]„ia '   ah;/   on   paro-r.  raterial:;   coaai B tirif   aln.oat 

entirely of aille     (   a   -   : ata)   .-.:-...    ate   -1, r,.- ,  no   Wa:  or alitniniara. 

Topography  firocite   •  rr,:(,L    ,..„.   ,u> prliaa.ior,    ,f   :kelat-1   natela,   teich 

occur predominan ti v   or.   at. a:  hilìa  ate   • i   r >r, »rnoihte   iar poor draina re 

condition.';   ir   tenta:   atepiK   cp e. ,   ria;— rr    pò;,   y   aoila  develop.     The 

precipìtoun  aleñara   ri   fh    ¡- . •.- f  «;aaaiap    mata    aia  by  r.io,,aìve and  poor 

limestone  mip^ort   hiateartiv-  etite e  or,;:iiii:   mile. 

Population^  hcüiioii!-; 

1,15 aaravak  h.a.  a population   of abort    "   000,000  (196 9 estira ter,) 

and   the averlo  f„ to  o'"  . ;ateh   for   th.-  period   > * ween   IO1*?  -  i960 TOO 

c'.Sf.     fince   Lhoi-   trio   rate  ok  , -oa/fh  haa  beca  i i plier by  about W- due   to 

improved health   proira.ua:,      Ihr  estimated  dorar I y  of  population  ir 

about  1? per r,<¡unrr.  olla-  -ì,,,  fio  diotri but ion  rf population  ir   closely 

re 1 a ted   to   1 a 1 > c1   p ,r o < h r I j v : L ;>/   a a a   a -; r o : aü b i 1 i t V, 

I.IC Th<-   ata to« a a;   ,jfp te   tioa   ••¡n-.tetr,  nuir.lj   t<r  three  races 

vi?,.   Chinea.,...,   aal,   •        _,,     ].,.-.   ., ,, • ., (, 

di.atribati J;I  ••;, te;     ,„, :     a,    .r, .,       .    t 

com, oiaa   r:, '   a     ta a    : afa.,   ' -,      r..   • 

1   t    If car  '-.'fi i -tief inori 

•   .an   la   a,    •• 

t ï J :ca.    if 

la 

1 ri 

1 



I \ 

road  in  the  vicinity  of  > rl> L   centros.     ilie  in! ,yr;   inh'.Mt    rú.arily   the 

lower river and  , a   tly  fiahirn   village«;,    s any of  them livo  in   the 

suburb» of 1  ne  towns rnr are er... loyed in  , overnuent  depart. ,ent;:.     flu, 

culti» ;tion of rice,   coconut and rubber are   the raaín  occupatila   of the 

halaya  in  tlu,  „ore  rtral  areas.    The native racen arc  restricted  to > ell 

defined,  largely  inland parts of the country.     They are Gtmnply tied t< 

'   iiubftirtenco economy,  based mainly on rice  production and reported In, 

cardi  crops,   f.uch    a,   rubber in  norie of the accessible area,'. 

1.1? The  economy of the ótate ha.n all alón,   beeti relyinp, ht; vil y 

on   the export of   -.r.i..   ry  .forent and agricultural  prince vi?.,   tintar, 

rubber aw!  pepper.     lately,  discovery of off-rnaore  oil   mar I iri h-n 

liven  a  boo; t   to   the    ,tntn»r  economy.     The  export  of  aprici.lt,«ral   produce 

from .am- .k  duriti     the    oriod  i960 -  1970 ir.  nhoan   in Tibie  1.3. 

1,1p In addition  to paddy  (-et and dried),   rubbtr    :»f  pepj-.fr ar< 

tue too r.-.jor croja:  of ..,-.r:.-'n!.,  as nnro  ir. , till   lately extractivo 

rei nlerirp    it  to  be   clnrsified  v.-iti.   tir.ber.     Table   I.J  vould  illurtr U- 

the   importance  r. f   these   three  cr-a «  in   the  export   trf.de and  thereby 

in   the  economy of  • ..ar-.vfah, 

1,19 T"°  i'",>ort ace of agricultural  producta   m  h.e econoi.iy  in 

reflected in  thp  attention   ,rd money bein,   spent  on  ic pm.vini   crop 

production and acre.-, c,  .aid  particularly  in  the  oearch  for pood nf«ca.l- 

tural  land.    Governr.iont  nohnndized rubber a,al  coconut pianti..«   nei,ene; 

were introduced  in   19% and 1959 respectively,  prior  to which agricnltnre 

was wholly unaided.     ..bri culture  is almost entirely in  the form of small- 

holdings since coi mereiai agriculture hr.r, not been encouraged to  the 

extent  it is  in    est fnl-nia and habah.     In recent yearn,  the povernneat 

has actively stiaulated a¡ ri cultural production by  way of introducinp 

piantina schonen,   for  rice  -...<!   fri-itr,   in addition   to  coconut = nd  rubber 
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1 
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1   jiq. rl   ur 3'« ' ',e=sl ,      Ton 
1 

1 , M   ,   , • : ',   • 

',,:   ,i    ;îI, H »,1    , * i.,,   )4 5,0 >3,,' 3 ¡51,515 '='.37 i 44,1551  2, 1 

,    .      -,til  er.,:.   •", r .(\-    • 1     T-- 
i " « '',*', ' i      • » " .,1 -;• 1. * ' »  •,: ' ••,    . V   ',-3' 2,121 1 ,:><.-,' 21  2,^ 2, ,l| 1,  ' 

: • v.   :.• v ; • .• e  : t.   , I . • M     .   • J t                      , 
I ; 

'       ,   .i<:, ».-.. '< ' : ,1 y,A.     •< , ' 2(1 :,,1J4)    72 •Jf43; 113 , 

,  11»., Saino lo. 74. |           , ,4,1 ,7) 31,.' .S ¡       :JS 43, 33 |    «il C 25,? ¡5 j     7C ;j,',a V47 

Llv.. Í      stlc fowl» lu. 4  ,473           11.,    ú 3 ,    J i:?,t»2? p,.,î4tj 1'.4,2.3 ¡2, 71 22',.,20 74,714 2,333 Ï1 ,t ,4 

1  Litt anSu-.U chiefly fop f.. id No» 43 11., i,.i .,£ 1,    3 1J 4b 3 _ . _ 

3v   ,13 chicks and duckling* 100 - -: - - . - - - 34 IJki 3.J 

bird« oggi in shall 1 .,;• 4,332 o,¿ ,, *,?2i 53,554 ».-.: 53,ii. ,,533 ..3,/43 3,37 % . Jt2 

Una 111 i, J B2iïe lu-; 5 1,111, 15 3,250 
« .- 1? 4,45: 1? -  fps. ? 

Or ;-gss "andari ri, fr._s»' Ton ? v* ' 4... 13,21 1 ,,3?... ? 2,^2 2 2.. 1 
i>v i"ii plant 'In* Ton 2... J                        L 1 , J    1 11 131,233 j     1-, 13,332 i      JC 14,3.7 11 15.7Í.1 13,1 

Other froth fruiti Incl, tr ., Ic.-.l 

fruits Ton 15            14,'31 15 21,2 1         74 1 i>,356 i      CI 15,114 64 1,231 ,      127 

Other Fresh vegetables Ton u; " <   - 44? J2,J?S      41j 3,723 314 05,Oa; 234 1,52 '      'M 
Roofs and tubers frost« :;r dried Ton 25 i, ,n . 2,700,       3 2,J75 3? 4,310 U '»•• 1      13)5 
Sage poarl  and rufuse Ton • n. 1 33? 

,            i 
. _ - 124 , m 1      1 ' '" 

CùCM Loans rzu or rotttod lb. - . 23u 
i 

173 '     :57 , 12C ,33 150 1,1 Do 257 - 

~'e.   •»       imi                                  j lb. - . - J     1  0 ? 355 155 524 150 4,,4 j        -.1 
1  Clovas  Incl, fruii* and stew         I Ten -    ! _ . j . • .1 . i 
;  Cincr nicol luci» Thysu,otc, lb. >>:A !              1 1,3 JÜ .53¡1<V3ü¡ 1 -,J43 1,333 27C 2,135  , IL !     -, 

tue-j bran 
) 

Tan m )         1 , -,3i m 11,742í     M 13,3.0 224 17,712 272 ; ,   W !      1'J2 I 

,   CL n cakti and all seok calif Ton 1Ù4J          1..541 
1u2 10,33.1     542 ' 3,, 13 146 1  ,35 11»  I 13,644 1,3» 

:   Oihor agri cui turai product*           | Val. ¿,472; 7, J-'-'            i 1,123 3,3J2 . lt: -o 

í 1 
 1 1 i        i I            ' ! 
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'ma  oubnhi zed  li ve;.t. ci;   ; Chente,    ,.ecei,tly,   ent Mi.lmient:   H   a   ¡c,,;er 

hoard hai;  bee    r.ni, unced  an,-   a  outa idy  rd,«, ,e  in   1,^v has   been   aroyoaah 

for  the benefit  of  . ey   er     far: err» 

1 

"t.hO ]     l¡< H«  u; e   cl.Toific.ticn  c,f  the ..tote aa  a   wholt   ir   m 

-«ble  ì.h.     The  tctal area  under agriculture,   principila   v.  comit ,,r»«1 

ether prominent ero., ,    ¡nd  cropland  ir,   10,V*.G ;yuare n.ilec sccountin, 

for ,2?   of  the   »t; te'n   tr tal   land nrc« . 

1,h1 hack <T co .. unie; ti'-n tint,  beei a   movere  handicap  t>;  afri- 

cultura develo..r,í.nt.     Tm. eclíntrty after the  ..eccne*    orld  ' ar there aa; 

IOBB  than  hh mil,.    ,;   ..11-. evtl, r metalled rta.dr  in   the  country  (oxce.tm 

Kuchin'- to,'n To' Ji'}       •    *•<> «il«   of rc,i  jfH,. tro.ck.    I oat cf tl, 

cattateci  land ,:..   .,ion; riJe   these rex <ff ,  n  viable  rivera and rtrca a. 

Ih.» portion  h,:   amce   imoroved anc! aa   to-do to  tie  road ,ilo«,e porition 

ia  as  bel ow : • 

VM, 5h3 miler, 

19?a <>o¿ niílt-a 

Ajtro-Inüustrieti 

,   1»¿? Barrín,, aago  production in  crude mills,   1, r, e  nu.;ber to   ooall 

rice mini,,,   oyer  ting irreftlll Arl;, on  c,jett)|ir>  baric „n(J a   fef/ rubbtr ^ ^(; 

h-ufita,  there  la ;,o .-¡¿.ro-proceesinf, industry aorth  the nention.    On  the 

inyut rode,  recently a  fertilizer nixim   liant has been ectablished in 

lucilina.    For reonons of  secrecy, production and other particular- of 

this  unit ha,a  not been diacur sed in the  report.    The  smell   Bi,e  0f the 

demedie mar« et currently  obtairrmr, f,nd  likely  to continue   for the next 

5 -  1C years  wouîh«   receo.aito.te  n  cr.-cful  study   to ascertain   the   feaaibility 

of establíshínr,  inhaatriea   balenala5 t.    thin   rTou; .     ouch   et,dire  are 

tine cnruMin.   OG ..arhet:-   anh  pr-.diçtion  in the region as  a   -i.c-le have  to 

be  Ci.rr-fully ar   o. >;c   .     n._   tea^    d;,c  tloi  hove   oroo  ;.   tao  ar-i   therr-f- re 

ll'ft   !t  t('  thp   l'   :  < ';   c...   id,r  ti.-n  if   forth, r a,  - :-t  > re    i:    ta   he 

: roVldrd   to   ,.o] f   ,     tyf,     ,,,lm 
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f.ooJ Industry 

1,d rood  industry  in   .nrnvuV.  is  ner:li{ ible.     Apart   from ; 

Wocuit and  confectionary   factories of  reaoon.-Lly i;ood  nzp,   there   i:   no 

food  muaotry -orto   tho nontion.     Ilo-ever,   in   the  food indi.rrtry , roup foil 

vermicelli  rrrkiti, »   •    uce  u-kin? ,   etc. 

Ui>h Ti   ;'ir'rc 'r t:ie  f,'od  industry in  proportion to   the t  tel 

manufacturan,-   r.ect-r  io   too oeay;re o« illur.tr  ted in T bio   16.1 

1mi'1' -ar^ak   imports  larf:;e  quanti tip.-, of  food   i tei f.. Their 

<;uantity MKI  rl,,   for toe  l;,;,t  five years h.   ohe«  in Table 1,5.     The 

nain  oourceo  of ou;    ly llf   the: c   food iteoe arc   alao  : Loon   in tho  t  blc. 

It  would  be  üee,   t.. .t ,..(:¡t  of   the   fo,d r.u?ì lieo  arc   obtained from Chin.--., 

• insapore aoc!    eot ;o.l p   ; ... 

1.26 ïhough  there aro  U     ornali  unito bottlir.;   non-nlcoholic 

beverie*,   the lor  or ..hare of  the  market  it   contnllod b.« troser : 

heave who hove o ylont in Kocoiro .     There bevtra(Te «its ore   caooble of 

m«etin(   th«'    incrc-.-r-d demotid ot  leant for the   text ten  yoor«   by oper-tin 

the  unutilized capacity. 

Lijad_ji^iure_^^stc i n 

1*^ i1ie 1:'n(1  tt;^ure ió.steo  in oar;,wak  requires social mention 

as   thin hat- affected  lnr< c-cc-le aorict.lturol  develo, ment  f;re, tly.     Tide; 

system  io  complicated and a r.eneitive issue l,.,vinf   political   implieoticoo 

rid,   therefore,  ; ¡,y   'ür.ci.Rrdon on   thio would be  ojt of  the  ocoj.e of  thr 

• tody.    Hovever,  o note prepared at rone  st    e by  the  . tate  ;,ven>w;l   io 

attached as an „nnexuro  t     thir  report.     Becouoe   3f thio sitio tion and 

uncertainty of ony :   -end-ent   to  facilitóte  lar, e-scolc  plantotion-tppe 

'..riculture,   oil  eot oteo  oo     erteci   in  tl.ir  revert  rk   rr.t  exceed   1o,Ofd 

-CFof'   OXCCO t    IO    the   C      e   'OI    .   i;.     r   corvi. 
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SECTION   1 

escrl. fi :t    * 5,«- dit/   ir.d Unit    f •rt 

1, Ktat Extract* ini «c-.t Jclco« Exel S"u- 

2, Neot C mn ed Excluilng  Infant F.jod» 

3, Milk C -ndo'Wttd Sweetened 1 

4, Milk CondontcJ Unswüi; tened 1 

5, nthor ¡Voacrved «ilk :».E.S.                                              1 

.. Milk Pswderad Full Crea- Ovar 10 lbs Picking                   1. 

?, NI Ik Powdered Infant Fold 

., Butter Canned 

j. Marine Flih End Tuna or Saurlit Fish CH1W   r Fr ,i.;n 
I 
|   1';, fcrirtc Fish Saltad Orle: » In Brino 

I   I1 H,tuses Salted Orlad  :,r Bollad Othirt 

I   1,:. H .irse Mackerel« Canned 

Fish and Fish ¡YG-.S Canned I.E.S. 

11, ?ra«ns and Shriips Canned 

14, Prepiratlon« of Crustacea and Molluscs Canned .*.E.S, 

15, Pulot Sice other tlv.n  in if-o husk or Sclerali I«3 

10, (ile« Br-keii Excl, for «nhal Feeding 

1?. flow» of tfheat -nd Meslln •••ver 10 lbs Packing 

1 ,. Flour» jf Other Cereal» 

J5, Macarv.rl Mo# wd Stallar .V ducts 

23, Biscuits Sweetened 

21, llscults Unsweetened 

22. Oti'or pre:* :if flour Starci,   r Halt Extract .Iti- ".cea 

V»g«taMe PVoparítl n» Canrted 

24. Refined Beet »ftd Cane Sugar 3v<jr 39 Dag Polir!s  ti -o 

,5, S.jg.ir Crfeetlonor,   ->ot Obtaining Cocaa 

26, Coffe» Bean« n t u-^stad 

¿7, C.ffee Extr eis -.nd Essence jr   U-eentr toi   f   .  'í -e 

21» Ctoeelate and Chocolate toflfictlontry 

29, T« Black Duat U.S. 

30, Lard and Oth§r «endared PI g and Poultry Fit 

31, Margarine Cmmi 

3!. S,ya Bean Sauce 

33. Other Smew 

34. Beer and Ale 

35. Staut and Portar 

3C. CI«oraita« 

3Î. Groundnuts Or«« Shelled 

31. Groundnut Oil for Ocaaatle Us« 

39, Non)«odtua Glutaaate and Preparation» 
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T^BLE  

;     F C 

•tit 
¿.M.,J o,i.r. 

ji,y ti ty 

4. 

.a CL' 

...4,1.i1.5J 

2',^;. 3 

74,17... 

...,?.1..1 

1,70 „3? 

3,523.07 

1,321,-7 .5 

1,342. '.•) 

5'J3, ñ 

1,337.37 

543.32 

,,57.55 

"15,575 

2,1 4,13. 

4,7',,31. 

335,306 

13.),1C2 

514.3JÜ 

1,.,2 ,437 

233,457 

541,411 

¿,323,112 

34 ,253 

' 3.25] 

5,,243.51 

¿1,135.31   ! 

.,1,2, .02        ( 

7,7-7.2*   | 

2,311.33   I 

3,537.22   ¡ 

1,1)3,556.94   | 

1,7 15.50 

530.86 

2,341.63 

237.91 

731.23 

4SM,,J1 

.,245,33. 

»#,'161 

173,1.; 

530,544 

<,?.,34i 

l ',17 

«3,711 

! ,j I'J .33 

3^3,2. 

•,37,3;. 

7... 

1-, 

1   ...O 

?,* 

t, 

», 

1,3.5,' 

1 .- 

11 ,.31 51,155 105.33 •         13,3   •      - ' 

h 2 13,775 3.IC '.  vJU* 1 

1,357.37 , 3,5J3 1,016.71 651,142     , 1, 

7,273.23 3,.,,;, ,47 11,052.31 '    .,5:7,14. 12,. 

10,137.29 3,243,135 10,110.44 ;    1,4*4,307 

153..35Ì 

11,? 

533,141.24 172,571 !       550,55C.if 4,,3 

23,422.24 73',30'! I          23,25.42 334,57' 33, 

1:, 113.3,, 333, ,42 13,403.41 :      .4,. 7 22, 

22..G3.33 1,542,55, 21,311.07 I   ^¿_!3,423 /j,-. 

376,031.35 1,4%, 55 1      773,545.30 ,     -,40;,425 il , 

33,Uüü.02 1,;i24,031 |        41,Oi1.33 ¡    ',575,155 3.,, 

21,.¿3.33 5,225,1'JC !        23,020.74 '      ,353,555 

7,1)0.45 044,23t, j       10,531.74 «,123,513 11, 

719,03 1,230,323 t             615,05 j.    W?i 
2,614,100 25, ,137 I        25,033.41 

¡ 
|      251,133 25, 

130,433.33 257,303 ,      221,517.24 |       352,02Î 1     , 

431,5331.33 505,433 ;      423,735.63 \       ^0,345 TÛ, 

733.23 374,244 ¡         1,034.33 {       à-j,l% 

253,23 3;3,JJ5 ,            274.44 i       337, ¡33 

153,301,5,   : 3J1,2Jî I      2:71,207.72 *03,1'J5 27., 

75,333.4; 112,355 j        -31,353.43 j       722,452 ,     ï", 

353,735.34    j 1,010,032 |      236,207.11 '      ,#,,7,053 I     Si,, 

155,735.03    ¡ 1,143,5 31 !      132,1 13.31 
¡      1 "lì,355 I     2,3, 

1,011,452.04    | 5, 01,3J4 1   1,2JC,200.91 ,513, ,55 
i 

, 1,517, 

733.14    ! 3)0,013 ¡            005,43 Ì8.305 i 

171.1-    ' 2/2,5.1 ;             273.47 3*1,155 

255,3 4.51    : 1,55,1.33 3 01,7:1,55 M1.5-J 
i 

34 3, 
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Prlncli le Exporting Countries 

-i  ' * :v 

-—.*.—_ _j_ 

- m :.i.f. 

fi >.-t.i,         < 
IL   CI.'. 

iter-m, 
« :\u   2..I.F.       ; 

„ .....ili , _ .„ì„ 

í 

• ,rtj»t)1 *«„,ii     , 7.,3.:.-4 -   J'' 3   ,72. A¿,    , United KlnQ-f 3 

,,i.s.;i  j .,»«,,33. 1,,5 2.33 2,1,2... ,5      . . ,432.21 773.353        ' China M nl~rr.l 

,?;,.?     ( %X ^T51 1 3,5.. 7.3,2 3,3/3,75?     ; 43,7.3.3 i.'-   .-•*        j ties: Huí '.y s Ti 

7,? 7.2*   | 4,»4,..,3 7,175.22 3   '..':fV\jL 3,4 1.12 177,212        ' 
i 

iftîl Ha1--;1.n « 

¡         ,317.r ; 173,1. 2, :J3.40 213,217 1,2,2.47 4.,.243        ¡ Osr-irk 
1 

i                   i 
:               3,3 ,7.2, 533,344 4,2:2^,2 ' C13.742 1, .¡33,72    • 2 27,232 linked Kl."- :--, Australia ! 

! 

., 1,1   ,7,3.34 2,37 ,34; 1,3,5,3^.24 2,653.112     ( .So,41 ,.3, 1,1,2,333        1 Oer,~.jrk, 5t3 .'-.lia 1 

,: y 3,37 2- ,17 1,32',.37 221,31 • 1,.)43,iC i  1,356        j Hur'rallí 

.  Il |                "y.'.'il 403,711 4,3.1 511,UJ4 .157. 2   ; i75,J!5        | Cl.i-i 

¿,- 41, j,' ! ,33,3,7,53 2,113.3* 2,324,2 7     j ..41.,/ 1,11.,.;173 Sir  - ,: .-e 

¡              .-37.91 3-3,2. 2.7. S3 4,5,034 1..7.31 2,3,   % Chin H - ï -1  "•< 

73 •.23 1,J07,3. 
7.53,72 

2bJ. 20 ! 

333,313 

442,333 

3,3.24 

15,.72 

334,717        : 

232,732        ' 
i 

jap r.a 
1 

Lu.« 
) 

23,3 171.1 ' 273,1 CI 114.51 21U,017        j lie-.t Nsl" -J3 - 

!                ,.K . ^¿MJ6 1o1.ï 271,305 132.35 135,331         | «cet Halnysi". i 

|          1,3.0.71 £51,142 1,7 '3.31  . ,3,155 1,375.15   , 41   ,057        ; Thailand 

|        11,.'J2.31 3,3 77,14... 12,723.% 4,.35,171 5,322» 31   ' 1,.,32,334 Thalami ; 

1,,,.15,44 ïéMM 

12)3,2« 

11,300.75 ; 3,512,713 5,322.57 1,532,593        ' Sln.ppor» 

, •\.>,i.t>\ .4,,36,.52 173,.64 153,235.25 44,333        | China ífelnl.wJ, Thailand 

23,25 .47 934,'J?' 33.J33.72 ' 1,433,123 13,2)13.2)3 ,33,630        j Ch'i a Mnirbr.l 

1  ,% 3.41 ,      :>,. 7 22,332., ,j 1,511, »4 11,2.5.11 731,345 Je-1 FhbysP 

.1,.17.07 

7îJ,,4M.9C 

'  J^;3,*23 

i     1,435:,425 

25,4 3..J1 

jj:, 712.75 « 

1.23, ,.35 

1,255,b37 

11,1,34.14   I 

.    3   ,,*J3,..35   I 

3.1,33?        | 

,7,, 715 

,ist M3I33SÌ- 

austral!?, 

- 

0,/   ,J3 j    1,5722,1» 3-J.U-J1.71 - 1,552,343 14,242. 32   ' C'"-,273 Ctiina tl-ír.1 --   : i 

,.3,:23.?4 
;    j,3S3,5S3 ,3, .¿2.7.10 ' 7,7  ;,3?4 10,   7.14   , .-,, .1 j.iíS'J Chi33 C->'-]-    !,    ,st H'.laysia 1 

15,531.14 1,J2i,513 11.U31.33 1,173,233 ,    (225,321 722,251 «est M"vsf3 

' '. • -.35 J   >S*T|Wi 325.5; Í 350,314 l                   343,  -2     ; 276 731 Java 

25._3J.41 |       251,1:3 25,315.41 ; 250,341 |      20,797.02 1   3,359 Austral'*, "-,Ha«-i Ktngdoa ! 

2¿ ,,511.24 j       352,2,2"- 1 .3,¿31,.3 ; 332,4Ce '      23,3,3.44 43,230 West Halts'."' 

+< j,?J ..i,3 ;       7351,/- 2)2,321.43 , 435,125 1  ,72.;.25 ' 33,335 Ceylon 

1, .'34.33 J4J,7'(C, {           )3o,3C : 015,3 25 32,.3? ; 
I 

355,503 Hong long I 

274.14 ,       33?, 'J 3.3.9-3 | 512,333 '•           121.32 
l 

272,352 Íi3t fields«-. i 

¿1,2.7.72 403,1JS 273,151.43 555.4JC !    1J2, 3,5.53 237,342 Slnpporc, C'.'na Malnltnd 1 

1,353,4 ^ |       1,22,452 ¡     117.72C.7C | 234,544 45,243/:! 115,073 Slnçaporo, China Halnlaad, Hon§ Konj ; 

,      2;'.,2.-7.11 !       ,4,7,555 
I 

I     3jj,137,;.,2 1,. 71,120 '     23L.277.35 _ 1f233,i75 tfest Mob/sla i 

, 
^      1.2,1.).31 

!      1,11,,323 I     2,3,333.21 - 1,213,115 '    137,71 -2-, 54 , :5,i,737 «est Mayslr. i 
1 

1» ¡   y.,2,,.31 j.553. .tu ; 1,217,353.73 ! 11,222,539 920,487.37 - ,52, ,75 «est MsytH 

; 2,,.,,47 *,355 ,             733.33 374,552 31..73 ( 272,133 Thai land 

. .?:«.4î H1.155 223.2, 2i2,3u5 7,.., 1-3% 334 China •la! ni -ni, Meng Kong 

• 3    ,7 1.51 '11,5 , 343,   '3.2a 1,32':, ¿¿3 213,754.^ 7,3,453 '       j«t «air: sia 
i 
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1*£>8 binai ly,   il   u.  required   to sentieri h. re   th; t   i«    jC « s  ;Uf,c-att,d 

lirie  ";   -r°  ^"'^tion  r-   tue   rey.ort  could  >,ut  be  rtrictly  adhered  to.     it 

,ViP   ;luf.'f''<«fl  b.v   .    -a«. ,   l,t    'tJu.>  war: et r.inded  planner of  t<dey»e 

into(r.-. t.-    io":   erede tri,-. , eu t  theroaeiiiy explore..  IK th exi.-.tin«    • rid 

future dc-7,n-l  of   Ih«  -'M-Ttic  r. d world a„rkc,ta nr.,1  must  aaoesa   the 

priority of ta.  „u  t   -rofht ole   con. oditier,.     he rauat then   turn   to  the 

rrv notorial   reauureer   and explore   the  possibility of larKe~r;C;.le 

indaatnal   product ieri of   the. e   resource arcordin     to  the  merket   e,tie tir-n. 

he   ha«  to  eatimato   the   mveetent   • nd   . red, ction  corte of re«  eatenala 

delivered   to   the     roceasi,      facility   ....."     It hea   been   con, idered 

\  neceasary,   in  t.e       reek  context,   to  provide sor«  b-,ic  infornatici! on 

the   ero.   and ala,    on ine   -are   of variou«  . robaeta   that tue  crop c< i, be 

converted   inte»   befare   undertakit,,;   a   market  analyse.    However,   the 

selection of ero:.,   for   this report haa  been raade,   first ,. f ; 11 by 

crisi denn»    the narket  f. r the  yrrduetr and ; t-condly,   tae agriculture 

,>o; si bilí ty, 

1*Z9 'il!C a  ro-pr"cer.Lini   and  food industries  sulfated in   this 

report • ould nuce.avj t te   considérable   caaifc 1   investment.       hile   in 

•"any  c-aes   it  ehonla be   yoaaiblo   to ra iae  thia  capital  locally,   in  tie 

abret.ee of  knny.au        rd   k.ne,>le,:r;e  cf   the  intern  tional aarket,   it  aould 

ant   be  acribìe   eljr  t  f,   ll)Cul   hljmneGK   Cflfl, ,mity  t(,   undert kc  mnj  of 

thece  venturer, by   t  ea.elv.e.    Thror(jh  the. ,. ,e¡ offices of FIDA,   it is 

euyyented   that  the     t  to     ..vcr.iment  choi Id contact   international 

fir: •     .ith   the   wci.-.-...-ry   t,-cL.  i.. -y -n-l    ..rketin-  ox.-rtise   to 

participate   in tataae ventures.     It e-ould be necetRtiry to , rant adequate 

concessions   to these  fir..,   in vit* of Samwak'a  ye o graphical  location 

'nd  alao  in   cn.-'er   tier   af ita »oat   under-devclo. od  Jnfroütr-xture. 

lt%1 'âie "t:'U; •"orio-T.ly lackf-   • an;.0TOr   ir:  hot:    tec' nicol   ..nd 

ri' n:"etúi:i   cat«;     '•^••- •     T: . re   .,,,   .„aever,  :    amy lar   . Í   en. killed   labe tir. 

!'îlr'   tilf   :l   rC"1/;   ''   tri   :       -  !«-*t   •'••'i^-'l  f':r  ¿i-rvi-'iu,   e  ;1 .ymeat   tc 



-   1f>  - 

unskilled labour   MK
1
  require  few skilled  1  hour»  ther.e  induftrict; are 

characterised by  the4r necai;, cf rrr,-»fgement and technical ¡>ersonncl  c;f 

very hifh order,  which c  unot be  created overnijht.     ilie situation    -oui.'1 

necesitii ate   the recruitment of personnel   fron overseas  for -nanninr.  tue 

senior  j.oBtí.    immediately.     Hie  expatriate officers «culd be  slowly 

replaced by local  citizen«  throufji a uyctei. of  in-plant training 

combined with an organised program«; of f;ert(iiii{.; selected personnel 

abroad  for higher educ; tion ft Univereity or teci:nical  college level. 

The requirement of    orsonnul of different catégories have been indicated 

in  the various projects. 

1 

1.31 -hile   arep^rin     this report assistance has been obtained 

from various ptibli cations,   file noter;,   persons  both   in government arai  in 

industry,  etc.     Tic  list <TOU1I' be  tco ions if nil  these are   to be sentiortee 

i i.dividually.    ilo ever,  •• e  «ire (grateful   to all   thore  "ho assisted  nr  in 

11 e   study. 
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pcrnani.'iit   cro;i:-,    ,u   aiich  ia   readily   accessible   in  .rilr« ady 
held  under a* t i v.   euatora   , y  t. •nur-.-. 

2. Extinguishment  of aiçhts - Difficult ics  in 

It   a .'   r,    ..       u1 : di   n',.1    .ny  u  > ìv-    1-,*- 
íu. iy   i;.     "Ui_   . i J   -      , v        i •   .    ry  L j, i   L.    i     •.   i  ! •    •.  1 i 
i -i:t l¿_ li- !..•     í>       *  .     .."*    :    .       ,1*1.  -4'i.  tra.    í      •   ,  ,:  fti  n 

'*      Î    t'.      '.   !      '  k   i.    .   • i      ,.¡    ¿id.'     ! 0 .1    i: ,!IV        ir t   ;>, (ry 
n   r"  .  "i y I        -h     ni   ..    •   -y   t ¡      ur   -t i- t,     s   tí,.    Idni ,'   r 
f   r   »l       ti-       t    i;,     <• |„ lM       i< V   1    i, i   \vj   th      J, ,j-,   ¡,t       f 
C'   ,¡    r.    .ti-:,     i    >>;;   *       . .       VJ.I1     • t a  r   i an I   < v   r  '»li   K 

u<d.   ri.ht.   r    y   a      ,,• ra,     -      i   '   -r   «i*',   'i*    •"!,     ,   y . r«t      I 
'. i lit i   ji  1   ,   • h   ..      i >,   c   ;, r   ii. • urh' i¿.-       t    ti,.    .•  . t 
^í  r ".vit        .  ;    i.    .        "i i    ;  k  L ;.I   >'< t     t-.rt1        ir  vi •   s 
t»    t   any   ;   r    ':. ri   7    •    y   ; !.     ai1,  "ti   i.      1'   ti      Nini ••   r  o y 
r   luir     H .(   ti.        » t   ,   ;«    r   f  ,r -i t  ,    rti.tr.ti>',.       l¡.    n¡  r 

* '  r ' '      tl'       'tr    J A' e. .L.. Jí . ...' 'JL *•'•      -lTH-r-t .  r    i.-,   !.. '     c   i„ lu ,ly. 
»H.t ilth     1 «-i   i   ,      i      ri it r   * i   •   i     kti   "(t. 

In j,net ice-   tin-.  Minist  r h ,s  b.e.n  unwilling to 
issu».-   auch T  dir. rt loa   fur  tir      xtin;ruinhin. nt   of  customary 
rights  when   lar      ar..&r:  of lend   -r-    involved.       It  would be 
difficult  to unie...  av .il ibi»-   otlu.r lanci   in exchange  to the 
liking  of the  p. mon   con armai.      In many  instane .-s  the  m ti ves 
concerned were reluctant,   to  y.art  with their  land  and n fused 
to accept conpens à ion.       la  1962 a  Land Committee  was appointed 
by  Sarawak uovarnrant   to 1. ok inte, th.    probi«, n of land tenure 
and  land us< .       This Lend Commit t.. e   node  a.  reform»ndetion that 
Nativo  Custom..ry îii.hta   should  be accorded   full   ownership  and 
this  rocomraaid d. lea has  b.-n ace., t» d  by Government. 

3« Settled lit    Of    Hi, Jit G 

i   'i'»   ''il      '   by   :   <i..   ai.it   r   riitiv     au; torra ry  tenure 
ara   land i hi   a   a  v    :.   f    '      ,      u, v y  d    a    i. . u  '1  v ith  titles. 
Be fon   aurv y   •  :. •       •   r.-i    l    a»,  f h-     «r   ...   h  v    to be 
ck-mar cat od    n I   ' >,    ,i   ni     tally   inv  ,,+ i,   t    i     ni recorded. 
Tit ltT.  will  th .. a    ,.    u   i    ..(...,   u,, ,n th     n.'ive  customary 
rights  or.   • x' n, a. ,i.. .).     a    s     a-    ,-rovi. i   r...  m the Sarawak 
Land  Cod..   f ,r   t..        t,f i i    • ,' ¡a, ht.,  t,    1 aid  but   it  is not 
appropriât     t     irt>     no,        Mi    ,.nt    -v  r  1   iy,    ar as of land 
whore   com UM ti«,     tin   î. .r :   ...a   . e „atainaì  t..aia and mainly by 
shi fv in    cult ivation. 

In arci.a  to  eliminate  land  disputes,   it   is  most 
desirable, when *>. nuxi  tlei/_l >>.nent sch...ne  is  to be   impl.;m. nted 
in  an   area whore  it   hax;   b(„;,..n  ascTtainod that   the   land  is 
suitabl«    fcr dov lopiaaat,   to  v.^tinguish the   rights by the 
payment   of coop« nsation   aid  surrender by  agrtaanent.     In other 
r7o.ri.ls  th»; land should  be   uria a curato r._d State  Land before  a 
Land  Do vol open, nt   Sen. ae   coulet   be  kiplem» nted. 

The surrender  or extinguishment  of  native  eustooary 
rights   has  always been  boaed   on th..   claims  of   individuals  which 
is  provai to th • satini .ction of the Superintendent   of Lands 
and   Surveys.       „a eta    el   e^rlia ther,    is  the   pr-.ctical 
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Ufiaricur-b..,,.,!  ,h a.     J   ,.  í.t,„.   ;.,nJ ï:hlch   i;; nr,t 

h. M  und. r  títl..    r,.-  .,ubj,ct.   t..  ä  t iv,   ^uoteoary   rights   in 
ra-rnally    .IL ,v t. ,t  by   .-ubilo  .net ieri   uni. ss  th..   alienation 
theo   oí   by   priv.ta   tr.    ty   or  nth- r   -ny,  has  been   authorised 
by any  p  ,ual  »r  oP. ci 1   enaction  of th. Kinist.-r for th- 
tl!T1,    hljln''  r.-.-.ponsibi •   ]',.;•   1  ¿j.        Vanaua   forms   of ciocura, nfs 
ot   titl-    r.till   oiibaiet   in .lar.ack.        homo  of th. m   «aia    isatj, d 
und. r  th,   fanro r   1 ai 1   laoa.     fh,r     forms  of doc-urn. rita  of  tit i 
ar    rtno,. ly:- 

«  (.'¡roit; 

«   li.. c;....- ¡ 

an ''Occupati -n Tíckaf ';    .nel 

oth. r  hocum, o,'   ,-vi.luiicín,;  titl,.   to laid. 

"  ¿r'-nt   c   rrUn   \  s . ra of   999 y   ,rr,  fror.   th..   dat..- 
°VSfiU,:'       Thlii-   f'-i-'ï.t^  -f,-.-    iaau,.(i   ooatly during  th.   Majoh's 
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AGRXCUIffURAL   CtlOBS 

TAPIOCA 

Tha Tapiooa Plant 

2.1 Tapioca (aleo known   ¿t" mnioc/caiscft'vn/ubi knyu)  if a. s«ri 

shrubbery perennial that gtowB under cultivation to a height of about 

? tit et to  13 feet.    The leaves are large ani palmate ordinarily with 

fir« to mmvmn lobes, borne on a long elender petiole»    They grow only 

towards the> end of the branches.      As the plant p*ow», the nain aten 

forte«, «anally into three branches, and in their turn, the leaser 

branches  divide similarly.    The roots or tubare radiate fron the »ten 

just below the surface of the sround.   Feeder roots growing vertically fron 

the atewi and fron the atoraga root« penetrate the »oil to a depth of 1)4 

feat to 3§4 feet and this capacity of the tapioca plant to obtain nourish- 

uHKit at son« distance below the surface may halp to explain its growth 

on inferior soila« 

2.2 Male ana fanale flower« arranged in loose plumes are 

producaci on the eamt plant.      The triangular shaped fruit contain« 

three seeds which ar§ viable and can bt used for the propagation of 

the plant.    The »unbar of tuberous root« and their dimension« varf a 

great »leal  in form with the différant varieties.    The root« nay reach 

a aita of 1 foot to k foet long and 1)1 inch«« to 6 inches in disaster 

and a »eight of 2   lb«, to 18 lbs. or «ore. 

geological and Other M^uirmmU for Tapioca Cultivation 

2.3 Tapioca ia typically a tropical plant thou# the approximate 

o o 
boundrie*  for its eultivation aay be accepted a« fro» 30 N» to 30 S » 

altitud«.    Tha bulk of tapioca growing, however,  i« located betwean 

o 
20 M. and  20 s»      la general,  the crop require« a warm humid climate. 

Temperature ia  important mm all  growth stops at about 50 F,  (10°c.) 
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Typically,  the crop in ^own in mrtsm that are frost-free the ymr around» 

The highent root production can be «xpeeted in the tropical lo» landa below 

500 feet altitud« v/h«re average teoptratur«« range fron 77°F. to 8o0F. 

(5C, -27C), but SOB« varieties, however,  grow at altitudes of up to 

5,000 feet. 

2»1* The plant produces best »hen rainfall !• fairly abundant, 

though it can also be grown where the annual rainfall is ae low a« 

20 inches or v/here it is ma high 200 inches.    The plant can «tasi 

prolonged pmrioûa of drought where most other food crop« perish. 

2.5 AS a tropical crop,  it can b« expected that tapioca i» m 

short day filant.      Hot hows« experiments showed that the optimum light 

per day is around 12 hours and longer light periods inhibit starch 

storage. 

2«6 Tapioca pl'-nt grow« beat on light sanuy loans or loamy sands 

that are moist,   fertili and deep, but it grows well on soils ranging 

in texture from the sands to the slays and on «oil of relatively low 

fertility,     la practiet, it is p»own in « »id« range of soils, provided 

that th« soil textur« is friable «lough to allow the development of the 

tub«rs» 

2»? Tapioca can b« produced as an economic crop on soils ao 

depleted by repeated cultivation that they have become unsuitable for 

ether production.    Un very rich soil«, the plant is liable to produce 

stems and leaves at the expense of roots.    In some African countries, 

freshly olssred forest soils are r«fpird©d mm being very suitable after 

they hav« carried a certa! crop» 
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2.8 In shifting cultivation, wh«re new forest land is eis&rtd 

for the plantation of paddy and tapioca,  there is no necessity to apply 

fertilisers.    ¡iowevsr, with « settled plantation th« yield would fall 

wh«n tapioca has been grown on the land for • number of years in 

•accession or in rotation system, as th« «oil store of certain nutrients 

would be reduced and therefor« must be returned to th« soil by fertili- 

sation»    Like all rapidly |p*owing planta yielding carbohydrate«, tapioca 

has high nutrient requirements and «Aauats th« soil vary rapidlj  unless 

provision is ma-'e for the replacement of the nutrient« removed or with 

good rotation.      iäxp«ris«ata carried out in o&ny tapioca growing countriet 

have shown significant increase« in th» yield of roots «a well as the 

starch content -vith the application of fertilizers. 

2.9 i;ot«B8iu« salt«  favour the formation of starch and nitrogen 

«nd phosphorous are essential for growth.    However, if the soil contains 

big quantities of assimilated nitrogen,  the result« would be heavy 

development of vegetative growth without corresponding increase in root 

production.      Generally speaking, no fértilieation is practicad at present 

in most parts of áfrica and üoutfa America except  for commercial plantation«. 

In Thailand, only a few farmer« apply artificial fertiliser» for reasons 

of high costs and farmers' lack of adéquat« cash, host of th« farmers, 

how«v«r, use iifforent kinds of organic manur«e such a« catti« and duck 

manure or garbag«. 

2.10 Tapioca plant is normally not affected by diseases or pests 

in many régions.    In son« other regions, however, the plant may be 

attacked by som« enemies which induci« one or more of the followingi- 

(i) Virus diseases, 

(ii) Bacterial disenfi««, 

(iii) ;iyco«ea, 

(iv) Insects,  and 

(v) Animals. 

1 
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2,11 The toxic principle in tapioca is the hydrocyanic meid 

or prussic acid which is  found in roots, branches and leaves of the 

plant,  both in free  form or in a chemically-bound for«.    Ih« plant 

containa a oyanogenetic gi«cosici« » phaaeolunatin that begin« to br«ak 

upon harvest into hydrocyanic acid, acetone and glueos«, by th« action 

of tu« enzyme lin&se.    The presence of hydrocyanic acid ia eaaily 

recopiized by a bitter taste and at the harvest  of tapioca roots, 

varies  from harmless to lethal or from a f«w BgjBs. t© 250 njpae. or 

«ore per kgm* of the fresh root.    Investigations showed that the 

glucosid« content in th« tapioca plant is markedly increased by 

drou^it and by potassium deficiency. 

2.12 Hydrolysis of the glucosid« by the enzyme can be accelerated 

by soaking the roots in water, crushing or cutting them or by taating« 

It was found that the hydrocyanic acid content  varies littl« in different 

tubare of one plant but varies considerably in  tuber« obtained fron 

different locations.    The distribution of the acid in roots also varies 

in different varieties.    In sweet varieties,  the major part of the 

acid is located in the skin and in the exterior corticl« layer while 

th« acid is uniformly distributed in all parts of the roots in bitter 

varieties. 

2.13 although tapioca io aa established cof<unercial crop In many 

countries in the Trapica and hundreds of varietà«« are in exiatenct 

very littl« ia known of the nomenclature and identification of the 

varieties.    Various varieties are usually differentiated from each 

other by their morphological characteristics euch m colour of atta, 

petioles, leave« and tub«ra but in many instances, the «ame varieties 

ar« known in various places by a number of ñames. 
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2alk L'h.ï   numero';,    v.-wicvi-.-..   of product« an.   grouped  in two .unin 

categories  rn.nih.ot  doluta. n,ü Mo.iihot ^ipi  ov bitter imci sweet  tapioca. 

This  division  is a .-ov-nii...-, of coaouic coii/enieuce and it  is difficult 

to distinguisli b- ¿v.cs.  oh.   Ivo f.-ovpJ ay the botanical characteristics. 

The distinction l-^a::,  .;i;:i,  hcxvcr.   --»t.«  upo.i the contant of hydro- 

cyanic acid whir', cn^ca the toxic^y in the roots.    This  toxicity is not 

a variety crostai   ..id   :^ua  To*   place   U,  place.    As such, all tapioca 

are no« regarded, an   ,-,r:-,u..    ,<d rtiuihot  Utilissima» alici  in certain 

circumstance«   tlv   »..1 <:,.••• tpn, any b.ccic rr^ct  '.nd ^ce nm.     Hydrocyanic 

acid content  tendr   .o d    d^:,cr o-c  peor siilo and dry conditions.    It has 

been classified   th.-t   .;"-d. o:- ru..   ¡-r.::ic roots  contain less  than 50 »g», 

of hydrocyanic  r.nxi  pc dp",  'n   " :'esli roo':, 

2#15 (lt  0lU.   tiirj  ,p. „  • thur-d   crv.   the  toxicity  of the tapioca 

root wa* associated w'ta n;.ocl<..-  o     .a-dcLies but the hydrocyanic acid 

content nm   fourò  to    r,,r;,   rrr-^'y  -i'h  sro-;inn conditions,  soil, moisture» 

temperature and -Lt!i  the -p;>   of  .he  p^and,     ihe  chemical  content of 

tapioca roots  diff-u   <»c >  i dr-- Id;        Krfo^' aro beine «ade to organi» 

research mid  cq,ri..nnT  i . v.,r..o •     rc.io.-   for  tde selection of new 

varieties with id.,d   — V ; •->.! ^d,'^  «•r,° content.     For purposes 

of nutrition ¡.  iMpr^vn-.nf: .  ..,,-.-• ¡,»- of hirfi-protein content have 

to be sou.lit«. 

1 

2.16 In dr.ernnp ?1—ir",   »t-cv'cc:   tho yield of starch,   the content 

of pn.is.ic acid .ihould  Lh^oiv*  Lav« to  br taken into account.    Highly 

poisonous strain   -.re  ^..fovrM   dor  ih-  planting with the object 

of starci«, man«facture:»   •„hereby i in-dUinR  the danger  -f .thefts. 

Uses and doriti Production 
2#1?   ' ~Th^ lim«c:i'o<i-T.*'à fi e- tapioca roots and ita products haw 

a very wide vnricty of ' ,>pli" it- : ¿-¡f- 

•i-v.dvr-J   +'?'-'d pr...j:""d;ion; 

In',!'   v   "or»-*  rr-..p •"•• ti->-i; 

:-i.n i'ifi:t"'o o "   ^I.UCJT; 

Iriitutu.tt"": ci   do;::- "ine, 

11. mT'.C'u--.-   ">-*  ii(. v-i ;t-dii» •=   -dutnrate; 

..-  .-.id' i J1 "r!   'is   adii \'i. '-'e.3 ; 

, ,   .    -p        •   ••  :-J:;  •'ndtistr ion.  and 

" j  <    v.-p.vi    - 
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It is -Iso possible to extract protein from tapioca plant;  in addition 

it is a good source of enzyme which may be utilized in the manufacture of 

drinks, foodstuffs»  liquor, etc. 

2.18 Many tropical countries   io Asia, Africa, Central and 

South'i'« America  grow tapioca both in smallholdings and  «states.    Accurate 

statistics of the  total world production are difficult   t* obtain as no 

distinction ia ma^e  in most cases between the sweet and bitter varieties 

of tapioca.      Som« of the countries  tend to exclude in the statistics  the 

sweet varieties of tapioca acreage as  they are p*o«n mostly in backyards 

of houses for home consumption,      ilowever, the annual production   of 

tapioca roots was estimated to be 85,000,000 - 90,000,000 tons in I968 

am shewn in Table  2.1.      Also a rough estimate placee  the total world 

acreage at 23#2%5 million acres in I968 as shown in the table 

fable 2.1 

tfOBUD PHOPUCTION, ,ûiuA AMD YIJLD OF TAPIOCA ROOTS Ili 1968 

South America, 

Argentina 
Bolivia 
Brazil 
Colonbift 
Ecuador 
Paraguay 
t'eru 
Ven«su«la 

Ceylon 
Taiwm 
India 
Indonesia 
Malaysia 
Fhilippin« 
Thailand 
S.Vietnam 

iub-total 

Production in Area 
000 metric tona    000 beuta« 

2?3 
I6O 

29,203 
900 
280 

1,50% 
500 
341 

Held in 
Kp »/hectors 

2409 138 

33,197 

425 
342 

4,520 
11,800 

280 
496 

2,000 
260 

(including minor product 
from other South American 
Countries) 

2410 87 

Sub-total 20,911 
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Tabi« 2.1 

Africa 

(Conti.) 

Ì 

• 

Angola 
Cameroon 
Central âfrioan Hep. 
Congo (Brazzaville) 
Congo (Kinshasa) 
¿Jahomsy 
Glana 
fluir«» 
Ivory Coast 
Libsria 
Madagascar 
i lalawi 
»ali 
Higsr 
Nigeria 
Senegal 
Tansania 
Togo 
Uganda 

Sub-total 

World Total 

1,5^5 
?62 

1,000 
km 

8,100 
1,142 
lt¥*6 

420 
530 
k'3û 
910 
Ito 
110 
220 

6,700 
232 

1,125 
1,120 
2,050 4872              63 

97*              8? 

»,869 

85,626 

(Not including Mainland China) 

Sours« i     FAO Production Yearbook 

• 

2,19                Efeasil is the largest producer of i tapioca, accounting for 

about 30SÍ of the total world production but -w -,t of the production is 

consumed locally and her «icporta are v«ry small,    Oth*r important 

produco« such as Nig#ri«f Indonesia , Congo, Indi«, Colimbi«, «te. 

also follow the «an« pattern of consumption and «xport. In the case 

of Thailand, whsre rice is the most Important staple food, tapioca i« 

wmry insignificant in thsir diet and there for« this country is no» the 

world'« largest exporter of tapioca. Uuring ths last few year« there 

ha* been a large lacrease in the production of tapioca by nest of ths 

important  producing countries  both tlurough  increased acreages and 

increased productivity« 
t 
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2.20 Though in the early parte of this century, Halaysia was a 

leader  in the world's tapioca flour tra'« with around 100,000 acres of 

land under tapioca  plantation,  production of tapioca lias sine« dropped 

rapidly yielding plac« to rubber.      At present,   it is estiaated that 

an are« of about 50,000 acres in    est Malaysia is under tapioca of which 

half is stated to be illegal cultivation,     lately MäHü, a gov«ratnemt~ 

sponsored organization, has undertaken large-acal© plantation of tapioca 

in Johore and i erak States of   -est halaysia.    another proposal  is under 

cons it-erat i on  for establishment  of a plantation intt« Statt of Negsri 

S««bilan. 

2.21 In tisœmmak, tapioca  is grown inter-cropped with hill  [»dUy. 

i*a  fibres of hill  paddy cultivation are not available and as  the entire 

«rea under hill paddy is not inter-cropped with tapioca alone,  it is 

difficult to raake an accurate estimate of the sole crop equivalent of 

tapioca annually in the Stat«,    A roup;h estimate,  however,  places the 

total annual area under hill paddy cultivation at l8o,000 acres  in the 

State and knov/ledgeable authorities  place  the area inter-cropped with 

tapioca at 50,000 acres, 

2.22 otatiatics of production are also not available.    The Dutch 

Tea« on Kegional Planning Study of the First  division of ».jarawak estimated 

a total yield of 22,500 ton« for the State as a whole and 9,000 tone  for 

the First .»ivision  for the year 1967«      Farmers,  howsver, stated that 

the yield per acre of tapioca from inter-cropping was around IK' tons. 

This works out to a total production of 75,000 ton« of tapioca annually. 

Either the yield figures provided art wrong or the acreage figure 

mentioned above is wrong.    This discrepancy, how«ver, is of little 

sijpificanee as the «ntire crop is consumed as an •nurgeney food and 

normally as  feeing stuff to oigo. 

1 
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World Tratte 

2.23 The principal markete  for tapioca  products are  in europe« 

the European economic Community b«ing the most important for dried 

roots, chip«, pellets etc. For etarch, USA, UK, and Japan art the 

principle markets.     In the absence of complet« statistica of world 

trav;e on tapioca products,  it is difficult to «stimate the total 

quantity entering international tra-'e.    However, import atatieties 

of the -; C countries and the UiiA have indicated a substantial increase 

in recent years,    particularly for dried tapioca roots.      Table ¿m'¿ 

belo«/ illustrates the export of tapioca products in 1967 in comparison 

with the production of tapioca roots in BOB« of the major exporting 

countries except Indonesia,  for which «xport   figures were not available. 

T»bl» 2.2 

Comparatif« statement of Production of Tapioca Hoots 
and Export of Tapioca Products of sons iaajor producing 

countries - 1967 

1 

Country -.xperts 
«300» M tons 

Production of 
Roots OGO'Mtone 

exports/ 
Production      % 

Brazil ¿1.3 27,268 0.08 

Thailand 808.O 1,800 WfC9 

Madagascar 17.2 900 1.91 

Togo 3.3 1,118 0.30 

Angola 49.8 1,525 3,27 

Malaysia 16.5 510 5.32 

Satire»t    F.A.O. Agricultural S#rvic«n Bulletin on 

Cassava processing. 
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2.24 Dried tapioca roots, however,ar« supplied to the üC 

countries mainly by few exporting countries»    The share of dried root« 

in 1967 of these major exporting countries  in the principal three 

countries of the  UC  is shown la Tabi« 2.3~bnl©w  1- 

\ 

1 

MÜ-I2J 

IHI/URÎS OF mi^D TrtiIOC/> BoOTS  IH...I.96? 

Importing Country Germany Ih« Netherlands Belgium        i 

¥mKlmL9°wMi % of export dried root« 

Thailand 63.8 69.3 - 

Indonesia 20,1 18.2 45.1 

angola 6.0 - - 

Tanzania k,7 - - 

Brazil 0.3 _ - 

Mainland China 0.2 9.0 37.1 

From other iiemrcea 4.9 13.5 17.8 

Total 100 100 100 

jqurçe:      F.A.O. Agricultural Services Bulletin on 

Cassava Processing. 

2.25 The largest international demand  for tapioca products a« 

animal feed is  io the JEC. especially in Geroanj ani also other western 

F.uropean countries.    These countries have the most developed compound 

animal feed industries and the price« of feed grains have been increasing 

and therefore are considered the largest outlet  for «jtperting countries 

of tapioca products,     Imports of tapioca producta by th« SEC countries 

hav« be« steadily increasing and were 850,000 tons in 1966 which was 

more than doubl« the volume recorded in 1962,      This is indicated in 

Table 2.4 below:- 
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fable 2,4 

liffOMS i.F T.UIOCA Cifflü AND HSAL IWTO THE ¿.¿.C. COUNTRIES 

(in TOM) 

Country l-/u 1963 196% 1965 1*6 

(imrmmy *,í ,10? 38?,26? 461,533 519,634 701,709 

The Netherlands 1,211 4,738 17,035 76,4Sr, 95,530 

Btlgiun 22,958 72,06? 105,391 100,203 70,625 

France 23,429 19,555 18,013 17,4oo 15,650 

Italy Itó « _ 292 - 

Total 413,705 483,626 601,971 709,016 083,514 
 „.. ., ,,.,,...,...-, 

Sowce!      National Trade Statistics 

2.26 The total eonsmaptioa of animal feed depends on two factorsf 

that is the number of livestock and the consumption psr h«ad of livestock, 

the population of livestock and the consu'itption  per head have been 

increasing in the EEC countries as would  a« evident  from table 2.5 and 

2,6 belowt- 

Tabis 2.5 

fti'E OF JMCMEiüS, Of LIVESTOCK N'JNBEK 

(B.E.G. CüIJlfTiK.S 1962-1 #6) 

Cattle 

Pifs 

Pota try 

Gern tny 
* 

3.0 

0.5 

22.7 

The  'fatherland« 
* 

fc.8 

^5.5 

-    3,7 

BelgluB 
% 

. 2.4 

6.4 

-16,6 

Source :    The ifttrket 1 for Mani »e UNCTAD/GA IT 1968 
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Tabi« 2.6 

HAT.; OF iiiCi^Asas OF COMPOUND FJ¿D-STüFF consmiTUM 

PE:i BEAD   1963A^5 

All Cattle 

Milk eows 

Pip 

Poultry 

Germany The Netherlands Belgium 
% 

26,0 

13.3 

4,4 

8.7 

-    5.3 

j 

17.0 

18,9 

11.1 

%7.6 
..._. .,.,..... ,,-!, 

Sommi    The Markets for Manioc ÜNCTAD/CláTT 1968 

The figttres in Tabi« 2.6 reflect «xaetly the status of development 

in the yields of compound animal feodstuffs.      In the Netherlands( the 

most advanced in this   fluid,   the ratea of increase of cowpound feedstuff 

consumption per h«ad are smell and there is even a decline in «one cases 

(pigs and poultry).      However,  in Germany and Belgium the ratas of 

consmnption are very hlßh and this «fill continue  for some tine before 

the rat« of consumption  per head of animal  and fowl reach«« the Dutch 

level. 

1 

2,27 The maximum content of tapioca in compound feedmills ia 

officially set in Germany a« below:- 

For pige 

For cattle 

for poultry 

10* - 400 

?M - 25^ 

105É - 20JS 

According to an estimate,  the production of compound feedstuff in 

1970 in the three major _l.iC countri »e »«re ma fellowss- 

Geraany 

Netherlands 

Belgium 

12,000,000 tons 

7,000,000 tone 

3,000f0O tons 



The Dutch and Belgium ¡laaufacturers are mor« quality minded than their 

German counterparts alii they recommend the  following as maximum and 

minimum contants of feedstuff:- 

Starch content 

Haw fibre content 

Ash content 

Moisture content 

more than 70$ 

lees than 5* 

lese than ~% 

less than JJf 

The bacterial content is  expected to be under 10 million gern« per gram. 

2,28 Germany importe  70$ of the iSEC's total  requir««ent of tapioca 

«id Thailand  is  the major source of their supply.     It  is reported that 

the ¿EC ani other European country buyers consider  the Thai tapioca 

products as  inferior*  and are looking for better products men at a 

higher price.      Oth*r countries exporting tapioca chips/pellet« include 

Indonasi«f China,  angola, Tangayika and Brazil.    In  the ^uC market, 

an ad valorem fluty of 10& based on the c.i.f. ?alue  is charged on all 

importa of chip«.      The current prices of tapioca chips/pellets vary 

fro« M 183 - ñiZké per ton c.i.f. German port i.e.  Hamburg. 

2*29 Japan is also  fast becoming an important  new market  for 

tapioca chips and meal as  there has been an  increasing; demand for raw 

B»t«riai8  for the compound  feeding stuff industry. 

1 

2.30 Malaysia has also recently entered into  the  intsrnational 

market through its production of tapioca flour exclusively fro»   Jest 

Malaysiaj thou^i the quantity involved is small,    from the study of the 

Thai export pattern, it is «e«n that the market for chipa is the largest 

on« and Malaysia ha« not succeeded in entering this sector.    However, 

in the flour market the Malaysian txport was % in tmrnm of velum« 

and 10ÇSS by value of the total Thai export in I966. 

Prospects of Tapioca cultivât!« & 
1elletisation  in Malaysia   bv A, tTananik 
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2»31 It has been stated  earlier that  UÛA, UK and Japan are 

the principal markets  for tapioca starch»    The current annual consumption 

of all starch products  in the USA la moro than 3 million metric tons 

of which tapioca starch comprises about h%%   of all  the commercial 

starch»    The main suppliers to  this market is Thailand and Brazil. 

There has been an annual rise of around lofi of starch consumption 

in the  United states»  this being the result  of its  population growth, 

new applications é"f the starch and the growth of certain indues tries 

which use starch,  particularly  the paper and  paper box industry,    l'ili 

the very recent imposition of 109a surcharge on all  import,  the Wùk 

permitted duty-free entry of tapioca starch  into the country and its 

iaportance in the US market is  dependent on  the prices relative to 

that of corn starch and potato starch.» 

1 

2«32 United Kingdom is also an important market  for imported 

starches«    Imports of tapioca and sago starches in this market rangt 

between 10,000 - 12,000 tons annually and those are used  in food 

preparation rather  than  for industrial purposes.      Australia and Canada 

are also increasing their  import  of tapioca starch, 

2«33 The other potentially important market   for tapioca starch 

is Japan because the prices of locally produced starch is  high and the 

traditional production of sweet   potato and white potato starch  is 

dtcreasing in quantity.      The local production is about 800,000 tone 

a ytar against a national consumption of 1.3 million tons of starch. 

The import of tapioca starch into Japan increased  from about 17,000 

tons in 1965 to about 56,000 tons in 1967.    However,  the general policy 

in the country is to import raw materials only rather than  finished 

products in order to encourage the local industries.     In addition, 

tht government has  imposed a quota system of imports and an import duty 

of 25% on all  tapioca products,     Trading in tapioca starch by the 

principal  importine and exporting countries   in 1967  is :;ho-m  in dable 

2.7 belov:- 
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Table 2„? 

IWOttTS OF Tài-IOGA STANCH IM 1967 (in metrie tons) 

1 
***«*^>^^       Importing 

exporting ^-«¡<^^^ 
Countries          ^^^""^^.^ 

BSA UK Canada France Japan Total 

Thailand 116,906 3,903 579 54, ¥)k 175,«82 

Brazil 18,437 2 »8OI 21,230 

Taiwan 1,706 1,706 

Mainland China 1,550 1,296 2,846 

Togo 1,321 1,321 

Malaysia 1?2 7,420 254 7,846 

Singapore                           1 1,633 2,170 1,683   | 

U,0.ft.   (re-export) 2,170  : 

Total 137,221 9,103 9,128 J»1»?© 55,790 
—4 

214,692 ! 

Source;    The Market for Starch UMCTaD/ÜAlT I969. 

2.34 It has been stated previously that there has been large 

increases  in the acreage under tapioca and also an  inereasa in the yield 

per aere in the producing countries,  in view of the rising denund of 

tapioca products.    This has resulted  in increased competition.    There  is 

also competition  from other starches.    It  is stated that  even in Malaysia, 

the wide application of tapioca chips  in the feednteal industry would in 

the main depend on the  price of its  competitor i.e. maize, the supplementary 

prot«in ingredients of fishmeal and soya bean meal.      Investigations 

in Malaysia had revealed that  the feed millers would be  indifferent 

to using tapioca chips or maize when the prie« of chips  ia equivalent  to 

85% of the price of maize.     It would be of interest to note that the 

price of importer! maize in    est Malaysia lias increased stedily since 

195a from rt,l?8  to   .202  per  ton c.i.f.   ii   196?. 
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2.35 For iialayaia to penetrate into the international market in 

the fr.ee of increasing competition, she has to take into consideration 

that:- 

(i)    The  economics of  international trade require maximum 

quantities   for  each shipment  and the exporters ahouldf 

therefore,   ensure regular quantities t¡iat  are available 

for  export year-round. 

(ii)    Bach import in.-• country ìa-s a minimum quality standard 

for  each product  which  ti,ero fore necessitates  for the 

exporting country to establish a quality control system 

to maintain the  quality of its exported products  to 

different countries.       for example,   in the UUn about 

'.JCT/.' of tapioca starch  imported is need for  industrial 

purposes viz„  in the manufacture of paper and paper 

boxes,  adhesives dextrin,  textile»  etc.  indicating that 

quality is not  very much of a consideration as price. 

On  the other hand,   ;JC markets    as mentioned previously 

is  very much quality-minded and is  even prepared to pay 

premium prices   for superior quality froducts» 

Ciii)    The export prices have to be based on market prices 

and  therefore exportera should be kept well informed of 

fluctations and  international market  trends» 

(iv) Bulk shipments are preferred for transportation of products 

in boxes and therefore 4t is advisable to have bulk loading 

facilities in the ports   if the exporting countries. 

futur» Prospects of 'Tapioca Industi\ 

Peedificai Industry 

2.36 -Itti the risi.TR standar J of livi:i|:f   the demand    for meat 

and dairy products  is rapidly incr-*e.r¡inr especially for quality products, 

Livestock ;ro<!ucti>n   is  p'o^iTssini,   list  and   : te  product!-n of meat 

is significantly  incr.-asiiif    in /nai.j   toimtries    •£ shown  in the   follc/inp 



./ 

1 
2„8 

Production at' <"**i£ (l..mxd   tosa) 

Base Year Projection 
Country I96I - 1963 1975 

Belgium 

(Luxenbourg) 513,9 68(3 - 707 

'.•est Germanj 2,839,8 3,642 - 3,740 

Netherlands 7D2.1 976 - 1,023 

United Kingdom 252(>'+,0 2,795 - 2,935 

Japan 5W.6 1,082 - 1,180 

Total 6,808.4 9,175 - 9,585 

source;    FAO Agricultural Commodities Projections 

for 1975- 

2.37 The use  of well balanced compound  feeding «tuff has proved 

to be  the most efficient way to  meet the deficit in hone grown natural 

fodder and also to  increase the  efficiency in breeding the right  typ« 

of animal such fis dairy cows, beef, broilers  or laying hens and pigs« 

Feeding experiments  establish that tapioca provides good quality 

carbohydrates chicli ma.ï be substituted  for corn or barley.    However, 

tapioca must  be supplemented by  other  feeds that are  rich in protein 

and vitamins. 

2.38 The consumption of tapioca products such as dried roots, 

chips and pellets by the compound animal  feed  industry is likely to 

increase considerably in the future and therefore, there is scope  for 

undertaking new production nhereve.- conditions  justify» 

Food aad don-food Industries 

•;>.39 'itarch derived  produces an-  going  into almost every industry 

and because   the :<n;d ic -ti in arva   is .-;o  lar<»e,   the starch industry  is 

vulnerable   to at'ac::   fron    lore  sj. .-ci"li zed  nynthetio   products. 
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2»**0 In the textile,  foundry and paper coating industries,  synthetic 

polymers are presenting a serious threat to starch producta but these are 

still very  expensive,      nuch work is therefore being undertaken to  form 

products combining starch and synthetic  polymère so  that  the best  of both 

materials  can be obtained.    The  future of starch utilization in such 

industries  can be  bright   if the  technical efforts continue and expand 

to make use of the new synthetic materials rather than to compete  -/ith 

them or 01 »pose them, 

2,kl On the other hand,  there is no doubt that the  future  for 

starch-base  products in the food industry is bright.      The new and improve»! 

methods of production of glucose, nyrup and dextrin by enzymes and by 

direct conversion from the raw materials are  going to give stiff competition 

to sucrose,     in addition,  there  is a new claim that  sucrose consumption 

has  certain  injurious effects on health while starch producta and glucose 

do not seem to have such adversities.    The utilization of gluiose, syrup 

and  dextrose is therefore rapidly increasing in the  food  industry and 

consequently their production  f.-om various starches  is continuously 

exptmúí&gf, 

1 

I,1*! The most important raw material used currently in the 

production of starch ie yellow corn.       Mew waxy corns with higher 

amyloace content and different properties than normal corn have been 

developed.    The market position of tapioca starch is dependent on the 

possibility of increased utilization in world industry,  particularly 

in the USA«        Hence any success full development of domestic substitutes 

in that country,  such aa starches  from the waxy varieties of plains  (com 

and sorchain) and  fron roots ant1  tubers such as sweet  potato»« and white 

potatoes at  lower costs  than that of imported tapioca starches,  might 

affect the  import  of tapioca starch inte   this main raarket. 
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2.4,3 The rìse in    population  in the  tapioca producing countries 

would also continue to  provide a market  for tapioca roots and processed 

products  locally.      Many countries are coming into production and the 

international market  has bucarne very competitive»     For this,  it se«ns 

unlikely that  the European market will attract any large volume of 

•xporte  from Malaysia.    Nevertheless,  tapioca might become more  important 

in  its contribution to the national  economy ani its support to the food 

industry both  for local consumption and  for export.    This could only be 

attained if tapioca starch is able  to oawpete with the other starchei». 

Improvenent of the quality of  its products and lowering  of the cost of 

production are  the only means  to this end. 

2.kk The habit of eating bread and  other similar  itene made  from 

wheat is universal.    At  present, about two-thirda of the world's population 

import only about 20# of the world's «heat production.      This situation is 

expected  to he worse since the world's population  is likely to double  in 

«bout the year 2000 which moans that  world  food production including 

whaat will also have  to double. 

2#<#5 The consumption of brear!  is increasing ; continually in most 

of the developing countries  including Malaysia.    These countries depend 

generally on imported wheat or wl eat  flour while various «tapies such as 

tapioca fad other cereals are  Rr^wn.    Experiments  carried out recently 

have shown the possibility of pai vial replacement  of wheat flour in 

breadmakinr: by other flours such ai  tapioca and soya flours.      It would, 

therefore,  be logical to assume th»t  the utilization of tapioca flour 

will increase considerably in the f »ture in  the breadmaking and other 

bakery industry  in many of the de/»I aping countri««. 
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2.% In suinuiíi    up,   it may be said  tint  there are good prospects 

for tapioca and its  products both in  food and non-food industries  in the 

foreseeable  future,  though there wight be competition  from other starches 

in certain  fields»      It is  possible in this connection to divide the 

ataroh-using indue try into three distinct  fields in each of which tapioca 

takes a  fundamental different position:- 

(i)    In industries such as manufactura of re-moistening 

ijums,   the position of tapioca starch  is still 

irreplaceable by other  forms of starches. 

(ii)    In industries where thin-boiling,  chlorinated and 

other special starches are required,  tapioca has 

nothing to offer even if it costa cheaper, du« to the 

lack of certain desirable characteristics. 

(iii)    In industries such as compiund feeding stuff where 

interchangeability with other forms of starches  is 

possible,  price and marketing conditions are the major 

controlling factors. 

Proposal for üargmak i'roducti on 

2,if7      From the foregoing analysis of current & futur« world ûmmnâ 

of tapioca products, it would be worthwhile to encourage in Sarawak 

large-scale tapioca plantation and pro-jessing of tapioca into various 

products for trpPinp in the international market in addition to meeting 

the email local demand. The import of various tapioca products into 

Sarawak viz. tapioca flour, tapioca pearl and tapioca flakes for the 

period 19Í.Í, _ 1970 ara shown in Tables 2.9» 2.10 and 2.11 respectively. 

dxcept for the year 197V, when the import increased by more than 100#, 

the import of ta loca into Jarawak «»ere generally constant around k%)  tons, 

and i'hailr.nd had boeri the traditional source until I969.  In 1970, the 

i-iport fror, eat ¡.alayeia jumped io 797 tons from Ji  tons in 1*9. 
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The c.i.f. value of imported tapioca  flow fron »eat  Malaysia in 1970 

WMM around Ï205 per ton.     This is much cheaper compared to the price 

of   »252 per ton c.i.f. {mid in 1969 for imported tapioca flour iron 

Thailand. 

2»48 ft® local demand of tapioca product  is expected to 

increaa« at a minimum averag« rate of about 5% for  the next 10 years, 

partly due to the rise in population (2}# per annua) t  and ris« (2ft6 per 

annua) in the livestock, poultry and bakery industry  in the State. 

2#<*9 The Research division of the State Agriculture Depart- 

ment carried out trial« on 16 varieties of tapioca,   comprising 8 from 

-eat tialaysia and 3 from Sarawak,  at  their Tarât experimental station in 

June 1961.    The roots were lifted in august 1962.       On account of th#ir poor 

yield and palatability, six varieties, including three local and three from 

Went Malaysia, were dropped out  for further trials.     From 1966 - I967 

the reanining 10 varieties wer« tested in a strie«  of  four successive 

trials.    Kxc«pt In 1964 - 1*5 sansón, when there »as  no maintenance the 

•xp«ri«ental area wms kept clean of we«ds by one or  two sprayings  of paraquet. 

Non« of the varieties was affected by peata or diseases.   The trial  cultivat- 

ions were performed mechanically. 

1 

2.50 

1963/64 

1964/55 

1965/66 

1966/6? 

The details of the experiments wer« aa follows »- 

üemign:      oix randomised blocks of  ten plots each. 

Soil veriest Terbat,   (.<orld great  soil group! 
decent ¿lluvial) 

Planting material 
and distance !    Nine-inch stem  cuttings at 

3 ft. by 3ft. 

and growing periods • 

Panting Mi 

8 s U : 63 

"-9 $    9 : 64 

11 í    9 s 65 

30  s    6 î 66 

Plot si 

Plot Sim 

13 by 36 feet 

lf%> by % feet 

15 by 36 feet 

l3 by 30 feet 

Lifting Pat« 

18 ï 10 s 64 

10 : 9 s 65 

12 î 9 : 66 

29 :    6s  6? 
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The resulta were presented under the  following headings:- 

1 
(a) field of fresh tubers, 

(b) Yield of carbohydrates, 

(0) Palatability, 

(d) Cyanide content. 

Yields of tubers 

2.52 The aean yields of tubers  in tona per acr« équivalant viere 

shown in table 2,12 below:- 

Table 2,12 

Yield of Tubera, (fresh weight) in tons per »ere 

N**"*\s^   Year 

Variety      X. 
196% I965 1966 1967 

Mean Animal            ' 

Yield 

Black 
twig 9.61 10.89 16.33 20.22 14.26 

B#rat 10.18 10.49 16.33 14.73 12.93 

Baici 12.78 8.72 y.56 18.15 12.30 

Kapok 14.51 9.30 13.67 11.50 12.24 

Balen 13.05 8.35 14.87 12.'% 12.18 

Hawaii 15.23 8.^8 12.78 11.63 12.03 

Kskabu 14.08 G.58 12.23 12.28 11.79 

Betawi 9.40 10.69 12.15 14.58 11.70 

Ubi ititeli 7.15 8.58 15.56 13.77 11.26 

Putth 7.81 8.90 12.11 10.63 9.36 ! 
I 

Standard 
error 2.45 1.90 2.09 1.43 1.97 

I 

Sotare«8    Annual report of the Research division, 

Apartment of apiculture, Sarawak. 

2.53 It will be a«en fron the table that th*re has be«n variation in the 

actual yield and the relative yields of the varieties  in the different  years   i 

yields in 1965 "»re significantly (  p = 0.01),  poorer than in 1964 *nd  the 

yields in both years «»ere significantly less than in either I966 09 I'^.V. 
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Over the »hole period of the experiment, the yield of Black Twig was shown 

by the multiple range ter;t to be significantly better, (p = 0.05)« than  all 

the other varieties and, Berat significantly better than Ubi Puteh or Tuteh. 

Ì uteh was a significantly poorer yiolder than all the others.  Hone of the 

other yield differences over the four seasons was significant but the 

generally relatively low yield each season and the low total yield of Kekabu, 

Betawi, Obi Puteh and i uteh was suggestive. 

Yielda .of Carbohydritea 

2.51*      Haiidom samples of tubero of each variety were tested in 1966 

aad 1967 for carbohydrate content and the results are shown in table 2,13 

below.  It would ap>ear tnnt the hifhest yielding variety» Black Twig, has 

a low percentage of carbohydrate. This, however, does not conform with 

the findings in ;eet i<alaysia where Tlaek Twig was found to have a satis- 

factory carbohydrate   content of 92.0*;i,  i-'he carbohydrate content of the 

varieties Buloh and Kapok appear to bü  satisfactory. 

1 

Table2.12 

Carbohydrate Content of Ve pioca Tubers 

¥ariety 
¡Percentage - on oven-dry basis 

I966    (whola I967 (Flesh 
tubers) Portion only) 

Black Twig 6.".. 3? 56.6O 
Berat ?8,2,) 62,20 
Baloi 

78 ,1.7 67,06 
Kapok 

77.5? 81.04 
Buloh 

77. tí« 77.19 
Sawah 

lì 21 69.26 
Kekabu 

79. ¿ 7 64.35 
Betawi 

75 r2 73.83 
Ubi Kuteh 

7f.l3 65,06 
I uteh 

71.02 8130                         i 

Sou.-ce:    Annual tivptxi of   the  ^'osearen division of the 

npricaltur«    Department,   -H< c*ai.- >k- 
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Palatateliity 

2,55 In 1962, I960 and I967 each of  the varieties was cooked  in 

an identical way and then tastm! by a panel -ilio represented the various 

race«  of ¿Sarawak,        Of the six hiffho.ot yielding Yaríetíes,  there; was a 

practically unanimous view that Black Tvirç wo.: of poor palatability. 

opinions of Berat varied but  in general»   it vies regarded as of fair 

to good quality.    Kapok obtained almost univürcal approval but opinion 

of Bad. o i varied - the coneersuo was   that   it vvnc of only poor to   fair 

palatability.     Buloh and dawnh fiere   considered to be fair to good, 

Cyasicie Content 

"¿•56 The total cyanide content of the  flesh of each variety was 

determined in 1965 and I967 and of the leaves in 196?, The results are 

givmn in tabi« 2,14 below} these are jrrprcsned as parts of prussic acid 

(HCN)  per million parts of total cyanides. 

Tabic_ 2*1% 

Cyanide Content o1' Tapioca I ihern 

Flesh 
1967 

Variety Flesh 
1965 

Leavee 
1967 

Black Twig 141 11 303 

Berat kk 8 176 

Baloi i+5 2h 269 

Kapok 19 10 231 

Buloh 80 11 84 

¿iawah 5h 17 59 

Kekabu 29 7 80 

Betav/i 9>, 55 266 

Ubi i'uteh k7 12 19k 

l'ut eh 109 ?5 364 

¿PJ4ES5J,      "finual  Report  of the  ..©search division 

oí   tir   Af.'i.-. al cire   D^pcrtnent,  .'Jarawak« 
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2.5? The total cyanide is known to vary with the growing conditions, 

climate,  variety, soil Moisture, the age of lifting and previous  cropping. 

The content of cyanide in the leaves  is of interest both because  it does 

not coincide with findia,,s elsewhere that  the glucosidt    content of the 

leaves  is lea«  than that of the tubers and also beeauat the leaves are 

commonly eaten by the natives a« a vegetable.    The much lower cyanide 

content of all varieties in 1967 compared with 1965 is noteworthy. 

2.58 /is  the available data are too limited to work out any conclusive 

resulta, more  trials would have to be carried out  to identify the uost 

suitable variety of tapioca  for plantation  in Sarawak.    It should also 

be noted that  the above results relate to trials on recent alluvial soils, 

iiuch soil types are,  however,  not obtainable over large areas.    Trials 

were alao carried out on peat soil using Black Twig variety.    The yield 

obtained was 18 tons per acre which compares well with the yield 

obtained from trials  in recent alluvial soil. 

2.59 tinlike in   .'est Malaysia and in Sabah, agriculture is a 

smallholder activity in Sarawak, except in  the cases of a few small 

rubber estates.    The government policy favoured such development until 

recently, where a 'process of rethinking ha« already begun in this matter« 

This  ia  indicated by the allocation of 6,()00 acres  in the Lambir-Subis 

area in the Fourth division to Commonwealth i^evelopment Corporation for 

oil palm plantation.      Negotiations are alao in progrese for allocation 

of large areas  for estate type apiculture to companies both local 

and forei pi. 

2.60 ./hile smallholder plantation has  ita socio-economic 

advantages and also in some cast« advantages) for feeding rati materials 

to processing unita, under üarswak condition«, it would be difficult to 

attract entrepreneurs to establish larga-scale processing units based 

on smallholder crop.      Firstly, in the sbsence of adequate transport 

facilities eithtsr by land or by river,  the  cost of raw materials at 

factory sit« would be toe high,    ^econcly,   th • native farmers of oarawak, 

who  control   "oat  of  f\   • n -ricu] tur=tl   1*nd   <ir '• r  customary rifhtr;,   arc«   not 
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rei labi« for efficient and continúen« production.    These farmers depend 

largely on shifting cultivation where paddy is gram for their own 

consumption.    The first priority is always accorded to this paddy growing 

irrespective of ita eonrimrative return.    Th«"non-nativt"    farmers, who 

could be relied upon, are already making maximum use of their OH» land 

and the State's present Limd Law would not  permit acquisition by them 

practically any further agricultural land.    The alternative,   therefore, 

would be  to develop «state-type plantation» 

2.61 In the fringas of the estates,  the clamons trat i ve affect  might 

encourage  farm«« to undertake cultivation of the particular  crop for 

selling to the processing factories established by the «states.    »Juch a 

ayate« would help the local population,  both  in adapting to modern 

technique«  of agriculture, and also to secure steady employment,  wherever 

applicable,  in the estate«. 

2.62 In viev of the  foregoing analysis,  it is recommended that 

tapioca plantation in .Sarawak should be undertaken on estate basis only. 

2.63 There are many suitable areas  in darawak where large scale 

tapioca plantation could be undertaken.      However, in view of the difficulty 

in securing land, with the present L-.nd tenure system, the State tfovsrnment, 

•e an alternative and immudiate solution, mi/tfit consider persuadine the 

natives to part with their land at on agreed value which could be either 

paid in ca*h or could be converted into shareholdings in the proposed plantat- 

ion.    As large plantation« are lilttly to b© promoted by public limited 

eonpani«« only and the investment on land ( prior to preparation)  is not 

expected to be high, such oompaniee should have no objection to convert 

the price of land into «hares, wherever nsesssary.   The other alternativi 

1« to aaend the land laws which would not only be tin« consuming but 

also would  give rise to a number of socio-political problems. 
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2.64 hue to the limitations  imposed by the inadequacy of infra- 

structure  facilities, ta->iocn  plantation would have to be confined to 

selected areas,    »ort facilities ar*e of paramount importance as the 

proposed tapioca products would be entirely meant  for «Xpert market. 

The  ports of Sarawak,  except  for Kuching,  do not offer even the .linimum 

of facilities»      In view of t'iis,  any plantation to be undertaken would 

have  to be near Kuching and easily accessible  fron kuching either by roai 

or by navigable rivers.      This would only be,   possible in the case of 

suitable areas in the First and Second divisions of the otate. 

"1 

2.65 Two such areas which raight  deserve consideration ares 

(i)    iJteng;i;ang-Stungkor in the Bau district of the 

First divisioni    and 

(ii)     Pengulu-Lingoh area in oecond Division. 

2.66 Both these areas arm  accessible from Kuching by trunk roa-M. 

2.6? The ¿tenggang-iitungkor area is about  37 miles  from Kuching. 

In this «re« about 20,000 acres of land are likely to be available which 

o 
is occasionally mild stoep of around 10      but otherwise  flat,    nt present 

about 1,000 acres of this area are under new high-yielding rubber and the 

remainder is un-ar hill  pa<'oy or  fruit trees,    ¿demi detailed soil survey of 

the area indicated fat  the soil belongs to the rtd-yellow podzolie  group 

and as such not auch drainage «mild be required  (please refer to map 2,1). 

2,68 The renßulu-Lingoh area,  on Beton^—iemanggang Road, and 

measuring about 17,000 acres,  is mostly hilly with grmdm around 25°. 

At preaant  the area is largely under hill paddy and fruit trees, According 

to a reconnaissance survey the soils in this ar«a vary from red-yellow 

podzolic to peat type« and no drainage would also be required  (Please 

refer to map 2,2), 

2,69 Though the soils  in both  the area« are different  fro« the 

soil«  on which trial plantation  in ¿Sarawak was  carried out,  as  discussed 

earlier,   this aoil  type  is  considered to be very good  for tapioca 
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2.70 Both these area« are held by  the natives under customary 

rights, 

2.71 The scope of tapioca plantation in the Pengulu-Linggoh 

are« is limited by the  fact that mechanized cultivation would be difficult 

in view of th« high gra:lienta    and it would be expunsiv« too»    Further, 

the distance from the  port of Kuching would also be a deterrent   factor. 

¿»?2 The .iteni,:;aiic-otimgkor area  is,   therefore,  favoured  for the 

first tapioca project  in the ütate. 

2.73. It  would be evident from the description of climatic  conditions 

discussed under introduction that «Sarawak has all the favourable conditions 

for Tapioca growing« 

1 

Lamé Requirement 

2.71* As  the tapioca products are proposed to be traded in th« 

export market,  the size of production would have to be sufficiently high 

to k"«p th« overheads to the minimum.       Such l»rg«-acal# production would 

also «nabln use of nieder« equipments  for procassing. 

2«75 It has been established previously that the demand  for 

chip« and pellets in th« ,i,.C market  is extremely good and    «at Germany 

is th« main entry point for tapioca products, taking around 30# of the 

LI^C requirements.     Reportedly, some lest Gerann fir«« are prepared even 

to take 5a;,000 tina of tapioca chips/pellets annually.    This might 

grow in volum* in view of the FAO forecast  in recarci to th« increase 

in production of meat during the years ahead. 

2.76 Also discussed previously,   the starch importing countries 

are continuously  increasing their import and ar« looking for alternative source 

for bulk supply of starch as SOB« of the current suppling are unsatisfactory. 

Sarawak could very well b# a sour«* of supply of good quality starch to this 

potential market»       To cater  for tí ese markets  the areas  of production would 

not  only hav« to be sufficiently hi fi but  also the technique of production 

would have to be  nophiaticntpri  to p-oduce   f^ood  "unlity starch. 
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2.77 The proposed tapioca project would,  therefore, have to be of 

fairly large size.      Suitable production capacity would be 36,000 tons 

of pellets and ?,200 tons of starch annually. 

2.?8 Based on a recovery of i+C# of pellets and 2CÇS starch,  with 

a niniaua yield of 15 tons of fresh roots per acre  (as against 18 tone 

and above that could actually be obtained),  the total land requirement 

for continuous workin;. of the two  factories would be 12,600 acres allowing 

50?i of the area for annual crop rotation.    This assumes 300 working days 

per annuo.     Should there be a'ditional mature roots  from the areas  in the 

fringes by smallholders,  it should be possible to absorb this by installing 

a chipping plant at the plantation site. 

2.79 The yield of tapioca generally is reduced from the fifth year 

ero p    and therefore additional land  ia required to be reserved for 

undertaking  plantation to the extent the yield lias been redueed,  for 

keeping the  factory running continuously. 

1 

2»8° In •Jtene^ng-otungkor,  there are 20,000 acres of land and 

to start with 1¿,600 acres  (9,000  for pellet  factory and 3,600 for starch 

factory) would have to be acquired.    As and when additional land is 

required,  there should be no difficulty in carving it out from the 

total land,  provided the entire area is reserved  for the tapioca projects. 

Economica of Tapioca llantation for the Pellet Plant 

2,ol ihm to  the absence of adequate  information on the proposed 

location,  the  calculations  on tue cost of the tapioca plantation are only 

approximate.      The production cost  is worked out  for 6,000 acres,  though 

an area of 9,000 acres would be developed for  feeding the pellet plant 

continuously round the year.      50$ of the area is proposed to be rotated 

for reasons  explained earlier. 



2.u2 Based on an average yield of 15  tons per acre  (though  the 

•actual  yield would be much nicher),   the total yield  fro« 6tOOO acr«s would 

would be 90,000 tons of fresh tapioca roots.    With an av«rage price of   ,2o 

per ton delivered at  factory gates  the  total return would be H .2,520,00(3» 

•lith an  inveetaent of h.J.to million,   this would give a return of 16.69Í on 

the investment capital«    It >'ould,  therefore,  be seen that  the plantation 

«lone  is a profitable proposition» 

Plantation. Operaiiopa 

JaalClaaring 

2.83 All  tree« of 2k inches diameter and below along with dead 

atu.npa of all sizes must b#» dea tumped and burned.      Tress of diameter 

2k inches and above are to be  felled  four feet above the pyounci level 

for reason« of economy, and its logs  pruned and burned.    All these 

operations are  to b« done by mechanical means»    Unburaecl timber and stump« 

are to b# stacked or heaped, around the standing stumps and completely burned. 

Once the area ia  free  from  fall©« timber of all sizes,  the 

land is  to be ploughed and ha rowed one round only,    hrsm around standing 

stumps are to be ploughed and harrowed  four  feet  from base.    This  can    be 

don« by using tractors depending on the grade of the land. 

Conatru.cti.on of Heada, Bridges and Uraina 

2.84 A good network of estate road 3  is  essential for «asy 

transportation.    Baa^d on the road length in the oil palm plantation of the 

Commonwealth Development Corporation  in the Fourth Uivision (which ia 1,2 

chain per acre),  it is estimated that  the road requirement would average 

at one chain of 12 feet wiJe cambre road per acre»      Mo drainage a» euch 

would be required in the plantation but the requirement of bridge« 

over any existing streams would be ascertained only after the land 

clearing has baen completed. 
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2.85 Provisions  for quarters have also been amdrn.    The actual 

cost would» hownver »depend on the a#«d of the personnel recruited. 

'.Twnever a person is  from a  far away place, ha would have to be provided 

with some accommodation.       It is expected that most of the junior peopla 

would b« from the villages around and <#ould not require accommodation 

provided by the plantation. 

2.86 Planting has to b« done mainly in the  first year.      Th» 

plmntiag materials would have to be obtained by developing a nursery or 

fron   /«st Malaysia.    The cost per acre of  planting material is  entimated 

at h .15 m against M'élO - h ,12 in '"est Malaysia.    Though Black Twig variety 

ha« been found to be most appropriate for   «eat Malaysian conditions,  the 

Research division of trie agriculture Department,  Sarawak would have to  carry 

out some more trials  to identify the most rppropriate variety for ^arav.-ak. 

To start with, however, Black Twig should te appropriate.    Th» planting 

distance ia 3 feet by 3 feet straight line.    This would work out to a 

piantine, density of 4,840 as aRainat 3,000 per acre assumed for th« 

calculations.    Th« planting material should be cut six inches and di: peci 

is Dialdraw solution befor«  planting.    The planting angle should not b« 

Bore  than 12 _ 20   and at least two  inches should be left above the ground. 

The dead plant« must be replaced within two months after planting.   Th« 

additional rsquirenent due to this type of replanting,  if any, haa been 

compensated by estimating a  planting density of 5,000 per acre. 

A mechanical olanter mad« in Braail ia being used in Brazil 

and Mexico.    It is a two-row pi inter, using a tractor driver and  two men 

on the machine to feed cuttings irom th« restrved bins  into the rotating 

planting turn-table.    In opérât: 4>nf  the cuttings  fall in succession through 

a hole «town into the  fi,uv->",  r parted by a simple  furrower.    A p«ir of discs 

throw  dirt  in.« the  furrov» mi'    iV.oats pullet: by chains,   pack the soil  over 

the   Cut tifi   s.        phf>    ,-íl'Vr-;t7    o*   t.'  P    iilmitor    i <ì   r if     1 ^    •'ifrae    riÄ"*"*    ¡rlí-i 
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A planting unit was also developed to perform ridging and 

planting by modifying a ridger to work as a ridger-cun-planter, and a 

cultivator to --ork as a six-row plant«* after the area has be«n ridged» 

A staple machine used  in Mexico  is a gasolin«-pow«red table 

»aw used to prepare the cuttings  for planting.    The machine ha« the 

advantage of speed and the regularity of the produced cuttings•      'hen 

comparecí with manual work the time  saving is  in the ratio of 3*1» 

1 

W •Miai 

2.87 Manual or Chemical weeding has  to be clone once in  two rio,,t;,r, 

after planting. 

It is impossible to carry out the first weeding operation 

b#twa«n the ridpes by a cultivator. However, weeding the top of the 

ridpts mechanically would present a number of difficulties. 

2»"'i8 Tapioca is not a. crop that lends itself rapidly to mechanical 

harvesting because of the maraer of p-owth of the tubers«      Th«se may 

spread in p*owth in the .ground f© four feet and penetrate l8 to 2h inch©«. 

Careless us« of machinery for harvesting can damage the tubers,  resulting 

in a darkening duo to oxidation and a lowering value of  flour. 

However,  experiments proved that harvest of tapioca roots can 

be don« mechanically»      In Mexico »ad Thailand, aouldboard plou#« have been 

used to make hand harvesting leas  tedious.    The «talks could b# cut 

successfully by a mid-mounted nowsr or a topping machins and the roots 

could be lifted afterwarda mechanically by using a aid-«ounted disc 

tsrracer«      In §h*na, an acre could be harvested in 254 hour« by a tractor 

while ordinarily,  five man days would be required,    A modified beet or 

potato harvester was suggested to be used behind the tractor,  with a 

pulling mechanism in fîlace of the digging shores,  to raise the tubers 

by pulling at  the cut ¡stems left after topping.    The topping machine  has a 

hf»avy  rtcrec"   iount-- :   <->;••   i]< •   í'icm';   of a   ir-.ct.nr  'rtiicl'  *MiHh«,"5  fio«»n  thí»   tors 
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and then a rotary mower on the back of the same tractor cut the downed 

tops to ¡nake harvesting by hand possible.     11» u«ight at which the topa 

art cut back can be easily regulated by hand rotary mower, 

i l-iiitiag Prepar>t.i.onB/Sup«ryision 

2.39 In order to ensure regular supply of planting material«,  sheds 

hatee to be built at different places in the estate»    These aheda would 

be of the cheap typ« and their number would depend on the shape of the 

plantation.      In a fairly rectangular shape lot,  the numbsr of sheds 

would be leas» 

Experimental 1'lot« 

2.90 Experiments would have to be carried out regularly to estimate 

the yield,  fertilizer requirements and  types of fertilizer, maturity 

period,  etc.     experiments would also have to be carried out to determine 

the fertilizer responsiveness after continuous planting has been done, 

suitability of tapioca shoots to b# processed  into pellet«, and  other 

crops as stylo grass, maize and groundnuts for future erop rotation 

programmes. 

îglËifiorifition, Internal and external 

2.91 loots harvested would be loaded on to trailer» pulled by 

tractors and carried to the collection station*.    Permanent collection 

station« ha-sr« been provided  for in the estimates.    In these collection 

stations, the trails» would duap the roots from «here the lorriea would 

carry the roots to the factory. 
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2.92 The cost estimates are a« below :<- 

INCOME 

Income and expenditure Statement of 

for .6,000 aerea ...of .effective ;trea of 

Tapioca Plantation (for Pellet Factory) 

Minimum expected yield (lens damage 

which would not exceed '•}%) 

Total yield  from 6,000 acres 

- 6000 x 15) 

Valu« p#r ton of fresh tapioca roots 

Total Value of roots at factory gate 

Cagital. Expenditure 

^)   Mai and Development 

(i)    Land acquisition coat  plus cost 

of compensation for standing 

plante ou 9000 acrea  (for a net 

cropped area of 6,000 acr«s, 50fí 

area being assumed for rotation 

piantili;») • 

(il)    Clearing,  falling, burning, «te» 

(ili)    Roa da» bridgi» and culverts 

(roada 8 1 eh. p#r acre). 

Total 

= 15 tona per acre 

s 90,000 tons 

= MS28 

« (90,000 x 28) 

» MS2,520,000 

Per Acre 
]     (MI) 

to 

Value 
(Mí.) 

200 

20 

720,000 

1,800,000 

180,(XX) 

300 2,700,000 
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(B)    Fami Equipment 

Wo. of Unit Cost Value         ¡ 

Ci)    Tractors   {65 HP) 

«nits (MS) (Mil)          1 

5 10,000 50,000 
(ii)    5-toiis wooden trailer 5 2,200 11,000 

(iii)    Disc Harrow 1 1^,000 14, ooo 
(iv)    Hotava toi- 1 6,000 6,000 
dO    Motor Gracier 1 55,000 55,000      j 

(vi)    Crawler  uozer 1 160 f OCX) 160,000      j 
(vii)    Lorries 8 25,000 200,000      , 

(viii)    Weighing machine 1 50,000 30,000      | 
(ix)    Hlsc«llaneous 

I 

• 

Equlpnent 

Total 

24,000      1 

1 ¡ 550,000 

(C)      Builiia^ 

Ms« W 
(1)    Office building,  atarea etc. 50, «X) 

(li)    Collection stations  (10 units) %0,000 
(iii)    Shed for planting material« 6,0c» 
(iv)    uuarters for staff 

Total 

Total   fixed investment                                                       «,    $1 

50,000 

fl%6,000 

»,396,000 

• 
¡ievjL'nup -.XT imditur« 

(D)       Co.it.   Of   1,,-it.nr-in IR 

Coat per 
Acre (MS) 

¥alue 
(Mt) 

(i)    Planting material 15 
1 

90,000        | 
(ii)   Transport of planting material 10 60,000 

(ill)   Weeding materials 15 90,000 
(Iv)    Fertilizara 50 300,000 

(•)   îraasport of roots 6 55,000 
(vi)    Diesel, lubricante, repairs for I 

tractors, 10,000        ! 

(vii)    Stationery, telephone etc. 

Total 

4,000 
! 

| 590,000 
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CE)    22.J.-"1.1 ui i. j v it im (Contract   ;ork) 

\ 

(i)    Land preparation including 

ploughing and harrowing 

(il) Planting 

(iii) Fertilising 

(IT) Weeding 

(•) Harvesting 

Total 

|    Cost per 
Aere (MS) 

Value 
(M,) 

50 y» ,ooo 

16 96,000 

28 168,000     , 

m 120,000 

m Wo,ooo 

194 
—  â 

r   i,    „i                             . 

1,164,000    ' 

^    Cost of Plantation Mananseaent 

(i) Plantation Manager 

(ii) Conductors Grade I 

(iii) Conductors Grade II 

(iv) Clerk, typist, stenographer 

(v) Tractor and lorry drilrera 

(vi) Office boy 

Total 

Add 15/Ó employment cost 

Total cost 

Total Revenu* expenditure 

'»'orking capital  (3 monti« operation) 

Depreciation on farm equipment (IO*) 

D«pr«cl»tion on building Í10JÍ) 

Total depreciation per year 

Interest on working capital t 10SÉ (current 
commercial bank rate) 

Total cost 

Profit before  tax 

Pere-.-a i     o 
return on 

capici   ii.vectneut 

s    MS  Il,84€>,6C»+69»6GO+46t€»u) 

«    iCl,956,20© 

»    Ml (2,520,000 - 1,956,200) 

;    «14562,800 
HS3,5'j6,000 

r        V   J, 

No. 
r '" "" " "*i: ••••• " •••••••'•-'• '"" '    ——~—~- 
i Wage^eneem 1 Wage/Annum 

(M„)          ,        (M.,)      ¡ 
ì   ,                 ,   ,j                     | 

1 1,000      1   12,000    ; 

2 500         12,000    , 

6 300 21,600 

3 AT.     25O 9,000 

13 „5/day 19,500 

1 100 1,200 

26 75, 300    ; 

-     Mil 

MSU,295 

MS« ,595 

,840,595 

• -2. x l,?èO,6ûû 

«   Mf%60,125 

«    MI55.0OO 

»   M31%,6€» 

Nt 69,600 

M$46,ÛOO 
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2»93 It would be seen that apart  fron the profit of 16.6# derived 

from the investment,   the plantation alone would provide 26 employment 

directly in addition to a large number of unskilled labour employed 

through the contraetor« • 

2.9^ The plantation is proposed to be owned emu nonaged by a 

company who would also own and manage the tapioca pellet plant discussed 

later,       í4e the end  product of the plantation would be an input to the 

factory,  the  foreign  axohmige tarning fron the export as also the small 

anount of foreign exchange sarniag fron the export aß aleo the snail amount 

of foreign «change saving du« to the replacement of importa into the State 

would reflect only in the estimât« of the pellet plaat. 

The .Manufacture of Tapioca Pelleta 

for the Animal Peed Industry 

2*95 For the  compound animal feed industry,  dried tapioca roots 

anil Meals  in one of the  following forae are imported by the European 

countries«, 

(i) Tapioca Chips 

This is the most coman form in which dried 

tapioca roots art marketed and «est «porting 

countries produce then. The chips «re dried 

in irregular slice« of root« which vary in si» 

but their length should not exceed 1% - 2 Inches 

BO that they could be stored in ailoa well. 

These are produced extensively in Thailand, -'eat 

Malaysia, Indonesia and SOB« part« of Afriea, 

( 1A J Broken Tapioca floota 

These are similar to chip« in their app«ar«nee, 

but they are generally thickerand longer. 

(lii) Tapioca Pelleta 

The ¡..illets are obtained from the dried chips and 

broken roots b;* grinding and hardening into cylindrical 

shape of approximate!;, 1 ~ 1}.. inches lonp: and 1/8 - ','•>  inches 

1 
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in diameter an;1  arc   uniform  in appearance and  texture.     At  present  t...-;/ are 

only proauced  in Thailand,  the largest supplier of tapioca products  for 

the animal foodstuff industry,,      The production of pelletieed chips 

has recently been  increasing ae they have a ready demand  in the European 

markets.     The  pelleta  have  the  following advantage« over the chips:- 

(a) The quality of  pellets  is more uniformi 

(b) Occupy an estimated 20fi - 25% less space than chips, 

thus reducing the cost of transport and storage} 

(c) Handling charges  for loading and unloading are also 

cheaper; 

(tl)     Pellets usually reach their destination sound and undamaged, 

while a great  part of the «lice* chips  is damaged in long 

distance shipment because of sweating and heating of carreo. 

Pellets are  produced by feeding the dried chips  into  the 

palletizing machine and the resulting pelleté  are screened and 

ba-p.od   for  exnort.       The  powdered chips which   fall  down durinp; 

pelletizing,   are repressed into   pellets and    the process is 

repeated.    There  is  usually a loss of about  2?i - % by weight 

during  the process» 

( iv)    Tapioca ileal 

This product ie the powdered residue of the chip« and roots 

after processing to extract edible starch. It is tjeneraily 

inferior in quality to chips, pelleta find breton roots, has 

lower starch content and usually contains more »and than these 

producta. The use of tapioca meal in the d '£ has declined "ith 

the accompanying shift to other tapioca products during the 

last  feti years» 

^v)     IJMÉPPñ .Refuse or fast» 

During the processing of tapioca  flour,  the    residual pulp 

which is separatee»  from the starch  in the screening process 

is  us oc1   as  an  animal   feed.     It   is   usually utilized ¥#et   dth 

75-'' - •'•0?' "ioi3ture content  in the    neighbourhood of  the orocessi nf; 

f-c'or/   i   -t   ;;   iP'p(i<5  s'in—h-i^d  h/.f-.f!»   it   iE   ::n] ¡,     THn -m'u,-* 

1 
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Is considered a by-product of the starch industry and 

repressala about  1096 by weifdtt of the  tapioca roots» 

There  is no yield of waate/refuge from pellet i zinj;  :>laiit -diich 

could  be markettede 

l'yoctusiiig of Tapioca Chips 

2*9^ The  present method of processing chips  in Thailandf  Malaysia 

and some other  countries is  vary simple and comprises  the mechanical 

slicing of tapioca roots and  then sun-dry in£ of the slices.    The 

recovery rate of chips  from roots  is about  3ft> - 1*Ö?/»«    Bowfver,  the products 

are considered  to be  of inferior quality by some quality-conscious feedstuff 

manufacturers  in Germany, Netherlands and Belgiua.    The processin,', method 

is a« belows- 

^    Preparation of the Hoots 

»Then  the roots are not sorted,  peeled and washed, 

the chips are usually brown in colour,  hnve a higjt 

content of fibre,   sand and foreign objects as  well as 

hydrocyanic acid.     In order to produce white chips of 

superior quality,   trimming, peeling find washing of the 

roots   in a better  way ie necessary. 

( i i )    •Hieing and ¿Shredding 

The roots are shredded in « special machine which consists 

of a rotating notched cutting disc or latife blades mounted 

on * wooden  frame,   equipped with • hopper.    The tapioca roots are 

cut  into thin slices and  pieces a« they pass  through the 

machine* 
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(iii)    ftrjôgg 

Sun-drying is mostly applied,    the sliced roots are 

spread out on drying areas which are concret« floors 

of varying sices        To produce good quality chip«,  the 

roots must ba alieeci and dried as quickly as possible 

after harvest»    The chips should be  turned periodically 

during the drying period which is usually about 2-3 

sunny days until the moistur« content reaches IJpé - 155a, 

The chips are  considered dry when they are easily broken 

but too hard to be crumbled by hand.    The thickness of 

the slices also have an effect on the quality of the chips. 

These thick slices may show to be dry on the surfaces 

but their moisture content is hi#  inside,    ihen rain 

throatens during    the drying process,  the chip« are 

eolletjied by hand or a tractor into pile« under a anali 

roof»,      Interrupted sun-drying affects the quality of 

the finished chipe and pellets,     ihen the semi-dried 

chips get wet again fron rain,  they become sog®- and 

upoj. completion of drying they lose their firm texture. 

In rainy regions like in Sarawak, where continuous 

sun-dry inn would be difficult, • sui tabi«  form of artificial 

heat drying would have to «place auto-drying. 

Civ)      Pallatising 

The chipe so dried ar« granulated in a hanaer mill. 

Th« granules are then transported to m sterag« bin and 

fad by means of a scrii» conveyor into th» pelletizing 

press which produces pellets of the required diameter 

and size. 

1 
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Coat Estimates 

2»95 Ci)     905OCX) tons  of fresh tapioca roots valued at 

12,520,000 delivered at  factory gate; 

(ii)     Recovery of pellets at  the rate of k<3% by 

weight of fresh roots i.e.  36,000 tons per 

annuii | 

(iii)    The  factory would operate on three shift*  for 

300 days a year} 

(if)    The c-i.f.  Hamburg   -eat Germany price of pellet is 

assumed at   .>210 pur ton as against the current price 

varying from   ,183 to  *2k6 per ton depending on the 

quality. 

2.96 í'roiii  factory to port the company would transport the product by 

lorries owned by then  (it  is to be ©»mined whether this or «»ploying 

contract transport would be more economical).      The shipment  to  ..'«at 

Gmrmm port would have to be dona  through .Singapore till such ti«« as 

the Kuching port  is  fully developed  for ocean-going vessels  to call 

regularly.    Port charges,  loading to ship in Kuching,  freight  to 

Singapore, transhipment cost in Singapore, tra^« from Singapore to 

Hamburg and insurance together are estimated at   M p#r ton i.e. around 

38* of the c.i.f.  price which is much on the higher side.    Th«se 

assumptions I»ve bean made to take care of any prie« change downwards, 

though unlikely. 

2.97 The salsa promotion and sales cost of #5 p#r ton ia considered 

to be sufficient according to the  current trands. 

1 

2.98    The return on investment i.e, ;435,350 is 23Ä which is very 

encouraging. The investment would be  of the or*.:er of .»1,75  million In 

addition to a working capital for three months of »1.70 Billion.  The 

workinr; capital is calculate, for thr«°o Months and assumed to be available 

from commercial banking sources 
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2.99 Th« pallet plant would directly «ploy 56 ptople and also 

•onici «am for the country « .mount of ï7,^0,:.x>5   m foreign «clump». 

In addition, this  plant  would be able to replac.  import worth $,;2iv^ 

which is now spent on import of tapioca products  iato Sarawak. 

2.1C» gog.1 fistiaatas for a Tapioca Pellet Factory 

Input 90,000 tons of fresh tapioca roots 

Pellet 
recovery      -      40fli 

Output -      36.CMO tone of pellet« 

Capital Ijvwtatnl 

(A)   Land 

Land including cost of development 

10 acres  to be acquired with the 

plantation). 

120.«» 

(B)    Factory Building» 

(i)    Factory propar 

«nd godown 

(ii)    Office blocks, 

workshop«,  «te- 

di!)    Staff quarters 

(iv)   Oaragas 

total 

Area, 
(Sq.ft.) 

20,000 

4,0» 

2,400 

Unit Cost 
(») 

11 

Valu«  (S) 

l8ö,000 

44,000 

100,000 

14,400 

33ö,4oo 
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(C)    Plant and hqujpm»nt 

(i)    drying plant ,225,000 

Cíí)    liillíiiR plant .30,000 

(iii)    Pelletizing plant 520,000 

(it)    Preparatory machinery go,(300 
J865,ooo 

(v)    Cost of erection, 

•iií'iaeeríng, desíjp,   etc» 

& 255Í plant cost ;2l6,250 

:i ,081,250 

(D)    Ancillary fixed cost 

(i)    Water works .,100,000 

(ii)    Office equipment 

including typewriters, 

calculators etc. 25,000 

(ìli)    Laboratory equipment 10,0(0 

(iv)    Lorries,  5-ton capacity, 

6 units C   .¿5,0«) each 150,«» 

(v)    Fork lift,  2-ton capacity, 

1 unit 3   ,12,000 12,000 

(vi)    Land rover, 1 unit <f> 

-16,000 16,000 

Total 1313»«» 

Total capital investment «     ,1,752,650 

AGì pre-project expemmm 0„ r„ 

11, WO ,280 

1 
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1 
uectirreni Cost 

(A)    Cost of Materials 

Ci)    Fresh tapioca roots,  90,000 toas 

o   >2ñj)0 per ton at  factory gate 2,520,000 

(ii)    Sacks  for packing 36,000 tona pellet«, 

I? sacks per ton  pellet » 30 cts.per l83,600 

sack» 

(iii)    Fuel,   10,000 cai.   per hour 1*00,500 

(if)    Electricity,  6?5 K./H/hr. « 8 cents 

per unit,  ave. cost. 1*00,000 

(v)       Cost  of pumping water 10,0(JO 

(vi)       Repairs of machinery 5,000 

(vii)      üieeels,- lubricante  for vehicles 10,OCX) 

(viii)       Office stationery,   postage,  telephone, 

etc. 10,000 

Total 3,559,100 

(B)    Labour Cost 

(a)     General and Sales Administration 

No. •age/menssra fage/annum 

(i)     General Manager 

(ii)     ¡Jalea  Manager 

(iii)    Accounts officer 

(iv)     «iteno§çratjhere, clerics, 

typists, etc» 

M    Heceptíonist 

(vi)     Office boy 

(vii) Watchman 

1 

1 

1 

6 

1 

1 

1 

1,500 

1,000 

1,000 

ti»   250 

200 

100 

100 

l8t0oö 

12,000 

12,000 

18,000 

2, toO 

1,200 

1,200 

Total 12 
 — — 

64,&)0            ) 
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(b)    Factory Administration 

(i) Factory Manager 

Cii) Supervisor 

(iii) Electrical Char^eman 

Civ) Mechanical  foreman 

M Chief Clerk 

(vi) Junior Clerk 

(Tii) Laboratory assistant 

(vili) Typist 

(ix) Office boy 

(x) Watchman 

(xi) Vehicle drivers 

Total 

Mo. .age/mensum iage/aaaua 

1 ,1,000 -••12,000 

2 500 12,non 

1 too it,8oo 

1 too h, Goo 

1 350 <4,20(« 

2 200 4,o00 

1 300 3,6M       I 

2 200 i»,8oo 

1 100 1,200 

1 100 1,200 

7 •5/<tay 12,0-i0 

20 65, too 
'  —i 

(c)    Production Labour 

(300 day«) 

(l)    Root reception  (female) 

(ii)    Operators   (hale) 

(iii)    Packers  (Mai«) 

Total 

No. age/day Wage/aim urn 

9 

9 

6 

¿3.00 

15.00 

.^.00 

,8,10(5 

13,500 

7,200 

?À 28,oüO               1 

Total labour cost      = 

Add 15!' employment cost = 

;i59,ooo 

23,»50 

1182,850 

(C)    Transport, .and Pal es Promotion Cost 

(i)    Transport  from  factory to port 
- by company lorries  (cost provided for) 

(ii)    Fort charges,  loading,   insurance,freíght 
to    eat German  port & ,)8ö per ton. 
(Initially shipping has  to be done 
through Singapore) 

(iii)    Sales pronotion including commission 
0 ••>$ per tos 

(iv)    Local t'ixes and  insurance   *:' l?í of 
capital  investrv>nt 

#2,880,000 

l80,000 

10, too 

Total f,3fO?S,%00 



I 

depreciation on building ñ lOJé i  33»3O0 

Depreciation on  plant and equipment <?' 10JÉ 108,100 

Depreciation on  other equipment ñ KM 31,300 

Total «,173,200 

Total recurrent cost        =       %t973,550 

Working capital   (3 months operational cost)        =     .#1,7%3,380 

Interest  on working capital Ä 10$ 

(current  commercial bank rate) = 17^,350 

Total  annual  cost        =      I   (6,973,550  + 174,350} 

=      Ï7,1%7,9CX3 

Return from Sales 

Total production  of tapioca  pellets =       36,000 tons 

GIF price   per  ton  of pellet at West German 
port =       ¿210 

Total return      =     (36,000 x ?10) =      17,560,00© 

Annual gross profit before tax    =  Î  (7,560,000 - 7,11*?,900) 

=   „412,100 

Percentage return on capital 

investment =  1^12,100 

1, «340,280 

Tapioca Starch 

2.101 It has been established earlier  that  Uiited States is the 

largest consuner of tapioca starch and Japan,  Ars tralla and Canada are 

also fast becoming important market« for this ataren.      It has aleo be« 

justified, that «Sarawak has a good cma for producing tapioca starch 

to cater to these market«. 

2.102 though tapioca starch could be produced ir.  factor!«« of 

different capacities,  starting fron 500 îba.  of untaited flour per day, 

upwards, a  fairly large size  factory is »up es ted in Sarawak in consider- 

ation of the economy of production espot ' ally with   I;he unler-develonetl 

infrastructure.       As   in  the case  of '¡c. .its   it   IG proposte! th,.t  this 

factory also own ^ri»'  mana ;-f»     the  planta r: on   for supply ol   roots  to 

1 
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2,103 For a 24  tons a day tapioca starch  factory with an average 

recovery of ¿Of- (percentage extraction of starch coni'1 be ae high as 2k'/>) 

of starch and 10, of refuse/wast« from fresh roots, the total requirement 

of roots  worl'js out  at  36,0i)O tons  per annuo working 5)0 days. 

1 

¿.104 .ith an assumed yield of 15 tuns  of roots  per acre as  in the 

previous  cas;;,   the  total yielding aerea**« required  is 2,400.    «Ilo-/in,-' 

for a  ero;   rotation  to the extent of 509' of  the area per crop the total 

area  require'1  is  3»600.    Baaed on the sat.ie as unption made  the economies 

of the   plantation of  these 3,600 a croe  is as below :- 

Cost   es t i-i», i* o   for  1'apioca  tlantati .it of 2,y+00 

acr- r  >*f of fictive *irea 

Income and  expenditure ¿ìtatenent   for 
2,^00 acres of effective are« of 
tapioca plantation  (for starch  factory) 

IMCUMS 

Minimum  expected yield  (less  damage which 

would   riot exceed 590 

Total yi»'ld fro« ¿,^00 »crea 

Value  per ton of fresh tapioca roots 

Total  value of roots  fit factory gite 

= 15 tons per acre 

= 36,000 tons 

= $28 

= '„if 008,000 

•íXPENJITUüí; 

Capital Expenditure 

(A -•    ííffiSá. and •yeyelppment 

(i)     Land acquisition cost plus 

cost of compensation for 

standing plant« on 3|600 aer-ss 

(for a net cropped ar«a of 2,*+0û 

acr«s,  5<Ä being assumed  €ç * 

rotation planting) 

(ii)     Clearing,   felling,burnii £tetc. 

(iii)     scab's,   bri' i ¡es and  culver*. 9 

(roa. te       1  chain/acre) 

Total 

Per Acre 
(5) 

Value 

80 2r>8,000 

200 720,000 

20 72,000 

'300 l,080,000 1 
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(B)      F« 

(i) 

irm Equipment 

Tractors  (63 Hi ) 

Mo. of 
Unite 

«rat   cost Valu« 
(„) 

2 10,'« n 20,000 

(ii) Trailers  for tractors 2 2,200 4,400 

(ííi) uisc harrow 1 14,000 14,000 

(iv) Wotavator 1 6,000 6,000 

(v) tìotor grader 1      i   35,000 55,000       1 
(vi) Lorries 3 25 ,ÛOO 75,Quo        1 

(vii) Weighing machín« 1 30, Oí JO 30,000          J 

(viii) Miscellaneous  equipment ;     V- 
Total 

_         ...      .    T 

' .'10,*.-            1 
— . _____ _J 1   . . L. 

• (C)    Buildings Valu« f 

(i) Office bull :inR, stores» etc. 30,000 

(íi) Collection stations  (4 unita) 16,000 

Cíií) Shad for plant in», material« 3,000 

(íT) Juarters  for staff 

Total 

30,000 

179,000 

Total   fixed  investment                       = ,1,369,000 

(D)    Co 

Revenue Expenditure 

st of Materials 

• 

(i) Piantine; material 

Cost  per 
•ere  ( ,,) 

Value 
Ci) 

15 36,000 

(ii) Transport of planting 
material 

1C 2%,000 

(ííi) Wteáinp; materials 15 36tooo 
(íT) Fertilizers 50 120,000 
M Transport of roots 6 14,400 

(vi) Diesel»  lubricants, 

repair«  for tractors 4,000 

(vii) •stationery,telephone«  etc. 

Tot«:. 

2,600 

237,CX»            i 

 « 
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(E) Cost of Cultivation (contract work) 1 

(i)    L'.nf!  preparati''« including 
plougl inf, and harrowing 

(ii) PlantinK 

(iii) Fertilizing 

(iv) Weeding 

(v) Harvesting 

Total 

Cost per 
acre (3) 

Value 

50 120,000 

16 3" »too 
28 6?,2-x; 

20 4'J ,000 

to 192,000 

19^ ¿•65,600     ! 

W    Cost of Plantation Management 

(i)     Plantation Manager 

(ii)    Conductor Grade 1 

(ili)    Conductor Grade II 

(iv)    Clerks,  typist, 
stenographers 

(v)    Tractor and lorry driver*« 

(vi)    Office boy 

Total 

Add 15$ employment cost 

1 

1 

3 

3 

5 

1 

No.      Wage/mensem 

1% 

1,000 

500 

300 

Av.250 

¿5.00/day 

100 

Wane/annum 

12,OCX) 

6,000 

io, too 

9,000 

?,500 

1,2CX. 

he ,500 

Total cost 

6,975 

6 j ^75 

Total revenue expenditure 

orking capital  (3 months 
operation) 

=  ¡,756, r/,-5 

= ,il89,ooo 

Depreciation on  farm équipaient   (10$) =   .121,000 

depreciation on building (10JÍ) =      7,900 

Total dépréciation per y.»ar 428,900 

Interest  on working capital @ 1095 
(current  commercial imak .-»ate) =    318,900 

Total cost    =    Ï  (756,1:73 + 28,900 • 18,900) 

=    tf803,35Ç 

Profit before tax    « Ì   ( 1,008,000 - 803,875) 

= f¿2Í¿S» 

Percentage  /*ross  retu %   on capita,  invoetrcent      =    ¿(A »125 
1359,000 

=    1^,8 
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It  »orM  o« S' en  th.it  the  return  of   '   . •  % is   on an investment 

of <*1.3? mill loa.       The  plantation would employ l1* pensons  in 

audition to a large number of   -'orkers  employed on contract.    The 

roots would  be delivered to tfa«   factory  gate   at  .«'fi per ton of fresh roots» 

I-ianufacture of Tapioca Starch 

2.10% The  factory is designed to operate  continuously on three 

shifts a day   for 300 days per year.    The product nould be of hi(;
N   :/a e 

having ..loisture content  between  109' - 13í<» 

2.105 The  processing of tapioca starch   involves  the separation 

of  the starch granules   from the  tubers  in as   pure a  form as  possible« 

The   »ranules are  locked up in cells together  with all ether constituents 

of the  protoplasm vhich can only be removed  by purification process   in the 

watery plias e.     Therefore tapioca starch  is   produced by the wet millinr; 

process» 

2»106 /iftor  the preparatory  operations  of washinp, peeling and 

rough cutting the r/Ots arc sieved through root craters and a larpe 

amount of "'.-iter  is added during the  prating  operation.    The roots' 

slurry collects   in a basin fitted with  propel lor stirrers and sulphrous 

acid is a   her'  to  prevent   fermentation. 

2.10? ine acidified roots  slurry is  pumped into a re-si«ving machine 

and subsequently pumped  into separators   for  washing and concentrât inn °f 

starch.    The  final de'vaterinf, of starch milk   is done in a series  of 

centri hur;» í'he starch is dried in a drier and  finally bagged as 

tapioca  flakes. 

2.108 For  the production of starch  pearls,  the .noist starch after 

centrifuginf,,  is  fed into open  cylindrical rotating pan«.      During 

rotati .n the starch grains adhere together   in  the  form of beads,   the size 

of nh-ich depicts on the speed of rfor.ation of  the pans.     The p«arls are 

gradee'  into sizes on a  shaking tray and  then  bakud  for 3 to 5 minutes at 

150"F to 160 F.      The baked  product   is sieved  again en a shaking screen 

to remove any  clogging particles  -i.\r.   finally  dried -»nd packed as   tri -ioca 

1 
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2.109 The root  cuttings aro  ground in a special hanmer mill and 

mixed 'It::  the   fibres  from all   the sieving machines.     These are rie atered, 

dried am'  milled  into tapioca re-fuse or waste» 

2.110 The  processes  involved are   in the  flow cliagranme at page 71» 

¿.HI       Pout lafiatafcoo of :. Tapioca Storch Factory 

}S6f000 tons of fresh ta-'ioca roots 

20°/, 

1W, 

7,200 tone of starch and 

3,600 tons of refuse 

input 

Starch recovery 

Refuse recovery 

Outout 

CapitalInvestment 

(A)    Land 

Land including cost of development 
(5 acres   to be acquired  with the plantation) ¿10.000 

^    -fas tog iiuildings 

(i)     Factory  proper and  godown 

(ii)    Office blocks, workshops 
etc. 

(iii)    Open  floor area  for drying 
pulp« 

(iv)    Staff quarters 

(v)    Garages 

Total 

àrem 
(sq.ft.) 

Unit cost 
CD 

Value 
(   ) 

15, «50 

4,000 

15,000 

2,000   1 

9 

ii 

i 

6 

135,uoo 

M*,000 

15,000 

60.000    ; 

12,0)0 

266.000 
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^       .Pl-'Pt and Kguipnent 

Ci)    I'lant anil equipment   s 

(a)    Cleaninjj,. of  fresh roots 

1,230,0)0 

3 Belt conveyors with suitable gear 
motors and  supports  for transporting 
the roots 

1 .iotatino root washer with  gear motor 

1 Hoot  breaker  with  motor  for chopping 
•ashed roots 

1 Bucket conveyor with ,;ear  motor 

1 Pre-grater  ".'ith motor 

1 rump with stainless sttsel  rotor 
and notor 

^    '.-^traction of starch 

3 sets  extractors  uith sieves and motors 
of a set  of  JSh ocreens   for  the se ••••ration 
of starch   fr ~m  fibres 

2 sere«-' conveyors  -»ith gear  «»tors   for 
grated material 

k pumpa with S.S.  rotor and  motor 

(c)     Purification of Jtarch 

5 centrifugal  separators or continuous channel 
separators  "ith motor« of Dorr Cloves 

3 O..J,  stirrers  with gear motors   for the agitation 
of starch milk in basin« 

3 pumps with SS rotors and motors 

^     Dwwtering and  drying of starch 

1 rotary vacuum filter with vacuum pump and 
motors or basket  centrifuge 

1 frT^h drier  complete with ntta.m heating, 
pheumnt io,   cooking system,   ventilation, 
ìn.;ulM s .n,   supports and motors 

3 screw conveyors with peur motors 

1 blending machine with conical mixing 
warm and gear motor 

1 sifter and  motor 

1 sack-filling screw with two sack-fil ling 
sockets equipped  - 'ith notora 

(•)    -o.ulfuroua Acid Plant 

1 air compressor with ractor 

1 sulfur burning furnace with  filler cap and 
water coaling 

1 absorption   tower   (wood er  er-ramies) 

1 starane tunk   (wood  or .?€3crete) 

1 h,h.   punir, with  not or 
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üríllínr; of two artesian wells 

2 centrifugal   pumps   for well water 

Piping inside   factory incluios  valves  fittinps 
and condensate  line  for boiler 

C fr)    iiaterialB handl.inf; equipment 

? storage tanks   for  fuel oil 

2 platform scales   for roots and starch,   fork 
lift truck,  and  hand carts 

(h)     Other costs 

Packaged boiler  to sunply steam   for  drying 
starch. 

fewer generation   (stand-by unit) 

-lectricals   include switch gear,   power 
distribution»   transformers,  etc. 

Outside lines   for water,   ;wer and  sewage 

Maintenance  crop  equipment 

uality control  laboratory equipment 

Lorries  for  transnortin,"- roots  and  starch 

1 

(ii)     Cost of installation,  engineering, 
tlesif^i,  etc»  & 25''"'. plant coat 1307,500 

Total 

Total capital   investment 

Add pre-project  expenses  (5#) 

Grand Total 

£tegu£rent Cost_ 

(h)    Cost of Materials 

(i)     Fresh tapioca roots,  36,000 tons <ñ  ¡128 
per ton at  factory  gate 

(ii)     oackB  for packing 7,200 tons 
starch, 13 sacks  p«r ton starch 
f.; JO cts. por sack 

(iíi)     Saeta  for ¡»eking    fiast«/refuse, 
15 sacks per  ton T».  30 cts. per 
aaek. 

Civ)     Fuel e-11, 70,000 gallons. © ?0 ete.per 
gallon, 

tv)     Dieael oil,  2k,000 gallons '"i 70 cts. 
per gallon« 

(vi)     Electricity,  ll6„5 .wits ner ton 
of starch r" 8 cts. ^r unit 

(vii)     Water '• 69 cu-nt,   pet   ton of ntnrch 
(cor.t  provided   for  it   "*r water  -'orks) 

(vili)      Repairs and   ir¡ í nta-na ice  (jk' of  equipment 
cost) 

( i y )        General  s u »' •, > 1 i e s 
""of ai 

,1,537,500 

•1,013,500 

90,675 

1, «90%, 175 

MAakÁii 

n,oo8,ooo 

32, too 

16,200 

49,OOO 

16,3oo 

67,100 

TT^" 
I J__~ ~ 
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(B)    Labour Cost 

(a)    General  vimini;.tr-*it i m 

(i)     General Manager 

(ii)     Halee  I-ianager 

(iii)     /accounts officer 

(iv)     Cltrks,  stenographers 
tjpists 

(v)     Receptionist 

(vi)     Office boy 

(vii)     watchman 

Total 

No. i.'age/mensem Wa^e/annum 

1 1,500 1£|,0C!(1 

1 1,000 12,('X)0 

1 1,000 iJ.O'iO 

5 Av.250 15,000 

1 200 2,4oo 

1 100 i,2(>:> 

1 100 1,200 

il 61,800 

(k)    ì?ac tory Admi nistrat ion 

(i)    Factory I «nager 

(ii)    Superintendent 
(Processing) 

(iií) *^unlity control officer 

(iv) lioots  supply officer 

(v) electrical chargeman 

(vi) Mechanical  foreman 

(vii)    Foreman   for processing 
operation 

(viii) Skilled worker for 
processing operation 

(ix) Skilled worker for 
maintenance and trans- 
port, 

(x) Unskilled wrbr for 
processing 

(xl) Unskilled worker for 
maintenance and 
transport 

Cxli) Typist 

Ciiii) Watchman 

Total 

Ho. Wage/mensem '-'age/annum 

1 1,000 12,«30 

1 8oo 9,600 

1 6oo 7,200 

1 5«) 6,000 

1 too 4, too 

1 too 4,8oo 

3 1*00 14,400 

21 ¿5/day 31,500 

11 15/claf 16,5«) 

13 *3.50/day 13,650 

12 13.50/day 12,600 

2 200 4,800 

1 100 1,200 
 ••——-« 

|     69 
'*"• "•* " " " ""•"" "• '" 

139,050 

Total  labour cost =    5200,850 

i'idd  15r< employment   cofst     =    $  30,130 

Total «230,780 
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CO    Other Cost 

(i)    driles expenses and sale  promotion f"' 
5 per  ton .36,000 

(ii)    Local taxefs and  insurance rì 15a 
of capital  investment 1 *,i*40 

Total .,* %„.40 

.-•er racial ion 

'p.T"cr,t ii n on buildings *"- 1056 -26,600 

•"' r.•(-!••,» i   n on plant and equipment ii 109a 156,750 

Total fl80»530 

Total recurrent  cost        = 1,711,670 

•<orkinf; capital  (3 months operational  cost)    =     ,427,920 

Interest  on workinn capital <''"< lOji 

(currant  couinercial bank rate) =     ,, 42,790 

Total  annual  cost    -     ,Cl,?ll/,?0   •• 42,790) 

=     ,1.754,460 

jteturn fron ¿»ales 

Total production of tapioca starch = 7,200 ton« 

FOB price  per  ton of starch = »250 

Return  from starch = .,1,800,000 

Total production of «vaste/refuso = 3,600 tons 

Price per  ton of waste/refuse = Î100 

Return  from waste/refuse - i360,000 

Total return                  =    ¿2,160,000 

Annual gross profit before tax =  i(2,160,000 - 1,75%,500) 

=  #405,500 

»'•rceritage return on capital  investnent    =    405,500 
1,904,0» 

= 21.2 
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2.11? The entire production of starch would  be   for international 

market wnd art of the re fu:.».-? or vaste \'ould also be exported. The 

rest of the waste -ould be consumed hy the iocaJ ferdxieai industry, 

ith f.o.b» price of 2'/) per ton against the» c.i.f. Japan »rice of 

M*.210 .mû an f.o.b» price of ,100 for waste the project would yield 

a return of 21,25?' "1th an investment of 1,9 million on fixed acete. 

The wor''iii(Ç capital is proposed to be obtained on loan from a commercial 

bank. 

Employment 

2.113 The starch  plant  would  employ «Bo persons and would earn 

foreign exchange of the or1-er of   --2 million annually» 

2.11% Last but not  the least   is  the requirement  of water and 

electricity,     '.'hile provision has  been na>w:   for arranging the reapective 

water  SUM» ly by the  factory,   electricity is expected  to be provided 

by the • d. 'te-controllwd electric supply company- 
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•liiL—L2£i^.!.'..t. • ;i;'l»t   a:d hi mat .)Iot,ica.I   it€a;{uua.aaett   frr  Cultivation 

5,1 -ocnnut   in: ri tropical  palm»     Philippines,   Indi:,,   Indonnai ;, 

•'.Viuri,  Jouth  ....e'»   islands   »id oalayoia   .j.nich   together  account   for    .van- 

>.V   of the   ve.rld'o   total   aerea,';..'    md  production  of  the   crop»   li..-  in 

the   tropical   zone   between e<au;     ma 2'.''\,   latitudes.      The  ¡nini  io  alee 

)T''vri "tyond  thin   region betvoeni  e, V   arid 2..5°ò   but   not   on  an  exteneiv- 

or  coniarci al  acule'   or   aìth much  sueros.-. 

'<"•• Rainfall   and  temperature  aro-   the  most   important   f «etere 

aff.-ctirie; ooconut   cultiv   Hon.     The  plant   can  f-ro»  and  be ,r   fraitn 

with  a oeil   dintribuí.ed  ral rifui 1   of ko   inches,   but   fer  profitable 

plantation,   a  rainfall  of hi   inehee  to   K"0  inehee   per   annui,   evenly 

hinlrabuted  throughout   the year,   is  üecesoary.      It  can   aithntand each 

liie;her ruinf di   if the  soil  in  well  drained.     It  cannot  tnrive  in 

r-aaone eath   aang  and pronounced  'Iry  apelle,   during  which  the  oatar 

t'u,J,:i 6°< €>  dovin  considerably.     On  the   other hand,   too  hiRh v-ater 

tabl,J   L"  epaallv   nan.-ful.     Hie  coconut   {»aim  can   tolerate- a   fairly 

einh  degree   of  uaJmity,   and  as  ouch,   coconete    tro  <;r.a;n  extensively 

l e   the   coastal   area:;. 

The  rl. in   r • '••juiraa-;  an  equable   climate»   neither very  ne 

n/'r  v' r-v  c*"l'l»     ile-   optnraim oean   annual   tempera tur--   for  beet  gro-'t! 

md  et.xiour"  yi.il.l   ie;  ¿?7° ;   with  a   diurnal   variation  of 6°:  to  'fc. 

-'tn.-r Feaaiiremortta   fer  aaceessful  grnoirup  of  the   eelr    ,re  warm and 

humid  ce-nditionn   and  plenty  of sunlight. 

•''*'* ,'hougii   easentially  belonging  to the   humid  regions  of 

the   tropics,   the   ooconut   palm  is   highly   adaptable  and   can tolerate 

a   vide range  of sc.il  conditure-   including:- 

'i:     -ooeeal   needy  tr ,cts  with   fairly   high   oofo r 

table    C    t   >   a    feet.'. 
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(ii)    The clayey areas  of the backwaters. 

(iii)    The midland and upland region lying between 

the  const and hill  slopes  with sandy soils and 

low v'nter table     (about 20  feet). 

(iv)     The  late-rite and loamy soils of hill  slopes with 

varying percentages  of gruvel and aand and low 

water table   (20 to  30 feet). 

(v)    The loamy soils with high water tables during rains 

and low water tables during summer. 

(vi)     The  alluvial  deltaic soils. 

(vii)     The  forest soils in the coastal regions. 

^•5 ¿oils lacking in water holding capacity and suffering 

from excessive dryness or improper  drainage are unsuitable  for 

coconut plantation.     The stem bleeding disease  is  common  in tracts 

where drainage  is poor.    Palms standing on bunds  of rice  fields 

usually give :i good yield, as  in these regions,  sufficient aeration 

of the- roots,  adequ-itt- supply of water to the plant  and good amount 

of light  to the  leaves ;»re assured. 

-5*6 Jascci on variations  in colour,  shape and size  of the- nut, 

fullness of the kernel,  etc.  several varieties of coconut ?«*».•. 

re-eogniged by the planters.    The two most  important varieties are 

the  «tail" and the   "dwarf*.     In the  tall variety,  sono  of the distinct 

types 'ire New Guinea,  Cochin,  China,  Java arid Siam. 

3«? The variety Inrgely cultivated in the coconut growing 

countries is the  ••tall» one.     It is also known as  "••at coastal tuli». 

It  is i long-lived,  hardy palm, commences to bear  fruits after ? 

Kr:   w :«'*—i*s  of fa   utin¿  -aid has --<   life  of   .s   lone  ••£•> 6(' y.atrs.     It 

is   f^riy r..SL.:Ur.t   t<    dis.. :0-..-s  -;r.d   p- rtn.     It  is  ;vn«r.illy  -:roc3- 

1 
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pollimted, although  ir, summer months  there  -ire chances of self- 

pollination.    The nuts maturo in a  period of twelve months. 

3-8 fhe dwarf palm, as  the nar,if  indici tes,   is snail  in 

stature,  has  nuts  of  -j&all sifa-s and yields  copra  of  inferior quality, 

it begins to yield in 3 to J,'.' years after planting,  but has a short 

life  of 30 to '•() yoars.    The variety is grown mainly in favoured 

localities  for  its  earliness  and the attractive yellow or  orange colour 

of the nut.    Successful experiments have been conducted by cross- 

breeding the two varieties.    The combined early bearing nature of 

the  dwarf variety and the good yield of nuts  quality of the tall palo 

are  factors which make the hybrid palm quit«.; promising and économie. 

3-9 un-.- acre  of coconut  plantation with 30 feet by }C feet 

spacing would have 50 pelma,    «ach month one inflorescence is produced 

from  each axil of the leaf.    Thus one bunch of coconut a year ripens 

everj.  month.    Usually nuts are collected six tines a year. 

Uses 

3.10 Coconut   is one of those few fruits which render themselves 

to bte  used  fully  and  for different  purposes.     All  the  items that  can 

be  produced from coconut are of international commercial signifie me,:. 

The processing of coconut  into various products can be divided into 

three stages,  namely, primary, secondary and tertiary,    A schematic 

diagram in Figure  3.1 »ould give and idea aa to what products coconut 

can be processed  into.    As would be seen from the  figure,  three main 

aarts  of the  fruit  are coir, shell and kernel. 

31.11 The composition of a coconut expressed in terme of 

percentage with the range of variation can bo  illustrated as follows.- 

Husk (coir) - 30 - 5CÄ 

heat   (k- reel) - 3«  - ¿ft* 

ehe;! - ¿C; m iff,:: 

•'iter - 12 - ^ 

1 

m 
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iìit cur cm he  converted iato bristles and. then  listo rubberised 

coir through o  proci.sa  of rubbtrising.     fho shell con be converted 

into charcoal by burning under controlled conditions and  to flour 

by simple moulding.     Tin;  kernel which  is  the most  valued  of nil cm 

be- midi.-  into dosici ited coconut  for uso  in  food industries or to 

copra which cm  in turn b<   converted into oil  -md then  to soap, 

mrjarino,  ote. 

3.12 «tri in.'ilysin  of a coconut  (ripe i   in terms  of  voricus product, 

might be  of int<root.     This  io shown in the   toole below. 

Table 3*1 

Analysis of o ¿tipe Coconut 

"I 

."iter 

Milk keriiol Copro 
Oil 
Cake 

Desiccitcd 
Coconut 

91.5 ^6.3 5.8 10.9 3.5 

Protein O.k »•.1 H. 9 19.1 6.5 

Fat 1.5 37.3 67.0 1 i. 1 37..'+ 

Carbohydrate 

Jf'ibro 

4.6 

0.0 

7.9 1¿.4 

•4.1 

¿•1.0 

1^.1 

) 
) 
) 

31.5 

Ash W-.8 1.0 1.8 

'• 
1.3 

3.13 The  fruit con olso bo consumed directly - thu  water it 

contains  being very sweet  and soothing and the fresh  flesh is  ilso 

tasty,    in the Asia« producing countries,  those aro consumed directly 

in substantial quantities and also indirectly io the-  form of sokes, 

curry preparations, etc. 

3.1^ The coir brist los  ore used for manufacturing foot-mats 

•ma the rubberised coir  in making soots for passenger cors and busi".. 

Coconut shell  flour can be used is a filter material   in  the plywood 

and  plastic  industries    old also in the making of mosquito coils; 

ictiv ' . *   "   r    r.   ir •     *   c   o o      r,   .1   .     uo   ri   o;:   an   absorption  ago r;t 

f.«r    If   • .    * i  . ',       :     i 
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5.I3 The  coconut  oil  his many diversi.'  uses  both  -is   1  food and 

is  -m industrial r-'W material.    In the UòA,  dañada, Japan and Australia, 

the letter use   is mure  common«    In  Europe,   however,  the  oil   is mostly 

consumed directly   is  -1.  food material.    The  industrial  uat  of coconut 

oil  is nore  prominent   in the manufacture  of soaps,  detergents,  toilet 

•ind Cusrnetic  preparations.     It is alse used as  a  source  of glycerol 

in the- production of nitroglycerine,  in important ingredient  in the 

imnuf icture  of explosives.     In the rubber  industry,  the oil  is used 

for making rubber shoes,  tyres,  etc.    It  is also used in the pulp 

industry and in the manufacture of insuliting material,  synthetic 

r.-sins for coating the  inside of food containers,  plastics and 31 f< ty 

gli ss for 'lirplanes  and cars. 

3.16 In  the  food  industrj ,  the coconut  oil   is used  in the 

manufeetare of margarine,  an important butter substitute  end  in the 

production of coconut  stearin which is used   ,s  a  chief substitute 

far the cocoa butter  in confectionery products.     It is  also used 

•ia   1 cooking fat  in the  developed countries wheF>    it  is   1 solid 

Incuta:  of the  prevailing températures end as coconut  oil to the 

tropics, 

3»I? The  copre  cakt   obtnin-d is 1 residue  after the extraction 

of oil  and it  is an  important ingredient  in the  compound animal 

fee drneal   in aurope  and  elsewhere.     It is  also directly  fid to catti; , 

lambs and pigs  for fattening. 

3.1^ Use  of desiccated coconut is mostly  in the manufacture 

of cakes  and pastries. 

«orld Acreage and Production 

,5.19 according to in  ECÄFE study of the coconut  industry ir. 

.•»su,  tee   estiíin  ted  w.'-r]d  cconut   ¡cr< eg.-    -f the  f.'.jor  e -canut 

•;r /.vins C'Untri e~   in   1'/J3 was  ee  b.-a'.i 
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Table 3.2 

Coconut Acreages in the Major Coconut Growing 

Countries - 1<|63 

Countries 

Indonesia 

Philippin, as 

I fidi-« 

Ceylon 

Hal aya i a 

¿'hniland 

rapua-n -A* ütiiru-.'í 

Mexico 

drazil 

Mozambique 

d.,r,t of the   vorld 

Total 

Oatimatod acreages 
{million acres) 

3 M 

}.kk 

2.08 

1. IO 

0.6f} 

J. 56 

0.35 

0.20 

0.20 

O.18 

1.40 

i4,oe 

Percentage  of 
Total acreage 

27. k 

ih.G 

Ht.8 

' .0 

4.Ó 

'•.0 

¿.5 

1.4 

1.4 

1.3 

11'.I- 

100.0 

\ 

1 

5.2-' This total   «urla acreage is an  increase of 5.43 million 

aer.a  ov.r the corresponding acFeag«   in  195#.     In almost all   the 

cauntries,  ¿substantial  incre ¡so  had taken place;   in  Philippines the 

acreage rose  fr>m i.1*« million to 3.44 million in 1963;  in Indonesia 

from 1.00 million to  3.84 million and in India  fren;  I.69 million to 

2.08 ¡nillion.     The  increase  in the ease of Malaysia was very 

insignificant;  - only  50,000 acres.    Though  data on current  ncreag.. 

is not  ay tilabl..:,  it   is estimated that there  nas not  be-en any 

substantial   increase   in the acreage, is would b«   evident  from  the 

world cupr ;  production which fluctuated inconsistently  during the 

1 wt  •*  c *il'    (Please   s.jK   t- '0..    5, j  bei•,/),   ru'.cianc a   r- cord   autaut 

"f   ".••1   Til i i or.   t.air   a;   1 .('»', ,    •   f1(er»   whi-h   haa   la f   ;,a,t  b, ,.n   • -arOj] 

•r ' se     ¡. -.1 Kir.ra   t! ,.n. 
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Ì0H M 
^atitnated • orld Production of Copra 

(196c - 1969) 

\ 

1 

(finir •000 tons) 

Country    —-^^ I960 1961 19*2 1963 1964 1965 1966 1967 196S i 969» 

rhilippirieo 1291 1193 1255 1'+91 11+11 1431 1585 1312 1270 120:? 

Indonesia 651 623 380 433 580 4?s 520 487 019 6<V; 

India 246 ¿52 254 235 260 262 266 270 27C 273 

Ceylon 1*7 ¿72 304 244 325 270 231 188 190 207 

Malaysia 200 194 162 169 146 156 161 178 157 IV? 

Thailand 28 19 22 20 21 21 21 h.-». n.a. a. .. 

Others 622 691 672 647 664 62? 605 656 716 743 

3189 3246 3052 3261 3407 3242 5389 3100 3222 3226 

n. :l. not available * Preliminary Figures 

3.21 Production of copra  in  I968 cum.  to 3,21 million  tons 

i.*.-,   a slight  increase  of  abouti over that  of  1967.     According tu 

an F«0 forecast,  the production  in I969 »»as  likely  tu a-xceed  th t  of 

1968,   as  the palms  plmt-cl or rohabilit ¡ted in the  doca:k   1 :'51   - 

i960 woulJ  have begun production by then. 

•••orld Trad»-' 

3.22 In the  international market,  copra and coconut  oil ar». 

the most important  cecunut products traded.    Though sloo moving, 

copra cake,  coir producta,  desiccated coconuts,  shell   flour  and shell 

charco il are  ilso not   insignificant. 

i.opr.a 

3.23 fot-¡I  experts  of capra if»   1969 dru   only  to 1,11  million 

tans. .  •   r   i t..   • xr-art   fignr-ae at  th.   b< ginr.inr  of the   decade, 

•r-"ä tr   i-,    11, ra nra  tro"   d  dimoi in   1'i6;,     ihe   drop  ir. export:-,   ia 
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actually due  to the- redaction  in shipments   from the  Philippines»   tin, 

largest copra exporting country, as ehonpxs  in exports from the other 

countries vier..; comparatively  less.    This tris boon due to  the  fact  t':ot 

nor e  end mor«- copra  is being processed  in Philippines to  pro duc u   oil 

insto, id of exporting copra  in  the primary form.    In  I969,   Philippines* 

export of  375,000 tons  "¡lone   aeeounted   for h:-).ñ% of thu  total world 

export.     fho other i;i'«jor copra  exporters wore,  in or<K r of importance, 

Indonesia,  Ceylon  and Malaysia»     India,  although i  major  coconut 

.rr.'iwin,: country,   occupying third position both in regard  to area  and 

production,   io   i  not importer  of coconut products,  especially copre. 

3.2^ The export rati") of coconut  oil  to copro  for the period 

between   1':)6ó  to  1969 is   oleon   in the   table  below, 

fobie 3.1* 

export Ka.tios of Coconut Oils to Copro 

1966 - 1969 

Gross ¿xperts  of '..»rôtis Exports Rotio  of 
Ye ,r Coconut  oil of Copro Cuconut oil 

(1,000 tons) (1,000 tons) to copro 
(Gross exporta) 

1966 S23.6 1M5'1* 1:27.1 

196? »63-^ 1,¿15.8 1:26.2 

1968 560. h 1,25^.1 •JO-l     i| 

1969 »460.2 1,077.9 1:23. *• 

3.25 It might be  of intercet to Bote  that there hits  been o 

declining trend ir  the ratio  -»f   export  of coconut oil to copro 

illustrating the.t   toe coconut  ¿jtmdng otnmtriee ."ire  increasingly 

taking to processino b.foro oxo-<ri. 

U2b The lir¿aet   copre   ,ion  cr'urs   w   eòa,  Anatrella,  New 

->ealand end  tile  y  riv.u.5    «;ot  tìui*ip*voi  H mntrios   ts   •. 1 wu fn  fahl-. 

e e 
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Although  the tot.,1 import by  theoe countries  has declined,  thoir 

shore of the total opr'i  exported has  gone up from fté.^l  in  1966 to 

l)(!,6l  in   1%9.     »li-.-  ...ir.t  européen countries  including USòrf ore 

insignificant  importers   of copn and  their  importi:   -ire- even less  t!nn 

than - of  the dovc-lcpin,--   countries in «oio,  Àfrica  -md «nerica.     The 

pr.-sent trond of progressively reduced export of copra is  likely to 

continue   from the  forse--able  future in view of the urgent  need for 

creating  o cid H ione 1. employment   in the  coconut producing countries, 

further,   the processes  involved in copre cruohing being simple,  these 

tyjM'P of  industries else, suit   these countries. 

è 
Coconut Oil 

.î'«2"«7 «porte; of coconut   oil  in   196s recovered  from  the drop in 

1'->67 but  again    experienced a.  fall  in  I969.     In 1y6fi-,  the  total  esperte, 

of  tiit  commodity cerne   te  563,900 tens   er, compared tu l+?l4,066 tons  in 

1967 -m.i  r/'+3,11h   tens  in   I96Ê   ipLeooe  o...e table  5.6).    In  1%9t   vorld 

export  fell  to '«75,500  tonn.       ith  a  V/.W  of the  totoj   world  export, 

'hilippinws  dominated  the merket in  this fit-Id apnin.     i'hough not 

".»reducing copro  et   .11,   Singepore and  Netherlands   ire .else» among the 

j^ rie,jor coconut  oil   .«porters.     rhe> export  fror, Ceylon also  is considerobl. , 

•md  in 1969,  the  export  amounted to ^,1cX) tons. 

3.2-c fhu world import of coconut  oil  for  196^  - 1969,  is shown 

in   hohle  5.  ?.     üóA io  the principe!   iti porter though its   imperta  he' 

indie ¡ted an inconsistent trend over  the period.    The total import 

of  USA eon  highest in the years  I966  :mi I967,  and  in I969 the  import 

00s  2lC,63i+ tons.     The other r.ojor importurs  ore '.test Gerrriony,  UK, 

.tustria,   Italy,   Poland and Cruiadn. 

•í»<?9 Though the  international market  trend is not very comfortable 

for  coconut,  oil,   tnert  hoe bf._n a sat!«factory rise  in price recently. 

.»ce   rlmg  t-   i  f.-o"   otudy,   ti..     h-nane   for  t to  on I oils is  expect, d 

tf.   ri.a.-  oabot o.tially,   ..:;;.  ciully  iti   th.,   c ntraUy  pi ,nm d    o.d ! 
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developing countries.    .Supplies -ire -uso predicted to increase 

exceeding demand thereby  placing restraint  on -«orId  price.     Coconut 

oil  would  thus  invariably   feel  the gene-rei  effects   of over supply 

of  fats and  oils  in  the world market,  and its price  is  lekoly to 

dicline  frotíí  the   prient  favourable  position.     A   Task Force set up 

by  the Nalayonn Government  to study th„; coconut   industry  in Malaysia 

Pr' dieted that  in view  of  ending of the Vietnam war,   the  demand fcr 

coconut oil  in the  explosives   industry <rould aleso si icken,  thus 

aggravating the total   world mark,t situation for coconut  oil  further. 

3.50 Furthermore,  the  wide belief,  though not  fully established 

by ir.ed.ical  opinion yet,   that  excess consumption of highly saturated 

fats and oils would  lead  tu a build-up of the cholesterol  level  in 

human arterie^,  thus  leading to arte-rio-scoriosis  and cardiac complaint; 

It  is,   therefore,   likely  to   effect coconut  oil  consumption as  this 

is  a  fairly high saturated  oil.     In the Ud«,   the  use  of the-  oil in 

the mnufactur-.   of margarine  is being increasingly challenged by other 

less saturated oils  like  soya ht-an,  cotton s.-eds and  tasteless  fish 

oils. 

t 
5.31 On the bright  side,  coconut oil  is wry highly valued for 

many induotrics,  particularly in the soap,  detergent and explosives 

industries.    Th«se  propertied  enable it to comwind a price premium in 

the  world's  fats  and  oils  mar*wt.    However,   if with  technological 

progress, substitutes are-  identified, coconut oil would lose ita 

market in the industrial  fi.M.    For the present,  the coconut  oil is 

in demand  for the mnnufactur*  of good lathering soap and shampoos, 

and in the production of easily decomposable detergents.    In fact, 

if the prices  and the rate-   of substitution observed  in the past 

continue,  the donand for coconut oil will increase  by as much as 5% 

to 6'A  p.r annum until   1')?5.     This  taken  into account   that  tie, offecto 

;f  a   likely  end  of  Vietrroi   * ¡r  are  not  ..jtp-ected  t -  be   felt  by  the 

industry until  aft.r   1o/?5  or   let r.    A pr-j .ct.ion  of  th,   supply 

1 
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annoti  a  in  on  ECià. rjtuoy  indie :ted  tint  in  1979.   the  jupply ueiiii 

b,    far ahort   of d, <: ¡n1 by   .b--.ut '•TV,¿16  tona  of oil.     this short 

r.upnly  iij  lik..ly  te result  in th-- continuóme  of the-  orín- ris,.'  of 

c :onut  oi] . 

1 

# 

"'),'5>£, apart  i'ror.i  the  do;.i mi   md supply,   two other  footers  äff.-et 

th    CTiio,. titiv-.-  p- aition. of coconut   oil   in  tin  international  aorta, t.. 

i'lnc.   or-,,   •lircrioir; ,tory toriffo  -uri  -.puantit itive  restrictions  on th- 

.. ntry  of meant   '..il   ••nú other coconut   producta  ini',  tin  iiarket   in 

th-    developed cuuntrior,     ihe  hioli  freight  r -toa cinrped by  the 

.•stahliídnd shipping  iims   )f too  developed countries  is another 

di.torrent  offset in¿  th..   «'or Id c.cenut   groom'«;- notions,     '"hose  foct-.ra 

t. gothor ofl'-,,ct c,nisiil-r .bij  th..   position  of coconut  oil viz-n-vxo 

otne-r  conp'.-tinr  fats    i«l -.«11 ,o, 

}.}} i'horu  io,  o  ¡j-.ofi deo'nd of copra  cake  in the   international 

aarket.     ibi.   totoi   "o rid inport  of copro   coke roo.,   from '+-°6,950 nutrie 

tons  v-.lued at   oo„y?,602,0(po it: 1%h  to 6lk... h?r nutrie  tons valued 

at  iiSj,5C,33t,>t'XiO in   I966 -md thou dropped  to 509. '?%   Metric  tons 

v-.lu.-d -t '.o.M,06z,:)O»   in  1'jfio,   thon  ap an rose  in   196i   to  341 ,4-9) 

a,.trio   tons  v .lu., d    it   'lo d>¿,07^,000   Üloaoe  s",.-  t^blt^J^). 

p. 5'+ ih-..-   laryert auno! uà-  of c pro coke   in the-  internat ion J 

norket   his  oil   al ont;  been  the    'hilipeirnE   folloao-;! by  Indcnosia,     In 

h'6-j,   hcvever,   tío    indonesim    'Xport   exceeded   taos...   fror,'  idi i lier i ne,s 

by  about   5<i° ine-tri e   tour;   (M-oisc   fa-e   labi e  j>,() ).     Hi.    importers  are 

aestiy  tho European  countries notably Germany,   denmark,  ¡lethorìanJs 

and òoook-.n,     incupii  tho Danish imports  foli markedly öfter  1fj6? 

(from 6,06ü tona   in  19C>7  to  3,079 tona   in  I969)  tho Dutch  inport r an 

fron;  5,o10  tons   in   lein  to  i,2C'?[  toue   in   V/7 and  apain  had  a   drastic 

fail   in  19f'i-.     In   19':9,   h. r  ìooori  increased by about.   1,000  tons, 

"he   ion..on  import  h r  be.01  incr -o.d:i:* st.. ulily except  in I96? "Aeri 

th«-   i-a.ort   f. 11   1      t;,.'o  t   as,     ¡hi.'    tr.-ei   is   likely   to  continue   in 

th.-   . ur.'ji-'-r.  •   oe-  . t    f  r  o   f •»• y  o s   io    'i   ••     t'  th.   t.- v. J oprar.t 

-'.vin.f,-l  in   ta-    . iv   - •:..!;   inJoo^ry. 
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Tally Mo,  3, 
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Qeole opt>- ci   lue onut 

•^•-> ih e  «/orla market   for  oiosiecatod coconut  hua been  fluctuating 

inconsistent I;/ ov< r  the  last  t;ix years.     The   t  tnl  world  import  of 

desiccated coconut   fell   fron;   100,¿OP; metric   tens   in   1%'»   to   103,8?? 

nutrie  tono  in  1pé7,   then ;t,;:;i¡i la^e  to   I3I ,.'-63 mi trie  tons  in  196-c 

'Hid suffered i   fai]   te   Ho, 'ñO ,10trie   tons  in  I969.    The corresponding 

¡rie    per  ton,  however,  rose  fr >i:i   ,-o 209,00 In 1964  t.., UOiV'l   in   19*? 

-md  then  foil  to UcJ^O,00 in  191 9.     l'ho, min   ,-xport.rr,  of d-'.sicc itod 

roc nut  h ve  ;i._-.ri  Philippines  ino Ceylon,     »ntwoen thorn the  two  count«, :•• 

produce   tLoust  the  «•••-.tire  quantity  of desiccated coconut  «mich tntt-rs 

int.    intjnntinnd  market,     iha combin- d  tot-,., i  export  fr er.  these   too 

ccuntri.f;  ui  1 '00 wis   196,00^ tono  of which  ehilippines accounted  fur 

•O'tO-O fono,    0, rdlor -piantiti-s  -ir     oOso exported  fror,  other minor 

pr-. "ucir.,- countries ouch   ,s   iorig 1   (1, S92  tons  in  10Ó9-,   ivory Coast 

(9-0 fm,  in 1/>9),  Jnzil   (52e   tf.ns  in 196 B ), . ox.Co  ÍM+p tono  in  1-A»;. 

1
"
!K

   
:'''inis';  oxport  M-;a mor.tly  to Austr^lio  -:nd cVw Otalond.     Tío-  .-¡exicir 

io«1 Jr"tzili»n --xport  oont  i]:.!oGt  eatirely  to «rpentina. 

1 

« 

•-'•^      I'lio Ceylonese tnd ohilippinos export to various destinoti...ru 

io r-hovm in the tables below. 

Table 3.10 

exports of Desiccated Coconut from Ceylon 

(Thouii'md tons) 

iiostiaotion 196% 1965 1966 1967 1o6fi 

Unit« i Kingdon 10.1 1   .9 1?.9 17.2 17.0 

jc-many 7.9 0.6 3.2 9.6 0.1 

¡H'tuerl olds >.** ¿.o 3.2 5.'« 9.9 

Fr ne. 1.7 1.7 1.6 1.9 2.? 

volpili :  Luxeobeairg 1.:. 1.7 1.7 1.2 1.C 

H a] y ),o •i.r « .7 •».9 0.6 

Otio.r  ... ut.' rio.: i .. 9 1   .. i*.7 17.0 32.0 

- . t    ; ,<.. 
''•-•• 

.6.5 '»6.9 ;  ;.1 

urc : art a»  o, n rr 



J. \ 

r 
rimi.   ;,n 

export:-»  of .y>:òiccat'.d   -.oeoiiut   fryc,  the Kalir-idin;? 

ti., at unti- >n 196'. vj('à 1«)66 1%? I«;6í. 

• init   d   Üt.otto;. 

Oth.-r  C'untri •;•; 11 . 1 H.) 

*jd.t> 't.'i.¿ 

17, . 1*>..' 

'I • to Ì (•-'/. 2 6-.'4 6--.7 bd.1 dd.o 

In   th..   ix ri   i   1 -jbh -  1>Jh9 nor.;   thon   <:(*?• of 0. yionh-,  y   only   ov,. roy 

yrnd-iction  of 6'J,00'j toiii» '••nt   to    .-.,;it  mi »'.uruj-,  oh..ut  3<Ä  tj '..nit.: 

Kinyu >m   or,.!  -.bout;   ih.   oof...   |ioo.tity   t--   tl,.    nx countries   of  th«- EEC. 

urmu-il   uv.-r.'W   ..xy.rto   .-f d,.-oic<r.t. d   c... ci,nut   from  th.    i'h 11 ippin.,-f 

on-mnt..-d   t. 66,'?«     tjRS    -f -ihioh  ..;"j.;htlj  ,•;. r.   thon  s,?,-;»    t->nc   or 

'<.>/   <if   t ..-toi   ohiyo ot   .•  ..t  t     th.    Utnt-d -diit.o. 

1 

• 

3.3? ¿'K   lor*,, .-.t  ,•; TK. t  r.-s.sia«. d  U.K. and other ¿uropeno countn   o., 

O.G.A.   -in:I   otilado-,      .iiriu :1   imports     f   l siceotod coconut   into   th- 

Unit.-1  Kinfcdw,  ov'.r--.tod   1''t(«.x".<  tonr   in  th.   ¡croud  1 itS^  -   19<S i.     .ibcut. 

't   thir"   of  th.    t. toi c->ns.jnr,tí...<n   of   th     dicicmt.'d c-.c<;nut   in th.. 

Unit-  I  it in,;.he.   is  t:o..a u[. by   th.    co -col .te   .nil conf. ction...ry  in.lu.otr.... 

""v«o  h-k -rt>,   it   io r. .   oto-i,   to.ko   hilf    .»f tin.  b .lane,,   oir.ì  ti.,  r-ot   i:-. 

tro.i ol   through |?roc.-r.o. 

ilo'  ddü  i-¡port  of •;'.. -•iccit...! coconut  £..-r  tn.   yt- \rr   1'>.o  -  T-é. Hü 

ov..r -y--d   -ÎS   bi,l •;;;• 

o1, ot   tommy 

-•i--theri-indu 

Pr.once 

üi.lgmni/Luxf -burg 

it-ay 

7,'yx; torib por innutr. 

^t!o "« i ton.--, por oniiira 

2,300 tons p«,„r innun 

1fi*CC- tons per innur. 

V t' US o« r onrmr. 

.'he   ict't   0 roK   ino-rt  »ir-o H, • o   ine -ti.--i -t. nt  during th.-  ¡.-..-rr-d un....r 

'-•   t»- u •;'.   if     '0   - l, ;u.   r    ,   lío   '   TO ,v  ?, ;'  ¡J t- :^. ,.      OUt.Cb 

Tt     1-  . »-.i ;t..   tly   J> ;    f ,   >-   f -mo   u,   1  -   >  f. u   ' 1 
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'*»    '     -   -^ in  1-«'\«.     í'h-    fiooico  import   want  down,  but  slowly,   fror; 

-' » C-'iru" t;>  o,. )t>  t'-'tii;.     1'hi-     >. Iriuii/Luxcti.burH inj'ort  woo   f   iriy 

''-'^t'lt. Tt;ii\n'.'  oo  ,:-t  u}:   ti:.,ir  i;,|c«>rt'i   fr-.c 21   ton;-   in   I'joh   t« 

1   l «i">   i¡» 1   i"  tu. o oh   v?  t r.ü,'.t.'   t:.,r,o   in   1-,fh-?   ,ir>   19c'. '   r,ü|!t':t]v.  ,. 

ò«?"' ."')...   -.ó :.. ,rK.t   fr   i, E tooott :d c.-conut  feil   fr.-ri  '/• ,'+.x>  t-,r.- 

"•  1 -ho* t,.   H?,:';nc v.n.o ln 1 =',7.     ir.  1 é~  th.-r.. ? ..J. r   ris«.     f 

inju,»rt   t<   08,0,0,.   t..,if.;»      "-a.ï   ouff, r. d    •   f',11   t>    .->,     •    :   S:,    m   loov. 

it   -o:oht   th.   .'.f  int. r,.st   t-, noto  h  n_-   th-it     v.-n  «•iti:   thio   low  import 

in  1 *''-»   -^  y'-~  oio--ot  • "¡U'1   ti t -toi   r;urop..-in import ,-]uriri!i th rt 

y,~ir«     H   -v.r,   tii,   . riti Tu  iiS   import   - xcqd.   f ,r  't  s.tr«ll   quontity   io 

fr-,«i  fhilit.pin  ;>.     Ilo-  anali   oupplio-ro  .ir,.   Jjjmim,    J.ylon  oud  C~in -00, 

-'•tf0 !n  v'i^,;' -'f  th.;  ri H i rip  otoroì TO   of  living  ir, th«    0. v- ìop.  ' 

o-ountri,o-,,   fon.    i,     ad  f'-r  dioico ,t    '  e  conut   ir  lik. ly t..  go un. 

Moroover,   it   L.  b. 1 i v<(]   tir-t   th -r •   IH   -   1 ,r,o   potanti-;]  m-,rk..t  • xi.d.in, 

in   th-    c,-ntr;lly phmru-o  e  untrion.     It mi -ht,  ho*„-v .-rt  bc  n*.c«:.-v.-'iry 

f •'r   t:¡'    0-:e>tiut   ¿r --win's  e..>untrí-,.-o   i>-   i-.une!.  rn'i.,:--,iv..-  ailt.:-  pr< *i »tic«. 

». f forts   in •«• ;?t, rn R-.rk.-ts  to  popnl iri;;-.   th«-   c-.cornit   o-m .-ri  .k-lie .ci- . 

kn -wn  t     ;.;.--i-in;;. 

\;thor i'r .uuet;.; 

ó*i<1 ''hti'    io i  <; »od  potentini   f..-r coir rop.„s and coìr  in   th. 

our«.peon e-.untrioa particularly  in • oßt -»or-n-iny uh-, r ; rubhu risoti e  ir 

is  used   in tin.  nuking  -.f p^ss-ng-.-r e-ir  s.oits  ond in Enalind  f.,r  th-. 

coking  ,)f .-print c<ir m-' f.n-osos,   ond os wall  pudding f r sound 

insuiotion.    Thi.  d«,o ,2ul  for coir in tho building industry  hos  ät.-clito. : 

oonaidw-r-ibly,   it  hivinp  be ..-n roplae .-d  by  --tho-r ootorìols oitch  oe 

oto in gloss and slogs which  or...  moio   r..sii to rit t,.  doc.i.y -nâ  ohieh 

COTO-aid..d price  ori¥o¡tog,,,     The bulk  <->f th«   coir now uotd  in   -o. ot 

'Jrcrra-uiy  is cuniiig  fro: C.>yJon   aid  i.vtst   .»fricon countries.     Locol 

-•o-.iid   dc    uxiot   f-r c   ir   ir.   ti--    o -ouf •<••: t • re   -f br-io;,.oi,   nit.ch-n 

br    ••''•'•   '^'''  J'»-"*   r.,  ru.   : t   -.   u,.M,yr f ir -ntlr   o   .11, 

1 
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***i,í' 'oc   >'at   -.'-lì    fluii!'   'Oil   .....   il    oo.rco.,1   Wolo i   i. ¡Vi.   v,r • 

littl».   ijc-.'p,   f r  th-   int.-ru   M   ool   mark   t,      .'•.,   :min   ÍV:h,,io:   limit i.^t 

thl   u---   ,f coconut   ;;h. 11  fi., ur   io  to     v. ry  vide  variety of con.petinp; 

..r^.luct«   that  Co b,    j.,. J   oo   fiii.r,   uueo   oo  co«,   nica,    oux-stoo, 

outnut  o'oiìo  '.-.«1 •• ooto   fro.  pulp   md  saortuno.    Th., cioac,   of r «• 

n .t-i-i-hlo   is  largely   L t,T i Ì oy  to     iffici.-icy  -.ni  io» c >ot    if 

th.    Hupfli  r.    «.; roc nut  . li.• 11   flour  e ,rmot  b.   tuool by   a.;. If ao 

•;   fill   r,   ojt  -vu.4  b.   e jnbir.  ¡i w>th    ,th  r  oil.an ois,   tic  total    ,nuunt 

concur;,. J   io   eorto.quontiy   3:1:1! 1.     Locally,   ,.xc   r-t   f. r  -,  Very so-.li 

ur.i -ur.t   bono   ur.ed  t     oh      i....?Tnt     ^:il,,   the  d.nnoh   fir coconut   üb, 11 

f i our   in   nvoo-rdfie ¡nt. 

•',L*5 rhl   •'^•••: .nd  f-r coconut  sh.,11  choreo,]   io l-.fppìy limitid 

1     tri*    ',ct lv ,f-   ! er''-':    =oki:«.   iniuntry.      It   io  boii,vod  th it   th. 

•'••'-•••'iid   m   to ;o „r.i   oaall,   ano v.ri...; ,-;r..otly  fr.,r. country t.   e >untry. 

dew. v,.-r,   uotiv.t   d e .¡dì  n   u;   finding   ineroao ¿np; iy met*,    oppile .Uo-no, 

¡ ortioiii'.rly  f ,r ootor  purificai TI and  air  ooi hit 1,01 c-ntrol..   From 

ibis,   it  con to.   inf.-rr-.d   th .t   tío   ch , osd   i.7  or-am    corr- o; . rahngly, 

.;.•..]•.-oi illy  in  too    h..,., )0|, a   nn'ootri-il   oamtri. n.     Th,   l..,c   :   o,„o au 

for   activa, d  carb ji   io   otili   omoil. 

1 

j..<....¡.Lay.-;:i,ui Product i n 

-5*M'4 In th'   " r"ld o-.nt-.xt,  hol-ysi-,  holds o  er. dit Alo positi:.o 

-.'ith r -p.reis  to h,.r coconut   in !uatry.      .iti.  -;  total  iei\o.ig •  :f about 

h.63 milli-n,   this e ,untry rank.-d  fifth  in  aerea,/,,   under ccontit   in 

1963,    m,i  account, d f r  W  uf  che  tut al  coconut acr.. tg.   in  the  o-rlh 

then,     in copra  pr-»auction,  Ma njaoit 1  is officient  te the  extent  th it 

an output   of  157,0.« tono  in  I96Ö put  n,.r  in th,  aixtb position. 

*>4,':'* L'1' u«h ü-ra.oik  1...3  1   lar.o.   producer of coconut,  no  far  it 

hoc   o .it   hv.,.r.   able   to    ot   ..v •••    . h-    require tri   ntß   of   i t;l   100 .1   pillo, 

""   l   t     • •'•   '-      f    x. * "*'    ' 'rL   '•-      -X'i    tbi   »:   v  raro r.t   ....pf.ort   in  to, 

-*;    n":   "•      [    "'      '"   ° «   ,l   -*    --t   r.   !.   i,   to       it  O       ifi   Thu   c-.iy,^  y    -r;  , 
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it   :ui ,uld b, -  j ¡;.,. îl.lc-  f r th.    ót-it     t«-  ei.t  r the  int .-riv«.t i >n el  r.irket 

f   C'.sr   -eut     -J" «.«lucio, 

'••'•'-> dc«,;eut  -c   „,.;  third  in  t^r. e    «f  -icr. •:;:    in e if tira;  - 

liter    rule«, r  -.nh   ,.   ''/.     Jh..   tote]   ojee  un«.:.-r  coconut  are.tint, d  t< 

1^2, >.'•<>.  eeive     I'  /mich 7V,'>'!¡'  «eer, r   ,-e r.;  under productive   pi mt ;ti.\n. 

'*h>    -*>- -t-    f,.v.. rn:r at   i.,itr.t..d   •;   aube.idy  .;cl.--r    f,«r  planting  <jf  ce-aut 

:-!l   1 vv  o rid  bh   1°7>- 'i  t. -t ; J    <r.. i   «,f  71,«'0th   ter-.:; w,.r«   brtur;ht  und, r 

ii-.v.-  o-«c« nut   pi «,,t   ti   fis  m.,i   r   trie   acheta,     uurih,/  th«.   acconci  .'r-loyer. 

ti-h,   MI .th., r   ho,.vd, ••cr-. .'j   .re  tropeo- fl  t;   be pi ,nt,.d.    Outsid,-  the 

-;co •'•>. ,   little  f<r  n    ti. w pl. if.t-.ti..«!!."  h-»y.. be» n nii<h rtik..n by th 

firn, re. 

1 

'"•Í4'-7 ..'-iceirjt    ;r--ir>   ir.  Sir'«nL   or,    ene •;»tr-¡t. d  r.vtinly  in  th«, 

first   ere! rj./c «ud  uiv.-i.rir   »'h-ed   th  íV   er     r.cittorcd  j.l   nt :ti->nr.   in 

-th..r   aiviej  -ne    a.:,  >.;, a.,  r.i.otly   i ri   the  cr'.ir.tal   ar« aa,   »her««   seile;   or,.. 

•''••'ndy    «r f.] in.   cl -y.     ht,«.'   «r- awiia.   distributian   md  acreag«.-a   under 

c--cenut   ir  •:•:.   •ir.  in   .'••bl.    J. 12.     It   will  te     .b.a.-rv«.,.!  fr JIïI  th,     tabi« 

thet   toor,   a <a   »e,  n   «e   ¿r,..:r,eSt   ir:   Cd     e«,eetiut  .«cf. a^e   in  th-   ataU 

huriiif  th     i ait   U-. .  'h ,    the i «ri; r,t   incr«• ..•.;«.  ta mg  in th*   First  ina 

O..C ii.J  Jiviai -no  e;    d    ice   unt   f« r   < ì.itie.-:t  ftffi'  of th-   tot.il  eaconut 

{.Imititi   r\  . f   th«    Jtet   ,     J me   ntratioa   oí   e«.e »mut  plmtiti'-n      «re 

induit   .1   in  e ,,;  3.1, 

z'i,w h.«c ,r«ut   pi ::t-;ti.:.[i  in  eher- <a*" k   i;j   e  e:e,l lh:.«l<k.r  f.je.ing 

md   th«.    ov..rof«.   fire  aiz,,   13   <•>  t,« 6   ac«e s  with n ,;r«ifflum  size  not 

« xc- .. «íirif M icr.-fi.    F-trm rs  -ir«.-  monti y halays with  few ChinL.se  MO 

«.xce-ptions.     int r-cr-«ppini?: ban mas,   v«= »«.«tables,  aineappl,.-s,   dry 

pa .My,   tapioca,  groundnuts,  s-ey.i Veins  . nd maize  ks widely practiced 

in o-traw-ik ru.jtly during th-,..   first 6 y««i .-•?  of planting.    Inter- 

or  neirtg c-ic .i with cece-nut  has  ivc> ut.'^   h..m  ar-vtal te b*   very 

"•'=r   •" ': - *' " 1   ':-'"o  >~« eenat   •:- ,•• i Ih -1 .. e.a   er     íaer    -liuf,/   c-c  -liv   id:   r-.at 

t '-fc   h;   that   .¡uriti -   t!       JO   r,h   i'iv ,r¡,   th 
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Aromlic Distribution and Acrcagas 
under Coconut -(Existing I Proposed) 

1959 - 1975 

For S.H.P. - Total Acreage to ha planted In 

Sarawak Is 7,000 acrot por »nue. 

Distributed aoungst all 5 avisions as follow« 

1st - 3500 
2nd - 1750 
3rd -   310 
4th - m 
òth - m 

\ 

1 

1958-85) 190C    "1367      VW   1 :6J   1970     i 1371   ) 1 ¿»72    ! 1973   • 197* r-' 
!j704 _ 24,250 »,331.26,631^ 27,û4Q| 23J§i 30,549 

J J 15,531 1C,50d 17,105 13,38 .:0,G05 

*u,i-2;«,i i 

Cumulative Plantod Acreage 

32,299 

2?,355 

34,043 

24.1115 

44,154 47,654 51,154J54,654Jw, 154 

1375 

35,739 

25,355 

61.054 

I 

,915, 9,461| 10,061^10,yl6,11,.11 12,e,,fcJ3,SC1   ! 14,436 

],3W10,5J&j 10, !24|11,639|12,574|3,449 «14,324 

«,135 ¡37, .;5 î'J 22,ui5i?4,3.,5 
4- 

3,7:9' 4,ai«J.  4,013 

4,7281 5,036 

6,951    8t23Si10,4.§ 11,363 12,273 R3, 

4.416 

3,15.:    3,45, i 1,75, 

133 

I  -,;TH 
2iffl4iâlle Jé .:'• •. ' iL 7 J « xJ'V.,067 

737.     7?  ¡ 

1,222   1,26 ;  i,2ti2 

4,3»; 4,-2;! ,, «. 

1.5 3Ì  V i    - '.        *. 
4 i 

i,* 

r   ! 
4.-.- Si 5.    ? ^üJLI' 

T 
¿J'1,069 
.   4   _. 

',*u2i 1,542 
1 -   - 

•i, 

.47-' 

2.17' 

3,71. 

5. 3? 

4.6;J |*.'J:Q 

5,343 .5,(»5C 

4,«   4,35 

4,093 |5,0i)3 

3,23? JJJ47. 

1.2,33 11.341 

1,632 

6,09! 

2,3 a: 

3,J23 

0.317 

1,322 

6,513 

2,53 

4/3:, 

t.. 13? 

15,13» 

23.035 

5.2J3 

5,366 

4,  .. 

15,313 

4^ 
1,438 

1,932 

ù,n> 

4,14., 

7.157 

Rpn-rt 
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n-'» fl.ntit!  n.-    -f ccanut  un '..r  th-    subsidy r,c-....v.u  a uld ta,   intv.r- 

cr...r....1  witl.  c ,c   i ...rtici.'-.riy   in  th .   first  -md  x.,:.m.i Jivi.-.;i..no. 

j*^ T'1'      «*•'••'• t    '  t  t.l  production  -,f  nuc.-.  Mr in;, th..   ¡w.ri-.-' 

,*''1*'   "    '   *'7''  i"    'ii" i*« :¡>,  iva;;   •<:-,   £, dlowa : - 

'i'nfalo   5.1 

Y,..-a- neri, ago nut  Productitn 
(Fißurus  in Million«/ 

1961 31,960 £7+.77 

1962 H,11;; 77. ?8 

1.6 ; nS1^ 71.'t,a 

1 6 h fl^r'lt la 1.1 A, 

1 ,i6 s ?1,b7 IV'. 17                      I 

1 /-a 77,'.- lav.«* 

1 it.? r>,- >-;. 1'»".,..> 

1a{)P n,n7n 7a7.7o. 

•H69 •" »7 - IÓ7.67 

'77;' 1a7,>. 17 '».72 

-'h ir,  i.,er..or m   th..   t.-t.l pr.-.lucti .n  of ñuto  ovt r  taa poriod  in   au 

murt' U   ti:-'  incr,-iti.   in  ,.,Ja£   .Ir-aly  plantai  c «lin,- inta ,„ turity 

"-7 "~t-Tt  b,".rinf,t  th.in  t..   any  incr.„..cv.-  ii.  productivity r .r acro. 

lus  mialvly»     For 
3«',(î rh- producti-n of c .j.r\ r». r   ,ci%  v.rii 

^xr«plat   a production of 4,7üü nula   ,»r 0.9 tons  of copi- P,r .-»er,.-  i» 

not uncommon from  th,, productive  coconut pl-witnti.-ns  in Kuching 

uni oiaurga«   in  th, Pirat  Division.     Or.  th,   other hand,  pr.-.d«tic>n  -, 

law  as l>,k  tuns   is   ;lso  wbfincd  in  -Kirn,   alteas. 

?*"1 «carding to   .,•,. .atinatt,   a  total   ...f  7,300 persons  ar, 

invlv,-i   ln  tru-  c ,c.R..-i   m   ít.tíons   i,:  :a«ra.;ik.     iri   tfo   ava 7 r 

» :    ,!t !' 1  '?.:-,»      .-c.r a. a  t      fa 

r     '• ;f 

*-' '¡I  K.,rc-     1 at,   I! •UI'l"   at 



w 
J -  

Ì 

*5T 

«h r,.v,r int. r-cr.'ppii:»; ir   nr^-t w,...>h,   tfi...   m«,   i.-.  .•yUrrr.te,!  t.. 

h,      •,."    f; i!;h -:j   iZuü -    3<v  fx-r -,,:r.. . 

\ 

1 

^•'" L-1'-  c-c ..nut   pi-,nt tijn   L. ;u:.tr;/   •• f ivd .y,-,i-,  i,¡   ,-;, a« rü, 

• r, Î   J-.r ••:. ,k   in  p Tticul   r,   h ;.:;  k>. ,;Il   ;   n   yl, et  ,¡   cr-i,,   -iltu- u;.-h   itK 

i"q-< ri uic,   in   ,h.    .en«;,   uf th.   -it 't..    .:i<l  in t*-.    fo. d r,f tir. 

h   ¡'Ul ;ti;..-. h--:.;   b>...n   .,r    ,t.     It  nil,;  be     ;   ine -m ;:t   t.    n-U-   th- t 

1    fuu.ti-n  <-f   1  -r.illi...-M  in ^ir ,,nk   e .nrmrk.d   -m •. .-.itir.t.   '•  quinti ty  •• f 

%   ".iilun  fr  .-;:,  riutr;   hirctly   in   1 ;<•?. 

:--tó ih-:  Imhmtry Ins   !;,• „.id  ,-r,  th.   r.-;-. ,rch i\.-.ult;i  in 

n»,,r e  un tri..-;   fur   th.   5c:. -ti ni    m.ù  ¡.r^iucti^u   -f cemut  pl-int-,. 

•n..   .-¡..il.  -md  ciim-.t.    e   rw'iti   :.;•;   in  th, u,,   e untrits   bn iny  üiff, r,.nt, 

••i. fti^n     !   t.h.-ir r. f.ulti-  iij n.-t   -r:    ,,.pr,»pri .tv.--.ppr.ncn  t,   th,   pr,'M,   ;. 

in  o-UMvk,  r.c. rttly,   trrda  hnv,.   ..nly   h..,,.,  ia,n, rt .k.-,:   m   the 

r...¡ '-ti:»n;Hi.ir. b, tv,\.e-n  n -r^nuts nnd  the  v>.ri<,Uo cr- ps  -¡ppre-v -d  f<;r int.r- 

«T.-r^in/: in th.- c.'C'-nut   '»r, -.;-.     .ì.-,W..-V-T,   -1  v -l<y*„ ¡,t  ,.f hi-h yi,]hmü 

v'-ri-ti-s  .f f.i. .-.    cr-vs »uit-.bl..   f.r  •Hff..re-nt  .jcil  tym s   -,nJ cUrr.t 

1,;   '-JS -lu*- ;.-<   ti. -• ,-j.; ,ry  in    rkr  t-  sur.t-iin  th,.   IKM: ,ct  -4'  inh.r- 

cr  ';' in:    ,;; ''  ••  "nG   •'•*' f li-in,- tf,«..   ine ine   ...f  th..  e..,e y ut   f Fu, r.s.     i,. 

tKlfi   r-hr-ct,   o-rn-vnk   IG  m.,ving in  the  riyht   ri i rue ti.'-n   nul   it   i,-,; 

• xp, et-' th'.t  e .c-nut   w, ulh  pi .y  nri   incruaoiti-ly   u.p-rt'n.t  ruì-,  in  th 

•t;rin,ltur-il  .hvelupu,,,,«.   MM.yrn/ii,   cf th.   ht ft.,.     It w.uld,   hew-v,-r, 

b,   n csirtry  t,  iiiiti ,te  b-.sic  fumiaii, nt-.d  tv-t;,   rch  into th..   cmtivM,.,* 

i   thi   cr.'p,   i tri uuiuruil req,,:ir -,.i¡ts  -.nd  th,«-  identification <»f hìg: 

yivMinfr r.l-,.H   f ,r    u.j.:cti T.  •,*'.  hiv, dir»».      i'hir;   ia  rr.  duubt  n   J on, ; 

t. rm prl.i-,r-.i:,fu.   nut   -IH ¿ir-^k is nikin«  imprav, •:..,it:j  t.   ooccnut 

Î l-.nt -ti <n v,-ith onc/i   inter-or ^»pe-ì,   th.-   iinFnrttnce    ,f :-uch  ->n   activity 

c''!i.n 4   b.    ,v, r   ,.- AI .ciz.h, 

<,y* "•'   t,;  4*!'   1S   "l   ì'-r,-'.    |i,3  in   th,    f r:;i rían' ¿y.._r;t    ! ,t   , 

{•Ciin.-oc m-:ic  .-, ,rv. y    .f ti.    e ; ,0.i..t   i.     .   try  i-=  ¡. <•  ,-¡rv   t    '>. 

"• •   rt""    '•     °i:c-'        surv    !   «  u: i a  t     -r.jy   ¡,r   Vij.   ,.;¡-t   -:•!      n    ne 

'- •     ff      t,   i  .1    •  Uil '   yr    , -       •   f    ; h -i   ir;f  r..    t >   ,i     j, i   r   i 



X *C^¡ 
\ 

ta,   -'ttitu'l'       f  <•;,.    i* ,ra ra   t-aaar'a;   t,K- cr   p  and   ir.t -.-r-erappirp;.      äa 

aurv.y  ah--niai   b.     '. a ipnial  í >   pro iu.; •   >r'ta  that  aauld  .. nabi-,   an 

aa..a„„.;aa-.,,t    -f  ta«   ;-,r. Juctivity  •.-f thw industry.     It  w u.l '  alea  indie   t> 

x-'Ct     3ti:;.ta;   .'-f  1-c   !   o 'iinu,,i}iti >ii  -.1 c->camut    m-!  ca-canat   producta 

ml  "da,,,   indu d..-  full   f. adibii ity  stadíea  -•>£  the-  procoGsiìpa  aad 

mrk..tinp; aap» et--    f tin   industry. 

5»"?> .-ith  ta.  v at  p t.rtial   oxir.tin.,  ta,.,   propnmm..-   af 

1*. aabillt 'ting   'ih-',  ia aKntlJXP,   af    !ib,00(j  acias   is   te«;   a,a:ìl     ,¡. 1   it    ia 

au ;p. at    1  tir t   tl'n.   at da.  g- -Vi rana ¡ t   sh'.al'1   c.ifiai.or  incr. asing  it 

c .noi !» rably.     i-'.-aa^b L1 iti-aï   al    xpnndin,";  th.-  existiría  acra. ;.¡a   t-a- 

t!i..   -.xt.,-r;t   K.f  aakiag   tai..     a.'    too   (noia...  th  n   1üC  acne)   oh- aid   -tica 

b.   look--i  int-- .    Th    ci   .¡l ,3   lapiuna     f .nr-;'* ¡k nuitabl...-  far cac>>nut 

pl «ntati.¡u  is   .-ir un-i 270 aqu J>. «ni. r,     iVicta of  this v .et  ar^.,. 

which  is net  un ..-r coconut   ia  un '.< r-ütiliz« d.    us   this type of sail 

is  hot   ..cil- aucaUp  rapt    [  t--   any   ;)th r cr->p,   it  would b...   u,»rth ;hil> 

considering prenoti...a ...-f a bip se:;- ¡a.- of coconut  pi .at itieti,   ir,t-,..r- 

arapp, d viith  enc-j •   ai eat  t.-    'i.sia,     l'i a-,  wen]-'  not  only  v.rai>l>. 

product! >n  of  e .-e'-raits t'.   ta-,..-     xt- nt   af   ap. rating   ,-xistino ce mut 

ail  nills  in  the. .¡tat'   t> the   fall   capacity but  ->ls    un-lortakinp. 

additi -a J  producta-a --Í*   iil   an!  -.th.,r coconut  products   f- r expert 

¡ajk .t •, 

Malayjnn   i'r ulv 

5.>.' i'h«.   innoi't    uri   .xpart    -£  crudo  aad r- fin.. ! ca-cenut  «.'¡il 

•«id   list    fr- sh  cec r.ut  inta  and  mit  of oat« o—\k   \r     ah-.-an  in t-.bies 

5.1^  - 3«'6*     It waul! be sv.  .-n  fraei  the t-.Ida s t.li :t  'à irawak is  a ra„t 

.'X »ort r  ..jf r  fin.--: c.,..c>. nut  oil  hh-ugh th..   ..xp. rt  has ri-t  been v...ry 

subst  iitia.l,      4aa r     aar,,  however,   a   IT-    ..xpart   of cru'a   nil   fror. 

the   >r -t-_  aaraly t - oia.'o.por   .      "h-.   ... xp-rt   -f era-Jo-  ail  rofa.  consist..-ntl v 

fr •'    <\-")7  t aa  vaio   -1    t     1 .',    ,u. i 1 i   r. ir.   1  do   t.   5,6.-i-   t-aia  v.iu.a' 

'-    *"    Ml : i   a   in  1 .-',    .     ,-u     t     \-ja   ;.ae "'-    . I a;ta.ait,v  -f   -'-   -a.1.,   tru 

"1 
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í;i*'-'    ' •   t'•    int   rrr.l   >. FK  t   f\,r cr«4«    il   is  lit it, Ù.     In vi.-;    >f 

t':.i'J,   t.i.   e.-cnut     il   t-    b.    pr-   meat  iu   th«.   ait   t'.   v.-- ul Ì  h ;¥•.   t..   fin! 

«tl- t  1!'   tfl        T] ' .a.rk  t.     Ph..  ."»ar1 ! r ,rk,,t  rut-.."tí ai «aica   ir.  -t 

¡T-a^nt  ;T ..-.i.iij4jy,   '."•.••.   ),   n   lincjs;-'!.!  o-irli  r.     rh    c^pra diu.   . bt. ài.,  ! 

fr !f";   th'   r;r--o  .".:, nig i-f coC'-nut   wil  in  th..   dt-it..  IH CMíUSUM..-'.  fully  li, 

th>.   lwctl  r:, ,iia,t,   aa  '/MUí '  b...   v.nvv:..nt   fr.^n   th     í .et   trrit  òtr,'.;. '. 

i.; a n. t  import... r   -.f c..ar    ck,. 

•/)'57 Iti r.-^ir.: t-   futur,   tka-.n-..  . f cuC >nut.:  -ma  it:;  viri fus 

¡ir . ¡ueta   in   th.    Le   ;    ¡.rlwt,   it  ;;h,ul:   b-    nt;t«.aj  tir t  «<ith  th»;   ri;;, 

in  th.,  p.-ipul iti .ti,   th.     L:' :;i :   f.r   fr ;.jh   nut;;   ad 11  Kï*<.W  -t  th    o'ir;i 

r-'t...     It  :, a;  t..  ..i,  ratinata!  in  ti,,  ihpx.rnl  fi mninp .-»tu-ly of  th.. 

Pirat  .;ivuu.-,     f aar ; .-,k  tir t  th-, .kaan.:   f ,r  fr..•:;)* ñuta  f-.r th, 

¡•ri.;.-  1/,-o -   198,2  iu ..if.H-i  ••.-ul' b,    :s  bi 1 ;u. 

Tabi y J.1? 

¿Ì;.ÎliJ-t'-'' !; nciuntiti'.n    f /r,:üh CüCunut  in uifawiK 

( .ij . fir.ur. ;-.  ir» :r. i liions .•'f   llUto) 

Y,  ..r Int 
üiv. 

2nd ¿ft h 

hiv. 
5«r 
uiv. 

rnr'i'7-nk 

1'.)?•'• h't 7 'h... (» 5 't¿ 

l',,-7 • h K T» 7 j V- 

v>'n< 1 ) V 1? ,>•• 5 5P 

i 
¿S ' 

1 

If '; .», 60 

.';.   stu:ly  • airnt.,7  f r «ar arak  an   -•. •*•!,    •m«'  first   áviai-rs in 

particule  f ,r th.   ...-ri t   u:   t..   1<^ü,     uth,.r    uti-i .t-.-.s  in  th-    tabi. 

3.17  i:*  -**''    ':>J   th..   ijìii.;')  ta:;:;» 

1 

h 'i-K.-tin>;- tiyatu., 

''•>" •'••    r"-c.i;i;t  ...a-j.h  !..   r       f    , ,r .' -.k  r  r:  rally  ... i;   ti,, ir 

!'r '  *ir'     'f r  c   !'Ut/c  pr i  t     tP.   1- e J   pr;-vu;i'»i',  a!,,a;a,     v. .ìlh-1 .  r:; 

"•-'    • '•     Ki a '*     ivi,-        r  t '     ;       ' ' 1    '      <•        ..    . •- ..   ., 

« 
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1 
Ftiehinp; wh- will coll' -t to. coconut for««, tl,. riv^r b. ts which brini-; 

c< pr t.. th. t.'-en. Oil rríllr, h-'V rr r,<- «,t. '.». the shopki orp- ro 

t.- buy th..   c< pr-i/c--cr>nut   fren tht.-m - i't   r   •   ;, i'¡,,'   M      •- >st  •„£  tr\ nr.pwrt-:t i   ¡. 

fruir, th.. rivir oí '. s t    to., ir milis.      'o          • •   ¡K- optro wti.>   ¡t  un> 

ti"..-  uo... ;  t.'   brinar  lnvíicüiin copr     Cito.-  net  os   t¡o,.ntG of thu.- I'.í11.;TC, 

L-it. Ly,  supply  froi,,  InC n  .no IHG  -Ivai.'I-..d cotiri-P robly.    In  fict, 

Suriîig th..   tin.,  of  tío   otudy,   -il   nilLra io pert--¡  tir t no r;urt- e-..pi". 

«:«.,«?  extin-  fr-«* in«-' 'îiv;r;i-»   -,t ill. 

'O'J iJírwct  S'il..:; of copr     t-;., rallo, 'jy  ilo   CuConut soi.illi,-•!.:,.r:;f 

t\. ugh shi.ui "   bv.   p«-ooiblo   in a..bt  coses,   is unCortokon only by :i   fui; 

.-nt .rpriisino; Chiruoo   f-.r-..-r:-..    ïho  otturo  ,k» not  proctis,. this b»e»use 

of thi;  1-ic -ti->n -of  th-   .nil Is bi.in(; for   from th..   orowing "«vor,  on;:'  ftlso 4t»# 

Is iMk sf adequate funds, 

3.6(i The  pr-oo...-nt system of copro  ronrk<.tinK in Sor iwik  i:; in. licit. -1 

'iooro;.r.ticolly b. !•:•'. 

I CtCuIf'T -SnOLLHULuUl |         Fresh  Hut^ 
——¡---     -    ---- |, (;;0pr-[ 

i'Voih i.utr, 

I 
LO.:.-.I Oo.ijii:-.„o., ¡^. ~t Or f»h Nut 

^ 
C', '•''fit •LI 

i :••/;']   •:: 
• K- i ' 

"~L ' 
i-'r     !, -nt 

JL 
- .A.it: , »  i 
_____ 

^opra 

rNi> K .;i,iî; 
BO»?,, A;; 

4——i Copr- 

LOC>kL f..,zl)h ILL} 

LOCAL OHCPS )( 

òopr i cok--, t- 

1 

o,-.vr •v co» 

OuCüNUT 
OIL HILL 

» 
x 

Coconut  Oil 

Copro C.ihv 

I 
I 

EXPOiiT ñkMeh 

IOCHì   !.I'y'...o;.ìCK 
FklíMiJRo 

ngur.  j>.¿•     o .eQUO i >pr-  ;•. .ro; tiiij. 

itiv.r:,.   iu i> J-.'-ok 
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'»'1 ¡'lie  e--e noto   ni'! e »Cfvnut  prùlucts  tr-tding pittura cf 

• ->-;t '-••il '.y*.i i   its  ijirruvfhit peculi ir   in tn-»t   tt,- u»"h both  th>. sister 

>t   t^a   i.'..  -. ;f'W ik   Hi-.'   j'J.r,h  -ir.,,   c imp'oritivoly   lorgt.-  prclucrs 

•f c»co-nut,  t'-o r     ir  li ¡r-'Jy  -my  -   - >r,hn\t i • n  h«.. t'v^.n th..   t'.vo. 

Inf.; >i t>    • f     .r-.v/:ik    .ill;' o rkiiig  ot  un<k r opacity   lu.,   to s.-ort-ig. 

of .-  pro,  .j'h ,h  has  ,. xe.-ot, c  pr;  -»Kiel, ir, export.   1  t<- óin¿- o  T«. . 

!t   is   .n   h- ny   io  th 'L   tr-ur,p,,rt  •>!   ,, KOK bttw-.-..n  J .rr* ok   .n-'   rib ih 

t .k. s  fi ¡c    thx .u;-;h oin^vor-   r,suiti;o-   in  , xc  üSIVL  c«t,     rh. 

t-*' 1-   b- 1 . ; -Jiil   ììLuotr  t..   tii-    Li-   .1.   pott,,rn   of co-couut   in«: coconut 

;;r\> 'ucts   in «.i ;;t  r-1-t 1 lysi ;, ...ottrih   un1   > irowok  for   tht   y>. «•   1%9. 

Jiblo 3.1 g 

i'r-uk;  1 '.tt..-r.    ..f Joe-, -fiuts fc Coconut 
i-'r-.'ucta  in Mojaya i o   ( «>*at rtol">ysio, 

»"ib. Us  -irn'!   .nr'iU'ik ) 

(v dm i il   oX.O.j J 

Cum try • \ st 
ïloloyo.io 

. •ibnh •j.riw.'ik 

ftv-r,li  e con ut *    3¿3.2 i- 7<+.8 r,.. C 

U...-O.ÍCC ;t     !   C 'C- -T»ut t        ?,y - '^.2 5.'+ 

C'ipr «  rok- - 5'+t»2.1 :i»t. -     '41. y 

C ;,p,r . -      <;Vj.¿ t 56'.. 9 -    1O%9 

C,c -nut    -il   ir-Tin... 1) •      1C.!> _ 712.0 +   170.6 

0..-C- not  oil   cru '.'-, +•19071.5 + 1f>2.9 +   286.V; 

ò;>t   i •21952. *• -t- yhá.í* + 2io' o.;) 

n»t.    =    no transiction 

Ü'.'urc^ :    lX.'p irtiîii..nt  of ¿t itistics,   Ku ila Lumpur. 

1 

?«t'¿ It will bo  s o-ri fr.-r- tho  tobl.   ttw.t óib »h «,xport..d 

copra volti-, J at  ¿505,0«) ir.  19t>9 •-vhjivtìs   j-trnw.uk  import, ri W-o/XO 

"'rth "f  c 'Pr ¡  ev-.r:  ootk  t!.-.o;r .alls   -'or>in," tach  b« ' oo cmpocity. 

on   t«,      -tò. r  hon-!,    '-.Lo,h  import  ,:    ./tò^CC-  o-orth   of r  fitv.-l r,c-,mit 

i':   fr.:'.     1 :c  .o   oth  r   t:,o,   o-r.oi,-.,      ; | ;,  ..xp  rt ; '   t     ^ir.yoj-.r. 
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aid el3ewh«.rc   ab -ut   »27<..',íX)0 w.Tth    «f r#fin«.d   oil.     This  nnom.nly eon 

bt. correct d  .-nJy  with th,.;   intr.niucti ,-n  uf r^-pl ir coastal  ahippiir- 

b   tw..'t.;.n   the   two   Jt.-teS. 

# 

3-1-5 £!•>•  current  brie-   of fr>.nh o »e «ut   in darawak   :t piàntati.« 

i«  or «un !  u Cents   t     <;,  cat:, and   in  th.    retail   ohjpe   it  Í a  sold   fern 

1'*  c. rit.«;  t    19 cut.-,  p< r riut.    Th,   price  of copra  hao  gon.    up by   strut 

W  jv -r  th«    1-iHt    '„CTL,  \n,I in I970 it  wir-   ibout   -ofj jur  ton.     fh«. 

price   of cucuriut  <• -i 1  als,¡ shu,»ed a rioínf tena  .-luring th-,   period, 

and b« ti«.., n   196I   t.   r,)?0 th,.   ince-ae tin  if  th,.   or dor  of hC0> in 

o'lT'-.w-ik.    This   incr,   -,st.  hao re-main«. 1 steady during the  entire peri...'. 

Copra pre Auction .tychni'iuys and its effect on prie 

3.W i he  technique adopted  for production of eopn in o.-irav/nk 

ir:   ..xtrein. ly f.. or resulting  in v,.ry  poor quality copra and c. neo. quanti-ai 

I-"« yicl :  of  oil.     Th«.  tnoiatura contain« . in th,   copra   is very high 

and  it    .ft.n g- tr.  nouldy.     Th,. -.vor .g,   -il yield  is ri port, !  t fa,   only 

•'»ft:,   which io  ,. xtre-m«. ly lov; compart 3 with  int-, rnational at m larda» 

5.¿ó -'oiiaid. ríno the  f tct that  -:s  against  -: retail prie«,  of 

18 Cents - 1«; cats  in Kuchin;; for  a  fresh nut,   the  firm price of a 

nut is only baaed on n price of ,»26.00 p,.-r pikul of copra ox-faru. 

illustrating aict opin how poor the st .ndard of proteased nuts in 

thi  piantoti n  is.     In sane  of th,.- plantations,  due  te ignorane 

•irol poor technique,   the coprrt is at  tine-« turned  or  twer-heated 

resulting in r. due od  eil content and esharx-al FPá content. 

¿Kistinfi Oil Mils 

3«<:ó I«   "if*L   th. r,   ncr.   10  -,ilic  la a raoak,   a]l  beinf.-: lae.at, 

in rojchino.    On.     Iropp .• ».    ut  ir, 1'.¡.'Va f.ni ar.« ther in  1970 resultintr 

in  •" ail, s   ,far ;ting  'ow.     ,-,ix ..f th.  -ill       ry. lue in;; cru hj oil 
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uoiog hydraulic   pr> us   .iv  pr.-vi.h  '  with   f ciliti  s  f  r production 

•• f  both   ;rudo   o,nd  r, fin..d  coconut   .il.     i*h,.  remaining tut.  mills 

Conco ntr .t„  r-1. ]y   u,:   tu...   pro ¡ucti   n   of r, fin,   '   • il,   th- uçli   on,     4' 

ti.-'   i;-    -i"'    • duipp    I   f. r  the production    -f cru-h      ìì.     ih,,    -quipr-nt, 

h-wev r,   .. ..; r.;,iâin>.',:  nautili?,. •.'  f'T n  Ion,; tin-.-  M ; i til y   tu,,   t>' 

mod ..40 th   .-.un ply     r c   prn.     /h,   -¡ctutl  product i..n  of cru:,   uìl   in   "t1-/ 

fr ;-    >^ï   ti,    : ilio  t  ,p th..r  vif.   ..niy t,'^»u tum;   on    ,;anat  the  c-xibin 

t  t-il   cojo.city  • f 2h%
:t-y t  n:;  >;-r  nnnu'n.     fh    ne tu-a   pr;. !ucti> n »'-run 

¡ut  t.. ¿b.6/  of th..   potentiel  cip  city.     The crude   oil   . xtreetien r-t   ' 

ô.nor.lly  v.ry   fr «  'H.% - 3<çï.    Th..   positi;« io  n -t  b,.tt, r  in  th, 

r .-fining auction -»h. r,.-  M  hr % c-picity  is lying  idi   .     In  1%;. th r... 

woo  •;  promotion  of '4,3?'/ tonn o«   opdnot   » t'toi  r,.fininf; copocity 

•>f ^VK."".- tono.     i'hís   w Tks    .ut   .ni y  t<    1 !.".'+>' of  th..   tota  potenti.! 

e ;,'.->city. 

1 

« 

""'•t? í'ho  six cru %.. <..iL  produc-rs bought  15,.)61   tonn  of copr- 

ir.   T;G>,   the  bulk     f  which   no ¡,r .cur. a through  ui Idleo, n.     ibis io; 

p-irtly    lui   to  th,   er  .'it  Urn.  ..f shopkeeper to   f ir.ior.o   ;iid •>. ¡ji.   .Im 

t •  th,..   lue .ti >n   )f th,.  rullo  oro/  fron  t;he  riv-.r «h,.re  c-.pr-¡   JO los 

fro. the  içrowirig  -,r  --.s     f hon«* UH!  otho F  plie;;.     The rioistur,.   is 

'••';   "ij'-    !:í Í4lí;'»     "ov   rth   k.<  -,   th..   C' pr'i   eominp   fror;;   J nd m, sio   in 

;,--r..   infori.r. 

3.6? Th...   ...iilr  v.;npl ,y...d  3¿0 poi.l »o.rkers  in  19^7  full-tio. 

on! porhops this  ins  g rie   i..vm c nsi-d..r-ibly du.,   tj rlocur-   of  son. 

of  th,   mills. 

5.ho; as  th,   mills  ere  re-owaobiy efficient,   dovolopin.-nt   ,..fforts 

h «Vi  t; h...   dir^ ct...-d  to  the  improYyW..nt   >f the qinlity  of copro  by 

pr..por   Iryirig.     of court;, ,  th..- iner-.-nso  in th,.  nervige with cons.-qu, ntìeì 

Licro \s,j  in product! m  of coconut and ils.   with   ineroos-d trido with 

d-tb-hr; u-.ijht t..nt¡">r~rily :• Ivo  tht- prohl„r ,  but   in  tho   lone run, 

fr" ''  th-    .rthiol   int.-r-   -t,   iopf; y, ... .ot   in  t       ^o-lity    ,f   --.pr-i o ol ' 

bvi.'Uoly  yi.. i  •   oí plier   r. t^rns. 



3«,.9. Ì9i    •  itir.i  t.   '   j/ir• ¡notion . f e  c .nuto troo      un  o   ;K.T *»cr> 

.»•¡».I'   ,.f 9,9o*j outo   f >r t>.     v .riutio uivi.si .fv   .'o.jor-tt ly oriel oirowtk 

'i:.; o  o\v>l,   io,   01.• wn   in   Oiol,.   3»1'i.     I'i*-v-   oroíuootí Jii  th.it  ò,VX; rmto 

w nil b.   t r. ouc. !  p- r  oei*.    in bis-.-! on tit    f-ci  th .t   hlooot   'ill  th 

prOuctiv,   ocr "i('> s   hirm;-  tlo- j ^ • r i •. ' woul " hi   un :• r  lo. tlox  y i.. 1 lintj 

c-c -nut   puloo  pr-.-vi.h. !  '-y,   tht.  ooriculiur,   b.-port; t ì.t  thr >u#h  it;. 

onbsiJy   -jch%. tro,, 

¡'.¿jtim- t:  I iruductiwii of Cocoiiutr 

(.«osuto.O,   1   'icr.   -  o^O'O nut») 

1 

i-O LI fí^ur.-ó in oil l.i. >n TiUtS 

-:.':... 
ly?l 1979 1973 1971.,                 1975 

rirut ¿10.0 29';. 0 ¿*K..O 99.{9.G 270.0 

JfC   =11« 99.0 196.0 119.C 19^.''» 1.9"'.Ü 

Thir-' 9-9.0 99.O oí. 8 OJ.O 7-.0 

Fourth 99.0 99.f-, 99. S 1       « ( 50. > 

fifth 99. o ,.:'6.9 90.9 31 •'•' 

0 trowok 
t- -,.:.-„..i •:,,„-,,.,      • -, 

loi o. 9 <+4l.O '4?1.»1 90'9.3 939.O 

¡t w-ul.1 bt   fo-ufi fror.  th..   to I9u.   th -t in   7//1   o ml  f. r  ti.it  w ¡tUr 

luring 'til   thu  r.ubG.''|Ui.nt  y.oirr,,   th    ;irct   tnO  „.>, c •n-J.  '»ivif.-.i'u 

togotht,r ««nil   'ccourit  f-r  o TO  thin 75?-'   of tho  t..til   nut   production 

in tht  Otott. 

3.71 Th« .,'StÌK'it-9    iircct  consunption of nut  including tin00. 

by thv  c >nf ..cti'.n -ry   inour.iry is shorn  in t italo   3.20,     ihio 

Consumption  figuro  is b is._cl un o pur caput consumption of   .-0 nuts ,o r 

•uinuffi.     i'hu  -.Jir.-ct consumption tf nuts,., in foct,  wrul'i form  1 v^ry 

s.oill  pt rc-iit'iRc uf t..til   pr-Ouction i.e.  Io.5% in 1071  "in;1. '}:'• in 

1',)65   ;a proj-, ct. '.     This   f .11 ir.  tLo   üroct censuriotíon in  pr<.portion 

t     ;>r    ''i "ti- n   i.;   N     t     tío    f -t   th  t  th.    c ..nouopti   o   /fill   n...   io 

to   o :.i.   r o,      ..   t.h.    rio,    in th.     K-pui   to;., wh- r.        t.o.   . r>   hicti .ri 

n;     i.     ;  ,.     .     n  --cr-   ..00   ;.r ,;r. : ¡ îV,.T  r  • o...   int     o    rin   . 
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.-.itisi; t .7 íár.-ct ....; nsumption of. Que %nut 

-ill fifiltfVC   ili riillit ri nut 

i J í v i a í OBT"~~~.^__ 
1;,?1 1-J7Z 197.5 T/?7 1775 

f7r,;t n.<» 1'.. ' 17.¿ 10.0 17.,, 

• • c  in! / •.'." 7.4 7.6 7.7 0 

I'hir i 12.'. 12. ' 1.5.7 7*.t» 17.,; 

I'O-urtb r. i. V.h í. ,. 7 .-,,--. /. • i 

Fifth V- 3.V 3.»' •>. / .5.0 

.J'íT m ¿', •»,5.7 4«t.7 ^7.7 77.8 'f'.Ü 

5«77 r-tbli.   i.?1   iliuatritLS th.   -iviil-.b]..   ,]u.->ntity   .if nut;.;, 

•iftv.r -illowiiii-  fi-r  7ir..,rt  c.<risui:'i,>titii<   tu,'  f ,r  in-Juctri.-tl  us«...     In 

I77I   it  iü   ,:»tn:. .t -1  th   t   th. r,   w-->uJ '   b-,   56?.3 •nllim: nuts  wuKb]. 

ir;  tfu   wh 1,.  ot:it,    ,f «hie» 7"7.7 . illi -n nut* </-;,ul-i b-    -iviil bl 

frvn  th,,   Firfit   ;n! ovC-.u'.   L>i v i ; ,icn c« bin.. 7.     H .5, <1   -n i  rvcviry 

•f 777 of   .il,   th--   full -in,-   r ..-suits li iv,.- H.   n work«,,] out  t - illustr-t, 

t'r..   iv,pir-,'.-..iit   -,-f :,utr,   f r  : ^,-r -titig  th,   7    rij,  -.un-, t-   full cu;...city 

f r jir-'luction  ->f  cru h;  cil. 

1 

C-.jnbin. 7   nint   ll,.--!   ci;.¡city 
• f -lilis 

7. pr*:   in-ut rvquír, <i  (b'ti«.-7 
•m -m   ;v..-r\g.. r,-c-)v,.Ty of •>7%) 

jt.sí.ju.';ín¡'  -m  -iv_r i.,..  yit,l ! 
•jf -'.9 t.-iiE c-.<pr->  -».-r   ICFU 

pr,r!ucíri;í 7,7hx;i nut.i,   tc.-t-il 
nuts r..-quir-  !  t.-.  f. -, -,I th«. 
r-iilLs   t-    full  e-!., .city 

,'7,773 t-'»na  of cru7.u -11 

~*||¿ =   57,9710 t -ns 

f>Ü,7<00 x  't,700 
0.9 

278,8 million nuts 
siy,   25O ínillí.üi  nut:. 
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T-tblc  3.71 

"Stin .t.-..i  •jV'.ilabilit^   ,.>f :.uto ....(in nilliutisJ 

for Copri. "iii7..pthy-r. Coconut Products 

MVi,   ,    ..---^  
1771 1972 177; 1 ;77 1979 

Fir f.t 19% 6 71' '.7 ¿7-'.. 7           7'7l.-:( 794.O 

ot Cull-; 77.7 y;.i 1 7.7 117.£: 122. v- 

i'hir : •.1.C. ^9.o 77.6 77.7 99. • • 

fuurtr 16.v 1   .h 7   ,¿ 21. h 73.9 

Fifth 71.Ü 25.9 77.7 9 6. ó 7>.9 

d\irowok 767.5 
I ,  

397.6 777.7 7 96.5 ii79.t 

3• 75 ih,r,ri tic-.lly s..-.,-iking,   th,.r, f,iv,  in  1971   tin.  nut 

pre -!ucti->:. ff(.«  too    7ir:;t   m '   >,. conh oívísi ;o together  should  tx 

sufficí, ut t     f  , :  th..   millo   f r  full cop-city  op^r iti-.n.    It   is 

9. w.,;v,.r,   :.tr>.    -in »; ui.1 b.   ...vident  fr-c;  tin.  up .rotiut o  during   1970 

ond „irli-r y.   ro,  *h<->   th-   nut production »os  p^rh.ps  n. t -;uch lese 

thon  th..     ;,tin :f u'.  pre. lucti -is  in  1'')?1.     Th,   f,lï^iinh   in.  fo.rhops 

thv-  ""*-' -•  nr-   lü   7.    9;y   ti,,   -ilio,   .r.   e< noi >ntly   OBur;t,. 9    .t  o  mich 

lor, r  cofo dty ,- 

(ii      i}iv.r     '..¡a  10 >t   bi.- n  ;my  org'-ri,x,   !   .ij.!rk.;tíri¿ syst-o«; 

(ií J ¡'. iny . f th». ;om.iih«.] h.r or .OB ?ii,r>; m,t •'•pornt.-d tipi.rt 

in vi. w . f th.. !,/.# .rie. (5 c..ntr¡ - 7 c.nts; off r,.d 

t.   tiu   ~r.i-llh. Ih ,-rs c<fiip ur. d to  the ¡rie*.  .,f  17 

C'.nts  t.   19 conto  obt-;iri,.'i by th,   «hopk... .-p.^rs in 

Caching -ind  •»tto.-r urban entras; 

(ííí)     In ;o.«„. s ttl'-Hcnt  neioo.,..   or--'G,   pr ,>up».ctívt 

s.,.ttl. rs   hid  rv't  turn up for soou.  r-ois m   >r other 

r oulti'tf ii;   t'-.  ;,..     r •>:,  r. •   isiin.-; un»i .rv.-ot- 9. ; 
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(iv) The distance of the ni lis to the plantations is 

too gr..;at and cor.imuniontion is very poor» Some» 

of the  arena  rcao.in completely isolated and 

inaccessible during fche monsoon period  i.e. Nove.'tAvr 

January, resulting in no trading at ill   | 

iv)     Due to poor quality of copra,  yield of oil was 

perhaps,  lower  than nsriuned  in. the  calculation above, 

1 

}.?h While a study of the-  operation of the settlement schemes 

in  the òt-te  is outside  the scope of this project,   the other problems 

might bo noi ved if organizations  like  the ledern! -igriculturnl Mr.rk'-tinr 

authority    or the  .iarawak lievelopment  Finance Corporation could undert 'ko 

the  establishment  of colloction  centres at  tlv«  concentration of coconut 

plantations  and establish modern drying kilns   for producing quality 

copra. 

3.75 The capiti!  investment required  for such  drying centres 

would not be  intensive.    Essentially,  only a number of kiln« would 

be required»      The  establishment  of these centros by  itself would 

help,  to the extent of,  producing quality copra.      Nevertheless,   this 

would be» of no avail unless it  ia combined with purchasing of nuts 

or the kernels, by  the mills  from the  fnrtrr.r at the '.iovornmont processing 

centre or at  the  former's door» 

3.% Farcers  in Sarawak are no different  from their counterpart« 

in other developing countries»       Host  of then have no capacity to 

hoard.      They expect to sell  inrradiately after harvest,  in most eases, 

irrespective of the price they pet.      This condition of the*  farmers is 

fully exploited by  the middle-« m. and the shopkeepers«    To help the 

farmers in obtaining a fair price  for their product,  therefore, 

whether it is F^MLt or SDFC,  fundi, have to be provided in the proposed 

acht*; le:   of th..   copra  procès.-ing *s» ntres  so tint   .'nrrv-rs could, be  paid 

cas',   an rloliv«ry.   «Iti.-rn-ativjly     tV ni lis wouU   be  persunded to 

Jisp*;rfie themselves  to th" cone« jntratí on of coco íut   grovdn^ arcan. 
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''ri,i   t>'"-/   3h ui'>  b'    s'kajU:t,ly   Ii;.,¡ic   s  wh-.-r ,v..r  iK..€,.a>sary s<.   that   th... 

-i ilic-rian s .ui,l  h.    ul ir.dh .t-ai. -.rih   s  bit.t,.r  prie,    t.. th.-   £srn,,rs   is 

-••--ur- 1.     In this,  c:::,.-,   th..  Jt'd      .grindtur-il  a^f srtsant  ur any  aitar 

-sitstol..-   -.,;. nc.v   a.-uî '   h v.    t.    in Sta hue   trai  iirp], a, at  s .-.ci, t,,.   ,,f 

: .npul¡;-.ry  qss.iity  c,,;tr >1   if  ts.   aill  ra   ..L clin,   t-   .,]spt  qunlity 

c   ntr- 1   v   l,jr;t <rily. 

lT it'ossls  fur ham-, ir-c.aaia hsutfs.s 

;*77 "f;  tht'  :,il  ^ill-i  -.r,.-  -it   ar.a;. nt   lacut   h   in Kucha.;/,   sad 

•v -ui<I renin  in   th.   Fir..*   aal  S.cut.S   divisi, Sì,  .-v,.n   if  «a.   -.It   rn.-.tiv- 

sudasti ,n i.n-..h.   -,b...v.-   ia   ,cc,.ft, :,   lh..   opra   arac.. aairig cadr, s   SìMUìS 

h.    in  th.    First    as   ..,  c-.n!  Wvini ,n   --nly.     It   ia  sutta.st,,.i   ths.t   t-, 

3t  -rt  with,   s and. c.ntr.a  ah- ul i  ta.   va» sb I ishal,   an,    ,a.cr   m .Wort -k, 

.«i î-o-.. i. s/r,  dsntub .ns,   k-ib n,,  and Sir-, mss;sng.    » auit-:bl,   product i  s 

c-.p-tcity   f r th.au.   c,   tras  a-sild b...   in  t!u-  r-.f-am   of 5 t -as  p., r  ,hy 

'••r   1,'/X;  t. tai  h.-r   ;nnu..,.     Ss;v-ndUiL    .n th.    suecas    .f tlas,- ceatr .<, 

sur,;  entras cul.1  b,.   .,stddish,h   ir;   ,,1 te... 1  ] ik«.  ¿absng.a,   Saj ,ng, 

LIîSSSS,  dslta'a.,,   d-rib-.a   -n !  di.r a,g, 

'»•>"* *'U   ss    .uctian 'f  capn   aauiti • Uy ca;«pri:a.s   drying  lr.....nh 

Ic.rru Ls  with   haut  «A- s astuia.  csnt. at  t>,   •  mistar-   c--.itv.-ut   -.f ab ut 

f«,.     nlthausrh c¿n-!r:/in.a -i iy  ba    -rae ti .s h,   artifici-1 drying usui;; 

iryi.UA kilns i..  pta.f, rr.d f. r th,.   pr,.dustíoii sf quaj ity c,.;Pm.     It 

JS   i-r ,pas> ,1 ti. .t   i.i ti, .   -a ntr  a suga-nt, ,i,   dryin,;  bv.  carried sut 

in  s  r..t :ry «r trsy  drv.r,    „slu,  sine    th..   ,-ntir..   -utput  will b.. 

int.-ihkd   f .r c-aa arsati an  by  tía.   , il  mills,   whs f\ %,d   ti'a   ,,xia,n,= rr, 

sits  eopra  cut   -.ut  int.    airüi   pí.c-.s,   th., korn-le  will ba c >fwiír,ut, i 

b.fr.r.   dry im;.    This  aill r,-duc.   th,.,   tins,  af dryiri»,-  anh  GSV...  h,..aitmt; 

-s,ray.     ¡da-   h-Imstung prieras c-.ulJ  b,.  p-rforsad  manually by  brc .kin.-- the 

husk  -liï.inst - saxk,-  .'riv.n  int.   th.   gr-ajrsl  -t an  angl. ,   ,r with 

••   cafl-.a,  , 

1 
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7>.at C'iLcui --tion f^r  a Ccpr ,  Hrc-lucing Cmjtiv 

5,79 ih-    IMI-viri(.   aa-ìyaia *aaild provi-)-.-   a §• ii>,ral iv-tiur, -u-, 

t.) thi.   r^quir-.-m. nt -• f  a  typical ca.pr .  nr^caun,;  e .¡.tri.,  y n.17 me;   ai 

-utput   -.f ".b. ut   1,aüu   t-.un  .,f quality capra p».r  aruaœ:.     Kar auch 

-.   c.ntr...,  ?.'   a.ilH  n  nata  •.'  ul » ta«   r quir--. <!,  thus  r„ e-, sait  tine   > 

- -ca.nut   "T ••  ' f ->.t -ut   t/r'-O -er-a.     Th»,  prie,   .-f caa>nut  -,.x-pì   ntitiari 

ia  t-tk ;ti  t-   b-    " eia   p r nut.     áa  r- ;p.nta  th-..  transpart   ai" e- pra  fr -m 

f\ct-,ry  t-   'nil,  thi   carr- rit  r  t-     -f #1/- p<r pikul  in   i'irav-r.u   ir; 

v  ry hiiph.     It  w-ul-f,   ta,,rif-ar>, IK.   W rth -hil...   t-a cansidar  th-   us... 

-. f cMnpmj b •••ita,  thur. r ducing  th,.-  exit  «<f tr'-.nop-rt-iti TI.     i.r>>n th 

•;:r:lysi;:t   it  e- uld ta.   ;-;-..--n  th -t  with  •;  cipìt   i  inv>.ütmt.nt   '>f  aaaut 

„17. ,Oi /(«,    m -a! u 1   -,ri-s...  me m.    .>f   «b :>ut   ,27,;X»0 ìs obt:in> d,   thu.; 

yi-.l.tinp  ••  r.,turn af   ab-.-ut   16.?v. 

Cast  ^.-stiìi  t-.s  17;r ... Capra tTuCcüuirtf, C^ntiv 

rrMucti. n cap  city  •-   p i- «a   p-.r .lay  ->r  1,pOO tane   ¡-..r  aimur. 

x^-tiaat. cl r e v   ry  "f e.pr,   '    1  t<--n capr -   fruì-  %)('*() nut:; 

Oi.r.f.-r. ,  nui-itj.r -,f nutr, r-quiiaa!  -- 7,!><X>,000 p- r annuri. 

'^aiiitxl   lfi¥,..str;¡,.r;t 

(«)       Luid f.,.r  factory  íínelüdínp e  at 

i.--f   -.k-Vt laprfliTit ) 

1   -irr«, a;1   .3,000 p,.r -ter- 

(B)      f-ictury building 

^aOO sq.   ft. -'    'a/.   p-ì/sq.   ft. 

(<,",")       (i)    hachin-ry  a,r,7 ijquipnvnt.- 

(aj     Capr'-   n-ait  cutting   and 

ri3_<inp Machine -   1  unit 

(b)    Transport  trai ley s   for 

faBai;tl ai tornai   -   1   unit 

(e)    Hcyt.--.ry   Iry. rs - 2  unita 

(d)    dt,-ia b, il- r -  1   unit 

7. )       ¡1   ;;•  1   .     .   r -t.-r   -   1   Uliit 

'ifO<)f' 

i     J>6,0OO 

1     90,000 



I 
\ 

y - 

• n.i  t!. y 3h ul « d    •-k..jutt   l.y  ii'i.nc   •:  fe. r v r  **• c, ns-try s*    tu  t   th, 

"i.lli^-rr.n  c  ul-i l-    ».-IìMìK .t..-: '.n-1.   •   b^.tt.r prie.   t.  th.-  f-,r:vrf.  iü 

..-..-.ur  i.     In  thir; c •.;;«.-,   th.   dt'd,      .gricultur.l  Jq'ít-.uht  or  'my «di, r 

:-.nit-;t>l.    ".,:  -«y   *• ul«   i.-v,    t     in;.r   .iuc     má   in-;-.l.:r, I.t   -i  .X'„ »H    -.f 

.:..npuli;.ry  -Vr lity c,  .tr -1   if tí.      :ill   r.".   '-clin.,   t.-   ulupt quality 

e  ntr  1  v  lunt .rily. 

1 

íT ..fuá-lio  for fepir« i ryG..;,i., ,np h'uir>.s 

1.77 «;..  ti,«' «11  nílln  M''   -it   ;U"...;- nt  loe .t   1 in  Fuchi ¡«,p(   "íal 

wul.! ivr.nin   in th.   First   .n.l d c«id   Jivi-.i-r.,   « v, n  if  th».  "It  rirttiv. 

.••;w;(>.-.ti--n m  d.«  -ib--v.   L.    \cc-.\U ;,   th«.   epr*  procer inp: cui'r-s ah. ul ! 

h,   in  th'..-  Fir.-.t   .tu: - c -n .  ¡)iv\r,i ^    uly.     It  is  3upp«..st, «¡  Lint  t. • 

•.t  rt  «ith,   y  r.uch cntr..;  ;d«.-¡1 >  t>...  e .,» 'ib iinh. 4,   .«n     . -.el   ii. .-¡..n-k, 

.'.i-1-o-..ii ïi/çf  ò-.nt'.jb'•!;."•,  R-ih-n,   -m* din m   -'mg.     ..   juit-.bL-    product i   r. 

c.p-icit.v  f r  thur«.  e,   tr,;.'.  •r-ulh b.    in  th.   r^i^n  .»f h t.-iin   p. r «Ipy 

or   1,'/X.:   t,.nu   ..,.T   uirtui.'.      •X;;vr..,in;.J    -n  th.     .UCO.Oö   'd  tm,~:; •   contr  —, 

r-un;  o.ntr,..;  c .ul     bu   .-;;t dd ì.d, h   ir.  ,•! ic>. t like Jcb :n(; .r,f   fej .n«, 

Lirpppn,   »4-,Iu'hu;.,  d-.rib-,.:    ail   d«r mg. 

5,7° Th,   >.r. „uction  -f cpn  • ;;:>. ntidly  crtiprics drying fr« ss. 

kern«.is  with  'ib-ut l»6d' ...«d^Ur.   c.-nt. nt   h- - wi.stur-    entant  ,.f  'io  ut 

fe,,    «1 though euri- ¡ryin.í my h.,   praetin .d,  -irti fie ri.  drying usili,; 

hryiìif, kUnn  in pr,J\ rrfe  f-r th«    pr,<d«-ti un <,f quality c,:pr-i.    It 

io  pr-.pos«.ä  th..t   in   th.   c.ntr'B r.ußtJ -nt« h,  dryin,; b.   c-.rri.'v'ì  -ut 

in -. r,.t -.ry or tr-iy   Iry« r.    ^sl,«,  -me .  th«.  .:ntir-   • utput will b..- 

int«-n«i«.«l  f-r  canuni.-ti -.ri  by th...   'il m i 11 u,  «dio  f« ..<1  th«   .,xr»,ll«..n. 

vit.: copr-i  cut   .ut  wt     .-,«:• 11   pi«e..r;,   th.- kernels vali  b.. e «ni:.ut,. » 

b,£>.r.   drying,     ihi;;  will  r. duc.   th..  tir,),.  ->f drymp   ¡ri.! S-ìV«.  riditi ri,; 

.!....r.py.     i'hc   L-husKin|j proo.-ss c..ul.l h.    p. rfcr-.n.-d nniiufely by bro.ki.v  t 

husk Tir.inst  -•  ppik«:  >'riv..-n  int...   th«.   p;r"uml --t   '.n '.r.ßl, ,  «r  with 

.   C'iti   ÍJ.i. 
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C ; J      uthi-r -'out 

iiJ     ironspurt     f c,ipr¡  fr jri f-c.t <ry 

t.   oil l o   43  ;-..r  t n  (,.r  ti, 

current  r  t..   i.; v. ry hi¡ h,   it •       ?,>;)'' 

•.iit,ht h.    a rth'Oiil'. e .noi. Ieri no; 

th.    . ; lint uione       f CMiT!" 'ny b-".t;;) 

(ííJ     i.   on   t ;í...r    :i.'i   im.ur  oe    ;'   1,,'   ,4* 

cipit   1   ii.v. .oi •.. .it 1,61? 

(iii)    *nr. ci  ti -n  :.. r   trinun  u-n bui i ¡i-igs 

"no.! pl   nt   •. juipn..:?it <    It*,* 1^,y00 

rctvi ,   2'*,oi7 

rot'il  r« curving  coot; .i,  711,120 

'••rking c '.pit \\   Í.5 months 

op.,r tíornl   c- st). i   177,7-0 

tnt ..root  on  o. .rkinp copi tal . .• 10% 

(current  f^,;;vrcí il  i,-nk r-.tu); ;,•     1?,?80 

ot'ii   orina.!   o-uu-t „  72(H,90.; 

i<yturn fron >»alc:;. 

Jó..toi   pro lucti ..11  of  copro: 1t
r/jU  tono 

I'h. u,',h Un.   curo...ut ,nork.,.t   prie,   fur 

-'polity copn  io   .32 p r  ,-ikul,  thin 

10.   !,....;t (. xpi.,ct..,.l t" T'.-.' -in  c-'ii.-,t':nt. 

¡U.:tc.,  fur thio  ••¡•i'lycis,   o  prie...   of 

.JO fx.r ¡jikui   1,3   u«-,cu:i...i.    .'í»rti...t 

prie,..-  of cf-pro  ..-x-mill. :  yA ,per ton 

iot-il rotura:   ,•( 1,30o x ^..Aj. ¿ 756,1X30 

jinjiuo.i groas  incorru. . *    27,100 

iV-recntopp...  r.-'turn  un cpit;i  inv^otment ; '«    27,100 

«-  161,700 

16.7 

3.8o Oniy  10.^ of tho t-.tal r. finery cupocity uf M,9CX> tons 

ia currently bedng utilise«"!.    Jlth the full cip-ièity operation of the 

cnr.l,:   i]  r-i]i.i,  thu  t; t ;.l  ".v il'ih ,U- input  t- thv   uil r ..fin...ri»..n w. n] : 

be  only 2i»,>00 tona  nhieh -ruli ;.ou.iS iitilia.nti.ri   >f  thv   copocity t, 

th-     xt,nt     f V.8,V.     As  tfo.iv  is n..   eoo.    -t  pr...oojit t    cr  --t -H liti ,n   i 

1 
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capacity for production of crude oil,  tin.  refinery sections of th.. 

(-il Bills would  have   to remain satisfied either with this  utilization 

or they night  c msi 1er importing crude oil  from dabah which exporte 

129 tons of crude   jil   to òingnporo  annuel ly.     ¡he  import   from Sab ah 

would,  hove-Ver,   dope-rid en the   improvement   of c instai   shipping betwson 

the  two .it'it'-r,. 

3.?1 dth the  O|K retiun of the   oil mills te full  capacity,   there 

will be  e substontiol   yield  of cpr-,   coke   and oeol.     Allowing for  a 

loor of 12Í«' due  te -drying of the copro by the millers before feeding 

it  to the  mills,   th-    copro coke yield  is  estimated  it h(J^.  of the 

input.     Thus the   totol copri  coke  that  would be- avail ¿ble   from oil 

the mills combined would be  50,900 x 0.1*  ^ 20,360 tons.     This 

pruductien,  in oddití   n to replacing th-   annuel import  of around ¿¿0 

tons of copro coke,   would neon o surplus  of about  20,000  tona fer 

trodirig in thi   inte-rnotionol  rn.jrket.    Th.   de-mond of copro  c ice,  ao 

hoG be un stated  eorli-r  (tohl.   j.ft)   h .0 been  in the  rise   consistently 

ond the min supplier  his been Philippines  ond Indonesio.     The price 

of Cepro cd'.e reoi-iins  around K',.2^0 c.i.f.   European  port  -00  against 

the  f.o.b.  price   of   sléo, ex-Philippinos.     o'ith o production cost  of 

irotin-,] ¿131; per  ten o-x-Kuching mill   (est uïiated),   it  sh -uld  be possible 

f-T the  e-»ar :wok mille-rr, to Cenpite   in  the-   international   mark»t with 

Philippines.    ii ft-oor,   ao  the  quantity in  very insignificant, r.urket 

could be  looked  for   in th-   rood, « as  well,   particularly   in Jab.ah and 

dost kolaysia wh     -tro  alee- net  importerò of copra cake     The refine-! 

coconut oil would continue to find outlet  in the prooent  markets 

soon as Singapore,  .longk-ng,  o iban  and Brunei. 

.3.82 Ik.  combined yield of coconut  from First and Second 

Division plant-it ions  h ìS been proposed to bo reserved for mooting 

the  full capacity requirement  of the  < il mills, with production  of 

improved quality  copra  --t   liff. r«nt   c.  ,• r. c.    As th. c.   pro.cesoin,-; 

e- ut tao    .r -   .piite   ••    'iot eoa.   fror,  each   > th  r,   ii   ».ul! not   be  f.oooiho 

1 
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to collect  th.   husks end shells economically for  further process«,-, 

c.^ci-.ily with the present ufrtue c^f|nfraetruotur«. If sud »àsti the 

ooMUnlcatlon is developed,   -us  e-nvis-.ged  in the  Jocund Molrtysio 

rim,  .confie viability of such collation could then b,  eocnmine-c . 

Proposal  for  Desiccated Coconut PI ont 

3.83 At  prient,  how,vcr,  there  io  -, cose  for eotodo] inhraont  of 

« .lesiccntod  coconut Pl-Jnt   in  the  Third Division of the   stete,    as 

Je-siccite-d coconut plant would essentially require supply ef fresh 

coconuts,  it  1res t    be  located -t  the coconut concentration,  -md the, 

supply of tetol requirement  of row maturi-il  fur the-  foctory ta v.   t. 

be ensured  from   , reasonable  clisterice.    Sorikei,  being Centre]ly 

loeeted with  regerd t.. the- existing coconut plantations in the- Third 

Uivioion,  with  cump^.tivelybett^r  communication  foci litios,  would 

p,rhnpo bu   o  suitable location,    ¡.ore-over,   ,,uick supply of fresh nut 

fra n.rfne-  of the coconut Rowing arrets in the decond  Division co-uld 

else be   obtlined et  thi» pite... 

3.Í* flexi  tt   Kuching, danke i  is  the most important port wh.r.- 

oce-m going vessels coll, though -it   irregular  intervals.    As  the end 

preduct,  i.e.  desiccated coconut  is  intended for  the export market, 

port  facility  is very iraport >nt end ¿arike-i  offers  the   facility. 

3.83 The  world merket situation  of desiccated coconut hr>s been 

discussed earlier in this chapter. 

froductioo Procoas of ifesiccatcd Coconut 

3.«6 î'hu  dri,îrt disintegrated moat  of the coconut  is known is 

«leaiccited coconut.    The process of conversion of coconut to 

desiccited coconut is very simpl« nnd it  involves  tearing out  the 

kernel,   grindint   it  into., ^-»ll   porticles  end  then  throughly 

»-siccatimcit  ia -.'.ryln-uidfinaiy p-.ckin,.; it.     r|l(.   nutr    re  firot 

br ught   fr;m  «u   pi efe ti m;    m] ntored  in bins un.vr ov.r. 

1 
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The  bins  -av.  looot-o'  in such a way thot  it  is convenient  -md quick 

to count  out -i given number -of nuts. 

5.B? The nuts -ir-   then crocked 'ind kernels ore- rettiuv. d with -» 

spoci-a type (>f -lXe.    T s, tin, s,   the    kernels get deticheä fr-« th., 

shtll  during the stcr-.ge,   end with c-u-e  thest   c >uld be   renovad wn. 1 

by   i  h-itchetor.    The  kernels se, r, aeved  fr.xn the   nuts   with e  thick 

brown fskin hos to be npake-shoved.    Tlie shaven kernels   ir,  then pieced 

inside  •»  tank end sliced  in two,   in order te rcl,ise  th..   cconut  r.t-.r, 

if not  alroody dene.     The  cut piec,s TTO  then pns&ed  inte» otìmr fmTs 

"»rid tnkvjn through twe  seporote wruîhing st.-tges.    The nte  of flow 

through  these' t.-inks  con he  e-.1cui.eted by  the input rete;  nt which the 

hetcheters  ond te-.ror?. ere  working, allowing for their  meal br..-.-ik 

periods. 

3.#* The- washed coconut  pi,.ccn ar-..   sterilized in boiling  ,-iter. 

Outbroke  ef food poisoning in instances hid been tr ced to snlmonell-^ 

organisms present in desiccated coconut.     Increasing attention or  , 

therefore,  poid by the importiti,.- countries, to A-Kicc-.tcl coconut us 

p-Möibl,.- sources r-f inf.ction in  f >od producto. 

'J,hlj Th,J s^rilizud kernel piecen ire  transferred in wire-  baskets 

direct  te  the  disintegrator.     This  is equipped with a si.Tios  v f 

•vljuatnbl« peints and hl ..dos  ..n a rev--lvinC drum which   shred  the 

c >c ,nut (fie-tt  int , ,-i wet meal. 

3.90 Ih,,  wet m,.nl  is  then dried by spreading the noni  onto  triyc, 

usually measuring ib-.ut k  ft.   sq.   and 2JÍ- inches deep,   each tray 

containing about 30 lbs.  of v et meal.    Those traye -«re  usually 

nifidt. of fine metal mesh suppc-rted by i wuodtn frame.    The  trnys 

ire mounted in tiers  in -•  dryer in which hut air is circulated to 

dry the  wet meal thoroughly.     The meni taken out  of the-  dryers is 

kn wn  oo  dec.iec ded  c-c nut. 

1 
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.V>1 f'nc.    th..    '«..iíccitioi,  íG  c ,rnr leted,   the- c  c nut  Ivus t    b, 

tuped    ut    ni     i  c    \Iirp   t ,bl •    -p.'  suh;;< quv.ntly p'-sa. «i t      i 

vibr it inp .-er,-, ii-ty];,.   rr-enm.    f .r  ;-.r -dièg,      ice  rdirip t     the ...;. ttiup 

f th.    -li.iint -;;r a. r,   th      i, ni• • ..•• • t    1  c cenut  will  b,: gr-..l. d ee 

finí,  wvJiurr,,    .ni ,• . >rc.     r  • xtr-t   fine,   fin-    end medimi,     ¡u: J.;3icr ,t 

c  c  nut   if.;  nu'«r,t   fe  ne...   m   f-   -Ù   in lu.etr Í«. 3,   it   !i   3  t-   b<    ;.ecket! 

cir- fully    aid  n  r-., .1   ¡T.ctic-.    i.s   t     ¡-.ck   it   in  d~ply  p'p -T b .;•:;;   • < i t L 

•   i  uM,    pi'.Kein.    lirur.     '.ich ';   r»  emt uns  100 ib;:,  -  IK)  ìbc. 

'--   •"•-   fili 'd  u;;.in;.-  vibr.t ry   p ck. r  t    shek.    I-mi  the e .ritinte  t>..-f r- 

th'    h «r,:-.    ,r    ci   .-;.•!   uri'l  r;t i teie,.-d,   . ìth  r  by rechine  T -"ith  e  re-eci'l 

hen '-t-    1,  H, f ,r,.  ;3hi¡:pin;í. 

5.'>- la th,   pi  nt   ¡,r< p;;.:,:d,   m ..„jt    .f th..  pr!;C<.-ü¡;i s ->.re  t.; bu 

m, chenil. -1.    The   tipp.   . f thv.   nut"    :r..   fir.et  cut    jff by spe-cinl   f :r-;t 

m. vin«: r. t-<ry s »Wü  ait!; eut-* -¡tic  cl'inpinp devices,     l'h.   e-xpesed 

e -pi-; m. '.t  if   punched   .ut   »nd  th...   wntv r is  •iil/.Wv,t]  t. bt.  spl-she-d. 

Ttl''-  ' .'•  « K'Jtr.   -.iv ttuu subjected   t..  he-it  tr. eta-nt  -vnich  will shrinK 

th.. nie it   aid cr-ck the ijtu.ll.     Lì y  thi..:  p,r .ci or,.   the wh ,Ie  eepr-   bull 

r..-riv.iri:;   "uvi ceri  he   p,.el.,.d     ff  with specieì   nncinne;;.     In   the Se  sp.;cih 

r-e.ekiries,   th.   b 11,¡  • .f c.j,ri   tenhlt    in  -t  f .at circulating ctr. -ur.   .f 

wet-r   ,.r un-1  ••  cylinder c -.t..e  with  'ibns.iv...   r„-.t ii.1  which  .. ri tbl   .'; 

th...  wh  1.   sitrfee-.  t'   hi.- v.ve.nly peeled with -  nini m jm . f wnste.    One... 

i.«..'t"ief'K"CÌ  fr.m th-.   .e-eling m. •.chine-,   the  e ,pr .  is  tr ...nsp< rt> d t    -i 

steriiizc-r,vri   -n  'e,3 -rtini.:  belt.     On  thv   -las-rtíng beltr,,   bills  chicli 

'Verv.  n  t. e .-rapl.-tt-ly p.. ti,--.«   >ue  t--   irr«, pul .r size-    .r    thvr  r...."is ris 

ce» D... pick .-ri up by kend.    After ot.-riliz'iti m,the    .:.:>pn  IG tr .nsp rt. ' 

te i ov ntrifu««.- t- rei.-« Ve   -ny e-x-^e-on mtc-r  "¡nd the » te i cutting -un1 

reaping r, chi-.,  f r cutting; -->r ruspine t<   required f;i.2ee.    The 

pr -duct  i.-.:; then •in-.....:-,  ir, truy  .¡rjvri;,  the-rvift-.r,  it is serened, 

weighed  in«!  fillip,  int . b-\r:s, 

-'•r)-7' r"  '•»•••'•  ¡>-   1:   r  " .'".eit,   r:i  nt..;   fer      e   .ucri-i.     f  (t..r»ie-c   t.; 

c  c -nut   er.    --'/-:!   >-:       -n '   •].:,     .iC   a  PIC   -, -    -.i.t.i   ti   n     f 

1 

i. 



1 
wi.il-.  v   1   ,>. >'.   Li.fr ,.;ir  dur-      r¡ '  f',¡,Lr   ubi- yiru;  f.cuLitu.,o, 

o.r^w-k  u ...  t    f.V.ü  f r  u  hieb r c.|-"-ity   ni  ut   n. vii.*    í t;u   uK;    . 

. f   ti..       í    •.'.-:•   liti. uu.      f   ..- J i i t i- :•   m   t.'.    ..jt   t.,   "t   ;r-.r,. r,t.      i'lu. 

eu;, ¡city  ;.r  ,   ••..;.  ', t!...r..i   r*.    iu   Vu  i .íü=     f    1 ui.-.-t ,1 c c  UJì  p< r 

; -.y     ri   thr   •    uiriftu.      >!i -win,   f  r   .n     p  rUiurO   1  ;•:.   luv  t     ¡rvii:. 

uu 1     t b- ru  '.t  '/." ,   tu...    t   t   :   k rn   ;   input  r-..}uir.-.; •« ului !><    ¿b   t  m., 

„n.jurih!    tu-.   ií r¡i. i   •-,. i'-iìt   t     o       n..—thir î     f  tí.    full  nut,   tin:  .ut 

r • ]dir   .!   <:  al'  '<    >"'  t  :u-.     vu;   tk.   uu'u   »vui 1  h,   c   il. et  .'   f'r  n 

.!iff'...r  nt  ;>L  îit.ti  .,::,   t;,«    uvi.but   • f nut.-,   in  unlikely t-   fa...   nnif  r--. 

uni,   th. r-.-f r. ,   tí...     et,i- I   -v. iriit     f nut.;   t    b.   c   11.et 4 u ulb  b, 

rue!,  i.i •:».. r.     di -riti,:  f r   .   1 uu  • Í ¿'y',   -lu.    t    thi:, ri'  .-unif r:. 

. ,¿L   th.     : c t \. • 1   iiut   u. i but   r.'juir. "î  [>r   b ..y  w ¡ni '  b    11bb t  nu,      du 

î.ar.ii, r     f  nutu  F.. .mir-.   •   .-•>-r   day  u-aibl b,„    'r- un.   ?'',        • uta    ;r .,,(•»••   ;u. 

?b,''•**"   x   0>b --   2u.,/   :;illi • •.  nutu»      'itb  un    .v. ru»u.   yivlu .-f l+,'*O0 

nutu   ;.,, r ucr .   ir,   * a* - IK,   th.:  t >tul  c  conut   ¡d uit .ti n r- quin. 1   t 

f...   !   tin    vluut   .-. -ul '   b.    ur -un.'i ^>,*-"*• »C"--  urr. .;.      .-uc':  un  ucr u,u   if 

••V'.il.b,.    i.u  tti-    ti.ir1   bívivb.u,     i'i^r-,   v^.r,   cur pli. H  fr-ru .u.cu.b,    mu 

f   urti:    '.ivioi  r;   ¡r     "•.[..;     ..x'u.ct    :  t    bv   f ¡rthe  uinu, 

ú,9b \.-.    y-  luut   tí.    eurruuit  ,.rici     f  1<-  e utu ¡ur nut in Kucbiry, 

ui.l    t  uucb   1   uur     ne      ...    .   '">  .;.. i,t-   ili   tu.    j/L   ut ; t i. ui   it   iu    .uuuii. ..'. 

ti:  t   tlu.   fric      f r.ut   ti,,    factory  c uilb   yyy   't   ».unk..i u ulù b     i • 

c  ut,:  b.li\u r •":   -t   f.et'.ry   y*ut. .     "bus  th,   t t   1  cust    f nutu  p. r 

;imur!   u   ul I   V. ; 

^ x ¿ii.'j . lilli .n   .  ..),57!;fOuO 

C. st  ¿¿-.tiiriutcs f. r  the  Lb.diee ytid Coc.ynutil.unt 

Uuuitui  Iiiv..str.!....t 

(A)     ¡.un,i  f r  fuet  ry   (inciu-.inu c st 

.f •':, V..1 •••]•.!  .nt )   - ¿    -ur« H  ut 

,. 1û,u<bO iK.r ucr b'.üöü 



T"^ 
\ 

i 

(ñ)     MU,, '.it. .,.:,   iru Lu  i,./   £ .et   ry 

bui !-'in.",,   * rey«,      t j.   -   1' tw' :    '.. !•   ft. 

t  t:.    -v r •     r ¡t .     f  ....  j-.r  r,q.  ft.; ,.  '•>V")0° 

( : /     ;    c:.in. ry  en !   . ^u ï r- - :it; .i?OÛ,.J: Y 

«ut -i.  tic  r  t'ry  nut-cuttin,; 

.•ic.iu    (5 units) 

i i ff.   f r c  c  nut  tr-.y...;   -   1   unit 

¡'' vk  lift   truck  f r   tr -.y  »i  v. :r;. f,t  - 

1   unit 

.»ut  pctic   •:: -c  riut   y . > 1 iny; 

:.i''CLiri"fî  -   '.i  ¡i:utc 

.... rtin,. ".H J t - 1 uiiit 

.>'.:•"«'. 1. r 't  r b  It  c  hV'.y-.r  -  1  unit 

..•t- ri 11 '..    tut cl iv>    with   thr u-*L- 

f Ì   ••;  tr ciGy. rt -   1   uní t 

.c. . ;t-.riny  c....etri, fu» i.   -   1   unit 

.iiici.j.rtt  r  b> It  C'.cv.. *,   r  -  1 unit 

'-'  yr-   •< -t  cult my     n •   r-î^.iny 

. i ¡chin. r. - ?.  unit" 

¡'r-'icjy. rt  tr 1 I>.y .   f r  r  ,.»/   1 

c ;t.,,r i.l   -  3 "ci t.i 

*r yy  .tri  rc¡  - ',  unit... 

»uíycíny   .u .  Yyy.iny, rv.chiCi,   -  1   unit 

C'.üt    .f    r.cti-¡n,  inst . liciti JP,,  •. mgiru.v.riny, 

',.3i(;¡,   ....te.    =t ¿% -¡f  thu   ccct  ...f !ii-;ChirK;ry       .,.175,000 

t.-'t-il ,875,000 

1 

(D)     -aicillcry fixd c «t * 

*ct,;r   '-ries ê 50,000 

Offìc.   «..qiiipn^nt,   including 

typ<.-<vrit-.rs,  calcul it ,rn ,   furnitur..;, 

••Ac. .   10,O<)O 

icrry - 3 t n '.ruricity   (0  unit)   ct 

th^ ret»;    f   »Oy.OcO r>ofOOÜ 

1 .n 1  r v. r -   1  unit   -t   t. l-.ù  r .t...     f 

.10, K> ..   16,C« ' 

t  i i.-:i,c— 



*k. ,...» 

.   t .i    • •• it   ,   Ì   v  .-t ,. ..t 

à 41  r.ri.-i.T   X.et   -y   Tí«.     ;t   ;> 

i   t   i 

1.1 I- 

;.X),ÍXíÜ 

1,1?1,8ox 

1 
n curri ri;:. '-' .¿.t 

(..)     - -ot     Î* r-:v- m t. ri-'ld. 

(i)     «:  .-.t    .f X .5 nil li   a   nutr 

(ii )    . ;      i i i ; **      -     11 

'    i r       •   i .       , i   nr, 

! . i * t    ti.. 

r  < r !    ./• 

'        t   LI l. 

(ili )     .*u. !    f r   'V'CXt  lbs»     . f .-;t---iir. 

f; .r  î;   ur  (..quiv .li.nt   X.   IV""»  lbr. 

' f    .il  ,:• r 1. '•ur)  -it   th.   r ;i>     f 

,72/1  î. 

(ivi     iJl. ctricity   '"'; kr»   x  <?'+  h .«ira 

-  1,920 ¡mito  |vr  .''.;,*  --.t  ÍX  [H r 

unit   f r it.«*-   l-iya 

(v)    Xet   . f V't.r   (»r-.vi !.. 1 with 

...1   ctricity  c .;;t ) 

(vi ì    .»v.-p-tirt;   ¡ii'i rviínt. rr JIC     ;f 

t;l''nt   une', uichiru.ry 

(vii)     Uì...;s«.l, jKtr-'l,   lubric¡rit;í   f-r 

Vf^iclcE 

(viii)    t'ffic.   st;ti  ru-ry,   etc. 

r-t-ü 

3(5?h»ihX) 

•,X.;,rnü 

'nV'OO 

'",000 

(.X    I, •">>• ur c  3t; 

li)     üoti r'il   M,.,! ..-,1».¿3   -i'ii:!Ír1Í3tri:ti.,:.n 

deaerai M ;fl'i{>. r 

...XI,.s  .H:,« .,,-. r 

.»ce 'unts Xf i'ic. r 

1 

1 

1 

»>t..-iu,gr ip'i...ra, Cl. rfc; 
Mì.ì   l'y, ints '• 

Offw.    .    -h, ^ 

X. hic-1 .   Jr i v . r ?. 

12 

.a¿../2!ijiiscri 

;,1,hÛ0 

1,?.0C 

1,00t 

25?; (Av.) 

h-J 

h:ifc/."ia¡U!r, 

„18,roo 

ix 

V)0 

(XX) 



• "^,1 

J \ 

i'11 >     '"^t   ry i.-Iiii.i.itr- ti   n 

JLJEL ¡ic:...: i. 

i' -et r> .  .lì-.;;, r 1 1, ?'•••• ,1V*'-"'' 
••1 • c tr i,: • i 
•V.r,;-- -i¡ 1 k'M 0,.'.of. 

••> ch-inìc . :   fr-/ u. i 0O< •*• ,Ouu 
;.'l. rtts ,_' ¿or M-0 
l'y,-;ist 1 ,v> •?,0ot. 

> fflCv   ; y   -,.,0 
•• .tchili ;J*i ? 100 2,'i00 

ó iiicl... Uri Vi. r 1 ^/••!-;y V*-0' 

^,;,1'-»'; 

iiii.)    IV.. aieti ,¡  i   o  ur 

!'•'      ./-»id ft Tctal/Driy       ;C...  o-tt,      i" -t'il    .--.-/v    .r 
>r  3 Shifts      ¡»er  d--.,y ,r   3'«    jj-. . - 

OkiiO ,1 f. rk. r;: 

>•-/ .Í-i3ÍCÍll..-(! 

-.rk» rs 

'makill^i 

'm Ï   f..rv«l. ) 

10 ,'>?.,!i,,0 

,27,000 

56,0«" 

t-ii      r)b,i¥X 

J   t-il   i -O-ur c.-.r.t -     .,100,500 

«i! *   11)'/'   is 
^Vl  ,y¡.,..;íit  c 'fit =-.          ".".P'+'j 

r' t>;1  i"i;  !^r c st ¿221,14s 

1 

Cci     J'r-niü.Krt   m-i ü-1.;s   ir..n;  ti .u C-,nt 

(i>     i'r-iriG;- rt  fr ..:.   f-.ot ry 

t    jMrt  b,,- c i,.p iiiy lurr.v 

(Ü)      l".>rt   CiW s,    1. 'uilüp;, 

instirvice, freight t- 

Ëur....p,.. ui r,.,rt 0> ö%) j„,r t .n 

(l88UI.K-d).     Initi-il 

shipping !, ta   to b.'   1 rie 

thivu^h oinr; !f.,_!•%.. 

C-.st pivvi.ì ..". f.r 

:56o,tlOO 
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\ 

1 
(lii '     Sn^ ^  pr '.  , i -i!  ine lu-: it:,- 

C T.:.li;,Gì   n  ..     t)  j,v,r   t- n 

(lv)     L  c-;l   t-.x r, -;:-/i  inour.ric. 

';t    t!:.     1-    !•        f   T"     .f 

r i, i(    í   i"V .;i:. at 

u--;-r, ci :ti li    f ,, ,i í !in.- 

'••t   t;,,   r  t f  1 • 

"• I-i'-oi   ti   n    i,  ¡ 1-rnt   -in-1 

••-quii:,, r,t     t tì„.   r\t,      .£ 

K.V 

--Vpr-.ci .ti, i.   ,Xì   -tl.^.r 

•-quiniri ,nt   -.t ìì-,- 

•t'.l    '-,;-r ci  ti  a  i.- r   -inriur, 

T   t ,1 r currin,-; e  ::;t 

.»".rkiri»- c-4,,it-.]   (5 i....nti.s 

ri-r .t, i   ml  .;- .-3t J 

: rit  r- .st.    n   « rkisi».; e srii ,1 
1' •    (currv.r.l e ;--';. rci-d 

b--!ik  r t.;/ 

''"t -J     ,r,..u- 1   •'  ;-.t   ---    '<•'.,••    i 

.A.',5<)0 

.11, y or; 

. ( X »' > 

7»v:>0 

13,1¡X. 

..1ì" ',6oo 

• '•,5()1,.-'¿S 

1107,550 

+ 107,350) 

d-„lutti fr ,:u  .J-,1V. 

l'' t:¡l  Pr • lue ti  h     f   :,;,:H€C ,t, a e. e   tv 

i^-„.r,»;i   c.i.f.  European priev 

(h'l,K;-ì   • -.   VJ6<J) 

;'hvivf\ r-,.  twf 1 return fr..n s-il.g 

Annu-il gr.,ss   pr  fit h, f, r-,   t xcs 

Forcent .{>   return    .n fix.-4 ínvosimvnt 

*t   -• ;
í,'MíO t- ris 

- -1 »oí/i.; p- r  t- n 

• i*,725f0tK.! 

^    SCf,725,000 - 4,'t09t4oo) 

=    ¿315,600 

I,1,   I, 

il'if   it   w   il !  K 

I-r- fit-.bl.     n. . 

t   t' -     . r'    i-et   ••   •;• •! -,   hi,  t,l- 
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1 
J •'}'•> ••*•'    !i:'.ouo. •   '  •;« f F,, t   •• nur;lj>.r    i'  un., fu]   pr   -uets c ,i. 

'"'   :rr"!"    f r ,p th-   -A«]I   m-., fiui.i-':- t    o..    .fat :i.»i   .   I^rii.    tn>   process 

f c''c  r,jt :"    1;   • xtr «ti  iu     fr :..  th,.  2,','» r.illi.n miU,   it   it- 

• :'-tn-  t   <i  th.L    ¿..    ::¡,J,I   . ut.-ut     f huoks   avi   sl,J„l   ••„,-. uM   b,.   .-a-  un ; 

1^«°,)(' t   »-;   -'i .  A,CxX    L .;iü r.p   >ctiv...ly. 

~/,,'jl' ''"    f'í»-;t>ü  •-•   >••! -'  b..    a...  i   i:,   th..:  rr.iìuf ,ctur-    .f rub',, r i;-.-   ! 

•:. .ttrtò^.b, n-..--   '],-.í  feit  ^n-î    »n.-tì,    fibr-   r  p«.,.;.    ', H,   3h,-li   c  m 

t-.    -.-üBverteil int     fk ur  --na   !cti¥,t,.-J  cirb...ri.     l'h.   pr. e- G,% S  inv lv-   • 

',r'-   f;iir|pi--  'mi   if Un:  pr   :ucti   n    f  th. ;-,>.  ít.jre;   ir,.   further un<!. rt ¡t.-.-r. 

•:1  ni»: with   !.:n«-mt   !  c -e mit   in   -n   irit.-pr -tv i rn.mi-r,   th-.    .v.-Hi..-! 

c*-;t  ./-ul'J lv- ;.,ubst--nt i --lly r  duc I,     Th,   problem,  li ,w..-v> r,  r« •:-   in:- 

that  i'-T ,.)-,iiy  -,f  th-..';-,..   itun.s,   t!u,  int, i -nati ,nai  r «rk^t  has  not  b-   n 

v. ry ,-nc -ur upirip;.    ¡i-.wcv.-r,  with  th,    , stabil ahm-, i-t  ;-l   . sup-r .nill, 

tsu.-.^ct.-d   tu -..   3ubr,,,qu -nt  c!. •p.t,.r!   th-     laund   f,,r  activ.t, d  crrt-.ti 

«  ui'i b,:   p«.rK..r.t,  :.    ,)«i!.al-qu,.ntly,  th,...    it.sicc-t-.d c c -nut   pr j-et 

c   ul "•  th.ai n.   ,,x -an.',. 1  t-, iiidud,   th,..   ev.rmr etar    - f -.-tivat,. I  c--rh  a. 



The   Crìi;':)       . .    . 

;.»1 'J Ir     :r 

•euseovery  e,'  .'e -". 

»'"'" viae  ori,-";:  : 

1     til     Cf.Tlua'r'V    bea   i ' 

bada  -  t>   tft--  .  • e 

balumba«  i alaodee 

•T it »IK -,•-.•;.! \ 

Iheebrcaa   b'U;a     a- 

'•••   anali   ha.    -   ( 

ere    ol"  aeree. "'" " • ! 

e-Ioni" are   e a -" -"• 

•V  -   'ud  re Te   (d' 

ane-; Laeiac \-   , ed 

, duecaa;,   Lv" ' •• •. 

.ree! il ea i;  > e '"• i •" •   : 

iaaartaat   de      • 

aaia.a ate   o;   ••   V.. • 

recree, en lina  ' he ,: 

•>.? TL.    > 

,'tnd Fa-»au:;t,eee 'eia. 

/ad.; liidioh 'ire • • '. 

rrjfii v;nrtv . .urà-e- 

have  white   • <e    • T 

' ,r, « 

: j r ' :   - • -• 

•    .''''.-r.-   e>   t.iii.   A;:; i2: a aial  Orinoco   foresi;:; 

'"<"  ;)%-   '•'"•- bey.a;  and  ."e.teeae Ion,? before'  tho 

e/'bved   Llu:   eoo.,-,   tr.:.>   la  b<-  of 

id,!-:   i«¡:;i:;on   tva!,;  Lí.inaoua,   the 

'"   a:«e:  "Tbe^areaa'* ~  fooct od the 

•  *J';    ;    de   e:e:...,..»    :peaìea,     Although 

"!  •'.'rin-'.   \,h<:   rrot-iù«'  cornr.erci.il   valu. 

•••    "      > '  r-.   i-i..-     '. '«.er   oí"  th '  speeiea 

•'•'• f.e.ir.riijed  of -it least ?.() species 

"'"•.*>   '    ' -      ai  Tre.-obi er;ia   Cacao  in   the   only 

'. i     v.,iLeh   ..'•»•!;?- 'vide:j,y in shape, 

••"'•••    "'•'   . ill   a   thick hunt:  ecantainia/ 

b.-"; j   ... -.ich   sarreitaded by 

tear* eildt  ••.'.ti'lc .md other acido, 

'¡'lie   '••"'• ¡j piara e to be; an 

"•""   .    '" ' .   .-vu- or penini::;..:,   and   this in 

-'  '"""   f••'•:.i'  '.t-c'on.     The   coco.*?  bean  itself 

'•'';:•''   .-'.  a a   rain   (the  testa or shell) 

1 *"''"•'..'..:d  late  two naia groups;    Criollo 

;ei?.,i'>de(,     'i.',;,.  Criolla  trees have» 

"••i "•Lo--.  are  dee-pi y  furrowed,  have: a 

...ab : ••' '•'."" ' tai;   the  beare.: are plump and 

d,*1'   -''•''       i'oraatero   f:a.e-a hive  poda 

•   ' '  .     a   a-:arfd   r    ;arf"'ea..  with  oalv 

\ 

1 

dï/.a   è 



J- \ 

n.-'ttonr-d   nr.:;   h 

'   • :•    -i.   .• 

distinction   be tee 

latter hnvir.i;   ea 

''•':>''   a""el<    er. epdahan,     'bhr'a   alaasi fication   is 

"'    •" • ,   ".    ¡    " t  would not  be possible   to 

>' '•       ¡'  pod   colour  and shape.     In 

• • •   '       '      '    "riportarli be ina the 

Ganara   '     '    ' • '    '        :.•••:.•    Trinitario.-,   the 

- • '      '  -     " '      Amazonian  Foraainroa» i }'.)„.   c >' 

Thi.> division  r"  C-.nolln;   Trini Virio  nnd  Amazonian 

'anotaron  rrraiv-.-/: audi   c-,,   .e.aa.-rc ¡,e '   Classification on   che   basii, 

°'' fla"0:ir«     --  a-rer-ai,  hir-r,./.   .,   t:H,   develaren c  of  flavour and   the 

enality oí nil  ir,.f.   ,p ,v Ju.„ v,,,ull¡  ¿,:? ^  ia^iy  on  the preparation   - 

âraend'iue an«;  di-anan-  ;. •  tK.   K-r.a   •• or   the   if rtn   or  caíate.    N'evcrthc- 

U'n:î'   th(' 'îirf''T.M',   a/   a (.*•   ,.r ea  a]re impart  certain  differences in 

D. vaur.     CriclV    e-e ne vlv'.-h   dira  aeon c  V?  af world  production  have  a 

di at ine tie-   fl-va- which   a ana  aanuf>a Lu-err, value   for blending 

a'-'-'Oaaa;   see '   • a-è- •   of G   la Ila,   ner ti calar!;/   those   from  certain  porta 

a]   Vcnezual- ,   f-cad'   e ,>• a' -da- dile   nr.a.luan.      Trinitario  cocoa constiti! t- 

iir   about   7/   c •*  ./arid   ,roduciicñ.   aia    . • I ;-;o   clarnifi,ed  aa  "fine  grade"' 

•aid   can   aaayind   -   _,r.=   eia  ov :    eairary  cofoa   af  which   cocoa   from 

'  'i'l-.V   * î:   Acer;,    i;    ¡die   etanaard   typo. 'dinne,   knee   e; 

V ;'i-    eaee    : ,-,,    -ita Jar   i  heieht   od ?a   -   30  feet and  is  an 

aa d;ratarey   ta* •     o.''   e: ,   a.,.   ' -apio;; i   i'mard,   orijpinn ting  in  the  upper 

Aaasaaa   baria.      Uhr;   ;   -vora.-!   i : aa-stinr: morphological   fer turco. 

The moda   ra   ter- c! i- .    ; e, d-aa-phic.     d«ae  Beailirp;   forme  a   vortical 

•'''      '''''-•,    !l    '<"        '    ' api-'-iVy;    thi., p;roaa   ta  a  height of 3 -  5 

'     !   ' n '   ,::'r-   '        '   ]l-'     ?>   ';   »"''* 5  "far" branchi i  on which  the leaves 

* *"   ''•>'• ¡Ì--  '•     V -.  ;_       Tli a  "o-tieni   Conn fi of shoot is known as 

"chupón" and   ta- aeee   i:io,-,'uaa; in  hea.-eht b>  producing chupona from 

below   the  "j&rquette-,   cde  nairb   "t  which  the  stara   forte.     This 

pattern  oí aroatb ia  ív. ,.<•;•. t-d  and  the-  tene.   Lf anpnned,   will add 

:    t:'lr,i   •"''•  "    fVi1,i   ''   -•     •    ••:     redr-,      d.r.ora;  ana   ehe  «r »duced 

'•'C--    t:  "    e'  •:.        ,p .,   • • p .,  .,,..   p    ,   e,    .     ^..a,     ,-..    ..     ,;,.ri..r   nf 

1 
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flunhes,   the branche« adding n shot-t  length .imi n number  of  leaves,  which 

hereen  before  any further growth  takes place. 

«(- The   ÍLoeere ere  borne  on   th.-   trunk and rmin  branches of tlir.- 

j- '    '   "<* ' ; 'u'-     '- >l  fírouer. arising  from  flower cushions  which «ero 

<•!"'   '   ' i"   i     '    --.lì ..     The   flowerr, are  quite small - about  0,5" aerose - 

na-' ere  binexual.     They produce no nectar  or scent and,   as   the  pollen 

!'• too  sticky  to I»:..  dispersed   ey wind,   moans of pollination  romain 

oencure   for  e   lone;  tim   , 

"'••< The   cocon   tree produces n   vast  nunber of flowers  of which 

only a smell  proportion on.  pollinated.     The pode take 5-6 months to 

•!ovolop and duriiif the  first 8 weeks,   the   young pods,  or  chorelloa,  are 

IhMv  to wilt,   tines providing natural  thinning of the croi?.     The ripe 

••o«-! dooc not sel.it  or dror off the   tre-,     On removal from   the  pod,   the 

e    en heve no  dornency,   so that when  benne,   for seed purposes ore 

tnaneported  over  lon.e distancées,   special   precautions must   be   taken  to 

preserve   th- ir liability. 

£1¿!l¿?l5ííicn 1 « jifeicultural^.-Jiri Other Requirements 

':*"' Tho   C0Cu '   r"i-ovdr.f areoe  in  the   world are confined  to  the 

'Vû,icf! riM u'-   -'ithir.  diïil.  and 20°S.   Lat.     The most ideal   rainfall  for 

coccr, rrov/inp ir,   fr.vl  50.. t0 120tl)   though   then arü  fow arcas wherc 

cocon if: f-rown   ...ver, »ei Ih e rainfall of less   than 50".    In   som«-   of the 

letvr stages,   th..-  rainfnil is supplemented  by irrigation.     With a rain- 

"'••11 of more  than 1¿0",   very little  coco,-;   is groen partly because this 

usually lends   to conditions favouring  various fungal diseases  and elso 

fisoilc tend  to be  losa  fertile under heavy  rainfall.    The  rainfall should 

be- well attributed,  although  th.- cocon   tree will withstand   a  dry 

s.-asm of 3 - d monthn,   provided  the-   soil  has good moisture-holding 

ceexity. 

The  r-ioet  suit-'de    teoper- tur -   ran<v for cocoa   growing ir, 

d.   t<:    b^T,     ,t   i;ee(,er   te-,    of  1. re     then   i»0°F»  io unsuitable   time 

' lih'    ;;tl*    lif :i !   t      .a,   ••Hituei     .t   eeieh   coco. cer. be  grown. 
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'•••10 Most of  the  coco,-  growing areas  in  the world are belov: .1 

theueaad f(.,-t bu!   Il» T.:  -,•*.   'MviB,   ir. Columbia  for example-,  where  cocoa 

i- crow; at  3,000 i\,.t.    Strong winds  ire   unfavourable  for cocoa 

.-rowing ..a under such eonditions,   the  petiolee are  easily broken. 

••••!1 Coco",  trees   TO grown  on  -1  wide   variety of solle varying  in 

teature,   ¡«rent nrtorial,   pH,   and nutrient  status.    The main require- 

ment is that  the soil ahoulu provide a  firm  foothold  for the tree    and 

aui«.able air-moisture  conditions throughout  the ye«"». 

%.12 Cocoa  is usually grown under  the  shade of other largor 

trees;   eifher tree- planted   for the  purpose  or forest  trees left after 

V inning the  juiiRl.   .    Although  th..  shade resabios the natural 

li-".'-Hat of  th..   coco-   tree,   it 1res become   el.ar that under such condition» 

coco-   will not  yi.lc«   ite b. et.     fìeally high  yields  can  be  obtained 

aitdout shace ,   bel this increases the  trees»   requirements of water and 

nutriente.    7íker,   the.  soil  and   th,   climate  cannot meet  these requirc- 

nonin,   som«,   degre,   of shade  is necessary.     Leguminous  trees or food 

(:rn,)B ::uch •'••s b:,«n?^"'t   cocoyr.ns ar     used   for additional   temporary shade 

eaxlt    the   coco.'.   !..  /.rowiiij•, 

"*13 Se>edlin;e  ere  tie;  prevailing planting material,  but 

ve;e,,tetive   prop-.,  ti...e  heS aloo been  used.     The  latter method  involves 

-   canai dei-bl,    eeeíuJ.  outlay when used on .1 large scale  so  that  the 

ceet r,er plant  ie. «inch greater than in  the   case of seedlings.    The 

host  time   for platine out s^-dlings and  rooted cuttings in the  field 

i-r> early  in  the  wet season.     Trees are  usually spaced at 12 - 15 feet 

•-.art.    Much closer plantation namely 6-7  foot are also carried out 

"t  alaces in Africa.    £pacinC  trials,   however,   indicated  that a 

saacine of 7 - 10 feet givea  the highoct yields.    Young plantings 

require weeding are   control of shade,   pests and diseases.     As the 

tree develops,   cone  aruninr  beconaa; necessary. 

1 
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»I1» The   coco-,;   tr> •. growing under  favourable conditions will 

rt  rt baring  in  ils third year   <nd   th..   yì«.'lcl will increase up  to the M.h 

or  9th year,      >t  vhieh.  afe   f:.    tiv.:s will  be  yielding ?00 - 8OO lbs.   of 

dried beans per acre»     Yield« vary  enormously;   in most  countries they 

•'.\.   low,   ranging,   fia-e   th..  low 1< vel   of 20O lbs.   per acre  in wo s tern 

Africa to 600 -  700 I'm.   in New Britain,     fields of 80C5  - 1,000 lbs.  per 

ncr,.   should re  • ' i ly U:  achieved when good planting material  is givui 

t*!a.   right   condition»,  and yields over 3»000 lbr..   j:«..r acre- have  been 

achieved  in Ghana whore   the  shade had been  removed and   fertilizers had 

b,..en applied, 

• lr. Shaded coco,-  doi.s not  respond  to  fertilizara < xcc pt where 

therv   ir:  definite deficiency  0.1   nutrients;   but whore  the  shade-   is 

elrastica.il y reduced or re-mover*  although the   tree  responds to  fertilizer 

tía ~tm..nt.    The  q.entity  of nutrients removed by  -in average yield of 

l)eans iß orali   -.tu'  «a. ai a  yieif  of 1,000 lbs.  per acre  removes nutriente 

auch lear;  than  rio morst  te-operate  crops.    The much higher yields now 

»«..ine; achieved   in African and  South American  countries do lead  to tin. 

i-.'i.iov.al of consi'h.-eahle  quantities  of nutrients,   particularly potassiuir., 

i.ior.t of which   i e,  con'."ine,:1  in   t'a   pori husk. 

J-.1C- The   coco    croe ia harvested over a period of several months, 

for  tie.,   trees   flower,   Bet  fruits and  rip..ti   poda   in moat monthr,  of the 

year.    The  pattern of crop aing depends on  the  distribution of  tho 

rainfall,   but durine the p-.-nk month  of harvesting not lesa trian 2J 

of  the crop will he g .theiaal.     The   ripe  pods are  removed  fro«  the  tree- 

by means of cutí aa and  are gathered  to some   convenient point   for 

o-    e-inr and separation o" the  wet beans  from the  pod husk.    The '«at 

t?.eaas are   then   tat J:  to  th>.   fernientary.    On  the  large  farms .and 

cat.iter. Ivrver.tinr tdaa:  plr.ee  a.t weekly or  fortnightly intervals 

aceo-fdirtf   to the   state   of th.   crop;   but on  the  ¡small  farmc in Africa, 

the  whole   crop» may a.   petìa taaì  in  3 or '+ pluckinge. 

1 
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'••-? Th''  coco-:   tre.    i.-  Bubj .ct  to attack by ::,  large number of 

. eta ami din>..-:c..r;.     A  lee  of those have   cnuiv.-d  sever    losses of crop or 

r,r trv "•"   ,n;J  "•  RU'-V j  contacted  in  1956 indicated that  thi  loas in 

aroduction  caun. c.1  by clia...-3eG .nountod  to ?9.itf -  rather higher than  for 

•my otin.r major erra, 

' *1, Tfli-  l'10"t  etrikine of  tin.  diseases  for young cocon  is the 

swollen  - short di,',.. -30.     ïh,   most  universal,   however,   of nil  the  cocoa 

dia*.asea  io   bien:*:   ,,.;:,   c-u ,td  by  the   fungues bhytophthorn Palmivor.a. 

/lis diso«oc   cm h-,   controlled by  spraying with  copper  fungicida,   r.jid 

control measurer, have; b. '-.n  successfully applied. 

"•-l'-; ^^ n,ost  important »roup of posts,   danfcrous to cocon  tree 

-a.'  fruit,   are   tin,  enpsid.-  (or mirids) which occur in many cocon- 

..-rowinr countri ;a.     Attacks on young trees delay development or may even 

kill these trees; on ;.i '.tur,...   trees attacks  cause  sever..;  defoliation and 

d aaago   is enhanced by a subsequent   invasion by  the  fungus,  Calonoctria 

bit:idiuseuln.     Tdia  1,.,-,^  tr  tin.   ck-th of  the  crown of  the  tre... 

-er-yínp; with  inoecticitt e  be.ced on benzene hexachloridc effectively 

controlr, caj.nidc,    no1   the  iievelonm«.. nt of uffici, nt  shoulder-mournteci 

wictblowers hae> 1....J.  to widespread  control  of there.,   insects.    Hiere: are 

numerous other ine...ct.e woich ctt-cl-  cocoei  but none  that  cause  damage 

<>e the   scale   of capsida.    Som,,  insects arc   localised;   in most  cocoa. 

r-rouinr  countries,   then,   occurn species of b, .tl. s which bor*   into 

tin   st< a  or branchées  causing death  of part,   or even all of the  tre . 

Preparation of Coco;-. Beans 

..ìiraentr.tion nub. Ittyinfi .(Curiná) 

,,¿0 Fermente-tí on '-.nd drying,  also  sometimes referred to 

to: ether is curie,:»   , .i-,.  two  esenti,- 1 operations  the harvested cocoa 

beans ho.vc   to  undorro  before  they could be   stored or marketed. 

•'  rv, .ntation  which   lab. •   r-d -c>.  within  a   d.-eV  or  two  of nana nting the 

•>/;  i:''   t;"    biret   e-roe   :..;     -.nd   tbe   quality   o."  cocoa  poa.k r and 
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chocolat-   produc .-ci   da and op how successful   the   fermentation has be..n. 

If tin    fermentation  i : not ¿iro^.-rly conduct  d,   the    flavour of the 

civ.colate will be   ¡mar ana \/ill b    virtually  ••bscnt  if the  process  is 

altogether omitted,     The  fomented b ana arc.   th .-n dried. 

'••¿.'1 Coccv   'K..ns ara,   ferment, d  in many different ways euch  an;» 

(i)     i«  hale a  in p;round, 

(ii)     in h.e,,S| 

(iii)     in  b. ck> tv or boxes. 

in Ivory Connt,   eVee  eld win.   barrels are ureal   for  the  ferment-ti on of 

coco;1   beans. 

''•<-•'''' The  i-erice'  of   fermentation  vary widely but generally,   it i:; 

¡"rat; h  to 8 d -ys   for i'or. sters beans and  5 to 6 d<.yn  for Grillo b-..-.ins. 

'ni,   durations oi" fe mienta tí or, -mei  the  methods  are  so varied  that  it ie 

iiifficult  to  fine1  two identic/-1  procedures.     On  thv    first day of 

fermentation,   3o;ie   of the   puJ^ runa away an  "scre^atings" and the« 

tea« e.r- tur e  begíaa   fco ri .-.-.e  gradually until  by  the  third daj,   the  bulk ir, 

~«t  th,.  maximum of ¡•r'f'c,    île.,  temper-'tur,   is maintained at  this level 

aitil  the  t»eann aia.    art  to dry either  in   the   sun or  in an artificial 

dry-.r« 

'••''} Thar,    ie, vor./ little  application  of  fermentation in holes 

a;; the   holen  caul»..'   .    ral y taecoae  waterlogged and  the  scia, a ting cannot 

he  drained away. 

^•¿á The hea . jirocesa is only used in West áfrica by the small 

iiulth.r  fanners.     In   this procesa of fermentation,   a  conical raotind  of 

\ö€) - 1,000 Iba,  or* beane  is forrn.d on a layer of batían--«  leaves.     The 

mcimd  is then  covi i\.d,  also with banana  leaves» 

'•••¿5 In areas where  rainfall in  comparatively high like in 

Sarawak,   the   '¡sweat  box»  method  in Ufa, d.    Thin  sweat box ìB a simple« 

won-1, n  box with  a  a. >-i   -   of holes  at   the   bot t. on which   allow   the 

aere tinea   t-  dr  ì      •:•••_ .     C'a    i/o  to  b     tak   n  se   th '.i  the   wood u:.a' 

1 



^3i 
\ 

-   '36    - 

i¡,  construction f~í",.n no  taints to the  beans -«nd  that nails dr not 

.«.:...tr t..-   to  th..   interior ae  thîr. would  canne   black  mnrkr,  to npjv. .r on 

ifiü  foe-ma.     As as ioprovv.-nv.-ut 1  tely,   thia.e boxes  in  tiers have  been 

introduced.    The-  IK. ae    are nhovv.lv.cl from the- upper  to the middle- box 

-ft«..r 2 days enc1   fro.-  tie   middle   to  the-  lower box  'iftur another 2 days. 

The..-.-  transfer.-:  h. v-    th,.   effect  of ¡nixing the   b,"ins  nn well   un aeii..ting 

tin.- >.    The  capacity of  the boxeo v.ry  considerable   from one   fermenting 

ait,    to mother,   out   \r;  ICIIR-   .C   th«.  depth  of  the  bv.ms docs not  exceed 

; fe- t,   -   rr.tisf ictory  fermentation is  obtnim ri.     In   thin process,   the 

!».-.: is -Tv.   alno  cove ix-'   : i tèi  •. l.i>er of  1er; v., s »     The   sweat box method 

ansuera.s r. more  unife-m   fermentation compared  to  the   hep procer«;. 

'**•*> Whichever may b   th....   procesa employed   for ferment-ti on,   the- 

te-   inifort-Mit condition;-,   te be  eta-wed   nn- th.it:- 

(i)     the Hi Ime e  -truck betw. . ri ht.-it production in 

n; .:•..';  "li "   t:h...   he."t loss   from  the  ranas,   is such 

ft-t  tin.   temper-ture   of the  be-ins will rise 

to  about hrj'C -tnd then  maintain at   that level 

far 2   to   3 days; 

(ii)     th .  be .ana ire aerated. 

";""<'' Then,   is no bacie quality difference  in   the- end product fren,, 

san drying -.nd   'Ttifici-al drying as long as it  is ensured that be ins do 

not   fan-: into mould.',.     Sun drying is pocsibl...   whcr«.   ninfali  is not 

erceSRÌ¥e  and ther..     .¡e.   conaidenbl..- nunbor of bright sunny days,  as 

in the  enee of pi-.ce s like Ghan.i.    In  this process,   th-.   be.ins are- put 

n anta uniformly  R:>reid  over ia  the  sun and this is  occasionally 

r-ked md turned   for vnifon drying.    With un .average  bright sunshine 

of 5 hours per day,   complete- drying would tike-   from   5 to 10 days. 

o 
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»•   ' Fr''i'  oot'h'oi' 1   dryiuj. n-.-uiy  typ»;;  uf dry- rn   "ri   omploy  d.     !.. 

:-       ••••i-Ál- r typ,;:  --<•  • r-lificí-1 hry-.ro,  dry ir, o i«   corri--ri out  by In-ting 

:rí,M   floor h. i--  by hoi     ir.    lip,:; sr,   iro,t"il, d  sitoís   th« =  -ir 

c    kri-.- th  th,    :h )-.-r   o.     íhrnuj-h  th.-o,   circsl-t,.   . ith,..r ot, r   fror  s 

•o'   o -r   ti,    !i'-(,     oocbiot    CM' crobustisn   tros -•• wno-l   fir,   or burninr 

-i-   j   i-- .     "ft     'r,vi,,     floor ., y p, n;dt  th,    p-ssooo   of hot   -ir  through  th, 

:'      -    ("Tti'i Jv-j r)   • ju-   th.   -hfition   . f -,   f n  (vie Dry-.r)   to dr v; off 

< ' i-'t  "ir i'"  , ••   l'>'«'»•      ih.   roof of th,   » -rtín  dry. r,   is .son tin,, s 

oovsfh-ä  v.-itìi. r,h,3   ,•;    r... ti-ir   or  r .ils Ss   th-t  it   c.n run  b-ck  in  ti.".. 

fi--'  KU"¡ J' '•- •  -   -i-     o-    th,.   -'rvín,:  r-roc ss .s h sst. n. d   by  direct li.s.t 

•r'>     t;-   f,,,n.    't'h     o.   i.lhhh., rs o--c"     . lontsrr in  Ssr'Sisk   j>r ctic.   this 

..   IL-, 

' ••• V Th    vkssdss   "SKJ i.cKinrusn   Oy, rs   -r-   th.    r.s st.   populor dry, rs  ir; 

..   Afric-Si  cmintrl   •    so'   in  orszil.     Thin  dry,..r consists»  of      1 " rr;- 

-   Hoor,   r-it'tî,   ••   si's/ls   'bout  s horio-nisb!   oxio,   "¡loro  which  hot -sir 

•or. -is    sfjcapts     ist-   er. ,,.-id;,  „st  con t-in i nr th-    b,   ri,.     Ts    rot ti on 

;  t;     eyiio-hr-  ],.   h.;   io   th..   rsbbinp: of th     h.-re  -jo  inst och  otìur, 

"-'   '''•'»   h.r;,  r- ,   ,ohi bit   tbo.   prlichstl  -.pp.. sr" neo   priz,.d   by  oso.,   coro 

•'"*>'-r'"«    Th.   shell  i     "•!',•{.  r-bo.r thinn, r on  -.ccount of  th*. "ihr- • siv- 

-''•r T'   '"'r c'-   b-       "•     i)ouu;r    nf  thv-ts   is   -n  inertsoo.d   ineishne,.  of 

ho. '-  s  h   -so. 

•  '- ln '-  ••'>••••>" :  dri- r,   u,.. t bs-ns or,,   spr . td  on  to  th,. drying- 

1   ti>r»    -f  hoi. d   .sis.  ioius  or hoi si   corbo ird  ur   to  -,  depth of 3"  to V. 

':--   k. oio  ' r.  tora, h    nú  r. k.-d   fr, qu-.ntly,   «.opuci-fly during ths   first 

f   ;   '.urr  of dryi:-i,, oh. a   th.    i- -sos  tsir   to  ciui-p   topo, th.-r.    %...   * vsr-ep 

-•"ii»r  t,    o< r tuo     ;   ' . r.   just  h l.0s  th,.  drying j>l itforn  should b„   in 

" ' •.'•     -'" c'?"r  -  ""r"--.    At   thi    t op. r~*tur  ,  riryir.r   for y>. -  >'*0 b uro 

'    '      -Oiffisi  ..      t     s    ^, •:     t-h     "-i'-fur,   p. ro nt  f-    of   th,    bsr.r   d  os 

1 
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' ..vi ¡[ovo,y r,   fi-r ¿juco-ooful production  of tío.   right  ton  o." li •••..>• 

' !.   '.'• oeseûti.-.1   ..i. I":     13   <..;-;/,.ro  t'a  t no  eho'nc     b>   fiv...n   to   th,   b  ' 00   to 

'•      xom   d   t-    th     pr   diet  c-f  cnnbu: tío...     Thiî'   will  in. vit^bly r suit  in 

fvo':-f.".     'iliv.   t- -¡t -T       oticc-.ooful   i\..nn.,::tv.t ion  ond r>ubn..qu  nt dr/inp ir 

.0.   t:»     fioour  -1   int.rVr  ci"   la...   r, .iri| !..   b.-.,-.r;  wh..n oio.n.d;   chocrl-t 

l'i-^vm or cinnoon  ô;   e  lour.     U..f rrunt..d  or p irtly  1' .rn..i;t...;i  b,. -as  -,r>. 

r-_ ;o,.ctiv» ly   -1   t,    •-..-.•'   j.ury]     cl our.'1.     Succnoful  curing;   cor.d,>í;K.d   viti 

b.;.   r.ubmqu, nt  ro"otinrt  ond   conchinç d,..-t<.-roiri. G  th..   right  choc..1- t.... 

il. veur.    Coco-,  b... um n. .. ci  en* fui   otûriiiÊ  to  prot.ct  th,,m   fr-n. inr>  et 

•'Uockr,   -v..:   "b,nordion   o-f" rnoieturo ,   which   if ,.xc. dr  8'.V,   Ivoodo  to  th, 

<-, v lopriK-r:*   of memi V  on  OIK<  o-ithio  th.   b. -in. 

'•3*J 1()0 l|:i* •   '">[•  b    nr.   or.   suce Bsful   ft rm. r.t-ticn   'tnd drying- would 

yield 36 lb::.  _ d,   i;. .,  aç cur tj b..-<nc. 

•%ün;Acry-igc and .Productioo  of Cocoa Bums 

• .v../ S. v-...r-"I   c:>untri..." h"Vi    -  lori)/ history of eocoo   pro 'uctiarw 

,: e •'   u:-i:  fii\"-t     l'..t.      ii¡   lYinid A  in  th-..   y. -r l'i"),   000   found te tx 

 •'•'•iiv   in J'un-.icr    i:    1%',   ..nd  \-v;   pi- nt, d   in  Ci ylon  o-vrly   in   tb,.   19tl 

'•'   'l-ury.    .-i-jiy A fri err.  . n *  ^outh Hrvricoi,  countri- o took  to  ci'C"" 

•1 ut- tion  -.nd   t'o    ]o«r  .    t   o^rlb   ¡ir-Juarn  oí"  eoe   todr.y   -in.- Glu-no, 

.:ir--,ri- ,   Ivory C0-rt,   wi.rwn;:  in Africa;   -.nd   Brtïil,   Equodnr, 

- . .inicr; R, j.iihlic,   »...Se.   1,,   tb.   aat.-ri.ro-;,    Cf  tli.   AGì-11   c nun tri- s, 

- " ili poínos,  Ct.yi.,-,1,  'iv.:   Irid-vi,...,,í -  bnv,   k.-n producing coco     on -•n 

inoíoíd fient  cool,   coir./-r v   to African oiid South Ann. rie-m   countri .r 

.;   uoulo1  h... -,viJv'.it   ¡"re-  t-blv   '+.1. 
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yiM:l^l;roduction of Coco^. By.an.s  (Regional) 

Krim.,   of 
the 

Continent 

f —— . ,  
Production in 100 Metric Tons 

I96V65 I96V66 1966/6? 1967/68 1968/69 

Africa- 11 ,'/•?' S »63I 9,6?9 9,782 8,614 

I« • I in 
AUK ríen 

<-V r-n 3,30. 3,i+89 3,507 3,^1 

Ora. .ani" ??: 20S 255 285 316 

J'T East 7) 82 79 90 9!, 

Total lrj,l'i(: 12,229 13,502 13,661» 12, W? 

'••3 + Statistics on  total world .-verengt,  is not avnilabl« , 

; rticul-rly of th     .aia producing countries in Africa  •;:  the crop is 

rr~<\m mostly on  nmllholder brais.    Of  the South American  countries the 

productive  ncrv ny,.   ir Brazil  in  1968 was 1,082.5 million acres and  this 

\: a .-   drop of -bout 100,000 acr.a; from   th.. pr.-viour, scoon.    Statistico 

oa  th.; productive   "cr-.Mp.c  in  oth<. r South Ame-rien  countries r.a  not. 

available. 

':'.i';: Total «~rld   production  of cocoa  fluctuates   fron season 

ta  r».  -Ecn conoidea-. Ma/.     It dropped  from 1,1*99,000 metric  tons, in I96V 

•v-  ta  1,226,000 ru tríe  tana in  I968/69.    The   fall  in  tho  pro'uction if, 

-.id.ribut. '   to  th.    varL~bl<   v^.athér condition?  and  also incidane    of 

•1íra,a.SwS in  the    ,roducin¿<  coiaitri.,•;.,,   especially in '¿Je.at Africa. 

•Hio'tgh the production in  1969/70,  went  up to  1,417,000 tons,   it WOB 

atíll  short  of  th»    19é'+/6r» output. 

'"••36 ,ph- «•!"-    ero,, iàdl te 33^,000 tono in I968/69,  some 

'11,000 tone lena   tk~n I967/68 and   th..-   lowest   since  1959/60.     IIo»aaa r, 

tía   production rocenrcivd  to to3,000 tons in 1969/70.    Nige.-ri.an 

production of about  187,000 tona  in Ì96C/&9 waa some  48,000 tons loos 

t;"    ••   i--   th.    pr. vieta    y  --r  and   r . ."air:  a   iacia * a,,   te   220,(XX)   tena   ir; 

T-""-/70.    3ipaifia-ae     f.-r   a.     hi---f.ro  a-tde-'k  i:   th-t   in   th.. 

1 
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Iv-ry C.MBt,   production did not decline   in 1968/69,  whil..  th....   (Wrooi. 

cr      nurp.-ofi «i  the.  10o,0C)() tone mark for  the fírot ti"... 

"•-'" 'A    Latin Am, ricen output  remained /-cnt-rlly stabl. .    A 

Ó.'I  in  output   in Hqnr.dor  froi.i  the   1967/68 record won  partly offset by 

M. incr,OTx  in   Brail  whoiv   Í, spit,,   of the   smallholder snin emp,   the 

r.-'9/70 output  ^.ounfc-ò   t,  197,000  tons,   reflecting th.  Tempano  crop 

(intermedi- t,   or ai   -h   inaaet   -lapo)   which  wan  th.    lariat  nine.   1955/54. 

;,«3;'' The world production  in 19?0/?1 w-i: estimated vt 

1,-' '.'2,000 eotric tona,   u.   by   over  5.# of  th,; 1969/70 harvent.     If there 

• a eia-tec »ere  realized,   this production would b,   the-  nocond 1-rgest en 

r.eord   falline   only  alipdtly  short   of  the   196V6r>  'ill-tim,   high 

production. 

' •-•^ TlK   Afr'icn production is  fnn.-c tot it about l,08o,000 

taa; weich is  7.V .,v,r thv   1969/70 out-turn of 1,008,000 tonn.     The 

i'rp,   Africa  t.mductior  during thin year ia attributabl,   primarily  to 

oobEtaatial  inerme;,   in Nigerias production which is   forecoot tc 

oe  ch ,300,000  ton« 1 ve.1,   lafleetiap  th,   favourable frowing conditions, 

HtUr '^ricultur-1  or-e cica  ana   the    nc.1  of Civil War.     Furthermore, 

tre.  ¡,if.h,.r prodilct,on   .,ric(;   thir  Renson h;if5 ileo  i:ncourag(ja {nrmcrR  tf) 

increase   output.    ú,ia„-.»r. 1970/71 production in  forecast  to be  rteor 

Wo-  out-put of   t)i    previous year.     The 1969/70 nain crop has beer, 

officially revirad -,t 3f5l,7H tons  (357,897 long  tons)  plying the 

total 1969/70 pro uction  -t «'a1*,319 metric  tone.     Thv.   1970/71 main 

crrp   production  through Farcii 1971,   totalled 379,319 tons with a  fin.-] 

tetel expect, e   te aproximóte   the main crop level  of the  preceding 

Reason. 

'•••'*° Cro.; prora- ct.:  for  the  Ivory Coont h-ve  eleo improved 

c< aaidorably ~>nd   th. production  is  - ntieiprtod to exceed  the  record 

l'tfo/70 harv.«t   ..••••  177,000   too     B, aaa,   of  the   loor   f-.vour-bl..- 

r-vñnr.   conditila,   - ,     (> ..,. ,.,,..,  crr p v/ill   pr,lnbly   f.;11   R,nrt  f)f   Lh, 

"    *  r-   ^V«-   tan:   ]... ,    ^   •   •   th,   prec   diia,   a-,non. 

1 
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1 
,,,/'1 ^  L'tin A-'^'ic-H cr-vuitri,.«   including Bmzil,  Equadi r, 

V,n,2Ua,,  ColuirM.-,   ,tc.   -ccount.,fi  for  th.   next 'highest world product- 

if, during; th.   .ntirc  gricci.    South Anurie-m  production in  ,.xp,.ctod 

tC W  Z,',',»f)t0  tr'-»-|   - fleeting lnwvr Br-zili.in production. 

''''* Br-zil'«  1970/71  B-Ai-    ffl,in  cro,, ip pl;iC(jd  flt ^QOQ tons 

considerably tx i~     th,  l-.rir,  l969/?0 min  crop hnrv. nt of fls7to  torn.-. 

.'•-•.Ll'.cr canditi..!..- curing  th«   ..-rly d.vdc^nt  of th».-  1971   ft* in 

T^.or-0 crop h-d b.   .» quit.   f-vour->.bl,  and ,n  out-turn npproximnt- 

ÍHC th, high l.v.l  cf the  19£9 Tumporîo  of 105f0€>€) tonn io possible. 

Bu.   tot-.l Br-^ili,-!   ..reduction i.-:  forcent nt 170,000  torn, nbout 1%< 

i'rwr   thi.   pr, viou;;  ,;..'• oon, 

"*l:3 Eq»--clor'«  I9?0/?l  crop of «5,OCX) tons  iG „xp.-ctud   to b,-  up 

b,y 11</ ov,r 1-nt r.v, scn'o  S/,,000 teas.    W.r thin norm.nl    i-.iniMl 

• «-ring  th.- l.-:;t   f..w 1.101-U1;.  of 1970 má J-mU :ry 1971 will h?Vt_   n 

•'•lufici-.l «.ffect  in   r.durinr locr-.a  from  Monili* tod  Rot which 

"?;;r11"  ö"1-^-:-   ••  :.i;::.   ;..Tc.nt r,   of Sqmdor'n  crop. 

"'•'^ ln  t:"   Aid- ''   Boon»..,,   th.   production  in n-jt  lik-ly  to 

r,fl, ct  -,ny sìpiìilc ;it  c\^nt-\s, 

V'5 Tllv  Pr,:"'uriti^ ^  cocr-   in th,   u-in producing countrice 

if:  shown  in  tibie 4.2. 
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1 
labl^ 4.2 

Production, of Cocoa n 

( thousand  tons ) 

Í 

1,964-65 11965-66 1966-67 
1 - 

1967-68 1968-69 
I 
1969-70 1 |          1970-71 

j(forccict) 

1 
Ghana   c 571 4l0 376 415 334 403 410 
^"i^-jrin  c Z9k 182 263 235 187 220 300 
picrra Leone J, 5 I4 k k 4 5 
Trinidad arid 
foliage 

5 5 5 6 4 6 5 

jronat'a 

Janaica 

3 

2 

2 

2 

3 

2 

2 

2 

3 

2 

3 

2 

3 

2 
-•vaia and Nu* 
Guinea 

21 18 21 24 27 22 29 

•Vcstern Samoa - 2 3 2 2 3 3 
pc,-: Ion -i 2 3 2 2 2 ? 
prar.il 11C 171 173 145 163 197 17Q 
Por.: in i can 
tfmblic 

.32 20 28 29 21 42 30 

tcuador 42 35 53 70 54 rjf 6c 
It.-XÍCC. 20 24 25 26 26 24 25 
I/o no zue la 22 22 23 24 23 24 25 
2 lombia 77 17 18 18 18 19 21 
3oat"   Ri en 12 7 9 a 10 6 ;, 

3tlicr Latin 
Ai.iorica b       i 

1% 13 11 10 12 12 12 

Ivory Const 145 112 l'*7 144 142 177 180 
Soiiioroun »XJ 77 

85 91 102 107 105 
iq'.!"tori,"l 
Guinea 

3i| 34 35 33 37 25 3C 

i'ügO _ 15 16 18 18 23 25 
3ru> Tome and 
Príncipe 

11 8 11 10 10 9 10 

Jt/.er Africa 2? 9 14 14 17 22 23 
Jt:a.y Asia 
and Oceania 

Total 

6 7 6 8 8 11 0 

1,499 
-—_4- 

1,207 1,334 1,340 1,226 1,417 
:             !                  ,    ,    „1. 

1,492 

_        1 Source:  except otherwise stated,   Gill & Duffua Ltd. - Cocon Market Re,ort 
• aren  1971.     a Octobt.-r-S. pU-'-lxr se-con   «.-xa ?>t for Mexico ind  Venezuela whic'". 
r"^tor   to  ttu   c-.lov'-r y  -r  (l—t  of  th.,   two nhown).     b Include» oth,r '<4nt 
x.r.îi,, n.     c Crop  ¡ardir íX«. 
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.•orici Trade 

'!.Í4,<» Coco.",   io truru.d in   tli...  interaction '-1 market in  various  forms 

:.uch "P dry be-nu,   powder,  butter ''«J   ctiocolater,.     Four fiftho of the 

t'.'t'tl  trade   entere .'.:; r*"" be'-nr; and  the rema:„ndur,   around  3Q0,0(Xi 

tono,   io ground  i.,  'ti...   producing; countries,   and exported as cocon 

butter,  p.-, o to,   pi ••-..•der,   v<r cik...    Tin.   row beans are  sold in  too main 

,-r   .....a - ordinar"   are   flu  »    'ììu.   former ,?r~.cle   constitutes  ".bout  90"" of 

the world's output.    Th..  VJtot A fri CUI  countries and  Brazil  together 

produce noíít of th,  ordinary pjredeK.     Fin..  grades are  mootly produced 

by Trinid-d.   Equador an-'   Vau. zettln » 

ii- w Cocon 

'í.V/ The world1 cocci b. :in   import  in 196() approximated 1.04 

Million tr.ru; which \r.c  •'.  ¡Ir -r  of J-   over the   1968 level of import vii.. 

1.0? million   tono,    bai-, h ,o h, n th..   fourth  consecutive  year that 

ir.ip.urt of cocon be-no had  folien.    Although   the  poor 196 a/6 9 African 

era    v.-r. largely  reCpcnribL.   for th>.   drof   in  1%C) imports,   the gi. nerr.l 

overall  docili,     i.   word..,.'   tr .'!<    in eneo- be on«  in reci.-nt yearn has been 

attributed  portly  t<   tlu    ii,cr>..es .d urocecping of be "no by  the  produc- 

ing countri.-T..     Cooo.      b   - ., '--rinding.",   in moot  consuming countries have 

b. ei  curtailed  b,.coti;,    o;' tlo;   dipi bear,  prieep which ha Ve   led  to 

the   expanded »si   <if C'-co"  butter extenders  o.nd substitutes.    The 

•;:'• so. imports of  cocco    temo by various consuming countries for  the 

period 1965 •- W>°, io  idiovrti in Tobi,.  '4,3, 

1 
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Tabic  4,3 

CC'CCA  BiuAIIS; Uros« imports by specified consuming countries,  1969 
w i ti i  e ora p n rie on e 

Continent ^ Country/ 1965 

i-I.   t.H C 

19u6 

Mutrie 

1967 

Metlic 

1968 1969 

Mutrie ¡"9. trie 
„totu¡_ . „ "i01is_. m_tpnsr_ tons _tu.ll H 

North Am^ric".: 

Cpjiadr, 25,178 16,760 17,683 18,032 13,58V 

UniU'ù Stnton _3&K097 __ 324,393         287,187         231,869 

3>lt153         30^,870         2U9.901 

221,9.5'') 

ïotnl 
===J2ièS 

Lftttá Aiiurícn; 

Arç^ntinn 9.828 11;351 7,444 7,521 6,l4c 

Chil,, 1,583 2,615 1,835 4/ 1,900 .V 
Colombi" 13;721 I7.782 10,735 9,930 9,54,) 

"1 Snlv-.dor 56« 398 406 326 3/ 
i'v.-mi ls530 1.5PA 710 1,281 947 

Uruguay _Ji32_. 5^1 474 __Z§Z. y.. 
Totnl 

==rjM§2===ì 34,271 .__21x60¡*_ 
===MUÊÊ=^=Mm 

"à"., e;turn Europa.: 

' "!C ; 

Be Igí un -Luxor, b r>uï*p 17 ;134 16,653 17,178 15,957 15î9ir 

Fr-"jicc 63,827 64,103 49,914 43,844 39,618 

Germany,  Wwst 166 928 148,23» 137,776 137,211 131.46] 

Italy 4i,50o 40,855 45,089 to, 675 42,9«'? 

Iìcth«..rlr;ncìf" _119.336  .„116,553...... 109,965 112,876 109,732 

Subiti! 4o8,&).5 386,402 359,922 350,563 339.188 

Other Wostorn Europe : 

Austri" 13,170 10,455 10,744 13,633 12,542 

Denmark 5.I69 4,4BO 4,523 3,795 4,104 

Finland l,6o>4 1,880 2,031 1,92? 1,705 

Greece 4,047 4,359 4,765 4,696 4,058 

leeInni 50 25 35 26 y 
Ireland 7.132 10,658 11,224 9,425 11,332 

Hnrv/ny 5,431 4,996 5,280 4,536 3,913 

. ortugnl 2,501 2,435 2,259 2,194 2,583 

S-^ain 26,6:.8 30.902 27,513 40,673 41,185 

'lv/oden 8,546 7,864 7,062 7,027 6,42-'' 

S\:i,.tZi.Tl.*,Xld l'i .992 14,341 13,082 H,  .-, 17, ' 

United KirwTdn., 82.317 î07.762 68,582 77,'.-- '   » 

TiMori'ivi 1,3.8^7. 13,888__ -. I*9?6-^ _    2i?k__ ,   .•    " 

"3/Ini ._5viis;^3..... .600,447  53t5.97B_   y- ,:!•< V..:.V,.. 

1 
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Ce; ; tin,..-lit & Coltriti- 1965 1966 1967 1968 1969 

Metric : ;tric Metric Motríe Metric 
'¿one tons __ . JAS., tone,  tonr 

• •   -¡t. r:   Europe and 

To.V'1-ia 6.071 2,688 a.73? 11,736 8,C8f 
Czechoslovakia 1V*'?5 19,251 15: W» 12,858 ,3/ 
uormnry,  Enst i'j.y* 17:900 16.252 19,151 y 
Hungary 12.S22 9,833 9, 822 10,866 85?^; 
Poland 16,083 12,290 19.998 ¿2,556 20,8l;, 
Romania 5,559 5,136 5,396 7,071 y 
USSR 

-... 8Öt&».. — _56«5ÖO.„ ..,.§1*200- ..0.02*000   , .j&te 
Total „ik&k, ̂ JIMl^ r-=_-irJ:S¡=i-===.-=2¿i_¿__=|j£,_ ¿Z5i«S 

Africa: 

Algeria 669 68? 77^ k57 673 
Morocco 33% 358 376 357 26]. 
South Africa 3,^52 5,077 6,293 6,1*20 ^,36'J 

'1'iBiisin 570 355 512 203 y 
"ni ted Arab Republic     _^ 1,210 .     .    l,5hk  -.1*06_. ~..i»22t_ _Wt53 

Total 
=•=J>-Q35 . ...^-.i-.i-'íL.- ̂ rr8,|6i=r^ ««J-iiZLJ^r-Z^r/ 

Ania and Oceania: 

Australia 12.870 12,013 17,019 11,075 13,0 to 
China,  Mainland 2/ 13: 512 9, to6 2;135 1,0(30 .3/ 
India 645 971 768 891* y 
Inrr.el 1,135 1,586 910 1,355 l,3to 
Japan 25.29« 37,313 32,539 35, Vil 31,775 
Lebanon kk5 kbß kzi m 30') 
New Zealand 3,879 •'(,371 5,358 4,386 2,9to 
Philippines 6,81+3 5, to8 5,63« 5,635 2,5/7 
Syria 76 78 95 209 y 
'iurkey  i*Pii2. .  ..À.J?52_. ~.À4lì_  1,088 . .. 85€) 

Total ^^JàS^^^JlxllL^^liiiL^ =====£<é==»sfc==»|2*_' -ìC . 

Grand total 1,235,209 1,179,195    1 io%,175    . 1,075,'+62      lt039; H3C 

i/ Preliminary. 2/ Based on export (infer; of producing countries. 

J/ Not available, kf  Bsiixnted. 
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'r*:''-' ^e imports (. Î  cocon bcanr, into th; principal importing 

countries are si-own in tnblu 4.4» 

1 

Tabic 4,4 

Imports of Cocoa Beans into Principal Importing Comi tri 3S 

1S&3 
1969 1970     *000 tona         i     1;> 

1st 
qtr 

2nd 
qtr 

¡3rd 4 th 
qtr 

(Total 1st 
qtr 

18.9 

; ¡  •- - • r  

I 2nd ! 3rd ¡ 4th „, .   . |  lai 
i.    '     A.   '    i    fiatai qtr i qtr j qtr j           •  qtr 

united Kingdom 76.2 52.9 33.7 
T. 

3.0 6.1 100.7 29.8 17.1 15.1 I 80.9 2,3.5 
Canada 1?.? 1.3 3.7 5.7 2,7 13.4 1.5 5.1 | 5.8 4.5 16.9 1,2 b 
Australia io.',; 3.9 6.6 4,2 0.6 15,3 5.0 3-6 5-4   0.7 1.4 »7 3.7 
Mow Zonland k,9 0.6 0.5 2.5 0.8 k.k 0.8 3.2 0.2 | 0.3b 
Iris!; Republic 9.3 6.0 5.0 _ 0,2 11.2 2„4 3.2 1.1 1.3 fi. o t:    7i, 

united  States 226,2 52.6 50, 4 53*-'+ 62.0 218.4 83.3 60.7 68 „7 66.5 ?79.2 93.0 
'•lent Germ in y 133.0 tea 28 »o 22,5 :6,8 129,4 39.3 26.1 23.5 34.0 L22.9 
Hotliv-rlnncìs 111.1 28.8 27,3 >5.ñ 2r:8 lOf.O 30.1 29.S 25.6 28.6 114.2  10.6.. 
France ¿43,? 14.2 8,6 7.0 9-2 39-0 11.9 T-'1 7.2 10.3 39.0 j 
It-ly 4o.o 11.6 11.7 6.8 11.7 41.8 11.5 10,4 9.5 10,3 41.7 ¡ 
i'kìl>;jiun 15.7 5.2 2,8 2.4 5.3 15.7 4.9 4.7 4„o 2.71] j 
•jwitzorlnnc' i1»..: 5.3 3.5 1.7 2,5 13.0 4.5 7,4 3.3 2.5 17.7 i 6.2 
Oujdun 6.9 2.0 1.'+ 1.1 1.8 6.3 2.1 1.1 1.3 1.3 6.5 | 1-Ob 
An;; tri" 13.4 3.2 3,6 3.2 2.3 12.3 2.7 4.1 4.0 2.7 13.3 ! 
«.'i:, an 34.3 S.2 8.5 10,7 2.9 31-3 6.9 8.6 11.4 7.4 34.3 
Czechoslovakia 12.7 5.0 

Soviet Uninn 107.3 97.0 

Cri,t:ì Afri en 6.0 2.1 0,6 0.2 1.4 4,3 3.2 0.3 0.1 0.3b j 
a One month only.      b Two nonthe only. 

4.49 In the CEC werket,  import of coco,-   be ins  totalled 339,188  tons 

in 1969,  down by about 3.5* fron 350,  563 tons in 1968.     In 1970,  import 

of cocon bonus recovered frou this low level of the  preceding year.     In 

general,  the E*tíC  imports account for about one-third of the  total world 

imports.    Cf the SS ",€  countries,  lest Gerr.any is  the  largest  importer. 

In   fact, her import i~ only s-com1  to   the H.3.   imports.     The  other 

important "EC  importer  ic Nether La n'ta.     The  imperta by  regaining Curapcan 

countries -r.i  -li-    consxJerablt.   un would b'i -vid,..r,t   fror-  table h,h. 
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''•lÂJ Til-   U'rt»   W,->K<    filini  ínport   of coeur   b,fm«  it about a   fourth 

/f  t;:j  tot i wl-1  i y,--    t,   layarte about 2«0,000 tons in 19?0. 

''.M A ft-tin-    .r  the  arrie  trade  in raw  coco?,  in rtr>st  recent yearn 

L^  b—n   t:>-  r-':,i]  -xpaee.ioa  in  Soviet   imparts  which  ar>.   nut   fron  tin. 

1 rye number (if profucutT,   a.a'   re •che»! a  record  li.vel  in  1968.     In  th, 

following yi.ar,   h-v/cv.r,   inport;v:ae signifie mtly lower,   reflecting 

iv-'ucc?   cnsigrwa.eto   for >e  ap   r^neipol   su^plitrs  except  Brazil.     Bit 

reaction  in  irarr.ri- -.   f r ,.  0n„   ,   usually   the   chief sourc,  was  especially 

u-.rlToJ,  and Nigeria tae<-j,     the bigg,st single  aupplicr.    Tho Soviet 

iuye^t of raw e ce   f a*  th.   p.ri,,; i960 - i960  is  sheen ir,  the   table  4.9. 

1 

Tablojf^ 

fegrt^ei-Ji^CoccK^jjitc,  the  Soviet Union 

(thouaarri   tonn) 

  i960 1961 1962 1963 

1 

1964 1965 1966 We?'    I96B -LÌ9. h—r~ 
uhajia 

Nigeria 11.4 

15.5 39,1 

l-'t 

49,4 59.4 

8.1 

65.5 

10,9 

53.3 5^.5 

15.5 

37. S 

3^.3 

22.3 

26.9 
Ceylon 0,6 0 - 1 0.3 0,7 o»6 0.1 0.5 - 1.0 0.9 
Dr-zil .. •u7 11.0 5X« 15.9 - 1.8 9.1 6.9 21.3 

••J cucciar _ -. .. a a _ 0.1 18.2 14,9 
2 eoe ream _ _ "; 0.1 _ „ a 5.9 3,<"? 
Other countries °.2 

57.2 

_ 0.1 0.4 1.1     10.9 - 1.2 3.5 7.6r 

Total 20,31 47.9 i 53.1 65.2 87.4 55.6 8ö,4 107.3 97.0 

n Included,   if •y|   i.n Hüthur countries".       b Of which Ivory Coast 3„c 

;i.92 West Gernan imports are mainly  fron  Ivory Const while  the 

Kctlierlands obtain hair of her requirementa  fron Nigeria and Ghana. 

Fr-ancc has been traditionally importing from  Ivory Coast.    The- UK 

invert is nninly free: Coranonwe.-Üth countries of which Ghana a«d 

2ieCeria  together accent  far <m of her imparta.     The US inperta are 

fron liffer. '-íes ir-,    •>••'<    '5 •"*•-'•      -rio,     Lntcalye   the inyorta 

fraa Africa    e - .L.M. s lacreas;!   ey ao'e-ly 2o..   aja»   fror  the South American 

countríos hv ahout 2'7\. 
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'i.:';               On  f.:.   ,, x     ¡a.  ai -. .   t»a    w  rld i-Xp'Tt    Of   C -eoa declined fron 

l.,?<,rv9? .i> trie   <aa .:•   ir,  laV-9 k-  993-301   1 on s  in   1969 duc   t'   progrec îively 

aaaila-r cr<-p  in  corr .a   eia'ínf"   1 iwaii '\a. 

•':.>'»                 Oh.'-.r.     i-- <Ci    laivaat exporter of coco ••.  accounting for maro 

b'-...    -  thirì  ni"  ;,'•,   • :  oda     .'Xp   i •ts,     ìli,,  r... cord export of .50,893  tons 

f'r :   Gh.-in-   in   ]<•/.'-  L 3   taa   hJi;C al   Jàa- any count)-y  no far. 

H.:3r                Ni. r.. ri cut  20  ta  2<7/  of  th..   w •rid exporta whi la 

Craail  an.'   Ivory  Caa« -t  Ir-t/a   .\i„ ut ••   t,...nil, '-f  th«    expo "t  trade each. 

4.56                        Thv.    aeala 1   • xparh   a-' ceca ,   b. an by country for  the period 

19^  -  19Í9   in   fi.-y.". i.    T-bl     •' •9    .-a!   ;..h xport of l'- u ce con by  tfu. 

• • rineipal   produci- ,    < ,.u • i.ri..a   d uria ,  1970 

l'afa!.    9,6 

ire   shown  ir Tabla  í|.7. 

COCOA   baACG s F   airts  by Gp,. ci fiati Countries, I965-I969 

•—•. *~ • • ——                    .„„ 

Continent L  Cou,.i.ra I9-V 1966 1967 1968 196- •  ' 

aea;    "a ìl.-tric M«,.tric Metric h, tr .c 
, -a * Conr, . 'i2H_ __tons _ ..te.'V m 

Africa; 

'Ingoia ice ^13 J+9? k7h 3«o 

• 
G-, -croon ??,093 ?69o53 69,810 69,737 73,«23 
Cor.mrn Islands 99 69 56 42    2/ y 
Ccmgr.,  Brruizrivill...- 697 1,087 1,071 1,441    2/ l,4oo 
Congo,  Kinshasa 4.165 4,058 9.'+5? 4,398 4,262 

Fernando Po niicì 
21. Munì 

30,^OJ 9S.409 31,512 39,671 31 -0' 2 

Gabon 3,270 3,782 3,910 3,868    2/ 3,900 
Gk'.nn 501.<593 397,874 33^,933 335,264 309.922 

Ivory Coast 126,409 12*4,289 I05.166 121,465 Uo9 909 
Liberia ?20 1,52'* 1,430 2,291 1.9'»5 
Malagasy Repubi i a 39, 776 643 668 al.» 7 

Mä-srila 310,1?;. 193,265 248.18S 208,885 173.6..-'; 
Sai: Tomo anr! 
Crineipa 

8.89' 10,119 11,687 11,806 8f5.»2 

Sierra Leon...., 2,979 4,534 3,870 5,038 4,391 

T; naania 1?? l'+l 239 •?'><:, 

. .   .J>\'> 1.7.1?'+ . _17,435 l4,5to     _ J-ß'V'' 
'ic tal «?3,?lo 335,fio3 219,627 750,]OJ 
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Continent £> Country 1965 I966 I967                  I960 I965 

Metric Metric Metric              Metric Metric 

..IPSL. tons , .teßft         , ,t.?ns. tons 

Lc.tin Anerica: 

IVazil 91,966 112,498 114,351             75,815 119,49? 

Ceste   Rica 6,763 7,7^3 7,194              5,200 h,2:>€ 

Cubn _ - - - 

Dominien y y 71                  113 149 

uoHinlcan Republic 22,1*32 25,943 23,927            25,266 23,324 

' «tirici or 39,280 32,208 45,023            65,072 32,400 

Ci rem da 2,998 2,251 2,469               2,916 2,9«5 

Guadeloupe 21 32 1                       2 6 

• 
•-'na temala 5J47 1+74 266                 400 y 
Haiti   4/ 373 245 356                  495 y 
Honduras 3T. 46 88                   81 y 
Jai,¡ai en 2,233 l,r>24 606             1,456 1,73V 

.Ir.rtinique 10 14 y          y y 
i'icxicc 9,308 S ,442 6,112        5,881 5,31a 

Míenragua 313 225 34?.          139 64 

i 'nnaraa 649 436 396          379 426 

St.  Lucia 17 259 94                  145 lof 

St.   Vincent 40 20 31                     24 21 

Surinam 202 139 75                    55 y 
'Trinidad & Tobago it, «66 4,790 4,701               5,989 3,911 

• 

Vonozut'la 12,105, 11,73? ^,447            14,401 10,278 

Total 
s^isleessassisllsssras 210*556            203*829        20849>5 

Asia and Oceania: 

Ceylon 1,43ft 2,161 1,180                        1,766 y 1,600 

Indonesia 20 233 321                   261 y     275 

Malaysia y 788 1,058 1,333              1,914 y 2,000 

Nov/ Quinen & Papua 21,151 18,360 21,248           24,364 25,609 

Hew He-brides 515 696 706                 951 y    900 

Western Samoa  ¿1 *# ,. 2,581 3,0*8              2,111 3,672 

Total 
cr-rsr=^S==ár:=r:s=»sJi;iss*Aat3«XíSS*4sa=saaE:ax=S«4»afc=srs=asft=Í2s===- 

Grand Total l,305,f9S 1,107,883 1,082,245       1,054,825 993,301 

1/ Preliminary» 1/ Ifetinated.    y Not available. 

4/ Y^-ir ending S cptc.ibor 30• y Includi -s West Malaysia an fi  Sab "' * 

- 
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Tabic 4.7 

JìiLigrfe of fe« Cocoa  from Principal. Producing Countries 

(thousand tonn) 

'^ 

I 

•*"""•— —— 
197C I97I 

let 
qtr 

2nd 
qtr 

3rd 
qtr 

4th 
qtr Total 1st 

qtr 

oharr 95.9 104.7 80.9 92.0 373.5 197.4 
nigeria k7.P 60.O 38.5 46.1 192.4 4l«8c 
oiorra Leone 3.6 0.1 -    be 

'••'rinidnd ¿' 5 1.2 1.0 0.9 5.9 
Gronrwln O.jjtl 

OoRaica 0.5 0.3b 0.3b 
Ceylon 

Western Samoa 0.7b 0.4b 0.5b 0.3bc 
Înpnu and Hew 
Guinea 6.0 6.5 5.4 5.2 23.1 7.5 

-razil 22. le 10.0c 47.9c 25.8c 105.8c 
•cuna or 7.7b 21.1b 9.5b 3.2bc 

ooaiit icari Rep» 6„ii 20.6 4.8 0.1c 
Venezuela 3.6b 3.3b 3.2b 1.3b 11.4b 
Costi Ri er. 0.9b 0.5b 0.2bc 
MoXicr if. 3b 1.1b 

Ivory Const 55.1 9.0 12.2 

Onj.ieroun 34.5 5.4 3.6b 79.7b 
ÏOgO 10.5b 3.8b 

•equatorial 
Guiñón 6.0b 0.8b 0.3b 8.7b 18.8b 

Sao Tome and 
Principe 3.0 2.2 1.4 1.4c 

Congo 
(Kinshasa) 

1.3b 1,6b 

Total 313.0f 252.6f 

a Revised,    b Provisional,     c Two months only,    d One monti» only, 

e Exports from the State of Bahia only,     f Incomplete. 

Distribution of exports 

1..     loot 

.' *      1" 
'", o   -t! >.'   i:      v   -rt-     f  i--.,   c  c      fr-- 

*"     1   •        >-*,*. ;i   t   "j,i -•",   '..o     . í  vi 

ir; 
in 
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!Mti,d  Kingdom  in.-]  Canada   fell,   the 
,/lv   lJ*  pur cent  of the  te-tal,   as  affinst 

.'.     In   th..   first quarter of 1971  fX¡ erta 
i.l Japan  continued  te expand rtarkaally, 

(' enadn  nhowe-d a sharp recovery but  tlrao: 
•'• '-'.: :choslovakia,   among others,   fell. 

Prices   etf Coco;.t 

'»••:.'' Cucca  price-;-   fluctuate   fren  year   te  year.     It  reached   a   n cor' 

; i/è;  'f US '44.3  c eu.;/i:;,   (N.Y.)  in  195« and   thereafter fell sharply t. 

oh   17.3  e-UìLe   il,   i960.      Since    thin,     theee }rel  bean   a   oleo   but 

a^pre.-soive   recovery nati]   196h,  probably due  to shortog...   of supply. 

The  eric,' ef eoc-e-  re nev/h-t  ep.climd  during  the   firnt half of 1969  fr. ;•• 

t ' ''  hit"!i  l-vt 'a  •   " 1, t„    196h.   rua avenge   of  about  US  39 cents a  pound. 

With  the.   rancure.   pía... va i linp.  then,   of 1% ss   favourable prospects   ef  Jest 

Africeo  production,   cpocnl.-tive buying eao  stimulated and  the price  rea, 

ta  1'S  k2  cent:-  in J.'ovoaU.r I'.'oh,    Tie.   runcurs wer.    found  tí   be   baseless 

:url  the   pricer. h-apon   »;     decline  fron December 1.969 onwards,   .and  in 

February 1970,   the prie,  a verged ÜC 29 cunts per pound.    The lpC-9 

-v-i*'Fe   price   wee  Uh   39,9 cent    or pound   as  against US 32.9 cento   in 

3.96^  and  US ¿C.k cea tee  ±u 1967.    The  cocoa,  price  fell slightly in  1970 

er :   in   I97I  the  a~-.r' .. t   r.aaaina  relatively steady ,and  prica.ee   fluctuate: 

fairly narrowly with   the   tendency to  drift  lower.     The lack  of 

nana fee ture re«   inter; et   aje   tp     l;aeior  supply   position  tend   t:    depreco 

•rio es. 

1 

, 
The   ; aero.. pilca, a  of  raw  cocoa  on  New York and   London 

io.rh.ts   for the   eri a!  195« •• 1970 in  shown   in Table 4,8. 
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Tabic  4.8 

Average Spot i .rie v. o of Raw Cocoa on flew Yo** 

and London Markets 

J                       Ghana fair fermented ! i 

i                   New York London Bahia, 
Wow York 1 in bond 

|        sterling ex-store Centn c-'te          |       equivalent 
*-l;T lb         !       s.   per  cwt 

por cwt per lb 

s.      d. 

1958 44.3 353 352       5 43.3 

• 

1959 

I960 

56.6 

28.4 
292 

227 

285       6 

225     10 

35.4 

26.8 
1961 22.6 181 179     11 22.4 
1962 21.0 168 170       1 21.3 
1963 25.3 203 208       2 26.5 
19« 23.'4 188 1»       8 23.1 
1965 17.3 138 l4o       7 16,9 
1966 24.4 196 196       4 23.0 
196? 29.1 233 24l     io 26.4 

- 
196* 34.4 321 324       8 32.9 

As quoted by dill and Duffus Ltd. 

• '*.*>                It is stimateti  that in  the   long rim,   there would be a 

-oMand  for about l.f. «illi,« tons of cocoa at US 25 cents per pound by 

1975.    The world product!« uf «M is llkcly to increaSi/ but ppobably 

'»  not nrrc  than 1,% to » r; year.     ^  lnrgc pc,rctntagc incroasc wm 

-i-bably b.,  in  the Iv,ry Coast and Cameroon which havo devclrpod   ; 

e^iprohcnaive production expansion progwwca;   the restoration of peace 

in Nigerin ha a al3t- g.nomtod greater activity in th* agricultural 

n,.ct«,r of the  country.    In Ghana,  however,  ». major „xpan«i„n is likely 

to   take   ,lncc:.  ,B unlike its counterpart  producer i.e. Niger!,,   the 

producers»  price han n(,t b,en  raised and  ,xtonairn services have not 

bl0n po8tort'd*    Sc>^ «-„njtsion  in  production  in  il.r likely in Latin 

—.ric^   m"  Asr,  b„t   th,,   ce  JltiH,.K weld „rt  b,   large.    I„   the  long 
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*" *   th-   :'riri-  !'uti    !'   ffr c^'-  «'--UL:,   thon, fore,  appa.r to b, 

favaur^le,  nor, s    f-r.   f r ac,,t   tr,rical  ngri cui tumi commodities 

idâCdd Burin Grinding 

|,,5V UprL! r'';,; C:'c "   c naaaption is oft« i; measured Iß terras  of 

-orline  "f  th,   baaaa.     ftia   is  , ls,    ,, gi od  indicnt„r nf crllsur,]>ti„n   1;, 

individual countri.., radch ,!<   noi   hava a l,rgL   import „r xpr,rt  tlVfK 

ia  r'.-vnu facturad  c- caa   u'oduct. 

^.60 Sine: 19C0,   total wcrld  cocan, grindings have gradually 

incrusca.    U3A,   áat (Jcmnny,   id.thuriandc. and Franc, accounted  for ama 

ta:.*   5CT .-.f tho  t tal.    Bxc.pt  f-. r USA,  whore  it gradually incited, 

grinding in  nthur c araría  r,:.::al  a   fluctuating pa.ttorn.    Ir,  th,   c -coa 

inducing cruntri.a,   «origin,   ia gradually rising,   though it  Í--  ntill 

a „all,   b«..in.s abcut 21f in I969. 

'•••í'l ürindíia;a by  th.   Eur.p*.nn ¿cormmic Community in I969 

• •aclincd  anountin-; to  336,700  tana  ea,»pnr.al  with 359,   100 t ,na in  196Í!. 

UMininary d^f   ira* i,. t..   th.-1  tha  1970 EEC grind«  cauld r  m, slightly. 

Gradings by  th.  ft.tla rlaiVa during 1970 counted   to ll<S84o  t« na,   an 

ia.cr.ais,    ->f ;5.H . •• V{.r th.   19*9 grindings.    WuGt Gerann grindin a durino 

19Va   inorad  nlirhUy t,   125f858  tons#    r,rnftCv ,R 19?() „indinFla Wfcrv, 

1 3,000   t-.ns  -n.-'    trindxa,;:; by  it"ly   -mi   Bolgiw« Wl.ro   k¿thW nnd  1?floc 

t'aia respectivo^.    C,c,\-, bc-.n findings in  th. United Kingdor, during 

th.   third  quarter nf 1970 full by 12f fr.n  tho Cf rr(;Sponding period 

•f  th.-  previ-.us y,:,r.    lia,   grindings  far th,.   first nine nontha 

a: .-untcd   ta  „nly 5%?m lonR  t(.nSf   n   ducli„w  of ^«^  frr  ^  ^ 

period in 1969. Tho tntal 1969 grind was 80,900 long tans. The US 

caeca b.ans grinding i„ 1970 totalled 265,309 tons which was lower 

by ]„¥.' from 1969 grinding* of 269,028  tons. 

P-"CQfi. Bu.ttcr. l'aste and Powder 

l».62 Chror tía, pori'-d  r.f  tlv.  l^at  10 - 15 y^ara  thoro has tx.,.n a 

a ria d ircn • .^ i:. f» qioxtit; f b. ;ns or!jC,;ao,d in th producing 

c-imtri.a,   th^u, d  th,   at       f  ,r wth   h  a  b,.a   rl>w  du,   t-    1  ck  rf 

1 
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capital,  a-ui.Trru.nt ,„•'  technical   skills.    Clir.-t-    canditici !r v.   al.o 

ir'k'   th"   i,t,,r*:^   ' r ,'--'-«  ^faidw   and  cumbersome.     High l,vj  , f 

*• -.Tt  duties in „,,.r.t ,f the-  ,r-.1nr conaunin*  countries has alse  b.en 

-   th,r f,.ct,r ,ff,.ctii.,  f..stup grfwt|u    Evon  rftyr  the Ktnnüdy ^ 

cresci, nE(   th,    'uti,;, a ,,unt   t, n  consideratale  proportion  nf the 

l^led est. •i   t:,«., tond  t,    r=rk..  processed   eoe,.,  products fr, *  the 

• 1  î-ing cr.ur.tri   ;. 1,,  c „ne.titxv.  i„ thin W¡rk- t.     For e.a.ple,   it 

«r„.d   th,t  tee   c ,,:..„   ..xt.-m-i  tnriff of  ^  E£c  ^ ^^  ^^ 

I'-wdor in 1972 will  b.  reduced respectively  tr 125',   1%' r..nd 

^lor.,,.    I„ J^ea,   th.   coapnrnbK  tariff r:iti:o win bt   ^   ia, 

""'   3°*'   UnlL8R   th"* ^'  ^««-",  or abolished  under  th. UNCT.U) sehe 

• >" r^n-'r-lizcl pr,.f„rence. 

,''63 ^ Wnrlr'  trrUk;  in  cr'cnr-  butt« *owed .^n underlying upward 

trÜid  ln  tht"   SÍXtÍ^ th"U*  thl-  m«vns« was not particularly apparent 

"••ring 1967 - 1-,    lIf.PuVoPf  r   ^ rinc   ^^ ^  ^ ^  ^ 

'—t  tint oxF.rt:.  free 1966 « aro»d 150,000 tons per annua wore  60- 

•*^r  th,n   the 1^0/1^,  ^( rnge,    ^^  ^  ^^ ^^ 

r-.-.r^..t.< ncarl, Jinif r.r t!l,   tiltal#    «^  fpnn ^ ^   ^ ^ 

C-,tt   ritiri,,   zqu... r  ..,nJ K.xic. h,Vv.  rugif,t^d  „   continuouc plet   ^ 

r-cnt. ja^ra but c^* atr  fra.  th. rcl,tiv, ly „id.r everting 

c,untri..r such  ••„ -Wl,   td    Dominic• Republic  •i (W, h,vo  fallen 

a ciffly. 

h'Gk ABOnr  ^ AV^ : -»tries,  oxprrt«  frn„  th, Netherlands, 

»Meh  is cosily the   L,r,,ot Carter nf ^  ^^  ^ ^.^ ^ 

»-rly ,.  fifth rf th,   „nrld,3  tr>tn]f  C(intiiiuod  to wxp ndf  i8 did ^ 

* :• *cst Oc«•y ...Bd J,,^f   riltlii)Ugh  ,t  n ffluch  lowcr ltva#    ^   r^,n 

~ rlxtn  fer Ghan^ and Brazil aPc   thc. Unitcd Kinráomf  j^^  ^ 

l^,orl^s ,nd  th.  Unit,,, St^a,     Tlll: N.thcrl^do in  turn, «1c,   hw,vy 

c roignmonte  te  th.   United Kingd,n,   ,M  t„  fcllo,7 mnbers nf ^ ^.^ 

.•Tticul,rly 'fest Com,ny an'  Belgi»,  ,n<,  othtr m.rkt tf,  in ¡>Jr ^f 

'• x ric" »  «f'i     ->-. ' ..fric- . 

1 
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•'•^               ^  tJl-   ••til^ "^ ^ «i,»  trock,   th-  United Kingdom remans 

f - ^.rl-l's loriot  i,-.-  rt n-rk.- t for cec-i butter although im¡ r-rto 

:iV'   f:11,-n cri'«i-^-.:>l:'   •; l t.,   trrm 2P.213 ton,, in l96€ t-   20,935 

t ,nc in 1970.    TL,,  .-.th.r ^iKci-l  inp, rt m,rkwtfff  in f,ri» r f.f ^ 

•r    thu ïk;th^rl^'^  '--t norr-.ny,   J.-.p-,.,   Belgium,  Switierlm',   th. 

Unit"J Slrt^   "»"   t:"    ^vl.t Unir«.     Th..   ir,p,rt  ,n<] ,X|:ort ff c,Cf,n 

i-tt,-r by principi   ccunl.ri.;; on.   ohown   in   tobl.o 4.9 -nd  4.10. 

Table 4,9 

Import"-,~P>'-eoa Butter into PHn<.irl   T„,,,,rt1„,r r      .   . 

^     __                                                                 (tens) 

196? 1966 
 1            - • 

1967    |     1968 1969 1?70 
! January tc 

-~——« •   .- month   indict 

Aitntro.iLo fa 3,055 3,615 3,951 3»as? 2,975 Juno                      •; 
Coao \-i 5,aa? 6,91*0 5,778 7,387 3,765 September    J, ,fi.ít,Hl Kingdom 26.ÍÍ73 28,213 25,859 25,355 22,154 Dec.. Tibi r    ?£ , 
«entri^ 1,403 1,506 1,776 1,34o 500 Scptt.r-.bí r 
ii.lpiuri 6,856 6,719 7,2^9 7,09« 8,166 AuRurt           4,-   . 
••A ni:: rk 1,3^6 1,586 1,3^ 1,205 1,072 October 
Fiólos' 1,630 1,874 2,087 1,732 1,821 October         1,   ' 
Frone... '3,'î60 5,750 6,91+5 6,261         6,46o 

J^    J. Oorroony 4,192 5,583 5,693 9,166 12,512 October        5,70? 
Italy 2Ç5 1,104 1,035 1,164 1,402 September        7/5 
oetO;, Florólo, 7,455 11,474 16,080 17,116 16,131 October      10,4-óf 
Irich  Republic n 1,09'' 1,676 1,306 1,291 936 October            5.12 
J.-/-JÌ   •. 9,1,51,, 14,113 12.730 12,043 8,775 Septembor    5,105 
Korwr.y n 1,083 1,206 1,249 1,461 1,223 November      1,243 
Swuoteo, 3,215 3,224 2,531 2,652 2,452 October        2,lrfi 
Switzerlraid 7,152 9,536 7,684 8,069 7,713 November      6,909 
Soviet Union 5,350 98 689 7,996 12,6()0 
UniteO Status 7,810 9,^79       10,3^3 

I 
8,908 6,453   1 November    14,332 

n Include c.-c- -. pr ote ritf ,,r powder,     b Y,nr ending JWK- r,f th.  y.r.r :;V~r.. 

1 
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1 
Tabic  ¿»,10 

Exports of Cc-c. ÌMÌ1«L-Cr^ci Principi Exporting Countrion 

Ave-r-ip«. • 
1360-65 I965 1966 1967 1968 1969 J- 

t,. riti 

147' 
-Jiuc.ry  t 
1   ij.iiic . 

2 a .,--r- air 3,6.32 6,S4o 3,743 5,14? 7,910 9, «21 
<J!KU,\ 6,946 21,045 36,821 23,434 19,677 17,734 lv. r_    f;^rit 

.Taj...-icr. 

90c 3,462 6,787 7,005 7,650 7,751 February 1,095 
309 52 267 295 238 175 

• • -l (    •- i   a. - 
" - • • 10,442 

• >r; Eil 15.501 16,925 20,684 20,629 16,144 15,019 
• •'CU •••      A" 

1   r 
15 95 990 722 1,742 

P ao-.uncm Rep.   -i 1,966 853 72 _ 9 
M. ;:ic • 33 - 1961        931 1,392 1,672 
i'!ixlii.|dnv,;i '-99           510 830 7«o 422 240 
United  Kiiiffdrn 

Franc, 
2,152 

1,731 

1,663 

1,234 
2,687 

1,632 

2,417 

392 

2,661 

66 

1,683 

14 

DeC€-nk,r 1,536 

•'est C-orMony 

Italy 
467 6,531 1,941 2,685 2,461 2f2?8 October 3,514 

5,5üO 5,315 4,885 4f303 3,236 2,877 Sopte'inbc-r 2, ¿7^ 
Noth.rlandr. 36,771 43,50'. 45,666 49,644 50,035 50,122 October 35,249 
Ir ir, i  KV-public  a 983 1,764 1,697 2,121 2,528 1,982 October 1,062 
Sy-.ir 461 4l9 266 630 910 637 September 57>! 
UniU'.l States 179 91 I83 125 281 214 
Japan 213 1,956 2,286 2,011 3,228 3,500 Se-ptcnbt.r 2,07v 

Total 78,300    ] 111,100 Q 28,300 ] .26,200 ] L32,600 ] .28,800 

Includes p;-nt.   .-l:.<  --r ^w>]cr ,,r liquid CfJC(..„< 
b  Includine' "--tKr d un tri, 

'•^6 Durine th, lr.t,r hrlf of igéOo,   th.,  trade  in  c,coa pnate,  moe 

»ri'lly "wl  eXpoPti. which totalis 63,700  tons  in 1969 w.  expected  tr 

inerecc .-,,.-*„ t, a record l,vcl in 1970.    Developing countrioa, notably 

Oürjia,  Nigeria,  C^e-r-.on,   Ivrry Coast and  Dominicnn Republic provide   the 

nroat  bulk  rf the  oX], ,te.     13    ,.rinci   -p  mr,rkkjts nrt   ^  „„^ ^^ 

Canada ^ Pr,nC(..     Th«.  trade  in cocr,.  ^  by thc rrinci/,1  ox.,optlng ^ 

i'J.-.Tting countriou  v.iv  SïL.V-I in  Table   4,11. 
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1 
Tabli -• S,M 

Trndw in C, •con Past« 

(tf-nr.) 

1966 1967 1%8 1969 

j'«i erta 

Ghana h 23,7'«3 42,245 24,77? • • 
Nigeria b - - .. 10,3S3 
C.-.iK'roun b 3,936 9,987 7,463 9,01.5 
Iv ry Co.'-fît 676 2,582 7,724 6,582 
¿Dominican ßi.A , e 912 930 597 606 
E-iti 1,111 2,463 2,493 • • 
United Kinkel'-.'. 939 602 739 847 
Prance 3I4A 172 216 177 
'."J, Germany '»,508 3,6»* 2,271 3,213 
Netherlands 2,612 2,897 2,302 3,472 
Italy 999 956 550 784 

Total a 4o ,500 50,800 59, IOC) 63,700 

Inverts 

Australia -1 732 687 1,001 975 
Car:-/Ir   b 4,730 8,241 7,788 9,010 
United  Kingfi'ir: 4,405 5,478 7,689 13,064 
Argentina c 388 l4i 1,336 1,239 
Unite.1,  State,:-  d 3,453 3,922 4,397 3,655 
Belgium 6 102 492 815 
France 2,713 3,666 13,953 10,942 

%K Germany 927 2,020 1,033 2,27? 
iietherlaiKis 2,522 4,483 5,049 4,122 
Irish Rc% . b 3,121 3,013 3,694 2,212 

Total  a 23,300 32,400 47,y» 49,800 

a Including . tdor countries, b Including Cf.cn cake and :,r blocks, 

c Including liquid ce -r c-ce~. jrt.r. ñ Chr cripti unai-cetoned. 

c  Rcl-tcn   t     tit,  yc-r ervün.-i   hirie   .-.f  the   y.vr  stated. 



X 
-    15o    - 

.•''- '.   ri :       ;.       '"  e  e w'..!- h'V     fìticttr t,  '  b   O,; '•r,0<><"' 

t . ;.   TI'  5f ,'•<'><    t ¡<r  ìM  r ú nt y..'iR,   ru • rly 9/10 th   fr"i .:kv,.l  r.à 

e v  trit.r  incln ' : r-      ..-t G. r. -.ny,  Uniti..1 iingdr,,   Italy  ->ni  ti»..., H,,tlu.r- 

1   .. 'r.     Th-    ¡Uli.i'lï'i     ccant,.  '   f> r  ner,   th-n  )rlf  <• f  the   t-"til. 

-.; \    th-,   . rinci,    :    ^ r>    t:- f- r  e  cr-   !.. !»1T,   tlu   Unite! Stat, r, aì-n,. 

t .'•   r; .--beut tw -f ri-.'c  - .'   fu.   tr';.V,   f. ll/'wo:1   't '. nuch l'-w^.r 1- v.A   by 

••t C;rr% my,  0  n   "      .•. '   er ne.-.     'Tin.;   ír:>   -rit.  * n>'  cxv--rts  -f e e • 

•\.'-),.-r by  th>.   ; ri. ici •• .1  c^im^ri-s ".r\,   s h. vin  in  ttbl..-   4.12. 

T-.blu  h,12 

(tons) 

\ 

1 

/>vv.r-".f-,i. 

lr:'2-63 
j    W-r- 
• ., „  

1967 1968 I969 

•x •» rts 

c;v.rr ? '•,869 3,565 3,717 .. 

j.v ry C.-.?.rt 1.380 6,737 329 25 201 

'r-.zil r-52 1,639 904 1,259 1,075 

'CU.-'.tl'T 
r 282 703 784 .. 

• oxic- - 2 _ 2,96o 2,746 

niti.-1  Kingdri: 4,1<<5 '• ,927 5,502 5,610 5,3*5 
•v-'l(;iun 2°1 360 105 5«3 1,056 

r"!ic«. l,'-3f- 1,057 1,261 1,355 502 

. '.k.r='my •\35¿ 10,506 11,061 10,254 9,81' 

..t-ly ',3^7 5,007 3,577 3,397 3,115 

--otlieiPlandH 2-'v°.''7 29,749 33,50^ 36,004 36,354 

: rite1 r,t-tvo 2¿?': 1,492 1.718 1,971  1*37.1  
IV til   " 33,100 68,500 64,800 69,800 69,ICO 

I.', 'TtS 

..iHïtr^li-t b 735 663 758 830 G58 
c.-n-a- 2,25? 2,86«? 3,371 3,106 2,52«, 

• Mlippiiies m 1,260 1,571 1,580 1,383 
..A.:lgíUin l,l4o 1,365 1,572 1,488 1,512 

i«r"nco 3f'o 1,29*» 1,053 2,658 2,861 

.. 'Àr'Tny 3,234 i», 562 4,714 5,756 7,838 

It-.ly 14» 267 263 5«3 779 

il,. tSi^rl',jn,s 8J] A8B 1,356) 866 635 

•ni t. -.1 St-Ur-   c -5ZÄ..- M*.338 46,857 .53,798 5.5.103 

r- t-i - r;0f7r, ^,400 72,30C 81,601. 

.  Indu   ir.r   •)••/ ',.... .• r '•un tri • F. h   Rt.l'it. r. '.<    th     y.  ' Ì •  • n. linr • " t'..    y,,   r .• 

-   Ir. citi "   5-  rviy. v. t. ' 'A'.   ;."%'..      t     . 1... '   C-" c   -     •? V'    C"h,c. 
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!*»r" O.S.   is  t¡o.  noot important market   for chocolata  producto. 

• •  at of  th,< UÒ su^li-.G   .-.   unswi ttoned  chocolate io coming  from Mexico, 

leLti  and  r.V-thcrl-ri--'.';,   f -lleoed  by Dominican   Republic and  Ivory Coast. 

T>K.   riwott.cn>'! ch  c Late   b-rs,   n-1  under 10 lbs.  each aro   fren 

Sv/itzerland,  BC1PJ.UK»  ua.iiriican  Rombile ami   Israel.    0. K,,   Mothcrl \nclr., 

Ireland,  CzcchofilovrJci".  rm(< Belgium and  in a small way Dominical 

Kopublic  and Germany,  ere  exerting owettoncd  chocolate not  in baro  are' 

bloehn.     Confectionary  et -.ting cones  from Switzerland while-   candy end 

other e-nfectiare.rj  containing crem md ch-c-aatos are supplied by  the 

United Kingdom,  Con-d-,  Ucrnrny md ">thcr countries. 

halayaion  Situation 

''+.69 The  first cr.ee    -Iantation  in Woot Malaynr   on an estate 

brcir, atarte', in 1951 on  I,?00 nens in  Tronggnnu.    In 1956,  another oreo 

Vf3'' acres npproxirr-tely wu; taken up  for cocoa plant"tirm in Ulu 

Tronenrnu,   -Is,, on on estate  ser.lo.    In  I960,   intcr-ewpring trials with 

c  conut was undertake a  in  Lower Perak -md by 1967 an IM nf 785 acres 

wcrv   successfully  int,.r-cr- - ,,u.    Over to  East Hnlaynia,  Born-..   Aboca 

C<*, -,-jiy was granted    io«,,,.r st-tuB in  1950s  for commercial  production  -f 

.^•c.i.-  in Taw-.u Division  -f Sab-.h.    Ât ,resent,   this con; any have  7,000 

rtcros under  coc.-v.     Tha.r,    ar,.   els.i sane,   amnllhr-lrtern in  the Stat.; 

sc-tte-roj  m the ...•: £:t cnar.t and also in  thi   Kot- Kinabalu Division 

•ccountinr   for ruir-fur ?0€) -eres rof Sol,  crop equivalent „f cocon. 

S^rmnk Situation 

'   7C Though .attom-tn mode  to introduce cocoa plantation in 

î-r.~.'-k from  the  70s of  the  lo.ot century until   ths, end of 1930c fM.le-1 

for  reasons not definitely kn.-.wn,   it was established by 19^9 that 

ceo-   could  bo succ,.;-.yfully grown in the State.    Trials wort  conducted 

at Tarât Research Station with yX) s-.,t dlings of   Lot African Amelonado 

in  1950.    The grot/th war; go,,-,» aia;,   therefore,   seedlings prrxlueod  from 

the   station  wer,  1-t.r pl".ot. d  3.a  - th.. r  pl-c. s  in the Fir.at Division 

si     "la"   in   th,   r.-urt.    -.•>   Fifth   Hi virion,     oho rtafo.   -.f    daquat.   • xtoroi-ri 

'>rooruiel   r   called   Lr.   ti-    • bejid  ainp of   th, ra,     1-ntatiano. 

1 
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'••71 Trí-;1 ;1   he -t ÏT-t,  however,  wore- maintained and it was 

f unci   that  in   the  five s..^nR during 1939 to  1964,   the plot  «rumouring 

•• .38 acres with Ie*  x la«   a- .-cing yielded  cocra  equivalent  to  a nor 

rere  ; reduction „ • l./>71  lba,  while, yield  from  the oth,,r plot Beosuriny 

0.12 ocres with 10*  x 10»   facing was équivalent  to 1,922 lbs/ncro. 

Th-u;:h  the results wer,  encouraging,   it wa« not possible  to undertake 

.lariatatirn of c cr <.  io  -  bi;: w~y  os  the   sail  experimented on,   viz. 

:.r 'critic and  Re-cct  -.lluvial woo so very limited in acreage. 

''.72 Ftvoh trials wore,   therefore,   undertaken  on o variety of 

a ilfi,   iorticul eriy on  the  urline  clay  noils.    This aril type   io obtained 

ir all   th.  Divisible  of Sarawak;   the   two  larfeot an-an are  the moutto of 

•Ir-i-wr.k  and  Rejan,, Ilivi.rr..     Some  areas  in  those   two regions,   which won 

cl^rcd   and Hrain.fi  alu^t Ir-lf -   Century ago - r, now lindtr ^riety ot 

ere- s   -IT.:  theo,,   -ro son.  of  th,.  most products ;  soils in Sarawak.    One 

.,<• the   crr,.s nr.st ui'h.ly oroWn in   th,.Se. area« is coconut and   th,.  trials 

indert-hen by  th    Agriculture  Uepe atraen t established that these aivas 

h'V.. m- ot imnedi -t, ; r, apocts  for cocoa.    Soils  in  these areas have bo.n 

.'...ßirnated  »p i\nr!a. Series,   le xhad yhoïa..    Cloy and  silt fr-étions 

-la.doninate  but sor,   n j»..y  texture   occurs in places;   typically  they 

certain  -  high aoount of uricamc matter.    Ci-.y features ire ,,resent 

throughout  the   :-r-f.i].> .    Mie -li varies between  h -aid 5 or slifhtly «ore. 

There  are  enough e-ch aiyoble nutrients  though  these  are  rapidly leached 

• a draining. 

'•.73 Triólo ce.rried oui   on red yellow - .-deolic soil und or n shade 

••-*  i.e'en-nthera Pov .nia v/ith se.eJs of variety of crosses between 

Trinitario .and  u^y .„Tison have  also yielded encouraging results so 

f .r. 

-•.?'• Obs,.rvtime on tiifie-soo  and posts in  the  trial plantation 

coiifirrua'  that  th,. a, are  scn.-wlr-t similar to those described generally 

"r-i,r   in  th'--   ch  :^-r»    3xä ..riij,,nto with   fertilisers Iva v.- n> t  yet 

,'"i--i. >-"'   any  conclusive  r ..¡ulte. 

1 

1 
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•'.75 Till  c-c-.mit grrw:   -- n.-rinc cl*ys at 50* x 30*  eyeing have 

boon  tr-.xmd  t!. b,.   . ivvicUn;; -,'oqu-t,   shock;   for young ceo"';  «t 6  - 8 years, 

•ho.n »oil   rp.int.rin..;:.     A-nrna   plants with  10» x 10«  s^cin«,  hav,   olSo 

'».-on  fcuti,.:  to bu  :rnvi-'ing un if-m sh,;d  in   10 months.    For lateral sh.aJc 

or ohcltwr,  Fleming-   Creata   -iH  Indigofora  toyanwini hnve boon provod 

t, b_. B.-.ticfr.ct. rj -p:  -p. o.-sy t<   establish  fron soeds. 

'».76 With all th.ra   „x, crinents,  lnrgu-sc.1,  field  trials wt..iv 

i/iitiato<!  in tin.   U.lWg-tJon.- k -uva   of First Division and  th.se  triple 

OBt-bliííhc-H  that with  the rj.p,ht tyi ...   of clonen  shybrid),  pro; ur 

fertilisation Wr- noiotenariCe,   it. in pocnible   to grow cue.-, inter- 

cr-ptcl  with coconut in  Sa.raw-'~.    It h"s also be, n fstablishch  th :t 

ccoa will gr.w well wll(,r,.  c-.CMmts <rr--w well,  with  the  oxce/.ti-n  thr.t 

there -.re  B,nt  cui \;   a:w. • her, o emits can gr-.w reasonably well but 

n. t  eco.-.     In  -Viti o»   a,all   tri-1 plantations Were  ~dsc   undertaken  in 

t'n;  other Divisiuo.o . ,f t! ..  State, 

''.77 Tlie  t-ta.J  acreage ae,  far intcr-cr-•-,•.. J  (cc-a-coconut)  in 

::'    .«  in   Table   if. 1.3 b,..:l<.w. 

1 

Ié^JJM 

• • • •• ——1  —••"•-— 

Year             1         Acreage 

196? 

I960 

1969 

1970 

6 

179 

31'4 

k8h 

Total 983 
—  

'».7» Of these, 722 acres «ere in the First Division,  200 acres 

io  the Second Division and 6l acres in  the Lower Rcjnng area of the- 

Air:! Division,     lìi..; Agriculture. Dcvartnk.nt  !v-3 ¡.lans to  incre-so  this 

acxv.age  throughout  th.  tìt-t   for the  n.xt  5 yeoro    ml  the  intention is 

t     ínter-ero,    vl   th., suitable-  are-s unle-r  c  c nut --ith error. 

m 
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^¿ìtorcrr -.-j-inr. ir. äirjJJ, jd»-r * 

^.79 Aasttniat; th.-.t ri .  oxtr,  labour   force  is jvquired  f.-r inter- 

cr^pinp  cr-cnnut -^ cc       *n .-  snnllholrtinp seal,.,   the  cr;t will ^rp 

.-.oc,rdin¿; te   st,«  ; .r ,,eiv ,^ ?lintiriG   ilfllicii>8#    „n,.k.r sinil ,r 

seeing,   th,,  „unbor <f  , ints ^r acr. will b,  d,cidui by th.   sir,,.,    ,f 

tJu.  1-U1.1  ,iV  cth,r c nation«.    For c-xn*vlo  , Sc,»„r, plot  „f I-*,, uill 

RCC'*rbk  M"rt I-t-a«,'! r• - n-rr,w pi.e,  of l^ 0f simile .,r.i. 

-lc   with   th.   nr.rr,w  ,,i,co  ,-f Lend h-ving  m,„y trr.nsvt-rr..  drains,  th,. 

t- t-1 nunber  of -p..:i'6 ,/ilulp  hc lu8r># 

'•V*> In   Vi. Non-k nr.,,  r,o«t ccC(,nut   fam.rs lWu  pi «t,,1 bet«..«. 

3/0 ,,i„te tr   2«>, ., ii;LB .,r c.,c:«  rcr ncr„-.     Thklnp *i ^erng,   nf 200 

..-Its per nere,   ih.  c. »t of pl,ntinc materialn,   f,rtiliMra,  pesticides 

no. fungicides ,tc,  citi"«-W. by th, %r,-.t¿Cnnomíst in  the Stnto 

-Triciltur«  0f^rt.K:nt *W  cm, te afceut  Mo fnP th,  first ^r wi  ^50 

r- r th. «.end  y, ,r -n.   Yo f(,r thc tMr,  ^^     ^ flpBt ^^ ^ ^^ 

t - bo ubtr.in,-!  -'<H,     p,„  tkirc' yuar.    Afls«ing „a.. rr,,COMlni: „it fpp 

-ver 20 Aerea r„i 0q,v.l  »Vring of erst,   th« P.r acre- est IVB b, n 

w.-rk«J out at   m,  incluí  trnnayort charge» for building «.tori,!«. 

'em.e th.  tot,l  co,t  from pl"„ti,»s t, maturity in  thrco yenrs in  Ä%3 

'•-r nere. 

.X.iy-1.4 i.r"s:^-ctn 

'••-1 The yi,l^ r,f C..C-,  de; onriirg •  varies of nature,  is 

li^ly t, be crr-tie.     In  v-r-.,,.-,   thc cxpoctcd yi«fct per acru cf nn 

nvwr.v. of 200 tiv,s i* Ml^ly t, r^ße fr,« li* - km pounds of 

Cric- bcrn« duri,, «v  firEt  fow ye,„ ,nrt  thcn A ^^ ^ ^.^ 

i'r,o ft» - 1,000 Ite. duri.*  tho wbaoquent yt-w  -« the  tn* grow, 

t.-./.~.rrts - nuirai,: ^  ,,f yiui»i. 

1 
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fieSt cf ir -lueti- .-.    -2 Coco- 

'''«''^ Ace/rain,    t    t'      filate  ^riculture  l>up-rtr.cnt,   in   in'.er- 

cr '.iar,  tliera.  «'ill  ').  ¡«.   ,,'.-tm labour force and giriert ux,-wm..-c 

:\t\uii\ol.    III.    aiate,' TIC,   cat wauld,  howevc r,   be  around   ..50 ¡er   tcrt 

. •. r annuii.    Th.    a-at  -J  !•• rv,.,-,ting  -aid  pr< eaanina, based on >/est Mal-ysi- ': 

eat-te  non'\ei:\ nt  s, :I1e rp  ir; -j-oun '  10 cents per pound of .-ìric^ beans 

i-'uc.d,   -n^   i    io   ..rp.cte.'"   t- K.   cheaper under  smallhr lclorr.'  raan-re,.- 

r.vnt  in  ì>ar arik,     .ir-   t'>    1 èooii* Coot  in  higher  in   ooat  Ni-l t> •-! - , 

c ,;.   i'- i  t'   th-.-.v.   iu     e.ot Mr.I ;,<-ia   tin- %r  ~accw 1 lint  r.f the  Stato 

Govumnv-nt   -ssur.,1   -   coot    .1   12 Cents per lb.   in   the   following calculat- 

i ,M«,  -.r  c.,,r;t     r '• TV,et ina ant'  ,>rrc. o&inp;   for e-ch 11/3 pound   (l krtie - 

-   l'-'C-'.l  ae-aur^  ,;   • 1   .>i  .1 b, -nr pr"duced.     It  hea   also  been    .nana. I   in 

t:>e  f'ilowiaa   e ."cui-t-.vn,  a.n a/.Tigu yield . f ¿i   , iculn  (l ricnl - 

v e Ion.)  per  ' cr,    f r •• ùu--tian  <* f 10 y -are.     The producti m  ce,at 

cl cul-" ti-ri ir     a IIJMü- 

i-iaintw:i '..ice.  ci.at     ..r mnutn JfJO 

H '.rve.atîiif; ana proc.,.Gainp* rf 

h   eicolo  ,-cr annur. %kB 

Shoring •  r a .et fren 

pLontiu;:   t' lot  ero-- Ì24 

Tr'iiü. r• rl- .tieii à,iu.«i other 

chargea  c-f bo-nr;  ta Kuchinr 

at   t e  r-lo, cf   .2 ¡,er pi cui _^8 

Total I13C- 

.'.aauninp, a prie   r.f  e-100 ,«t.r -.iciil  <;t dri* d beans ox-Kuchinc,   sales 

'.v annum ¡er  acr,,   is o^OO -na   t!.e m t pain  is thus «270. 

£,;••^t. nf traduction .-•2__Coc;-pyt intcr-çropp^l with  Coçor-, 

'•#"? '.'/ith  the   cent of production of copra  at  il1» ptr   leni and 

arjcu. Inf  an   wer p,    "f li' pi culs per acre   ju.r annum,   the mirri in of 

•• fit '/itti      sell lip    ¿.rie.   ' r 425 per picul would be -aS bolow:- 

C'eat     f     a-. uctiei.   _, r 

12   picul-: - i/t x  12  =   ,ilf,8 

S"l>-'      _  •   oanui:.   ,-eo ociv -  12  x  2!;  *   'J5OÛ 

1 
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Prrfit ••  v>:ív.                                . *3oo-l68 =  H32 

Cfobín«,. •   ; r ,fit fr ,r. 

cr c« "   '-• '  c -o- nut inti.r- 

Cr ' ' •"  "' Ul '   thl r"X,r«   ^       - «2*H132  =  ^/.cr^nnuu 

-••ir   . r.-.fit     .r    c.   c. ;.   .-n,-, vvry w,,ll with  profits  fr« nthcr crcyn 

,UVr 3,?r"W''- C '   'i:i   -':-»       * i£   tî,.r,f.r,  increasingly becoming 

uL"ir with   tli».   f- ,.vi .rn. 

•!£l]^_jsiiö Trade 

'""'/'                ïhou':   tÎ!cr^   !l ° b'-n • inerte  production r.f c-cr-   L  -Iir 

ir. ¡.alryní^   .iurv,,    :^nl  y. <rn,   th«r.    h-.e h mUy b,-.n -.ny c-nnu,'  tior 

• 
1 caiy    P   th,r    Í, M.    ..roc...a.;i¡lf.   f-cility .-vnilrbl,   in th,,  country.     4:, 

••tire-  i-rr^ucti...  • C ce.,   k  ,, ifi th.r«for.   expert,,'.    Th.   M-.l-.-ù• 

' : ,rt "f c~c"    V*"n: f''r  tÎK  ^ri'"f' 1^65 - 1969 iE 5hr,wn in Ihblc  4.1'. 

l^ble ''-.14 

£*cL-...^ae2,...Mort - Unl-xyei.-   (in lbs.) 

h—1965      4       1966         |         W67        1      1968 1969 1 

'••Ví't 

... 

• 

i «Inyni" 

ô.-.'j «Il 

£>r\r. w I; 

939, y 2 1,692,5» 

692,992 

2,24?,420 

912 

3,132,¿30 

939,216 

n.-i. 

6,751 

í 
.-,t,l 93°,302 1,692,550 2,941,324 3,132,238 

— -—1 
945,Ç^7 | 

J'"''' •"' hna  bw0n   th'   rri*    -^'Ttcr -f eco': whilo Sarawak  enter.,!  into the 

r¡ad rdih  -i s,,-. 11 -,r   'ucti,P   ..f 912 lbs.   in 196?.     In 196-,   th.:  a;,,rt 

: * •     t-   6,751  tone.    ïV- oc;,.rt of c-cro b, • n, in  1970 wns 9,043 tons.    Th. 

] 

1 

¿ri ox-,-..:-t is  lík, ly  f  ho  Idplior. 

'*8>                   a°rt- '»•••« b,..,.n  -Ü  incrt;rsinfe  import of virions cnC  -. products 

í 
»t-  tu.  ciatpy.     Tu-  c*,bin..k' ir,,.nrt nf cren, i>OWcìor f, r nil  th. t^vai^r« 

r t-t,r,   though   inexistent .vor -  .„.ri,,!  o.f y^rn$   w,, 245 toM  i„ 1^9  -r 

-t  19r'   tn"   i-'  1'-'"'   ]-'r-   t'"- i"   1967    m 246   tnnr,   in  1#''    -s nh, wn 

i "•    t   '-.1..    !ulr.. 

- - - -    -    -                    -       '                -      -               -                                           * ~  
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J- \ 

-    1C9    - ] 
'•/::. Th..   irret  . c  C'I  c   1   t,     i i «  ether c c- •   JT< e-er -tinne, r--¡^ 

c  .;  ist. ntly  u.    t     T9       -; ;   i.n  y/-,o ^ n   W..R  surM,,n   :ir, ,    {,f  in,,irt   t, 

lfö9o  tens  -is  s!. -vm  ii:   -•hi,..'   9. It",, 

T-.bl, tf.16 

ür-.ya'  ; _JÜ j-ffiji.: Itij'nrts of (9e c l"t>...   -JK! 

—*ÍL-i C-'Cf" * repetitions 

i< rril- 

I 

Qty. 
Lbs. 

19ÉÍ j 196? 

n:       i       Qty, 

 r—— 
V-:lu. 

Lbs. 

l-.r- 

~-—1 *  
5,9'3,-19 |2,07-,3r:9 

51?,lrl|    21i*,10'* 

eel'/oír 

21'.,302 j    r.o,l,v 

4 

iv.t-.l 
Tonn--"o 

2,295,7'O!,s'..;0, ,?'i? 

1,022  tr>ne 

130,122 

ê   /tlf.   P ,'a9,9,>i 

V.llUl 

'•,075,761 

257,309 

19 6 8 

Qty. 
Lbs, 

V-.luc 

1  9 

2,2'»9,11'> 

22?, it 52 

233,517 

íi,??í,,?Mt 

1,0ä) tons 

2,875,063 

't,79V.#3 

WO, 3^7 

352,627 

Qty. 
Lfan. 

5,627,997 

l,2f>2  tonn 

2,072,129 

1.97,930 

7S 9]' 

2,3i'„7<ln 

1,0'"".   t ne 

•';«'-'7 Til...-  i. ,    . t   • T cíe.. •   butter,   -n.-:  c-.c«      f.. sto   int    ie-l-yci-   is 

e   t very  eipnific :\t  ••<• n   •xl-'   Iv   s^.ri  f r^ e   tl~u.   tr-bL.     .t  '•.I?.     kost    -f  t\> 

it. e; arr  innert...1  1    inly   ie « -    'lest fiil-yeti. 

Tabic /».I? 

f^^91Z9.9.:,L.J^tr.i'>--9 tororts r.f Cocoe  Butter, 

Ce co;.. Ar-stt, tJnsv.e.. t toned 

1—' ' —-*| 
1966        !       1967'      I     1968        f        1969 

.rritory f- •" "•"•;" "" • f "       ;         •  4     ' ' 

-leysi- 

Sr.VJi 

.:; \yeerl. 

•l-vni- 

Qty.     j   Value; !    ^ty. 
Lbs.     j       '4 Lba. 
———*--—— 

19,999 

l,69o 

1 enne,,-... 

21,290 

1,932 

h I 23 

3,9li* 

Value 

7,805 

^ __^^ __j_ ^   ^^ 

7.9 t 1.9 tene. 

Qty 
LbR. 

7 j   V.nlue '    4ty.   1   Value      j 

J6.59Ö 

run. 

n.n. 

16,806 

n.i. 

n.ii. 

Lbs.   I       ,; I 

6,869 

n," .   j    n." .  ! 6,."¡ .9 

19,07° 

lr,0?o 

n .n. 3.09 t n; 9 



I \ 

-    16?    - 

Í!,í Äe  í-1  ••••*<•{ ce  •    pc\r,   c'.i. c-T.t.   -mA  r-th, r pr.<pnr-tcnf, 

i-'-'    ->T-V-\,  c\     ;,    ir cue  .-.,   f-r th,   p- ri. •' 196C  - 1970,   -r.  «h >--n 

c tnbles '•.T*  MI!  '-.19.    TIí..   v-lu--    ..-f lipnrtr-  in  'ill  th,.-  CCíí weiv 

C    tiC. 

I;,19 Cocf-      -.'\-;- M ,: ti •   C.-í      fret,! K-ínl-in-1 Chínn,  Singap« r, , 

lii'.lir   -a.:  Unit.' . i;p. '   -,   -»Vil.   ch-c 1 i,>  ~tn<i  • th.-r  pr,. ,.-ir  ti. ns ecu, 

<•• ::'flV   fr:   '  l;ni' -   -i'Pe1«.;,   ^in-.-.¡.. r, ,    ..-.^t "-l-ysc   -nri Mninl-nr' 

Ciane 

'•.%' The    re     ef e  e.*  ^-»(ki- re   sl-wlj but  c on s i ¡H, ri tly.    ..s 

- .---.iikîît       , ne,    .f .,..!.'•'.   ;,.r IV.  in 19ir,   the  prie   inercSe,J   t'- 

'    ^Ä 1>;I* 1"'>   "»«  l'c'.    Th,   19? •  ,ric   U--8   ,.1.51   ,-..r lb.  reflecting " 

,,r,   tur ucrl.-'   ;;•!. •-ly  i'..   I:      ,      .- ,      v  m,gl,   ¡ riCv    -,f chc>ol  t.     ir,   • th. r 

..iv.-.r.-.tir ne;,    -i;-    rvfi, . , ¡, ri !  . „ .ply ,-f the  b-.sic  re c-teri. -IH, 

iluctcted  b.t>-,   11 :   ,1.7    ti   F. .;».52 ,..r lb. 

•'¡.(:i Din,  t-    tie;   .'„crcv,   ir.   th.   iOur ,c,n  p<~pul,-tir n in  the 

Mi'.t.-,   th,. de;ì'n'.    f ve'. =ur ccc  --ne! ce.-.-  pruhicts during th,.  net 

Vc"ld-t  h  ," <',.:î,   -'-«ri.    Tide he,   h u, v, r,  l,,.n sotewlet "ffs  t  by  the 

íHC/FCíC"  conçu-  tí  n by  t; ,.   1. eel ..epul- ti on.    ^ith  th.   incivcc   in 

. ..r c.^-ir,-  ine--      -1.    -le.    t!.,..   ,..rc, ni- v-.<   rise  in  th.- >„• pul-tim, 

tí'.,  ccnsu.p'tí'n     •• c  c  -   -n--'  c- c<      ,->r<"<iuctí> is likely   t«    íncre-se   -t 

l*..  F t,.  -f  c> - 7'   '''vie tie    c- r.inp; ycrrt. 

1 

f 
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ill fY-r C; c   ' ll-r^tj n   ;T \ 1 rr CuS/.ing  in  Y-rriiPk 

¿ •'>" I"  f      ÍY.ri  •!-i-l   i-: •nniu," htuYy  ivp.irt  on   th...   first  Livi.-i'n     ; 

'»•>"•'-,   th.-   Aar1-   i;  ••••  C' !v.i h_i\.;i  th-t  10r,000 ncr...':  is  cidY h].,.   f r 

.•"•'! ti v (,'•   n   ••?  c  <•   -    1     t: .   iir;.t  uivini-r.  ni' tu ,     fa, y tr v    . r-    <>r:  • '   tli 

by 199f'   th..   'ït'Y     .,    .til:  nrr\...rt  '.;   - l-.nt • t i. n  rf 25,OCX"   -icr'.r;  vi:',  a r   - 

:i,i   iiiv   f • 11 .win;    !'•• .i,;.   r. 

T~.bL.   ^.¿0 

1 

Y,> T 

r""""   - 

(1st Division) 

19?r. 2,000 

lY°f' %000 

r,;»Y 13,000 

IYYO 25,000 

I   ._    ... 

' •f-3 Thic i.\,e>'Xh.n-'-ti n  is }crh".;«B r.ut<htv <i  in  tin.   nui,,,   t'i • t    -t 

tl.v.   tir.     thv.   '-tu    •  '.<•:•    ;.•'•,,   t'\   suce» ssfnl  ... xpwrin. nt ^ 1   result;;-   ;*f 

f-'-C'      : I-nt  tí   ...   L.    j  r '.• '   i-',   n  t knt-m.     ih.  «itu.ti'.n  by n--w h.-s 

c"r-.nr'A,»;'  -JT
1
  iL   -.h til*   h.   v<..*'"tYuhil....   f-r  ti'u.  Sfc-.t.    t     corwä-Y r urtY.,..r~ 

t ' inf.-   V<ri,-~-r,c YL.  o-f "h.-Y.y   .   ; l-nt"ti'>n   in  th..   L-nhir-Subis .~.rv r.     f 

,   tV   Fourth iJiv.i ñ  1    wit    r>,'XK) -.cr,..s,   in vi..'.  <f th...  R-il sui t-Y'Y lity 

.'   i''v->ur'l:l.    eli.''tic   c ',*iYiti»Ti  . f  ih     -.r  "..     Th«.   Corone nw..~U¡> 

,;- v. i-yr. nt   tY.r     r   t'   '    .:'•     h".v.   r"".nig^   ;.l.":nt ii-ns   in  S-.r ". "Y   ir; 

r-' ' .rt .'   t.   b.   iiY"..r     ;.. •" to  un^crt-.!-..   euch      plantation. 

'••';'' Th»    Vvil'-   -,-u'nt : -i"  int-..-r-cr^i pinr  in srr.llh^liV.-r ¡l-int "ti n 

CUI.  co:.tinu¿   -n  ti'i , v/.'ül,'  un'r'-nc   thv.   ^  r p..-r icr.-   r-turn <" cci.nut 

s ''-11.Y .l-'infK   'i i.    vt   i'i.jc'i   tv    CMC nut  f';rru,-rs nt-ht sl.-wly hut 

i* »T,.srdv... ly  -'-.H'^';   t':,    . 1;'.;¡ L'-tiv ne.     An  -.stptv.-ty .•    rl",nt..ti  .11  ccui'' 

Y; 1    thv.   f-r.:t.rr. with   th..  nu, ,ly » .f rieht  typ*-- <-f cbn..s   <ii . .".lso 

t.. H mí eil   inflar'"'tí- ri   ff  ' c-»í, vinn bettc-r yi.lrts.     It  woul.!  ".Is •   b... 

'•ibi      f r  th     . ."Y   »•     ;     buy  th    h.   iv   fr.""  t'v    »-Uh  1 '  «.   f r 

Y"ft'Y..r     i-, c. ,';-:; .     1     th     •.'.•:    t     f  et- 1      .';   f- r    tr   Huf   i:>   th. 

i-  tv.n;   ti   'i¡   1 ; h    *,„ 
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-        171        - 1 
*    '               ^   •••••ti.;  t, :   t   ' •!    x-r..-!/.,.  unck-r c-c  nut  in Sarawak  •itTin/i 

1  71  - I97S ir r.;, -,-,,  í ,   tv,,    t. bi,   ->t Ol.    ^unin.7 t:--.t ,27   , f this 

"•"'   ' *'u1'  ,:'    ir:t—-ri'    .   •'  wit. h  ce   •   Ít7.   Apricultun.   D^vrt.,. nt 

1    •     l     i-^-r-^-       t            ¡:ir      .r^:,   by 197'   nn   -.r. •   -7   r-vtT   '<»,;iOO 

,'-cv"ei '**  u1''  b    '-'     '   ' =  c:     -v   c  c  nut  inti r-cr-•].!-.. -:. 

T-blv  '¡.71 

:i-il 

•« "•———-»—— 

v   ¡..   ;   »• t .7 _-cr77-   un.Vr Cr.c-- nut  in Sarawak 

1971 - 1977 

I        -^  ïl^r «- 

• 

I. - « —.-——. i^_,.. „^ 
197?      ,      1973 197'* 1975 

I 
1 

• I 

••          1 
Firnt  Div. 9?,699 51,15'+ 5i4,65i* 58,151» 91,651». 

• •• c  n '   Di v, .::?/, 35 3^,77    !     26,135 27,785 79,6.35 
V'unì  JJiv. 17,, 7v 13,173 1^093 15,003 15,913 
7-urt3  i>iv. c    :-trV 

'»••• .•' • 9,67- 6,097 6,517 9,937 
Firtà 17v.            r \.n 

! 
1 

5, "97 6,517 6,737 7,157 

r* i--»- k          j   '• j,,'i:r, iof.,737 107,297 11'i,797 121,797 

-5,'  « f   t   t-l j   2:)|7V ,7V »7'» 77,727 27,57'* 37 7,329 

:*   f                Vl;-   t   "'*'     rv  '   ív.r-cr,;,..!  u¡:   f •   tv.   . r,.:  ¡f  l<//n w •   vily 

• '   '**•"-  "•"•  -     !     if      !-.   f   i   c-c-nut ".cr.  v.   ,-.f 3,9.15  (rf>r  t-hKr   '.. 

•" '   ~*-L'}-     IÌ!U-   !-'-i-    i-:  •   1  rr,     y,   b, hv . r   t)i..   Ttu-i   ..] -nt.. '.   - cr.-.,  . 

'*  • J  m:i •'  'r,v       •     -"'    II   '••   li''v,-rnr-. nt  tu,, r. fvv, w «M  h w  t¡ 

19' 

Í ;;U't1sir.V   ta.ir  .ff  rL     t     v     lie,    thin ,-,..     Acnunir.r  th •. t  by 1^   til. 

" U   (j''". rvvrV.  •    ul     e   te]    ti,   with   th.   f.rr.,. t. t.7-    c-wbiii-..:  t: tal  ^r,   • 

•'•t'r-cr"   ••   '  i*-  t7       ...-r- w ..1     b.   3C,3«' vcr,.r,.     7c t!i.-   ¡.l-'nt-ti.n 

t'   1771   i.-. 1:   L  like!      t    V.   ¡.¡. r     thnn   7    . f  th,   tr t-l   -r n,   tfv, 

v:wth'       cr      "•   ';'   lv;'   »•l     b-   -roun.i  ¿./-a- -civs.     D^7   vi  t:, 

" r' *'*•  yXl 1:"         '' ''•  r,i •      -"   '«v   (c'nfi, rvtivc  ..stirtJ   âurii.f  tlv 

*:   t1"1   7- 'ri        ;       !      c irá \ riiif.   th-,   f-ct   t'¡   t   c. C"'>   tr\.<_s  <v-i.    t< 

ri '    iv   t;      l   :-'    •••     "»   '!••  l'r1'   tv   t  tv)   TiT.tit.v    f  -á-í..1  b. —.i-, 

•     •"   -   •*•••!     '        .         7>   1   r,   1'. .. 

¡ 

_L_ 



^ ^r 

T \ 

J _  - T 
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• 

• 

-    1?,.:   - 

If  1 •'     '  • ' n   °""-'--  f -' ->   vt-t-fyv   ,-1'int-ti. n   i-r.. .'i ,tv.l. 

1    t:'     I"':;Mr-:il',::      -       s  •   •   :"• ->1  w'Hii«   "Ir,..    K    -v-il-tM,   fr       tid.i 

1   :it"ti'ri   b;   t:-     - ••       •   V.V .    í-í.-íur.inp   th   t   th     ,/ .-uctiv.     cr/ ,*;,   v 

••'''*••    *'lil             J- -TJJ      ':(,r     cnr.   (.stir   tin.*   cTis, rv tiv. l.v),   th, 

t: t  "      r    ',:cti   '      •'        t   i:   ••   i*    "!     1/0,000 Ihr;,   '-s,.'     -n  th.    -   •.. 

' •'•   '        f  lt0r   1;"       ''"'     l'       fc       ]   q'«'ntit,,-  ,f  Iri   •.!  lK--.nr,    vr.il   hi-    ir. 

'     r '"' '   h     *'     -11;':-   -'   '•     "uch    •   ;r\'iucti  n  would   jivtiify   .. nt-'.'lí :ú - 

'     l      f    '      1"'-t'   '-'.'-ti-i;   •    r   r     ,i.       ro'lucti.-n  <f   C< cr"   -,,,*,'   r   -,,, '   c   r ,- 

U',;,-r'     T!s    '"'   *<:1^t^-       r  c!i  c 1-t.vs   -ni'   nth, r   ¡r-.:uctr, c-    Is.    un ".... ;•- 

^•''i-n  in   "   r;.„. cv      7   ,it  rv'wir ntly. 

-''r> •"'    '   :•'»   "     »   :   M.i   in  hnl-.yr.i.-i hv   jv t ,fir''.;«..]   i¡.   th, 

1'i"-  -pc-"1-   :-r-'iicti    i     r  eh   r  1/ t.    irr!   - th-.r ce-  rv huetr.     Kowv, r, 

*••   l'-.l-y.'^-.'.  *v   r ;  ,t h  .,  t    .lt.,   r.r-nt.  ' n,. [Wl   ir  j.rinci.,1..   t 

f '•'" c"''"fll,;:   f r i¡-t.;:i-   ì   •• -. jiuf-.ctur     rf choèrl^.t,.   > r.-.ductr, 

c    ,-^ru.r.   fr-.n-   c  r       h      lFU     t:     finish, h   ever 1* t,.     f - n     • F   th 

:'r'-v-1'   c:   '"ani    '; :»   v     ?     i"   r c   v.ne.   !   :r   'ucti- rs.     Lf  th,   f -ur 

f  ct^ri.s   ihr,,,    .r.      ,        n. J   t     b.    1-c-t. -:   in -;,nt Hnl.yr.i    -n '   th..   - th. r 

• • -   in   vtb.-hi. 

1,1   vL   '     f   L:'-   "    t-"'li--h    ' n-rk. t   -ri.'   ~.lr.'   so.Jdsti crit,-1  n   t:- 

r'',i1uctini   .*r'c '•'•'    •« '   c -nnu.   r  ¡r,f..r>nc.   in   the Us mrJc.t,   ît .«irht 

ïUC  b»   ¡v^ibl,    t.   vtv  -.t     tlK   Oh  ,,  rk   t   .,;1  .;lRf   in   tIu  m<rkit  . f   t,, 

.."r    ,K:K Cr^mni t. .     rm.Veti =n ',:   ch-c l-t, r, ripht  h...  un-\.rt-i;,n  t- 

C   ' ;r" f';'r  th     •'  r' *t:'  '  '   thi."  r.f.vn   inclu-lin* tlvr-,   in Sin-;-vrr   , 

i",;-1'1-^'-'.  ---li.   i-- •',   • i-e     'P..   ch.-c 1-U   tr-.î.   h-.îi ,x:>Kmi r (•/>.; 4urinr 

k'      1 "5!t  lu  "  1-:' y"'1"-   ,Vi "   i!   is CTtinuinf-  t    <lr  s:   net  »,nly  in   t!«. 

•..v-t,n-   c untri   •:  '.«t    Iso in  th.   c, -ur-.lly  .annn-d nrid  d^l.-^ing 

c iwtri^fi.     T-    c        •.•!;:,  tJ.,.   i-:Civ "g,.,!  ^mn' ;•«<!   in th...   af f -rt  t. k 

' ''•'" •''•-•«r"'cturi •.. c , tn,   r-,.  .i-.-..,t, r.v tic mne-, prn..'uCinC  frict ri.:p !r-v, 

b-':- l;Et 'hli^- .   t r vit.ii..ul   th..   w,rld.    The-,   fictori. s nr,  c^.-M,   • f 

V  CLi'"il;.:-   u  t     iñi   t iv . f c  c     b, V-  d-.il.v.    %    prcCuction  'f 

1 

ïU.BI:. .t,,.       c- c     »   -  c       v          . •    c   c--   butt, r ir.v.-lv  s   cr..-,.T   tiv.^y 

*   ¡"  t» c, r:i(jv   r-. 

' 
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».lOu Th •    "..»:     fr-   .   t'-.   •      f   ct-ri.-r     r-    r;  1,'  urvh r     r- . ri.. t .ry 

v'•  '• v  '•    ;'   '  ]   ;     '•>    '   ? r   th. ir ¡;-rt. :cul-r qur.lity.     In  ;rlr 

L--';-'  -«•- ':>1     qu' lity   'f  fl-v ur,   ti^    -:r :>.u!' 'Ctnr-.-i 

•:    ' '' i"'1   i-r.  • f e-e       b - r,   -ix.    Thi.<;  cv.ll.-   f r 

3 ''••'     '• riuf^rtur.. rr,  u.r,.  Ghrrr   ce-      -'•   t:h 

• r    on«...   !;•••;  hir.   r -,n  «ver- t     f, .r UV    in I   .1   th..    r>f 

ri c   •-inf-:»   'Ait   i.   &Ì     :,t "31   c  P  F,   iL   in  h-s. \  .-n Gir r. -   c c     .     Th- r 

• •• •v     Í"   ;  -1' " 'ctur-..FR   -f *ii,:li  qmliiy   fl"v rir 

;   ¡-   v-.-ur  ty, "    c« c- •   ta, -»«<-  but   thii IT v   f< r-vz -. 

.'¡•r .ni;    ..     .) ;   th-.   v.'!i. lv# 

-' .i- v.. 

• li^  ..'   t 

!   f-r.ul       r 

e irrr-.  :i  ..: 

c urr. 

C.   c- 1' t     u;5Ì;:v   - 

••"•t-   -My   :,... crv'.-.i 

,;a01 Once 

«•;••    •!    í     y \v¿   V 

n   • - !..    C" 

ct'ir. r  i     ti--1,   t      •   f;,-  cific   f  rnul-,   h-    ir- 

t',     qi!. Tititii. s  - <*  cre ".  b..".n.o  t'    b.    K .uyhi. 

<"'••   '-«•-   t";,    «x  et  qw-1 ì ty  •" r  b. irr;   lict^t, -1  by   th, 

" *'< "l1   "   "-r.ychjtv: \i r-      r    v,,n   H, tf^r  j,,, n   f   .^rni.'-ribl. »     ">;; Ghrnr 

'-   "  'i   i-       c.rt   i'   fi;:.'    -  re   ;.f ••      t.-  h    u<   -h   by  nil   n-nuf-ctui   r-, 

cr:   '•'i"'''   t¡    ai.    i   )vrl   ,   th,.   .-.nly   'y-ti^n  h,    h-r  i-   f.    btr   fr- .•   -.rr-wh   r... 

:V.   , nly   îr.rini-'   ;- yr.ir.   . ni-  --f  c- c   -.     (?r.n"   ce    -   ir   -  ] ;'   in  th 

":" ;      -    ;  >''•   t i"     >;»•    •     whil..   c   c.      , r  . .h. r  > rii i,r:  -r..    r- 1 

•t        'if.c.-iT.t.      h    .-   ¡'  r   ,   i-   c-:¡,   thv.   yr   .    ,    1   .f ...'itYilii.hirif,  - 

i-V       -.¡'T  c!   t.   ,   it  w-iil     b,   n  c r:.; ;ry   t.    i-     rt  " 

:''    t'   :-'i   r qiîir^ i,.-nt.   - f o c>-   f r  th....  ri' nur rt- r, 

t'   "IT   it  w-'ulr1  b    n,. c sr.   •*•-•   t-•  i.'ivit,   -n 

-.-! ch.  cl   t,'  •• -nuf-ctur. r  t.'   ,.-strbli«-h   •   f -t  ry 

;:'    4 i>t-t...    --r'.'       \:   \<J       i.iv   rïMjly   t.-xp-.ct     'Il    'T."    '   >"   :''i.«ut   %0Oi      "Cr. .' 

t      '    "-11-   r'<-        t    'i---   r r ,...trt,.-ty- .    c  co-   ylmt-ti.-n. 

'•402 Fix..-    T. r.r}.'.,.'    l..-.     .xist.   for  th,- , i.-nuf-ctiirv vf cc.."- 

''""'•";"    rr'    'th.r   il'v uri.ry,     Jr.   üu   '-»-.jiufr.cttiïr   «¡f encr.-.  bntti.r,   how- 

'•   r>   t;'     fl  v «'"i i-': -.i- t fH.n, r"lly  of  v,.ry f-r» 't  in- •' rt.-nc ,     Her- 

t  .    i -t  ccnt..nt     f  ¡;hr h,rr     ¡rlu.   t'",€..•(", ne,.   -:-,. r ot!u.-r things,   ;-riy,ir 

'-. i ;     •: f ncCf-n !   ry   i       rt  \c   ,     r.urh   -i'   th.    ini'. HL( r  c  C"    rr-ii    in   th.: 

•¡'  '••     i ...    ; -    -       liti; ' . !""       nul  c tur- r; » 

ChOCrl- tv,   f-.ct   r     i 

c rt" in    ... re- n t" 

ch  c   I   t     fr    . G' 

i.';, n-'-'ti   n-.lly   ]• 

1 



J. 
<».lû3 . ..y: 1 r- i-'   1   t  rtr     f   e« c   •    h  -u;.i   fr r •<•• 

T   11    l'i;, 

i    C-it: 

h«, lì 

civ.   •   in   thrr      e-r,..n  C'.nt" i •••!';•   »-'ly  thvì.r,- 
'•J?   \  - •   IV..      ibi*. 

ir 

. -ti    • * t 
1 ' rt ' "]• 1 

!
'*"»ì *':, 

r-.-th  i,„r . ir. •' 

ir«I  .-.r- 

Ij.i' 

1.0,0' 

lt.os 

%«^% Th,   b u. .r 

rr  w C   li: 1 1 

TOH fiitur,..   f- r 

•'•   1    ' n'ì   t'l<.V    Í3'i   W r1    nr nv.    SU, ) -TÍ*Í €Ì " 1   fruit. 

''•i*     f n'.~iil'  t.ühin   thi   cotyl.-H-.rr-.     Th.   v. r- 

•-     '   .¡'ti;/   , ur; i    b. -nr w- ul '   ¡:ii(>;. rt   tli   t 

:':  ''   "    t/à   ' v . ••-     v  ,rlr     'nif   t   -tiri;   t.-ntr    M '  rirt  b,    r  trii. s     ut". 

1 iut.lv r  i;i   t"-. .ì'   :   .-•  '•{,¥', 

^•AOS Sr:-.11- -o-l .-   1   ')  ¡-   ì.  xT clvclt,.", wv.iv  nvV    ftr n  b,    ii;    in   ,. ' et 

!:*h   '"    '   "•   "'t;'    '  '•   "'i>:      c"::rs brr.    IT,   -Untingilis'uni   nrrkn.     Th,. 

"    c'3*,t:>-   t~r,U '   r  ir]:- r-    •-; ,!--blv.   fr ti    -r...   l.-t  wit in  tk,   mr--  I   r UT... 

- f¡u-Hly  but   i-    f      T r eh  c-1   t.   ;:-.\    fr-r«  ih,   r th.. r   tw, ,   th     tr«' 

t-.-t.   -f îr-uld.     'Ri-   inf.-r. ncv    fr-r   thin   is   t»; 

' "'     '<  ve b«.,„...n quit«,  srtírfrct ry,  h   :   "   li * ti,.. 

•'r-,.iii;      i.-1  rtrrínp. 

haoí 

• ' '   th   rr vhr 

- lr,5    -r  eri.       Ij.v.-.        ». urrivillv.   f, r  fr   r. Cwt.   r,c,iv,,«. 

•i'i"-    f «   tvr.t ou-lity Oh n-  b-   TS  Í-;    l'r-r-  .r.r 

•   tli - G  v   i r-ht  c- r-. .   i; ¡suit -bl,    f >r  pr-'C   r^'ir.f 

v ur w -r; •"  r-'-    '  t 

''   th     t   -IT-,   -   ri. 

'    c r--   b     r   t •'-   t 

It  "i   ' , " ir1   i"  "t  t.-   tv t-    h..r«.   th-.t î... n.rrs.  «t-rlbury 

("  J   t-     r  ctry  in   .V-.-r.t  u->l -yrsi •   «v r.   ,>rr. p-Tv.-'1   t- 

Tvnt'i r   th.    cv, 

'•••     It  «r-i'l'1   th' 

"*':'   c-^r.-r  butt, v    ¡-T  ci  c IM..-   --r-buctr.. 

;/. nr-etur,   - f Ce-     ¿ve 'ticte 

''»•10? Drir-'    :r"  cl.r.r.,(', «r-c-    '¡,-ns en r-••ctinp 1«-   sen  th..ir ìtÌT.1.1 - 

•. '  r.-v..l   ;    fl-v  '.r-   r  ~-   'ir .  •-.     Ili •  ro'fit-'  b   -n,    -ft»-r bv.inr.   c-   -1   -i,   rr- 

cr  c !~     r-     '-'i'  '     •     '-i   ¡        •'•     »"",   t'.u-,   j    -vii.,-   tli    C- f 1       r  kn   .r 

'': '.'   '.     ¿*h     r -tf,     .       '. t   í-,   r  c       •• • -.       .-  ck-(vl   t...   liqr   r. 

\ 

1 
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f* î <• 1 t . '-.y iï:C r" r-'ti>:i\ it with ~ "•ixt.i'iv f 

1-. c'i  r  l-i-     .nJ   i..       »ùxtur .   < i" liqu-r,   .*.<>   -r   r>< 

y- ¡"i ?..      ï: C. <~ 

1 

<>r       i ;      c     c 

Th,.   P        'i   -r th.      r-r.-.-.rj  i.-  illurtr- t- 'Ì  in  fi-.un   '". l 

Fl •    --i 

FíRUIV  ^.1 

c • •     i ,'' Qi-'C- 1  tv. i roJucií>"<m 

C' C< •  '     i.k:"E 

C'l^.-nin(.- 
I 

i 
Geling 

I !.j' ! SîIQI: 

.IL. 

•'ibbling  Ccr'^ckinp;) 
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C' "'   ryrt'   '    '      "'     ;l,L     -K   r  r  T.';'.uci>i     b..rt  quality eh-e  l"t, r. 

'   lic  -Mui;--r.^t  h v     i    .-.,  .'  v.l  •.   '  vw nrb  r • f ,.r. er.:, n   T 

C      'ii1,  ' h    'n"      --1'   l:1    •  >•   '•''     cf.--c-l   t,   r.rf  !uc,;«l,,th:.urh r<-]   in 

';i'1it:'  ir  n   l   t; •      ' '1:      r  c  r--  '  ;   ch   c   l't.    -mif rtur    ir  kr:  w.- 

•l'.l tí-, r  -C    '       ,<;,v.- !..      , 

.1.'? Th !*     v' r':  '«•'"•    -U'~r,r,     r nulti-:.r- ci GE   ch  c- 1 - fu    *i >h.íír 

•'•0'i,l'¡-     l"   t¡'     ..ci:.t.yr.   r, fin   r,   th,   pr c rn  --f ,-riri lin, ,   r;ixinr, 

r  fi-',i';!"   Tl '   c'f"''iJ-        >       •- rf  r-, '   in   = n,   f;inrl..   -v-.-r-ti  r,     T),ir; 

"r'3  "' *'lL:'   r      •'      '   '   "'"   ' '     °   ~'   '•  '"ill    'ni   su     r Hill,   th     c'i- c 1   t, 

"' r*   t;      r.fi ,...;•     -,     th     c    r!i   u.-:.   !   in   th..   sínrl     pr--c< ns  synt. n. 

-I «LL_fc«_ hJ'Uf: ctiuv  C  c. .    3tittir    n-1 Co.-. j ,-wk-r 

' •'•''•-? B^'r"<- '   •:••   t'H.   1 .f.l   . r^ucti-n  -fee-   b,   :nn,   it   in  vr   '   .'•..  ' 

L     '•       -1 nt   b •••••'li-"»     Multi   lly  frr tii,    ;^f,>ucti,-n . f c -c -.  but. . r 

J     r"c      h-w'• r. "•«:   >     ..l.-t   f-r th..   n-.nuf-;ctur.    -f chrc  lt,n     ,.' 

"•r  c c-..    pre  hiet,;  c til1  !„,.  c«: noi,.Livh  sub^qui ntly. 

*i''° F"r  t!'      'J'-•- f.-rr-Kr  ...1 .r¡t,   -. pnhucti-n   c.-.j,- cit.,     f -.b, ut 

C!C   "   1J'1V  r    "r   ii.ni .,  w rkin,'    n    -n    ipht h'-urn shift   ¡. r 

c  i'-i''-«---'   initial,.     „ iv'urh  c«".nt  ,-rtir!-t    <f nueh  - 

•'•       c    i;   ]   i-.v, r.Uk.nt  -. f ihr at   ,1.52 milli n, 

1-1 :i '••    o-.ji'i      ¡-   iì  ut   '¿56s,0<iO woul     b.   raniir,.!. 

rjc  •"     f  c  c'•"'   iT'.'uct;;,   p.uch   ".n  inv,.r,t»   nt   w< ttl-1 

•'Î   •"'<.*'  tivr.  iri.iic-.tiu,-   -.  pn-'ftt-ibl«.. M~-pesiti  n. 

i!l1 'l v   h I'.hfi«> »it  f. r tier,   thin  3''» pi.'plu u.-ul' b, 

,= >    t:-nr 

*' .    c -ni    1     c 

•-1.   -.t   inhif" t..: 

t       Hi   r with 

th,    CUIT   r 

.   -       ' '        "       T:   tl'I""; 

-V-'it.i-n,   -i 

1 

i.'r 1 

í' Ì 

-'.        •    • (-"'C "  Butter rind Cccoa t owher 
 !   '*t  (yX) ('[)<• r'ition-.l dr\y"o/Tnnian) 

,r" "Jr^î'"',  c'"    <rt' =      3 tmr  ..f ce- ^  liqu-.-r 
1'tr  1-.y -f 8 h-'urs shift 

''r'-n'   *'  c   ::    , ^'-1 '- ! '-"l    h  v     -   f,-t  c-nt,.nt •• f 20 - 22?' 

-•11   '-'ir: cl      -i        •   , Hin..-   -ri !   ; r c< .•. ir,    1 -•.•..••     f lr> 

•i- ,••'•>'      =      (l.lr    X   3)    t'î'ir 

--      'î.;'r   t   r- 
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1 
(..) L".n-'   ine i" 

(1 -cr    i-. 

F • c t  ry • '>xi; 

IV],    ft.    (o 
nq.   ft.,   •  r 
U     'i r-c r< 

;,t 

-.' I :      ! 
'      f   Vv..J- ; "<.,,nt 

'   1    ':     ííut* í'íci.-nt) 

.v, r  .      e   H   .-f  „1?   , . r 
v      !.,-,y --.v r->".    1*3,000 

I   r «    iti   n  ri- » Js   t- 
') 

(0)        (Í) i'.-0 1,K I'", s '   ' .nui v  n t 

(    )      Ci C ').      ;    ci,,   nie,"    -fi'1   ;;   rtillf 
'.. c' \i.,. - 1 unit 

O'1)     C- o-      i>< • • r • . tor -    1  unit 

(t;)     C,'e   -    '• • IM:    V r -    1   unit 

( ')     i i-,   t" c <••     H HI     -    1  unit 

d  )       i IF..    ' 

if)     Cä'C        li(iu   i-    1 ru. t-ry otirrinp 
k. t^< . ..     -     .?   i» JO; 

(¡:) !' "is    '.t-.l   c  e ••   butter  ^rvò?;    -     ]   unit 

(•i) C >•   I   I-   .••tiiTiii    k   ;tlt,n    -    ?  unit:? 

(i> t: f:       '..-i!-, ;..r  Titrer ]•!• ;:;=     -    1 unit 

(,1 ) (-; •"    .   ('  '      bi\ •' .r    -    1   unit 

(k) t" o- -.• :,.!•  -I ut     -    1   unit 

(l i V  c!;.i. r c¡r¡ h. c 

Í-1 i>     c'í-t      •'   Í..O-11  ti  H,     t.rin.-   ri,if,   •"• nípri 
• te,        0C,'r    '   e: i Í ' • ry  C' 'f-t 

tííib     < tK.r  ..evi   •-.   ¡it   Í   riunir,-  "ut  n  tiv. ;- 
-r '  Office   •, qui   ut ut 

T, fi 

1    15,000 

270,000 

900,000 

i fio »oro 

T "',000 

,;i, irprj, (»oo 

T   t  1.   e- 

.-...- -r 

i:iv, -t',. ut 3l,M»0,OÜC) 

"t   ,..>q.,.ri;;t :.   (7;') 7,7,0/X 

Gr-ri'i T- t-\ ..1,51.2,000 
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)     c Tt    r . ••'.. -i j- 

(*)     ~ '•'      •' 1)' '•<'' t n;   -M.. •:   c c      b, ",iis .1 ,'/(.', 'XX 
'"    7'-.Of)    «... r cut.   '',. liv. r .-! -t  fxt  ry 

(^      '  ::i    • '"     'c: i-i    r "tx.ri  1   {-nsurhd @ 10°/ lr:.6,üO() 
c     t   -  f    ri    : Ì-.   ,ns) 

Íiii)       '•  "            '          L         ,i . r   t.-:  ;-w^r 
' '      -,      .   c rt 

(iyJ      '-,-- '  -• 1.1CX-' ;-ll.   ;,.r »i-ur '? ';1,^0 3, loo 
i .r   1, •(,.     • n. 

Cv>     iv^   f- r  '-nr  ltx:./hr.  st   ",   -.t ?•    -.ti. ,R. 10'", 000 
" '"   ':  n;:    , r   '  •   '•    ,,?¿/t-n 

(vi)     0.   • i- ;:     ;• n c'.ii.   ry >'» '•:'  r.r*chi.n. ry c  nt 3?,;.re» 

• 
(vii)     üí   •    ;   t   l,.},ric-nt^ , te. .10,00o 

(viii)     i-i-Cir.:    ni    ti   ,,..r.,   _.  rt. : , f   t,l   -h^n.   • t c. 2G,T;o 

Tr t-il '*!» 9C)6,V>0 

\ )     l;yurc:,t 

No. 

(i)     Ck-iv, r -1  .', .T ("v.r                                             i 

W-lf lc/nvtiS'jn 
.'••••'•/:.:.. u. 

•;2,ooo 

(íí)     f el   v. ;  ;.r.j,     , r  (,.nriril>r)                      i 1,500 ]•' ,0.i.' 

• 

(ííi)     t,c,:  w..ti; :   ü"1 r, Offic.m                        2 1,000 ,.'•'•,0«' 

(iv^      ;t- '   :"«•  .ii.r-i,   el   rkn,  ty¡=ir.tn             7 •iv. 2^ 21,000 

M     R c    'íí- riirt                                                      % 200 •V*" 

(vìi    0,   le-      , •' «   -,/• te1-,"./ n                                2 100 2,'.í/ 

(vil)     .Viv  rr.                                                              2 200 4, "oc 

(viii)     3!,ill    ••  •. -Hu.-rr                                             3 300 io, Be'" 

(ix)      ', -i-akill   '  y- rk,_rr                                  5 •Ö jA.-r d-iy 0,ro¡ 

(x)     Uvn". ill..:'  ..  rl^rr;                                         12 %h p,;r -hy iV«>o 

T"tnl               3¿i ¿130,::. 0 

'• ' '   IS1     » ..,-2   ytv.i-it  Cr.f-.t 19,620 

i 
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Cth,. r C-'-.-tf¡ 

(i)      ''rone  • i't   f'r       Í cf-ry by c I-T-ny 
v . K"1 .r   Le  ,«-.t     r vi-k---!   f-r) 

(ii)     0  1,        r • .• !'"   .    i; clu ;ìn.c: e unirai 'n 
r      '..       ...;••   t' u 

(iii)     I.  c:   1   t :;   r    •.••>>   incur TIC    »i 1"   r-f 
cr    -! «   1   ,v;v . î; t"-îc.-iit- 

(iv)     J.A    i-, ci "ti; ri    *f büil'Jirtt'P "'R ' f'-chin^ry i:  IO" 

T.:t"ì 

l'V'.CO 

IV, 500 

1 

V< 1, '..OC 

T  t   1.  tvovrr. ni:  e :,t            =                ,2f2
r»8f?60 

• 

'' rkiny  e-    it  I   (> • • .i.tlir,   •; i.riti'.n-1  e fit)       =       ¿5^,690 

lnt,.r. r;t    ¡1 \» r' i:-..-   cry ít-'l :   IOC'                            =       'i3f.,¿t?0 
(curr./'ìii   >::• 1 . ;.   •<::    1.   V n<    r t  ) 

T"t .1    uv* 'i   e -t                                   =         it?,31r>fi*y> 

Return  fr.   .    •'•.]«.; 

T'f'l   ,r   it^ti   r>     1   e  o- . liquor y..r -innun    =    900 ti nr 

ir.ru-..ir: .    .      •</  v         .rie     -f    1.30  [•••r lb.   •" •*   (ver-   liquor 

(curr.nt     rie    .     1"        .   l>,.   ce   -   butt-.r  -rr!   c-e-.   ;> v:d..r 

r ;;,•>. ctiv. Iy   '.v-.-r  ••• r     ?.,?.) -in-'    .1.10), 

• 
. v..ry „•   ,.ri.e     ~f e  e       liqu-r                 -         IM?, 912 p^r t n 

T fi   r. tr-r,   fr       f .1   -,                             =         ¿(900 x 2,912) 

;,2/>2o,8oo 

«nutrì  i-r  -   .    r- fit   !    f. r..   t-x               =         ¿305,570 

n.-rcnt   • ..   iv.turi'    ìI   e    it.-1  inv.rf-ii.nt    =             305,750 
1,512,000 

¿2? 

1 
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2-\ c I/U. Pl-int 

*1:"1             iHj'    t     '' '••).:. r s«;:,   v ri. ti', r    f ch. c  1   t.   rr   4uctr.  tli.-t  c '.ill 

-     '    'lir    [i   "lt   "   vl '•      ''"  'ricu.lt-   t     .-iv.   -    kt--il.;'l   -n-lyni;-   • f  th, 

r'    c   *> "r-     . t-"i't.     '. v. r,   t;..    f 11-v;im: w. ul.¡  indict    in (',n,ri,   tu. 

' i-i*.' , "it-     :'  .';!•.'. !   ut.     ...  ; r-  lucti' n cecity . f .. \v.-.-x  <jno  trip. ,.. r 

;    '  w- A-t--±iä -    n   -•; . ;   • t-ii   ur   -l'ìLft   ;.,...r d-y,   (30O  "¡>..-r.ti   rr 1   d- «<r:  ;   r 

"•   ,1:   )   in  "r.'"1*!   dr '•     ri.     ;->  ^ s    f Ih    v ri.,un ch'C'*l-t>.   it's w Ul ., 

v-r»    '•   • r* '   . r' -"».!,/    r.   th..   c iir.uo. rs'   ¡.ixf< rone. . 

,!   'l Xt L';      "l;;-'  l--'  ti'   t  ]   "cr;    f 1-nd  -•n-uld b.   r,.quiiv-l   i- 

"'•    •"'   "''t-   tÎK   r  c!; rd   '"-uj L-'iiii/H,  which t . ,th.r w. ul 1 -count   f r - 

c  v  r"      "r r   ''•   n'<- l.'-',«H! aq.   ft.     Th,..   ,-quir-in....nt  r..quir\..i  w, ul,'  c ..1, ri-. 

•".     F li -wii..-:- 

(i) 'J  i'ti,. •     >A 1   ci,   ninr   rt ..chirk. 

(ii; vj- c      '•, ..r,   r   .-ntur 

(iii) ,;  <•"•    %   '"     dur.\:.irif-:  -n'  winn-'Winp r.<-\cl'.im- 

^i¥^ c c  "•  liqu   f   r. fin ine -ill   - i:i,n  uil.1 

(v)       r".,  .."      u,,!   ;: 

^vi^     u  '•      ii'-»  T-   . l--nct-ry ftirrinc   kt Ml, s 

(vii;      .*   m-     L  h- riz  rit'•],   c -r. -    vr-, ::.:. 

(viii)     C  ..:       ,;• •'      br..  -ki r 

(ïx)       d  -C ir!,;i.   nill 

(x) -     '• I   t. .  r;tirrin.r kcttl. .1 

(xi) .-,u   -r -did. 

(xii) «;i... c 1   t.    «i:i:o.r 

(xiii) ¡i'ydrof;t-tic   'j rdl  iv finer 

ixiv) Ti.,t Tj-  c nchi s 

(xv) :!.-rir.- nt- 1  -ut.'.'tic tu-; ,..rin?; n-: chine 

(xvi) Clic l't.     tutrm-tic loul-'ing j-l-mt 

.". (xvii) '!r      i,-.-   ¡n  chineo 

1 
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:1  c. ri cil;,- - r->U<\  t/«> r in 2()6 H.iJ. 

!
'-J'" - 2,tXX) ,.:"ll'-n.'-  h».-r V-ur 

-t    . - 1,100 Ita/hr  -t O -.tn..s_h',r 

•   t   :.   i     i"    •'   -ill.  27 ;.i.rG  nr> v."-ul-l  b.    ..mj-l/.y.,:1  <1 irretì 

t •-!" '      f's     ri r.t,  wbil ;t .--ri' ih...r 1?  f». rs- n;   w. ul 

i "'i-''' -t  1 ''" vv.     ih-    Mr et laLvur indues: 

1 ¡'¡ncincvr 

h Skill  <> wrki.-rc 

7 U.-ni-skill .1 -,K rk«.rs 

11, Unskill. <l wcrkv..rr, 

î'n Uriels 

I.1/;' i*i-  r   • n   (,.. r-L'-lfi r quir-.."l  includi   cc--<  bv."nr>,   r.uf   r 

'•n !  , ài'    ,   -r\r.     Both  the 1-tt.. r iti-ws could b... 

5  :   • vt.. '   fr    •    u.r-t  h-1'.yrí-:. 

¿;:   it; I I ^quir-.nu;t 

i'ii«..   t   ;   1   c     i   • 1   c :'.t   ! f  ;T- j. ct  r> quirt <'  ir;  in   th.. 

r...  '--i:   -f   /«l  ; illinn.     In   "'d'iti   ii,   -   "/"•rkini'; 

e     :i'.l   V  •';,••'  .<n  3 mnnthr.  -j..r ti^n"! ccr.t)   >**f - Vut 

'•'O,O(J0 v, ,uld  'l:;r  b    riu.',..'.     It  is  >. stìm-t.,;d   th-.t 

'    i"   t"T"     n   c  "dt-il   inv. r.t*u.nt  -<f »S.ut 20"?/  could 

'.    rvliseA. 
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CHAI'uIi   V 

S1JGAH 

"?*! Stipar   ir.  the   COHNOìì naine   for  sueront;   Cor  naie charo sc;),   a 

carbohydrate   classified  ,a  a  Jinnccharide,   with  the  chemical 

formula ¿ipK^pi'n      It  occurs i a many planto and is an important 

food,  valued  for its seeet  taste   ana  the  texture and consistency  it 

imparts to other  foods.     The  two  principal sources of granulated 

suiyir  are   the  varieties  of: 

(i)     Sugar cant.-,   a  giant   f;rass  of  the  genus 

óaccharur.; and various hybrids,  and 

(ii)    Super beet   (.Beta Vulgaris). 

There  are other cerarnereial  sources of sueur although  in much smaller 

quaatitier».    Two of the  better known are SUAIT maple   (Acer Sacchnrmi) 

and  sorghum  (aorghu \ Vulgare),     haple  su;ear is of too high value as 

a confection to he  refined  to granulated sugar.    Sorghum sugar is 

producid mainly  for  the   manufacture  of tabi-  syrups,   and attempts to 

produce raw sugar  from this source have met v/ith  little success. 

The aingar cane plant 

5«'' eiugar cane   is  a tall   p, rennial   ^rans,   the  stalks or canes of 

which  grow normally to  some  10 feet  in height.    The  canes measure  from 

1  inch to 3 inches in diameter,  accordine to variety,   and they have 

prominent  joints,     fhc   plant  nomolly comes into  flower  from   September 

to  Jecembor in the northern hemisphere,  and from aarch to June  in the 

Southern heard.sphere«.    Canes which contain the sucrose are  at   their 

richest when  the  floe-er.s are beginning to  fade,  and are normally 

harvested at  thin time.     At harvesting,  the cones are  cut  to  the ground, 

and  the upper  joints are  cut off and used as cuttings for planting, 

ïhe  root stock which  is  undiaturbed,   remains and sends up nuw stens in 

succee-clinr  s. -asona. 

1 
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5,5 Th-   first croT'»  known  as   «plant croi.«,  is normally reaped at 

the   age of  from 12  to 1.,  nonths;   rad subsequent   »ratoori crops«   are 

r- sped at about  !,.> aonths.     »liferent varieties of sugar cane harvest 

?>t  different   periods.     Hence,   by planting these  different   -ige-group 

varieties,   n continuous  sup ly of cane,  throughout  the year,   nay be 

obtained. 

\ 

1 

'J'k ln  m ;nr cn:-»-'»   ti• carbohydnt.--  is stored in  the  form of 

i-lucosc  and .-mero*,-.    Ar, the enne-  ripeno,   the  glucose contained in 

the  growing portions of  th.  can.   gets converted  into sucrose and ther< 

ifi   also  u correspondió,-   incesse   in  the   total   solids  in  the   juice. 

Vhe   perctntngt of sucrose  to  tV   total   .solids  ia known as   »purity», 

and  this should  be  above  <*?'  before  the  caru.-s  are  cut.     The  glucke 

present  interferes eith  th.   m.ttin-: of th    j„.-,ry and prevents the 

sucrofio  from crystalline • 

5.3 An analysis of the  mgar cane  indicates the-  following 

constituents and  their proportions:~ 

Table 5.1 

Analysis of Stilar Cane 

Cane'?? JuíCe"' 

water 74,30 80.90 

Sucrose 12.50 18.00 

Glucose- 1.50 0.50 

Free; Acid O.08 

Combined acids 0.12 

Salts 0.50 

Colouring matters, fats rml  waxes 0.20 

Gums: pectins 0.20 

Albuminoids 0.^0 

dirt, fibres, . te. 
1—.—_ ____. 

10.00 
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l'}'(' 3UCJr  c'iM:   *•'<W '«-aa  of  ti;,  world  are  eon fin .d within 

th.   tropical   and ^.i-tropical  zon,r„   »,et «:,n 33°M   und 33°S Lat. 

In  tlu:   avrit rr.  hcmisph ,r. ,   the  '„.in  .,u;-; xr  cane  growing  or-as  ar- . 

Southeastern  'J.-.,  Mo::ico,  u:ntral  Africa,   -cat  Indios,  i,ru,   Bra.il, 

Bulgari, and  north  eree,tina.     In  th.  „astern hemisphere,  Africa 

í'-xett   in  th..-  oxtr,m,   northern and  southern portions),   India,   TOuth,rr 

China,  South.m Kor. a,  üouth.rn Japan  anal Indori,sin are  th.  important 

sufjw cane  (Troi'in,- aia. aa. 

1 

5,7 ,Jntil   th-   IV'.'ü,   thi    ..rinci^al   nourc,   of raw  ougar war.  th, 

oo-c-»U.fJ nobl..  can,,,  .„echarte officinarum.     In  time,   this vari, ty 

of  th,,  can,:   beam  to  «uccu. h  to  «Haeaf»,,n such  as  Mosaic,   caused  by 

vi.'U3  and   i„a,cta  lika  ca,  bo-or.     In  att.ai.ptc  to  produce   a can,, 

r,-MRt.nt  to   th,.a,   f.ctors,   th,   ;«re   fa„,OUS  experimental  stations  in 

the  can,   ,-r0.,ina   countries  of the   „orici  succedaci  in  developinp  .any 

varieties of hybrid canea  capable  of  aithota„,:inK  the  onslaught  of  th, 

borer and »saie,    aont  of  th, cane  yyowr  in th,  world today are of 

these  hybrids.     Th.8c  new  addling varieties  oro  designated by  initial 

•-•»i nuaeocais,   th,   b,at knoWn being BOJ   (Broofstation Ost Java). 

OtK.rs  include  IP;,  Cl,   C0975,  etc.     The  characteristi.es of those me-, 

varieties are  many and widely varied;   their usos depend upon th,   natur, 

of  the  land,   the  climate   and other  factors. 

aia£Í£"l£H£aLaa¿^thj^j^.quir,,.ments for sug'ir cane cultivation 

5.« Although the  ideal  noil  for mirar cane cultivation Is 

fertile  loa* or clay,  sugar cane can  flourish on almost any soil 

provided  that  th.   fortili«,.r choice  ie carefully made.     The  three 

important elements „e,ded   for nxowt!, md ripi;riitl,  of thu augfu. CWi 

.'ire nitroR..n,   phosphorus and potassiuu.     application of nitrogen 

induces  veeetative  vowthf   ,nd ptosjj^.  is rtpopU.d to have influuiei 

on   th.   yi.ld  arc'   nuality.     I hcrphnrur.    e er .lly   rronot, a  root 

;VV/,°':-"t   ',n'*   1;'¡  l,,;d     "rU.-d.... r   t».    root   zon,.     1otansiu     iss,;, 
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t0  "f;r0VC  tiU'   ',,rdify  i» —    - ••'I««»  t.h,.  mcch^nie-a  tissues, 

which  nny  indir.ctly  :,,  nuponeiH.    for  «creased resistance  to 

ccrt-ùn   jH-stc  and  disease.     Thus,   .-,  bilancici   application  of ,1,   Í 

lnii K   is hi(*ily ^rnrabh,  for au.nr care   cultivation. 

5.9 Th.-   l.mdhr s»(;ar can., cultivation  is  reouiivd to  be  aell 

d"i.,,-d,   porticul :rly at  el  c. H  eith   inadéquat,-  rainfall  n,.d «or. 

dry  :.iriodS.     Jt  is also n..c esary  to have  pr0p< r irrigation as 

aurt*r  cune   in  be.nica liy  a r-dn-fcd  crop.     ltt  the   san,   time   it   is 

..•rv eaaenUal   that   the crop is not over-irrißatod which may Laaci tc 

'.•.»'iter-lo,":p:e(] condì teitmo. 

';.10 Suear can,,   is one crop where climatic  conditions take 

precedence ov,r  the  quality of soil   in  ita Kr„wth.    /, hot  and humid 

climate  „ith plenty  of ho«, molature-   im!  sunshine  í.s required.     nie 

b.-st  t'e-p„r,turc  rirme   for SUCC0:3sfu]   Growinf, of sugar ^   ,g   from 

65°F to  >}5°F and  the  comrpondinb. rainfall   r,nge  ahoulJ be  from 6o" 

to 90«  per  ,nnum.     i.^ther..ori f   th(   ciistribution of thc  p.iln ahould 

b..-  auch  that 75- of it  fall  dur«, the  -rowing ^mm „hon  it  il3 m0Bt 

needed.     Th,ri   is,  however.   ,  n,.d of sufficient   dry spell of about 

'   nmthS  f0r the  Ti^ni^ —  to  sweeten.    Nevertheless,   in certain 

place»,  , .,,.  thc • e6ros l rovine e  in the lhilippinos,  sugar enne  is 

grown  in  lvgl  areas  ins , t,   of thc  leek of  prolonged dry seaacm. 

producte of the SUf ¿ir e a i 

5.11 The principal  product of the  auCar cane  is raw sugar. 

The extracts of thc- m g ir   Jnno juicc  ia mostly fJonc  fey ^.^ 

«"'•ere  the cane  is press,   .;e:wec„ heavy rollers  to express out  the 

juice.     From this  juice,   jag ;e-y or crude  SUf,ir is  produCtfQ.     The 

J^Bury   is   then,   in  tun    co» * ,.n,d  into  thc  VnriouE  fop|B6 Qf ^^ 

1 
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r;;.lr: Jörn.    for",r. of ;;uF-ar which   are,   of  economic   importane,    include 

brown sugar,  white  su-ar   aid  khnndoari su^ar.     Brown suaar  is 

produci ti by  rabbin;-; ati-ar  r-yrup (obtained by boilinp and ovaporatia/ 

sugar  cane   juica.)   with  wooden  mallets.     The   resultine material   is   a 

lif'ht  to  dark  bro'.m powdery material,       hite   nue.ar or r.-fi nod SUR.TT 

is the  min  foro of suaar raerketed  today»     It  ic  b«.in.'  made   in 

factori-r,  din. ctly   from care  usiiir.  tin.   vacuu"    nan   process  and   in 

fefin. rietj by r. fining  purchased  jafta.ry,     Khandr.ari   sugar  ir. an  in.i\..rieet- 

su "ir  which   is unsophisticated  an  n  aaeetenirtp  agi nt.     it   containa    > 

larat   -mount   af  impurities  which  arc  nor.nally washed out   in   a  re-ular 

aupar mill.     It  in  produced mainly  ia nalona "-hare  the  arc. ; under ca.n 

is r.oatt.rrd  and  net   ariouph   cara    in   available   for  crudiinp . 

1 

5.15 «  üi¡.-ip-lií'ii:d l'Io-.--  diagram of a raw aupar f-ictory  showing t' 

various tnd   productr; ie shown  in Fi aire- p.l.     It, could bt   aeon fro-! 

the   figure   that   in  t'a    procesas of  sa,; ir  a, ;nuf "ictura.-   fron  ouf;ar cane,   a 

number of by-products ara   yi. ld,.d.    Those   inclad. :- 

(i) Bagnano 

(ii) Filter Caute 

(iii) Molasse s 

(iv) ¿Jome  surplus feneration of i lectricity. 

ana' 
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"?»1* ; rofit" ble   utilisation of  the   v-nour.  by-productr;  cm 

greatly onhnnc-   th-    stability of   ,  mux, -r factory.     Dependinr: on the 

.sucrost: content,   fi--.iv   perceat.ea; in cru.:,   mill  extraction  rate, 

overall r- GOV., ry  etc,   lh,,<  vai a,,   raao  of by-producto to  suf. <r  is 

around a:' - c>f, when  nold dir. ctly.     If  thus.-   by-products could  b. 

transformed into   ioi.it;   other ua ful  products,   it  is  eütiraited  th it 

thin   ratio could be   incr... ased to ,.'(#'   to ,?5/..     GOBI   uot-n of thc 

\/arioup by-productr.  arc   indicated in   fí air.   ').¿, 

1 

•tili-., 
sor 

• nir.-.l 

1 
feto 

Bnp-tSíX: 

Cane tops 
and lc-avi. ¡? 

\ 

Tiltor 
raid 

ai,. • ir 

caae 

oUpor 

Furnace 
ash 

Holasses 

i rat   in froo 
can    juice 

r- Utilisation 
aS     filtri 

Fibroua 
' products 

L !. i sc e 11 .n'j ou H 

electricity 

• Charcoal bri .¡uete 

Mutilant   and 
produca; r   ; ; s 

I ulp  "-.rai   pat .r 

F.a por  board 

Fibn.  bo.ir-1 

.i article   board 

furfural 

Al ph..:   Ci. 1 lllloa. 

Plastics 

loultry  lit4"   •    a. 
irruí eh 

Àniu-.l   r - il 

Bacas:...    cone   t 

Soil  aia -Mi-     't 

Fxportation 

F,;rtilí3cr 

i* ni m: il   Lwi 

Rua 

Fthyl   ilcohol 

Rectified  -spirit. 

i1 o a er alcohol 

Alcohol.  Jori vet", v 

Viti.    .-"I'   MI'' 
.r, t . :  o- 

A c o to n c> - bu •" • ' n a 'I 

<-itrie acid 

Lactic acid 

Glycerine 

Yeast 

Aconític acid 

HißCcllandaus  J. Monosodium 
glutariate 

Dcxtran 

_Üiroct 
utilization 

Distilling 
industry 

Others 
-f«rmentation 
industries 

"ifrure t}.'1    By-products of the cue 3«gar industry and 
tt, ir - ••£•-. 
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Bagasse 

5,15 Bap.srx.  i.;  tbe   íibroua n .ndu..  ob cane   afUr   ttu   juic    bea 

bll'n  '-^r-tctod  and contain.-,   besad, n   '.       .      ..     ^    ..   ,   ..f   0l.ilulnr„ , 

wax,   li/nir.,   e-te.     ,• ayuice   production   .     , •        ti-..     . -   5<> ' oí care 

dtp.-ndiri,- u,-o.i   it-,   fibre   content  nnd   the-  stete  of maturity  thereof. 

Sono  of   the  mein  user;  of  beey-aaa    ar>.    en   follow:-  - 

( ì )     Pu. ] 

".'.:, ..Uh  its rçwv.t  calorific v-luo  of é»5b0 K.   cil.   per 

biganse   forma  e  ready   fuel    fur  nUae  ./.n.r-tion   in  rn^ar  mnnitf actur,.-. 

Pane  nurir  factory  boiUrs  'ire   s,,eci dly  «ìeaaign,aì   for  burning bagee/v . 

bith 1,»% _ iy    fibrf. OM  c,lfl, f   thi;  flctorY c.,n  bi..  Sfclf.0llfflcitpt  in 

fuel, 

(ii)     bape-r  and  Bo arci 

If. ça   an   dU-rn.-it.ivo cheap  fUu]   is  available,   and on account 

of  its  hi* celluioso   confa-nt»   bagasse  c,n   h,,  diverted  to   the manufacture 

ff   ! eper   and   bo.'irdr,. 

i-'I-.-r of  diff,,ri.¡¡f.   ßnskf  c Ji   be  -riarmi' tetuda   from  bagasse  are.' 

í«par ail! a  in  ,,r-ny  countries  h•   b,cn   established  working with tr.yeeae 

as  raw ami .-rial. 

•••".11   boiirrh.  and   inatti atur, boardc  cean  bt  made   fro-n bagafir.e 

which is  first  cooked nnb   «ubc.quo itly  passed  through a board mchi-a . 

¡r-onin,: of dry,   clean,   ohreeu«, b  bagasse  un.br hi^h  pressure  and a 

high temperature yields  good  particle,  bo.-ird«. 

Filter C'ike 

>.16    This is a waste matériel obtained in the cl irification of 

enne juice. The euantity produced is iround lb, dry cake nt.r 100 

«•trie tons of cane. 11K. main uses of thin filter cake is in fertili,, r 

ini wax. 

1 
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1;rC=luSl   of  ito phreodiot.^   -'nil  nitro, ..n content,   filter cado 

a rv, ;:   oe  i  p-ood   f, rtili:a-r.     It   ir,    .  colori   -roetice   to  duap  th. 

filter  ce.la.   it:   fí.Ido,   alio..-   it  to   decompose  and use   tin.-  r  nultunk 

i it'.-ri il   - r,  f rti.'i iz^.r. 

dry  filt   r cake oortoitir  ta.- ;rly  '5"  - '*> wax which CM« i>, 

n.-cov..,r. d   :»y  .solvent  extraction  process.     This  wax   findr,  us»,   in  th 

•Ti-irmf -ctur.'  of  cr.rhon  poeers,   .ano e   polinheo,   ote. 

Molasse,':, 

1 

co.l? A cane  aupar factory prodnc n  from 3.5o' - k<? mol IGS.„S of e-n 

which   is  o  cyrup,   viscous  linuid   rich   in  suf-arn   and  mineral  oiott,.ia 

it." r„nin ueaa;   era   in  thr cattle  f,..ad mixing,  distillation of alcoho. 

end  in   th     manufacture of  food  .and   fodder yoaat. 

nolaacs   producal  by  d«„f,.c   tior,   methods  of  clarification   io 

widely u.a.ei  -,n  cattle  f,.d with  -pod rcuults.     do]ensue  from  th- 

fiulphitntion   process  is, however,   not   suitable  for  this  purpose.     Io 

Indio?,   molasses  io mosti-/ consumed  by distilleries producing industri;! 

-• Icono 1   by  farmer, tntion find  subsequent  distillation  in continuous 

working .afilla.     Fermentation of molaeses by  "Torula" yeast yiolde; 

protoin-rich  food which con be   used as human  food or  for  fcodin.-. cnttd, 

5.18 The  industri.il us. s of by-products of cario   sugar manufacture 

diocnased above;,  are  not to bo construed as only of theoretical 

int.. rest,     ilany cano cußQr ppoducinr countries  in the   world arc air,; ul.y 

.-xploitin r  these   i toma correi rcially. 

!?.19 Besides the  various valuable  products mentioned above,  some 

chemicals cm  also be  manufactured  from the;  different  by-productn of 

the  surar industry.     For exaaplc,   furfural yorst used  in oil   n.-fininp 

and  nylon  rrvmuf actur     ce,,  h.    ,xt.racteti   from  bapaaa,;    ma   x.tie   ocid 



J- 
\ 

"•*:d   tat    i^l   u ••. ••   ir.  c\-  :.ir   1,   ¡)h   rrr ea ut.icil   and oth, r   iruiuatri. ; 

cm  !'k   «.xtract« 2   fro-, iiolasr«.^.     In  -riditioa,  both ña¡- ms-    and  filter 

cik-    ".ri:   two   sonreí r. of   -.ativ-'O.d  carbon ur».;d  in  du-colourin-   oita, 

oh, taie tin,   ,.tc,     Howi.v- r,   for   a   rua«   plant,   it   rd,-ht  b.    d. sir-ibi-    in 

the    ínitl  ;]    staa, ¿,   tfl   COilfiil.     tit,    Ufa.   Of   b'li'/.ESt    to   fui.l,    f í 11.  r   Cc;k 

to  v.nun-,   and   io! •*•••;  a   tc,    •   soarc*-  of  iniOiatri'al    ilcohol. 

1 

¿iÍL_t£_.*JI2iÍH£.L^0,"L 3nc' f;'r'J"*i'- t 

5.20 mrin     tìi.   port-vy  yaars,   thur«.- Ino  been  a  conni lU.-r-tbl«   ria. 

in   th«:  output  of  'oth can.   ana   haut  nugar r.tìnmlat. d   by  praat«. r 

conr.u-.ption.    Although  aa.iy  ¡K.-W  producers of cant.  hav,   appaar. d on  tu«. 

world   ncn,.,  lxa.2   !i-.       «•   lu-aiy  iner;-aaal ita nhar«   of tha world out.-«ut 

of  auaar,   and   in   •> t   y« ara-  han  aluaya txc, .aà d  926 of  th,   tota-i. 

ih..:  world  production of  atifar h «ti indie it cd a rir.ing  t. rid«, ncy durina 

th«.'   n. cant ft-iro.    dtrtiatica  for centrifugal  and non-catitrifuj.nl  nug-ir 

for th.   period ISMá'i  _ 196,*   arc   shown  in Tabi., y 5.2 and .5.3 resia.-cti v :ly. 

In  th..-  r,efa;ion I966/69,   th.    tot ü   aorld  production of rientrifuyytl   r.uj.ar 

reached  a hci.ht of -ihout 68.1   iiillion tons. 

Tab!,.   5.2 

Ocntri fu .;al   *.utvar  (Haw Valu«.,)  - World  Traduction 
  (1CXJ0 rvtric tone) 

1966/65 1963/66 196^6/6? 1*7/66 I968/-9 

l'Atrope- IMW 12,846 19,799 19,57««- l-'s551 

II.. >. 3, H, 10,223 9,196 2,, 966 10,933 9,709 

N+O.   America 16,682 1VA7 16,965 15,680 15,867 

2.  »«erica 7,195 8,615 7,9?'+ 7,829 ?,9üa 

Asia 9,025 9,3^0 7$715 6,262 9,760 

China 2,110* 2,250* 2,420* 2,500» 2,700* 

Africa 3,tel 3,3« ¿•,20*4 t+,666 ¿4,620 

Oceania 6,293 2,3f» 2,688 2,668 3,169 

i    Total 6s,?6« 
L.       . 

62,6*22 < • ,621 26,916 t        , 

*     :       .-.Sti-llt.   8 

oourcij_ 2.-.0 Traduction Y. - r Book Vol. 
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Tab!. 

Hon-C, • itrifupnl  . 
Cite» 

^uraar - „oriel Productior 
cutrie tone) 

1 

196 V6 5 1965/66 1.966/6? 1967/68 19W6. 

M+C,  Aratrici '>m Mto '09 305 ^»v 

3.  nnicricn ;<>>. 1,0>; 1,029 1,05.:> 1,0? 0 

¿iHÌa 0,55*4 ,','+06 3,6,'Í9 »,866 9,M7. 

China  (riniti) yyy (,5y 
63V ?af>* ??(V* 

Total 
 _l 

11,566 H.f'IO         J     1.5,X52 11,1^9 
   

ii,6';:: 

*   -   antinat,.;:, 

SçmrctK   ¡-«o Production ï,ar 3ood  Vo}. ?3. 

5.21 Most of the h,,.t suR-.r  is produce in ¿uropc,   th,   laadir», 

«««trior of production boin,: U.JJ.ii.K.,  Gcm-uiy,  Fr,nc,,  Poland, 

0z,cho8lovnki:it   Italy  and  the   Unit,d  Kinfdom.     Thara   is  a]eo ... 

Con«id,.r-ibl,   industry  in  the Unit, d ¡it,.to, ivhich  is  now  scorai to  th, 

•!. >.«.a.   in th,-  wor],;.     B. 11 3Uf;ar is usually  r,fined  ,nd conem.d 

in  th,   country  ,/hor .•  it   is r.ro-m  aad  sua,ar can,   Í,  produce!  i-r.My 

for export   in  the   rau atat,, 

•>.«:.; Th,  world track,   in su« ,r has   b,,n rathar dormant  in th,  past 

.Y^rs.    Only about  30    of  t»a   total  »orld production  cntor,d th, 

intentional  M;.rk.,t,  of  „hich,   .-.bout half 1S  exported  at  special 

referential prie,    Of  th..  r. * .ininCf   a gooj proportion is  traded 

und.,r .apa. am,, „t of *>„,,.   fora or  other   (sp.ci,,!  trading pncts),    ^ 

two k..en  importi»,-  countries are Canad^  and Japan,   which to.oth.r tnk. 

just under  a h-.lf of tin.   »fr,;, »   su-xr. 

5.23 The wrld prie,  of augur L, lnflucnccd by this froo ^.^ 

which is only atout r - te of the  total  aorld  production,  wlth , 

dir,ct  connue«,   th t   ••  r,l,tlV,ly snail  fluctuation  in th,   world 

production   (s-,v   T)  can  h-iV.    ,a     bnor,ally larp     .aflu.ac,   C,y'-) on 

1 
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the   fr i.-  • xport  aeaar "¥ .ilebl..,   -ad therefor«:   its price,    There  is, 

th.. r for. ,    i 1 .r  ...   fluctu ition  in  su .ir  prices  in  th..   world mark... t   and 

this  fluctuation   is . .lw.-ys over  a wide   ranpe»     i rice mo v.; niants of 

eoaoieler-tbl     irr-a-.itud.    -it   tires,   h.'iVe   la.  .n  esperii need  in  the   peat,   -uri 

such  oscil >etiona  had  been   r nitt d  by  o«tfar<a,k  of w.r,   crop  fdlures 

•¡nei  imb '.r-nc-r  in  d^ma ;ri   ae* .supply  intuition.     Thv   Kor> *m   <ar  infl   tica» 

hea:,,   for  exampl« ,   cms..ri  th     erica   of ou;-ir to  sky-rocket  to unpric. i!  ;it 

h.. iphts. 

5.-"^ This unst tbility of sui.'T  erica j  is para.relly vi. a -1  with 

eone-aa by  the  importing countries,     as   the  u[»   ind doemn in  tin.   ./oriel 

fr> .   market  prie- s t¡ nd  to ri,fl.ct  th¡ resolve«  in  th.   dorn, ¡itic  mark   tr, 

'iovi-r- ">«. nts  have,   thv r< foiv-,   ft It   it   a, c.ssary   to   inmil it..   domi st i e 

pries  from  th«   ^-ff• cts of .xt,;reil price-  movements.    The  problem 

of miniaisinp or b irric idinp  th..,   eff...ets of movement in th..   '»orici  prie 

on the  internal  prie.,   lem. 1,  h"..--   found  solution,   in most cara.s,   bp 

.. stablishinp oan  pi'intntior. end  factorisa. 

1 

ì-'.-ilaysian Situation 

5.e5 i'rior to  th..   eateMishnerit  of  th,.   two  refineriea, h.alaysi a e; 

tot"".l cori:".umption of 3*k),0(>n tons of sujpar per  annum ss.f..  a. t by importe 

from thv   United Kingdom,   Indi".,  Fiainlancl China,  Taiwan,  Konp Konr, 

rfussin and other  aast   -uro p. 'in countrieo.    Thv.-  domestic priea   L..v- 1, 

ther  fore,   was  fully opened to  the   influence of world  rarices and viol, tit 

fluctuations in thv   local retail   prices  acre recorded.     In iloverob. r, 

I963,  »hen  rising prices caused  a  crisis  in th.,   world mark., t and 

propelled     xcited kayinp, and se.llin- ,   the  domestic retail  pric.s  alan 

edged upv/i-vrds and rose  to M52 - 53 cents  per pound, when three months 

ago,   it was only  M.3? - 3>°> cents per lb. 

5..-*6 As  -i  firat  rte-p tovardc correct ira, th     eituetion,  two 

rifilerai;     1. r-    estehl i ele ñ,    Through  a   process  of loii|.r-t..,riT:  huyir.fr 
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of  ree eu.çar»   -aid  --Ino caa.atinf  sufficient  r-..3e-rv,   of it,   the-  two 

r\ fineries  were   ibi v.   to  cr.:at.   so.m-  form of stability in the  su gir 

prie,   structur..    its raw su»  ir has still   eot  tu  bt   imported,  this 

could only  b.   v i«aa cl r«,s  a  temporary a. asure,     in view of thin,   th 

halaysiin Gov nvnt hin  lately ¿ranted  approvals  for th,   «.st-blishrr.e-r,! 

of   four integrate.:! nwnr coanle-xen  in    eat Malaysia.    These  int. arat d 

stie-ar compie*.* ar    to st-rt  fro-  o< -.r.t. tion  and ultimately  produce 

ia fined ou,,.ar.     i'h     production  froa these  plants is   .stimateti to b- 

as  bèlo-;  for  the-  p.. riot1  19??  -  1975: 

"1 

Table  'j,k 

Jroduction of Refined ougar in thousand tons for 
the   period 197¿ - 1975 

1972 i /,- ;. 197*» 1975 

1 hila fa-rak 30 'to 50 60 

Perils rlantation - 30 50 60 

•iul'\ Johore - 15 30 50 

'. "mlr<  :;e,e;tri _ 
' 

50 
t    J 

50 

It   is  expect, d th.it th. s..-  four plants together wculd in time,   through 

their  expansion proaramta. ,   r. pi axa- the  .entire  import. 

Oarawak 

5.27 In view of th.- congestion  in the   international market  for 

suCar,   and the unstabil ity of the   intern«tional   sure«' price,   sti?;ar 

to be,   produced in Sarawak would have,  to tv  ..¡cant solely for the 

domestic market.    The  market  analysis,   there-fore,  in regard to the 

proposed sugar industry for Sar.aw.ik would be  only confined to  the 

region of Oarawak, Sabah  and Brunei,  a British  protectorate,   sandwiched 

between the   two   ast  Malaysian States. 
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*?.¿8 Th«.   innu.il  import of sugar into Sarawak is .iround 2^,000 tons, 

incr«..;-using it a rati.- of ibout 7% per innum in  volum,   and 2\% in value. 

Th-.'  quint i tics of  su-tar imported  into  this tit.ite- and also into  Si bah 

and  Brunei  with their respective c.i.f,   value  during the period 

1966-1969 -ire   shown  in Titile 5.5. 

5.<?9 While the   import of sugar into òabah  is around  16,CM) tone 

in 1969,   the;  import   into Brunei  eis ^,250 tons  in the saia« year.    The- 

annuii   rate- of increase  in import   into  ill the  three areas would he 

somewhat  similar ind could he assumed at ?;.'.     Today,  the  total   annual 

import of aug.ir into the three arena combined is around 45,000 tons per 

-annum. 

5.30 The  ruin source of import  of sugar into Sarawak and Gabon 

is Mainland Chini,     How.-ver a small  quantity also enters into  fiaban 

and Sarawak,   from West Malaysia,     accordio« to a nuwepnper report, 

Brunei  hae  recently created c stockpile  of 3,0)0 tons of suiçar  imported 

from wo fit  Malaysia.     I'rior to this,   the   imports wore mostly  from 

Mainland China. 

5.31 The  c.i.f.  price of sugar in I969 was M»»325.50 per ton,  as 

against   the   retail  price equivalent of M:§5€* per ton at Kuching and 

other  important urb.an centres in Sarawak.    The« added cost included 

a duty of MSlV?. CO -per ton and seme profits.    Since 1970, however » 

due to  the Government's campaign to support madc-in-Malayaia Products, 

more  sugar is being imported from '.seat Malaysia,    Though sugar 

imported from West Malaysia is not subjected to any duty, an excise- 

duty of I175 per ton of refined sugar him already boon paid by  the 

Malaysian refineries,    this has invariably caused an inervase  in the 

price  of sugar in Sarawak.    In 1970,  the average retail price of 

sugar  in the major centres in Sarawak was 1571.20 per ton and at present, 

it  is »ell  ever  i?€» per ton.    In West Malaysia,  the equivalent retail 

price   is Í638 per ton. 

"1 
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5.5^ Though th>,   annual   import   figures  indicated at Tabic  5.3  aia 

not  sufficient to establish  any trend of imports  (perhaps du»,  to ov. re- 

stocking in  a  year,   when a  rir.e   in  prices  io  anticipated in  the * 

subsequent  period),   it  in obviour  that with  the'  ris.,   in population 

and .*ilso viith  the rise  in the  per cipitn  income,   th<;  consumption of 

su .ar  in .-.11   the'  thr a f.t-.tes would  be  goinr-  up»     For   .est laalaysi •., 

it h-.a bee-n  'issuriie'cl  tli  t  there  would be a. total  annual  rise- of sutaar 

con..unption,  built up as follows:- 

(i)    2/0< due  to population  increase, 

(ii)    rH/.V'  due  to  the rise  in the fitondard of livinr, 

(iii)     9V' due   to  incr-.-.Bed  industrial  use . 

Thou  h  the  rate of  incr* ••.so   in  aaat M.iaysia would  not  be   as hi; h  as 

in   jont Malaysia;,  particularly in vie* of th.-  third  factor listvd abo?, , 

it  could  b;    assuued   that  at  least   t»K   an .lent   rate   of 7Ì would be 

"•'-aintaitie-d.     At thin rate,   the  sugar consumption of the three  ire as 

cor.ibined for the  period 1969-19>iO is  estimated m shown in table   %6. 

Marketing of locally produced sugar would,   then fnn ,   not  be  difficult. 

Table 5.6 

Projected Combined Supar Consumption of Sarawak,SaHah & Brunei 

Yeir Quantity 

1969 ••5i000 tons 

1970 48,000   " 

1971 51,5^0    •• 

19?;? 55.1-+7    " 

1973 59,107    " 

19?4 63,244    «« 

1975 67,671    " 

1976 7^,407    " 

1977 77f475    " 

l')?S a?,ftga   •• 

1 >79 ea,?l<.     " 

l'<8o 94,919    «• 

1 
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1 ropo-ral   for Sugar Industry in oarawok 

5«33 Th< r-.   "ft  different views a,s to  thi.   minimum economic  size 

of a  suaar  factory.     In the   import of the  oe-minnr and Digest of 

Technical  i apcrs on Inte prated Food l'roca.ssiìig In Yugoslavia,  held 

fron November Hh - ?8th,  I968,   it has bet-n  stated that ''a  sugar 

factory  today is unprofitable  if:- 

(a) Daily proce.a-,inr of suar;r or  sugar beet does 

eot  re 'ch  'it  lv.--.st '•,000 -  5,(XX)  tons a day. 

(b) Tht   production cost of the-  raw materi -.1 

..xcefds   -, certain limit. 

(e)     The    t¥< r-pv  distance  of plantation  fron the 

f-ctory  exceed^ 6  niL. 5, 

(d) The- a¥..ra¡>'  yield of cryotalize-d  am ar does 

not   reach  a  Certain "liniaua, 

(e) The   dalla;  r.up -ly   i a,  30  orc;anÌ£)ed   that   the 

period tatva.-vii harv« ntinc  and   processing 

ca.niiot  bi   r  tlec. d  to   at  least   2k  hours. 

•"ind (f)    ïh..   f-ctory  in not uuppli..d throughout 

th..   Se- -.son  at   an .average   of  a. 5"   -  9CT-- of 

capacity*. 

•hile  some  of th,Sv   condition.-, aia.  ,. ssenti al   for  profitable   production 

of sugar,   the  minimum daily crushing capacity  indicated above   appe-ara 

to  be   too hifi:h,   as would be  e-vide-nt   from the   Indian experience. 

5.31* In  India,  an average  sugar factory  produces approximately 

16,000 - 18,000 tons of sugar per year with an  average  recovery of 

about  9*.    The   price of sugar cane  is much hi-nor compared to  the 

estimated Malayeiar, price-,  while  the- net   prie*,   of  sugar is somewhat 

lover.     Ir.  vita; of thin,   it  should b-    possible,   subject, of course 

to   fjrth« r   r!  teil,..]   r.tudy,   to   pro due.,   aaa r   , c orto r> í aal 1 y,   in   a  reali 

c-a ecity   plant   in  east   '.'al.y.aia. 

1 
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3.3n The  four  alterative  proposals *o be considered by the 

ot-itt   Gom rnrrient non] •:'   be, :- 

(i)     Or   . ot-blirchncnt of  -  r> fin« ry to r< firn. 

ii. port' >:l ran su ar. 

(ii)    Th«.  « nt ibiinha.a.t of nor.;   than on...  BI; .il-ocnl« 

Khnin'J.nari   pi  nt,   produci p-.   brown  nugr.r   for  th«. 

üi.-irk« t. 

(ííí)    The  establishment  of  -   refinery,   nlonp with 

ihn   (ii)  nbovt ,  at a central  pi nei ,   to  refine   brown 

sugar   obt-iin«,d  from the- kh-ndn-.ri units. 

'»«J (iv)    Th,.   •. ft iblirshm. lit of  nil  integrataci sumar 

nill   cor.iplex of an  appropriate   size. 

'-'•3t le finira; of raw supper is consideri, rt uneconomical  unlefjs 

th.    c-'p'icity is sufficient,  nay    -bout 100,000 tons per  annum.     The 

d, m and  b, inn much low« r  then  this, .-st.ibiishr.ient of a refinery  alone, 

usine;   i-.port  d  rae suiyir  would,  b...  UP e conorai cal» 

5»37 K.haricln.".ri   oupar  i a  unsophístíc.at,,. 0  as n  nwi.« ti.ninr  •igl.nt. 

It  has  a 1 :rpp   amount  of  i.-nuritUa which art: norn.dly waaheci  out  in 

a  re.aj.ler rampar mill,     T0>.    .pp.... nr '.net of the   oumr,   i« not   ,.r.  crystal 

white   as  tint   anil ibi,    in   tin,  market,   which most of  the  Maie-yni'in 

contîui.iere art. tiraci to.     It e-ould thus  be  difficult  for khands'.ri 

mv.-.r  to  coap, te in th-.-  n-rket  and this,   in  itself would nil«,   out the 

nonufacturintç of kii mdsari cu, ar in this country.    Furthermore,  the 

nnnufacturinp  ¡.roceos of kh-rnlcari  r.v ar  is wasteful  as the   extraction 

of  juic.    from can«,  i.a  not  efficient.     Because of the anali  size of 

operation,  tv sugar carie   in crushed  through two or three  roller 

crusher::,.    Such crushcrr.«  are only c-.pfblc.  of oxtr icting normally, 

-.round  ?0!' of the  juic«.,    a-  -anitist 9(M .and  above in reliai. 

•illinn-   t.aaOr;.     Un ~   lone  of  juic    in  h-r'aaa    in  in Pll;/   a   proportion   t 

loan  of   an , r.     Kh a,inerì   production,   th  r   for,,   nauld  not   h«,   a 

ju.-tifiahl-    pro anitioi:   in  8-«.r- aek  con'itions. 

1 
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^•5« In  Klvndn-u'i   rr.nuf ,cture,   tîi»..   Iocs of  juic~   ir, nornally 

mcl.   irp   in  wx i- Jit  by   the   i -.puriti. r,  tìvt   co  vñth   it.     H,,-ne,.,   if 

khandn-.ri   r.upir is to b     furtiKT  processed  into  ivfk^d suprr by 

nillin--,   to.    i.lva.t •?.   o>*    ,M,-J  irpuratit-s  in lost,  r,.nci.. ring tlu 

innuf ¡ctur«..- of r,u;rir uneconomical.     Moreover,   independent khandsari 

units would r-quir..  oubst'¡itisi   p-.rt of the  su par n\kinr, e-quipm. nt 

like   p-.nB,   ev-pornturs,   etc.     ¡hiplic.ition of thi-a,   ^quiprvnt  at 

different  locrtions would not  he   justified economically. 

3.39 The Inst  and only nlti.rrr.tiv,.   is  therefore to ux.-tnin«,- 

th..   poßßibiHty of e-st ¡hlishinp  ->n  intt prat, d  r,ug'<r mill  in Sarawak, 

Two al t v rrn t i v.. o  • ir.   po î ïC i b I.,   - 

(i)     To  ha?-.,   two  int-    rst.si  r;u  ."r  railln  - on,   in 

...•teli of the states, oar :vr.'..,k and Sabs.h,    The 

capacity of the  i lilis should be-  around 

l,rs3Cj  tonr» of C---1.    pvr  dry  vorkinp; rpproxírst. ly 

?t.X) tir y s  a y...sr; 

or (ü)    '*'°  'Gt-.fclish on..   ..all   in  ..ith. r of t.h«..  stst. s, 

'•vith  "'«  crushiru, capacity  of JV*X) ton.-, of eme 

P*--r  '-'".yi   '.'orkirip the  sime  number of dayr. in a 

yo-ir. 

1 

h a,.einion in r,.p-rcl  to  tliír, can only be  t.okon aft.. r a compk te 

feasibility study  in repare!  to land suitability  and its availability 

•ind climatic and other conditions  etc.   'it  the  various oitee icientifi.d 

in  the   two  States  are  undertaken. 

Agricultural  Suitability  in Sni-av:,ak 

5.^0 Though  idei  conditionr- for sugar can...;- cultivation is 

not  sir* i labi,  in any of  the-  -mr-a  in Saraw.ak,   particularly in roRard 

to  r-.^nf i]    ,nj  :iry  ,,,ri0,l(  conditions  a opro .chin- this   rr..   stat. H 

to  b'    fir-v   llil1     i--'   c   rt- in    T     a.     Ih     t" ir.f  11   in ..-.r-w-.k   is 

p..cui írr   í?;   th  t   it   v ri   -   widely,   .Veil  within   short   dirtrnr.;;   ah. r- 
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th.-re   ia no   int. ..i'V..rrir, • hirtil .ncir,,    Ov. e  th...  y. or,  how«•¥<...r, r-inf \li 

"t  -oil   |i]'ic..3  ir;  >.vll  tfintribut.,7,  •. xc.->t   during,  th«   !.»oncoon ro or;on 

(Lontleo)   fror M--v,.ub.r to J-ouory,     i'iu   dry uonthr.  on   July end 

ntipiist,   but   ov, a durino theüe  nonths,   moat  of  the   pl"C' n  eloo 

. xp«: ri v.tic.    notru   rninf-.ll  ranyinp from .•'  inch,..s  to  '*  inches. 

1 

5,41 Accorditi , to the eolendar of  farm operation in S-ir-H.-ik, 

published  by  th..  D,. p-irtnent  of agriculture,  rubber tapping in the 

st.-'tv.   ir-  vstirn-ti.d  to to   corrí A out by su^ilhoiciers  for -;bout  17'i 

d'tyn   a y>o'.r,   di st ributto'.1   '".s bolero: - 

J-ini tar y - 

Febru-.ry 

:,".rc!i 

itpril 

May 

Juni, 

July 

Aunurt 

Si.pt- nbtr - 

i. ctob. r 

Nov .-r.ìb^-r - 

December 

Tot-il 

ñ.¿ cloys 

11.6 H 

13.'+ ti 

17.0 ti 

¿o.«? i< 

19.2 »f 

lh,¿ ,» 

13.1 H 

17.9 n 

15.1 ii 

11.8 ti 

10.8 ti 

177.7 days 

Thif;   gìv..e;   .i rough  indication is  to th.'  r.inimun number of sunny 

doyr,  in oaraw.nk (th.   lower number of rubber tnppinp days during 

thv   months  of February,  March, April, Juno, July,  August, October 

und Novor.b' r is du,.,  to the   fict  thnt fnrok rr¡ spend lon.ix.-r tirio  in 

lmd  pre por.it ion,  sowing,   wet.din;   and h-irv» uting of paddy).    Though 

the   abov--   'in.ilynis  is purely qualitative,   it  indicates th'-t the 

iv-iloblt.   r-'infill   . "tt. rn   for ou, or coo     rrowinp, juF.tifi,o  further 

il'.Vv-iitig'-tion  ioti   to,.        .t.Ur, 
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'j.k2 ,m  or "  '-'luT'.   conditions ippeir suit .oK   for sunr can« 

cultivtion  îo  tiii   Lambir--'Jubir,  ir«.n of  th<    Fourth division,  ncir 

Miri.     In  thir.  irei,  the  r>  ;uir«. d t<"«  months of near-compl-. t.- dryn. as 

pr> viil. 

5.'4Î Ti npv-rttuiv variation in thin  irei  is ilso smill   throughout 

the  year.     ;»t  ":iri,  dunnp th«,.   Inst six y^'>rn,   the  mein Maximum daily 

t^np,;rnture  e-s hir;h..st  in  1966   (i>».6°F)   ir.d lowest  in 1970,   (8?.1°F). 

/'or 1970,   the  hirjieat ¡e,in  c'.iily m ixì./tum temperature  was recorded in 

"iny  (88.7 F),   end  the  lowent   ..lein  d.iily  ¡•Ini^un  temperature  wis 

recorded  in  February (7?°F).     it   in noted th.it  the  difference- between 

the  rie^rt  daily  rtoxirnur:!  -Mid   the   ei. m d ;ily  ,îinimun tenpe-mture  nil   the 

^^ y-.,ir round,   vari«.:.: only between L:'°P - lc...5°f.    Such  i temperature  and 

it.«- variation  is congenial   for  nl -ntotion  ind harv« ntin¡r of suf-nr c in. 

5.'*'+ Const-.nt high temper iture  all.   the  ye-r round,  with  thv. 

difference   in  rnixinitrri irai  i.in intuir, tei-ee-ratin-..    "t  -.round  10'F or le-so| 

toicith..r with  i  pooil unount of  -.misture,   in  the soil,  often  encerar ape 

v«,e, titivt   growth»    Hence,   in  rliri,  tie-   difference of 12 F  - l'j.'VF, 

would r,t rvi    ic  i eood check  to  the vep.e-titive   growth,  particularly  in 

the. nonths of February, July and Au.atnt.     Also,  durine those months, 

the  soil  moisture- tends to become lens  "rid the.   to til effect  is the 

accelerated ripening of the   cine.    The  e  ne  quility  is expected to 

be maintained  for i f >irly good period without any deterioration in 

sucrose content« 

5.*+3 However,  the  prevailing temperatures mißht also encourage 

the prowth of Weeds ind attack  by pesto  -nd certain dise.ises»    It 

is thus,   important to have  proper igriculturnl  practices and close 

witch during the   grov.'th period of the  cane  so  that  these   adversities 

could be  kept under control. 

i. 
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')*','") *1'11'"'   ••'"-"•l"i r'-l' "tiv>.   huMidity  |>, re. nt'w   pri.vilini' fit 

.'.CXi ¡#ru   during différent ¡.¡o^ths et  i-Hri   is   is  kx low;- 

J*;nu .l'y 

February 

March 

»pril 

May 

J un.. 

Jul;,- 

October 

November 

iJuCi- nbi. r 

75ÍÍ 

73'A 

7Ä 

7CRÎ 

69.' 

71 ' 

?y 

7?v' 

It  hit; been  noted  th';t  th«.: actual relativ,   hu idity  fir^n.-:., 

particularly in   id:, nomino; could I.  hiaher  than  those  riv,n -bove. 

•>uch hi,rh hunirt  canditicele «ionia Iriv,.   .a v, ry  invigoritine eff/et  on 

the   growth  of can«. , 

tj'k? Uo d"tri m   'iV"dl •*>!<-' on -.ctunl   sunshine hours or pris.cal.e = 

day.    « number of  irrin  bright  sunshine daily hours  .-ire,  however, 

iv-.il nbk   and accordingly,  th,;  tot J.  annual   sunshine hours in Miri  is 

?,5f'ö pur year.     This sunshine  would  be  adequate  for the  growth  and 

rip. ¡an : of  the  cm,:. 

1 

5.*+8 „inds  aia. not n major f ictor in the growth and cultivation 

of  su;.ir cine  though they m y affect  the crmv in -is  fur as lodging 

iß concerned.    The  velocity of the wind in Miri,  is reported to be 

not  more than }lk  dits p,r hour ßeiitr .lly.    There   is,  therefore,   no 

Jnniïcr of d-im ,...   to th..  cm:   crop due   to wind  velocity any tiae 

durin;* th..   y.  ar . 
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S»1* ) oxpt. rioont..:  on su,   .r con     provino  in  vorious   soil;; under 

different  conditio?.:, h v...  been conduct...d  by tin   /irxiculture  lu oortnent 

of .Sor-ook.     Xiuoo    . xjx.rito. nt-, conduct* d both  -it  the    >emonr.ok 

I?--s*-TC'.:    ;t"tio?i   in  kuchinr  "id t'o    K.-buloh  station  in ¡airi, h ;Vv.   not 

b.. i.n cornjil,,t.,..d  >o. t,   'is  til»    full crop cycle,   (frorr  thi:  plant crop to 

th.,   < rid of tir.   0«,ootid  r-foon  crop)   ir. r,ot   y« t ovi.-r.     fhöuph th..   oc tu il 

yield resulto  or.   not   -r-.ílobl . ,  i\ culto  00  for obtùruél on th..   ora, 

crop io hop»., ful » 

5.50 Tlu.   triol   r. oultf-  on tu.,   thre«    types  of   soil   vizi- 

ti)     * o't  soil 

(ii)     iïecl-ytllow  podzolic  ,00il 

(iii)     óeCeítt   olitivi ol   noil, 

along with  th..ir  production coot p.. r  -cri.   -.t  form,   on work, d out  bo 

th..   Agriculture   o. part, . nt   or .   ohoon in t'.blcs 5.7,  5.8,   ond 3,9. 

(Vhou.'h triil   rooulfo'   obt'o<-o. d  from Miri  would b«..   ¡non.  appropriate, 

th.. ¡A   -irò  not  ov il-bl-).    Tío...  crop yU-ld   fi ;ur»-s  for the  main crop 

ara...   b-.s.,;d on  th..   actuóla, but   flour, n for  the  r.otoon crop ir*   baootì 

on   »est Mol pyoíon  expuiaieutn . 

1 
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io vt  3nil Condition   (Str.pok) 

\ 

1 

Labour 

Crop recpin.ci 
per   ieri. 
('Vork 

Cont  per acre Gross returns/ecre 

Í l-mt 
c~ne 

69 ènne   setts 1 ton 
^ ,:io/ton 

S prey  ind dip, 

f ...rtiliiv, re: 

lo.oo 

eO.OO 

25.56 tons 
0  „lO.JVton 26'*. 25 

Ure-                220 lb.27.^ 
Day                  Ù0 lb.  8.6? 
1 ot \sh         260 lb.¿6,M 

Corr-. ctive 
¡eint, relè: 

IJnS •")«'+               51b # 

üRSCÄ               51b. 
CuSQA             151b, 
Dolomit,.    5 toas 
Tool   d«.r, 

óub-totd 

1.15 
1.13 

13.^6 
%2f,.6e 

10. (X) 

5*+6.75 

First 
r'ltoon 

ÍK) Sprr.y   met,..I"í"l, 
fertilizers 
Jorrvct i Ve 
nitier-lo 
iOol    de}i, 

Sub-totel 

10.00 
62.57 

17. V 
10.00 

19.6'* tons 
€?  JlO.iVton 205.O.S 

110.09 

Second 
ratoon 

149 

S.'unc  as first 
rntoon 

Vot- si 

110.09 
S-ime  'is  first 
rntoon 

Tot-d 

203.Oe 

766.93 670.M+ 

Loss %M 
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Red-Yollow oodzolic Soil  Condition (Seormgok) 

\ 

1 
1,'ibour 

Crop 
rt quire J 
per nero 
( work 
days) 

Cost   fit; r 'ieri; 

Ì 

Gross returns/ner.- 

é 

i Innt 
c-tfl. 

30 01eup;hin,   hvâ 
Oeru.   re.tts  (1 
ton)  S prey   ma 
tlij). 

Fertilize: 
500 lb. 17:10; 
17:7 
?.G  lb. 7/P 
Tool  di.'p, 

Oiib-to tel 

6 5.00 
10. (X 
70.00 

50. ¿9 

0.77 
10.00 

27.76   tons 0 
10.80/ton 

2S)h.hi 

17» *J4 

fi rot 
ritoori 

v? 77.00 Vf reduction 
in yield 17.77 
tons  (estimate) 101.37 

Se cone 
r -toor 45 87.00 17.7?   tons 101.37 

Tot-si 136 Tot el 356.'t6 Tot. a 677.13 

. 
Income 340.69 

I" ble I?. 9 

Hc-ccnt ..lluviel   (Terbet 7' ríes) .¿oil  Condition  CTar:it) 

Crop 
L'tbour 
rvquir. d Cost  [H r "civ Oross returns/ecn. 
per  icre 
(work arasi 3 Î 

Plant 
Cine 

50 Ploughing bed 
Orine   setts 
Sprriy and dip 
Fertilizers: 
¿50 lb.S/A 
175  lb. DSF 
135 lb. M/P 
Tool  dup. 

Sub-tot.'d 

65.OO 
10.00 
20.00 

,77.78 
15.92 
10.00 

51.11  tons 
0  .l*».98/ton 765.63 

177. CA 

Pir.it 
r-ioon i+3 9?. CA 227> reduction ir 

yi,.lfi '40.788 tor 
ñ ¿17.98/ton 

1 

18 

617.70 

Sv. corvi it 3 77. ÜH 7.,.787  tons 61./.70 

iot- 1 13* lete] 7e-l .17 Tot  :1 1990.63 

.__ _.,. :  ie com... lf.79.7i 



X. 
l}'r)l lì"    GUcr'ìr-    Cf!"^»tn¡'   L¡,    c...n.    obt-.in,.d und.r  diff. r.nt 

xp.rincnt.M   condition:-   r.rí.n    ,,,   ,., nuch   th,    pric,   of  ^  t)liruif 

uso V-i.ri.c  corr..-npo.K.!inrly.     la.   ¡iUcn.v   cont r.t   of  th,   CM,, 

on  the   throe  ty-.x.-r nf   soil under 

1 
.x.a.rirì,, atei  condì tiorin  waa  -is   bolo- 

hi u-y. ll-jw   pndzolic soil 
('iv   r"iv-    of   h  veri.   tí, a) 

I'. ;t   soil    (ay. re,e    nf   a) 

«ec.-nt     Ì luv i al.   poll 
( ^ rh- t   re... ríen) 

fi. fifi r»/ 

-      9.6V,?.; 

-   tot.]   of  y v nette.,   includi,, •• loci, Indien  nnci „untreiian  m ri. 

filante!,     "flu   j,l-.,t  ere»,  from th,..   Indian C0975 on   -..lluvi-,1  «oil   yi,id,d 

Gu,er e  ,n   aith   e  hi-h.r   aueroa..  conte.nl.     Asking      re«  S,rir   pric,. 

°f  a CintS  lxr   "out"1   ';ì'"1  ^-rL   of  5ur,er v.lu,  to   th.   alentaron   -t r,.v , 

v/ith  a r cov.ry of aura-i i-   fr0r.¡ r .,,.   „f   )rc'/  . „.» 

of ?.y-,   tie.   „rice of  suri e-,,  lX-f-.r.n would b,   T£ x 90 x  ÍO.fil  x  V«. 

100    K^ 

x 60 , 
    )   =. 19  p< r 
im ton 

^ /ith   tMr;  •ni•-.--  ncov..ry   -.„r,  J<riCl   of   c..ni. f   .iru) wlth  „ 

yi>. Id of   '50  tonn  of care    n..r  ->cr,   ,vr  yv,;r,f   it   tjhould bi.  ^ con0(;:ic,lly 

Vi^bl,    to   est   hliah   e   learpc   BC,L,   iJU,:rJ  c,m,   pKnt,tlf)n   tf>   8uppQrt   ,; 

sugar factory with   a cruohin... cp.city of any,   l,',0f) tores  per d-y 

workin, for   Wroxíaat, ly fior day. ^r  anta.    0n   this b ,S18 th.,   •,,1 

requirement  of ene aoulfi  b«   300,000  tons or  the  equivü.nt of 10,000 

"Cri3 °f hirv^-W'   croi,.     It  i., thus proposed,   that  en ar. a 0f 

•bout  14,000 -  15,000  .creo  of  lend   b,.  set  as.d,   for  s«r,r  c,n,   culti.. 

vition.    Furors  in th.    vicinity could also  be-  oncounScd  to plant 

e«»nr c^„,,   ,8 th.. re  WOUM be a r^ciy nnrket  in  the   factory.    Throu<5h 

«xt.nsion officer»,   they   could  bo given technical   advice on  «., 

cultivation of th.    crop. 

i'he oujyvr Factory 

''•35 Th.    anea' r   !"  e+or;/ 

^•o'.-in.-  er   e,   ÍV.   t     t   f  .      . v:; 

te    th.     f-ctr-rv   Ceela   e      r    e. 

"-,,ou1'-   b>    C'!itr   lly  nii-iet  d  in   th.    r aa 

•''!'tur'    oi:  <:  •'      H  ul •:<•••    fror.   th.    f .r-, 

f':   tS     !:lni  '•»"   -       H    le   . atine ttd   t'-t 
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m irti of  about ]•'    icr> s aould be  r quir d  for  ti.;  factory compi, x, 

provision Vin,:; net,   fer  ,xt,asían,  k^^írir in  vi^e the   futur.. 

r. quir-,-Kntr. of expansion of industrial activity.     « large  anount of 

wat,r would b.    r..quir,d  ia  fa   factory,    ¡n-i  it  is  thus  important in 

th,   ;:;. 1, ction of ait- ,   that   tin   saure,  of r.t,r  supply be  ascrtùhed. 

'»«'/'» Th«.   aatiufactiirine,   procaaai  of white  sugar  directly   froa 

care   by doubl«,   ¡wlphit-tion  procsa,  en b.   broadly divided  into thr,. 

re.ctíona;- 

CiS     Juìc.    extraction; 

(ii)     clarification; 

':nd {iii^     BoiHrif. and crystallization. 

l)''J'J ¿HÏÇilJ&tr..action:     Suaar cm...  ir.  panned  through two  a,tn 

of kniv. c,   and  ia f d  in chopped condition,   te  the   first mill,  whan 

about 60-6'#  o:   tie   juic,.   contained   in th,   cae    -ir.   extracted.     Th. 

r..a,uìtiie   ba^or«   is  convoy..-.,   to  tie.   :tíffUner wK,r,in  it   is  subject,..! 

to count, r current ,xtractioi«.    Th,   bagara.   . engine  from ttu   diffur» r, 

with  about  7',-Hoa wnt..r,   is   th. n  p.aaa,d through  ik-at,,ring nilla  • „d 

th«   fini   bam a..,  coat, deine nearly m  moisture,   is G, nt  to  boil, re 

for us,   Mí.  fuel,    île:   juice   froa the  diffuser is combined with  th«. 

prinvry  juica    froa th.    firnt   mill   to   giy..   mixi.a  juic...   which  ir:;   finally 

Sent  to  th...   procos hoUBe. 

5'% ¿k^MÌ£^Ì2EL    Th'-    >ix.-d  juic,   obtained»   ia  w, irfu fi   and 

clarifi. 1 by  th,   iiRlinr  nnd   nulphit-tion method.     1„  thin process, 

the  juica ,   after be-in;; heated to ?0-75°C in  juice hv.-r.torr. is subject.,] 

to simultaneous action  of lime,  sulphur dioxide  and if necessary, 

auperphosphate,   in a continuously working apparatus.    The  treated 

juice is then h,at,ct to  about  100°C and s,nt  to a  continuous settler 

which allows  inpuritiefi  to s.ttl,,  thus civing -  clear juic.k   for 

furth. r  proc, aaine. 

1 
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Th> cl 'r ^uic • containing -bout 8ftf water ic concentrât, 

it¡ •; -luJtipl «...if. ct v por-.tor to .bout 60-65/ solid content. Thia 

ayn:p i:l agoin  bh',chl d b>   sulphur dioxid,.,   in  -.  continuous, syrup 

r.ulphit. r  ana   fj.-lly   filter..:! or  c, ntri.ru.'.. cl  in 

c  paration of   r,ur;p« nel, d  inpuritr r.. 

¡vp-irator  for 

\ 

1 

t)*E>7 Í^MMü^Bl^IIIlkMiz'ii ion :     Th..   syrup is  otor,.d on F-.r: 

floor   for boilinp,   and  crystal   formation  t-Jc,s  flaca    in  y.ouum  p^ris. 

In  a bntt.ry of  r,..n£=,   sugar  crystallisation  in earned out  in  thr, ,, 

or   four  :*".*„,   fa.    firat   nfp. givinga, .rketobla   sugar   and  th.    last 

«tag.    .^»in,.  fin,!   wlrf„. G,     Ih.    „^^   whlch   .^ ^.^  ^   ^ 

W is  dropped   i,t0  cryotalli^rn,   fro,, oh.re  it  is pUnp,. d to  centri- 

fu*,  machìn.c   for purring   i„ .   caratine cryntals  from uotha.r liquor. 

Th,   au.yir   ia   finally  .!„,,]   i:i   ,  llr;/t r  ^  ^..^ 

5,y' F0r  Pro-h^in    rav-  oupr,   th,   jnic-    in clarified by  tie. 

,,,f-c'!tior  ^<'!C   «^ "i"-r.   lini.i,: and th.   oth,.,   filtering proc, dur- 

"ra  crri,al out.     i!o   bl, o.chinr  by  nulphur  dioxi.k   ir, performed. 

3.39 For   tía.    factors -y co.ip^x,   th..  main  factory buildings  riapir. 

would conoÎBt of th..    fo] lowing: - 

(I)     Main  f-ctory  bull «ting including: 

(i)     Diffuaar house, 

(ii)     Mill   houau, 

(iii)     Boiler houst , 

(iv)    Power houses, 

Cv)     Frocuss nous».a 

(vi)    3u! ar house-, 

',mi Cvli)     Foundation  for r:..-chin.,ry. 

(?)     Ad.iinistrative  building, 

(,)     " 'Cilli-.ry  buildir-n  iaclmj I«, : . 

(i •        t >r.    hour- .•;   and  yadowaa, 

(ii)    id 1 io   a 
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( i iì) .ofk'.'ion, 

Civ) Labor"tory, 

(v) .->.t«.r storti-^  t ink  -'aü  punp houoi , 

(vi) >.i:t. . -i,   ,.tc, 

it  is ,a:;tia-.t, J tfr-t th,..   total  cov. r> d  or,-  v.oul.l ta,,  around 6   ;Cr,r.. 

i-nkinr provision;-  fnr    .  1- rg,  can, y -rei  -nd  other  f-ctory  Tr- -ia.s, 

th,   total  ar. a riMuir..i  for  th..   factory co-pi. M woulo  b,   in th,   ruion 

lj>  acr .3.    Tli<    total coat of construction of tth   factory buildings  for 

ouch  a cor;ipl,.x  i»  ...ctinat, d  to  b,,   -bout M.',' Billion. 

|,,6° Thl   rndur"-n"; r,-a.dr,H  for the manufacturing proc, as 

ori.   it riluci  >¡n   fol loan:- 

1 

l* * ^      oiafK-. Pc «-ding ami 1'rcp tration 

(i)     ••• ii'.liin.:   rjc-l-i-i  for aar; r cur,.   (,20 tonn 
capicity) 

Unit 

(ii) 

(iii) 

(iv) 

a    nulo.-.J-, ra  (hoisting, cap ..city 1.0 tone) 

•J   t.ibl   a  -   ,. Metrically  driven. 

.ru   cirri-r 

iv)     :>m-   Kicki r -  for r Kul ¡ting can,.   f,.,ai 

(vi)    Ca.n..~euttin.:; kniv,...,s - two sotr, of kniv,ai, 
lawllar and cutter 

( vi i )  Tr. *np iron separa:tor - for f.nrn,. tic neparition 

(II)  Hillinr, 

Ci) Stilar can,,  aille   (840 ran x 1,680 mm) 

(ii) Hydro-pnoumntic  pressure- regulating systorn 

(iii) Inti-riTiuiliate carrier 

(iv) St,.am turbinas  C30O/330 MP for o.nch nill) 

(v)    Oil!  gcarin,:;,,   tail b.-irs and couplings,   -„nd 
a sinpli..  imbibition nysten, 

(vi)     Bagansa „levator   (capacity 50 tons/hr.) 

(vii)     ••'• '«• t ' ; a.a.   carri,, r  (c -p^city 50 tons/hr). 

1 

1 

0 

1 

3 

1 

1 

3 

1 

1 
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(viii) Ovarii,  -.d cr.ii..  - 1«.  ton- 

(ix) Bar; x i Ilo s-,. pint ion arid coiv-yirif 

(x) )iffm,,.r  for i.son-liry ,xtnction 

(xi) Jiffuf;, r juice  pump» 

(xii) Bigina,    conveying;,   :iy.<;to:,i. 

*11T)      Juic   Ciijificition 

(i)    Juic.   v^iRhin.   ocil,   ih-.x.  capacity of 
L'O tons per hour) 

iii)    Juic.   n-covinp tank   (cr.picity 10 ton?;) 

(iii)    1'urapr,  for mix,, c!. juice 

(iv) Juice  h, -ters 

(v)     Vipour  line   juice h«.it,.r 

(vi) Mlk of  li,..,   pr.pir-.tio» 

(vìi) S0? generating pimi 

(ix) Sulphur, r)   jui,.v   purnp  r>etr, 

(x) Continuous clirifiir 

(xi) Botiry vicuuu  filter 

(xii) Filt.-r cik.   conv. yor 

(!V)      evapori. :.tor 

(i) iiu.-.drupl..  .. ffeet  ^vi.porntor s,.t 

(ii) V.-pour blv.-e-diri;.r arrangementn 

(ííí) Multi jet spray comkmner 

Civ) Injection water pump set 

(v) Syrup extraction purap G,;ts 

(vi) Centrifufe.il separator 

(vii) Sodi boiling system 

(V>      sJgu> dulphitation 

Ci)     Continu-.uf   -yru- rulphitvr 

{ii)       %•t     !-.,, t ivi.'i,-    t Tik 

(iii)     r!yru]    puxp   ri.tr 

Unit 

1 

1 

1 

1 

1 

1 

1 

2 

I 

1 



Unit 

A 

1 
(VI )       Boiling ind curing station 

(i)     l'in  supply  t inkn 

(ii)     Vacuum   ¡v.JIB   (cip-city  ^0 tont;)   with 

11-. chinic.il c irculatom , 

Mil ti jot spi- y condensers,   ind 

Injection water  put. n sctr-, 

(iii)     V utuur pins  (c -.;-»-eit;/ '<0 ton;;),   f-ith 

Multi jut  ";pr-y ccmck-nGer---,   -.ml 

Injection -J-tor  pur.¡r< Si tr= 

(iv)    Su-d cryot-.lluwrs  (cecity ¿5 tnnn) 

(v)     V-cuut; cryutillifiurc;   (c  picity t?5 tonr.) 

(vi)     CryntrJlizur.«,,   rdr-eool. d   ('»5  tonr;  capacity) 

(vii)    '.-on ti miotic cryotillizero,  witeT-coolcd 

(viii)     i-'ii,.-:,.M   for  nrxîSvCtiit .s 

(ix)    C.ntrifugol station 

(x)    Oriisn hop;vr conv. yor 

(xi)    Suf.ir  * le-vítor 

(xii)       Air  ilry,. i-  for ou,cir 

(xiii)    Grid, r -  (four ekek, cl) 

(xiv)    If-uni opir."tc(l monorail  emu.   (for mintenmce ) 

(xv)    5u,;ir rn-.lter  (capacity 6  tous/hr.) 

(xvi)    Sugar '.\.-ip;h ¡-Jci.U-n 

(xvii)    ouf.ar bags stifchinp, &• convoying  arrangement 

(xviv)     'ie-i}',hin,-. scile   for  nolasneo 

(VII)       Stein g.. iterating plant  includine; two water tube- 

boilers. 

(Vili)  lower Jen,.r tion r. Distribution. 

(I--)  Mise- llanoouo including; Machinery supporting 
structures, pipings, lagging .and insulitiorio. 

16 

U)       Other  -/orknho,.-  arid   1abor-tory  •.. nuipme-ntn. 
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It  ir  „stilted th  t  th.   o,t of .-.chin.ry includi*,,- r,fin,ry would 

bi   'bOUt hj   l2 ;Úllím-     -1— :   • ""i   for  fr,íñht,   a.:,iRn  ,ncl 

installation of ,u»ut   :<5.    of Cur:t of mehi.ury,   th.  tot-a  c-.pit-.l 

outl-y   for  pl,r.t   ^  rnnchin.ry would  b..   «  th,   r.,.;ion  of   .15 million. 

,>*''1 Frori  t!K"   «échiner;/  it. I:l*  lioU d,   it   is not.ci  tfrdt, 

provision:;  h.-.v.   ~lr, -.riy  b,,n ,-al,   for  the   inst:ll,tioP  of  pov„r  •d 

^t,r supply.     Jtcr.nb,   mnu- .1  th-.t  th.   po•. r,    * n,r-.t«.-d by th.    min 

turbo-ilt.rn-ìtor,  wh,n  the   factory i.-.  xu op. ration,   wuld b-    • doqur.t. 

f«r th,   ...tir.    f.,ctory  cn:.,,i,x.     .iowev.r,   durinp   tK-  Ion»,  period of 

:.-*chi:ury  ov,r-h.,ulinr   ..», = '   ahort   periodici  stoì-^«,   provinion   for 

oth.r  «nurc,  of  p0!v,r  .«prfy ïmull,   r  v.     to  bi;   n^ #     n  ^^   ^  p 

Or,r.tor,   ,p,C1 .Uy ,,   i,f ,1(1,,    .,,   ,  „,.,,,„.,.,  ^^ mif  wmj] ,   ^ ^ 

th.    pur pant.   v»\ 11, 

1 

5.6 
Hi.   u-xiriu,.! vnt,r r..,qmr.n,nt of th..   factory would h,   -bout 

t 

rtrwn   fror:   -;ny   ,uit lbK.   riv,r >u   ;r  th,    f.-.ctory. 

ry"-,0C0 R'-llonc Piir d-y-     u  is  Propose!  th-.t  this .vlt.r supply be 

5,63 fksi<k;B  tK   c''Pit-.l   invent  on  pl-.nt  .-.nd  .^chin.ry,   it 

is  .«tinted  tint  r   irking cpitnl  of nbout  ,, ;   ?  minion ^^  ^ 

r,quir. d to opcr.t,  th«    factory smoothly. 

5*6'' '4SflUmi'"    '  '••cov.ry r.-tc  of 9.«,  th. quantity of nUPnr 

Produca  p.r d,y  ,oulu  fc   135 tons,     *orki„r on 200 days  p,r «, 

th,  tot,i  production of iîU, ir for  , y,  r would bt:  ,bout „^ ^ 

•ith -.n .-^r,*.  nut  S-J,   vMu- of  nbout IU500 per ton,   the  return 

IK-r nnnun  froiB 5U,,lr .,w  wm,](| K   if| ^   ^.^ ^ ^^ ^.^ 

Th,   «eononica of «gar ^nuf-.cturin«: would  defend largely o„  th, totnl 

iv,il;bility  of C,„,   ..t   .,n  ,.commic   pri(X;i   Qn  thi   rcovtry  rntfc of 

s«*nr fror: e,„,   ,nd on   thv 0Vl,r,u    ^  Qf ^ ^  ^   ^.^^ r 

would obt,i„.     In s,r,vnJ(f  with   ,  pr.c>   of  53 ccntfj per ib>  of ^ 

''v':1 " r,'-'u v'-r:',in   L" ii"--iy t- b.   pr-nt-bi. . 
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1 
5*'^ :h     •;> r  i^'-'i'^ry er,.]   x»   if  ,.sf.bli«h,dt   ir,  ,:XF,,et.,,I 

t0   f" '•   r':t'-   "nPlcy ..ut  of  tiu    fnllH.in ,  m. (rnitudL:- 

< 1 int-.tion st ,ff    -¡u!  labour       -       ly: 

i-'"Ct.ory o,...r \tiv* s _      300 

.ictr.íiiirstr-tívt   It Jf »        go 

•îkill.d  l-bour  i,;  hi;;hly  r, quirvi'.     rul   loc -.1   h raonm 1   would  h-.v,-  t-. 

i»~   tr-um.-d to ,>, et   t:,is rvquir.   uiit. 
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C H A P f E lì VI 

The ..Coffee i-lnnt  rmá i reparation «f I-n.•,, 

6.1 Goffee originated in ancient Abyssinia (present Ethiopia) 

»any centurias ago and was consumed m a food.       About the year 575 A.D. 

Arabians were ti» first to cultivate the coffee plant and later the first 

to prepara b«verage from the roasted fruit.      In the sixteenth century, 

coffe« became, a popular drink in Egypt, Syria and Turkeyf and early 

in the seventeenth century it was Introdussi iato Europe.    Coffee 

drinking habit spread rapidly across Europe over the year* especially 

sine« I683 as a result of the Second Siege of View» by th« Turto. 

Coffee »'as taken to the western hemisphere in 1725 and planted on the 

island of Martinique in the '.«est Indies.      Later its culture spread 

through several countries in South America, Central Aaeriea, West Indies, 

Im'ia, Csylon and western Africa. 

6.2 The commercial eeffeas of the world are p«own In tropical and 

sub-tropical climates at altitudes up to 5»000 feet, the beat trades 

being jro'« at higher elevations.      Goff*« soils should be fairly deep 

(1<>), sliihtly acidic and well drained.      It should be rieh in nutrients 

especially potash with an anple supply of humus. 

1 

6.3 The coffee plant is a small tre« or shrub growing to a 

height of 10 to sometime 15 feet and belonging to the family Bubiae« 

the species in eommereial use are Coffee arabica, about ?2JÍ of the world 

production!    Coffe* Robusta, about 28g, and Coffea Liberies less than 

1*.    There are several varieties in each of these spseies.    After the 

rains, the plant normally produces white flowers which give place to 

th« fruit after about six »atta. 

é,k The fruit is atiprojciimitely the aise of a small cherry 

and is r«d or purple »hen rip«.      The outer portion of the fruit is 

removed during the curing process, leaving the yellowiah or li-ht 

green seMs or coffee beana.    These are covered <,-ith « tough parchment 

and the silvery skin know as Spermodera.     ¿ach cherry normally contain© 
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r • - "i * 6.5 nost of the  individual coffee«  from different producing J 

areas  possess characteristic  flavours.    Conmercial roasters obtain 

preferred coffa« flavours by blending or aiding th« varieties, usually 

before but sometimes after roasting. 

6.6 The coffe« b«ans are required to be cured b«for« it ia 

ready for market.     This curing is don« either by dry or wet method. 

Coffa« prepared by the dry method ar« known em "naturals" and those 

by the wat method as "washed'*»    Th« wet method usually results in 

«ore uniform and hijii quality coffe«. 

6.7 The dry method of preparing coffee is used in moat parts of 

^k               Brazil and any othsr countries where water is scare« during th« harvesting 

season.      In this proe«es the rip« cherries art apr«aâ on open drying 

ground and turned frequently each day in order to permit the sun and 

wind to dry all portions thoroughly.    Th« aun-drying aethod usually takes tvo 

to throe weeks.    Hot air, steam and other machine-drying device« «re 

also used in son« producing countries.    After all th« coffe« cherries 

are thoroughly dried* they are transferred to th« hulling amohine  for 

renoval of th« dry husk.     Ths parchment and th« 8 il ver ski» are 

usually removed in the sane operation. 

^fc 6,8 In the wet method,  the freshly picked coffee cherri»« ar« 

fed into a tank for initial washing.    Stone« and other foreign materials 

ar« also removed.   The washed cherries are then fed into th« dspulping 

mad line to remove the outer skin and most of th« pulp of the coffee 

cherry hence,  freeing the eoffe® beans within,    although the beans are 

separated from th« pulp, thsy are «»eased in th« parchment skin and 

part« of th« pulp dueling« still cling tightly to these skins.    The 

beans are poured into a fermanting tank usually filled with water. 

Fermentation removes the last portions of the pulp clinging to the 

beans.    Th» fermentation period varies in length lasting from 12 hours 

to as long as several days» Prolonged  fermentation «ay catta« undesirable 

flavours and odours to develop in the beans»    Sometimes enzyme« are used 

to »peed up the fermentation. 
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6.9 Dryioíí of the b*ans i« dona either in the sun or is mechanical 

dryers.    Ti» .nechanical dry«,  though expensive, is preferred, a« --'rying 

i« usually farter «ni    does not depend on weather conditions.    îh# 

parchment of the dry beans are broken by rollers and rmmweû by winnowing. 

Further ruobing and v/innowinr: removes the silvery skin and the beans are 

lifted in the condition of ordinary green unroaated coffee containing 

about 12";5 moisture. 

6.10 Coffee prepared by either the dry or the uet method is «lachine- 

graded iato large, medium and snail büans using sieves, oscillating 

tables  -mil airvayors.     'damaged beans and foraijp natters are re-nove d 

by fond-picking and -/hen  production Is large it is machine-picked« 

For soi.Biercial purposes»   coffee is leaded by imperfections on * numerical 

seal« (1-6), baaed on the> number of black beans( damaged b«ans, stones, 

piecss of hull or other   foreign materials present.    The coffee processing 

faetories also pyrsul« coffee by colour,  roasting ctiaracteriaitics and 

most important, cup quality of the beverage. 

Coffee ..Production and Trade 

6.11 Th« total world coffee production for the period I965 - 1966 

to 1*8 - 1969 alomp: with the estinated production for the year 1969-197Ö 

and foreeaat of production for the year 1970 - 1971 «re shown in Table 6.1 

1 
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Table 6,1 

World Pre 

196^-S6 

Ch9 

#<ittetioa of Coffe« 

- 132 Iba. ) and begs)   ( I bag - 

Kenya 

1966-6? 19S7-68 196S~69 1969-70® 1970-71¿ 

92ö 654 802 912 1,08o 
Tanzania 312 718 780 950 800 1,000 
Uganda ?..57h 2.725 2,700 3,470 3,130 3»>)C 
Imla 1,055 i;3Û5 954 1,209 1,047 1,350 
Papua-New Quin«« lrfi; ¿68 2k? 320 450 500 
Other Conunonwealtha 600 400 470 470 400 420 

Brasili b 37.776 17,505 23,37«» 16,500 20,600 11,000 
Colombia 8.200 ?,8oo 7,600 7,900 r.,500 3 »"'CO 
Costa liica 973 1.139 1,267 1,156 1,400 1,300 
¿I ^alvaf'or 1,766 2; 002 2,370 1,925 2,500 1,900 
Guatemala 2,101 1,670   I     1,850 1,740 1,750 1,800 
i «exieo 3.0«3 3,000         2,900 2,865 3,050 3,200 
Other Latin ámuríea es 4,750 5,n8o 6,030 5,70O 5,600 6,20(3 

Afilla >42'' 3,?ól 3-919 3,3«) 3,400 3,300 
C«Bi#roiui 1,011 1;104 1,100 1,100 1,200 1,200 

j   vorige (kinahasa) S75 900 1 ,«30 1,00o 1,100 1,150 
Ethiopia 1,245 1,239 1,3*9 1,475 1,500 1.600       1 
Ivory Coast '+»5^3 2,l8o 4,796      3,502 4,991 

1 
4,000        , 

Other Africa m 2,000 1,850 2,400 2,250 2,100 2,400          » 
1 

Indonnala 2,200 1,850 ¿,150 2,000 2,200 
! 

2,5«)        ' 
Other Aaia g 

— „_. 
8oo Soo 863 915 950 1,000       1 

Total 30,950 58,500 68,800 to ,500 67,600     ! 33,300    ! 
.                         1 

a Jamaica, Otiyaaa, Trinidad, Ghana, Nigeria, üierra UOM, Malaysia, 

b rfagiatratioaa mmpt I9S8 - 1969 and 1969 - 70 Cerop «ti«t«) «d 

1970-71 (forecast),      , Cuba, Bo»inica„ Hepublic, Haiti, Hondura-, Nicaragua. 

Pana«, Pu.rto Rico, Belivi 1,    ;eudor, Paraguay, Paru, Vaneaual.. 

a Burundi, Cantral African Hepublic, Collgo (Brasilie), Dano^y, Gaben, 

'•iuinaaa, Liberia, Malaga^ Hepublic, Rwandas Sp,niah territori« in 

Africa, Togo. , Escunas,       r Foreeaats, g Hawaii,  ihilippia«, 

''ortugueae Timor,  oouth Vietaam,  'ior-cw. 

1 
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It would be seen that mor« than a third of world production of eoffe«  i« 

from Brazil» and the other Latin Km«rie«n eouatri«« together account  for 

almost another third of the '»rid production.    Though eeffet is nativa 

of .'vfrica, the combined total production of the Africa« stata« rank« 

third, next to Brazil and other Latin Anurie» eountfi»« combined. 

Production fro« Asia and Oceania is not vary significant campir«! to 

iiouth American and a frican production«    Of the Asian eountrisa, Iadonacia 

is tli* largest producer of coffee  followed by India* 

6*12 Th« production of coffee fluctuates considerably demanding 

on the vmgaries of nature.    For example, du« to savare froat followed 

by drought in I968 - I969 th« Brazilian production fell to 16,500,000 

bays  from it« previous year's production of 23,37^,000 bags.     (1 bag-122 lbs J 

6*13 The fiuotuiition in the production affects the world prie« 

of eoffes considerably as would be «vident  fron Tabi« 6.2. 
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In vi s«-' of this and also due to the dependence of the economy of many 

countries en thin crop,   the United Nations Conference on Coffee negotiated 

• long-terra agreement in 1962 sitaci by tha governments of 5k exporting 

and iuportinfe, nations-      The agreement  established basie export quotas 

fop each of the major producing countries.    Annual quotas are determined 

for  ©»eh coffee year as ft percentage of the baaie quota.      In addition» 

there are  international and national organizations existing to  promote 

coffee salea and  to organize and  -ilan research on the scientific and 

teclmioal  improvement of coffee  culture,  procensing and distribution. 

6,14 Coffee is  traded in vari our  forme such a« gre#n coffee beans 

(unroaated  coffee beans),  roasted coffe« beans,   coffe© powder,  coffee 

essence etc.      The largest quantity traded is  in tha form of unroaated 

coffee beans.    The  total world coffee export during the calendar year 

1#>9 doclinod slightly compared with 1968 to about 53.8 million bags. 

However,  at  the level,they .-ere oirçnificantly higher than for any other 

preceding year.      Tho Geographical source of world export are South 

America accounting  for around 50*5 of the world export »Africa accounts 

for about 3Ä, Wii? o North America accounts for around lkf> and Asia 

and Ocoanla eoabinsd, 5<pL 

6.15 The export of coffee by country of origin for the period I965 - I969 

Is shot« in Table fi.,5, 
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C'J'fEE:    Exports :. / country -J :ri;ln, av«r.vio Ìi3u~t.4, annua] 1/5-3j 

Country ;-f OH git !     Avwagc 
" '—  

1 :>! xu 1050 JIM 1*7 1/ 13,. 1/ H.W/ 

1,u)u 1,^1 1 ,uOÜ 1,üüf 1 ,oo,. 1,3.. 
L...1 js 3/ i     hags  if bags  3/ bag» 3/ bag* 3/ ¡     bags 3/ 

N -.rth Anorlca: 
I 
1 

0 .sta idea ;72 ;oo 314 1,102 1,14,' 1,101 
jt.Mr.lcan it public 4«, 4..,j 423 370 332 •4? 
El Salvador 1..J7 1 ,.•,..* 1 ,'.-17 1,,-J 1,3?,, 1,    7 
ju.atur.-ila 1,3*4 1,',. 1, 17 1,355 1,572 V -..lit! 4c5 3JJ 14 j 311 2 .a ..'31 

•   n. Juras ¿r 41 5 3 3 3!.. 440 3., 
M .«Ico 1,43', 1,3.11 1,'J3? 1,241 1,5* 1, 
'«icira-jua 30 2 4?,, 3 ¡7 4i,. 474 4 
TrIM lad finí  I •    ; 43 5 1               40 43 72 4' 
,íh,..r 4/ 

T-tal .Vjrtn Arurlca 

11 j '.)3 4i. 131 2...1 50 

o ..   I»íl    , 7A162 7,513 ?iJWi .... m¿ií¿L   . 7,.,01 

"¡WÊ America: 

|        3rw1 1;..,323 13,4 2 Kf:32 1 --,737 1 ,,4;j-. 1.,,33i 
,        C 1 ffliS'i -.133 V.3r) 3,50i> »,,034 i.,b ,4/. 

tcuij'ir 4? 777 72 J4'i ;13 ,.27 
f              Hjfy 

'.01 ')7î; 530 233 73 714 
Varitiutl î '73 23 : 303 3;)J 151 113 

¡        Otf-cr 5/ 
:.j 115 142 121 3? 

.,".• 

i              fi tal  South America 24/-1 3 Z4i1j0 ¿hi "h 2'. 330 .      2 7,22/ 

¡   «frica: 

¡        Angol.i 2,123 2.C53 2,007 3,275 3,144 3,. \ 
durun.-jl ;,/ 7/    243 22' 246 314 313 3 2. 
Ciirjr  m    1 34 71b »•J 343 1  222 1,1 3 
Cortr 1 African Ocpubllc 131 12? 1 'J 132 'l37 1 '1 
'•'•nqf (Kinshasa) •V       •:.(• 377 "37? ,34 S. ; .) 
Ethl ,,|a 1,(11.) 1,31 1,2/!* 1,227 1 , (32 1,1 
Oytrea 1 ¡2 1 :,• /: J? 201: 205 V.k- 

^Jv.-iry C--ist 1,1.2 3,:,J4 3/24 2,4 4 3,574 2,J'J0 

^r ' ' •,71 '40 ,4i M? 13 
"•il.tg^sy O^uMic 72 34 701 32 ..? 22 
fsniri'la „,/ 7/     7-, 171 14? 1 '7 201 13, 
Equatori si  «Inca 11 • 114 150 12»;- 12. I... 
Tanzania 10/ 4'j«) 473 52 756 13 
*'J'jc 1« 1?; 220 34 17, 13 
¡I'm -la 2,14,; 2,630 2,7. 2, ...5, 2,533 ¿,ji.: 

0th«r 11/ 102 193 524 331 Oui >1 

Total Africa n/ji 13,5: 0 15,413 15,013 10,711 15{fc3 

»»si ì and Oceania; 

Iri.il i m 4Û1 403 230 471 •!.7 
1 fíe» m,; sin 1,012 1, .03 1,532 1,1ü0 1,353 1,2 2 
lai tysia 12/ 717 2D4 5l>2 '-2Ü 620 
f'i..!'..jfi 73 „S M 2? 30 23 
Ithor \l¡ 153 251 264 30Û 31J 2 u 

Total «sia and Oceania 2,35? 4.72* ...iiJÄ.... Le'1. 2, .559 2 070 

•Variti lutai V,".M 4',, 7 34 4 <, J',0 50,171 34,703 53,?!-1    ] 
¿' -.vi;  :.   ¿/ »rolHln.ry.    1/ 132,27' .-.•un ü   r '. ' Miri"».    * '   Inclu i-.î Cu n   Guadt'loup e, Hawaii, Jat lafca.          I 

' : ..."  %   •  IM 

r       f,    .   S    V     .' 

«,     3'   .'     ,    . Ì* , 

1      .. '* »I 

•''•¡•J'»    .-i'.Lri'    -.    -_'    >'•  r  t3 1j('i,  1PC1U.3,J.-I ir Cng,. 
1 ' -f    '     '•'*,     ¡>   |r..lij'es Burundi  .an.i Ruanda cri'T  1    1 

*   •'    i -v« / i'/ii   r      , w.'I.  tj/   Irc1u23s C;p,; Vorl.,,  C-•<•...-r 

•    '      *      "1,5.' !* -  Vincip..,  ar-'j 31 era Loor»..     :,., 
'-;   f»  :     ." •'.     1«'    •-   0, •      lew Cal '-i.,!fi,i,   S,.-w n.îri ,,.-, 

1 



^.UP 
\ 

6.16 The share of export by the 9 principal producing countries 

as a percentage of total world «xport  is shown in Table 6,4»    Brazil 

ha« all along b«en the largest exporter accounting for more than a 

third of total world export*    She in  followed by Columbia with an export 

of around 12$ Ä 

1 

Table 6,k 

CüFF>,J  ;  iáxportc by 9 principal producing countri«a 

 as pereeataga of world exports _^ 

Country of Origin Averaife 
I96O-& 1965 1966 1967 1968 1969 
Percent Percent Perçant Ptrcent 5«re«nt Percent 

'Jigola k.6 5.9 5-2 6.5 5.7 5,7 
Brazil %.5 30,1 33.7 33^ 33.7 35,^ 

Colombia 13.2 12.6 11a 12.1 1¿.0 12.1 

ell   ¡alvador 3.5 3.7 3.2 k.o 3.6 3.5 

Ethiopia 2*2 3^0 2,5 2A Z.h 2,0 

Guatemala 3-0 3.5 3,6 2,7 2.9 3.2 

Iirery Const 6,0 6.9 6.1 5.0 6.5 5.5 

Hexico 3.1 2.9 3.1 2.5 2.9 2.9 
Uganda k.6 5.9 5.6 5.3 4.6 5.5 

Total (9 eoun.) 76-7 7^.5 ?h.l 73,9 7^.3 75.8 
., , _„, 

Dentami Outlook 

6.17 Th# world eonsuaption of coffee has grown at a rat« cuffie lent 

to produce about 1% a year increase in world exports during the past 

five ytara«,      Based 011 most recent data fron the International Coffe« 

Organisation, apparent world consumption (exports * or - inventory changea) 

in the importing eouatriita now a-iount to about 5^ Million bags jmr year. 

Of this amount, approximately 50.5 Million baga is consunta in quota 

markets and slightly more than 3 million ba§s  per year in noa-quota or MB 

aarkitta.    So«« of these latter countri«of  particularly Japan have shown 

rapid increaa« in consumption during the past   few year«. 
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6,lo united States  is the largest  importar of raw foffee accounting 

for nor« than half of the total world inptrt.    The other principal 

importer« ai*e the ESC countries of which West Germany account for more 

than 5 million bugs and France's share is around 4 million bags. 

Of the remaining Europsna countrias ¿«seien take around lfi million bafp 

with Italy importing 2J4 million bags,    the UK import is «round 1.5 million 

hup»      The import of raw coffee into the principal importing countries 

are shown in Table 6.5,      The import of coffee both into the large 

importing countries and thè «Mill onss has b«en increasing ovar the 

period of years. 

Table 6.5 

Importa of raw eoffe« into the principal importing 
eouatriea 

(thousand ba¡p) 

Cañad» 

1968 1969 1970 1971 

1,394 1,363 1,256 167 

Unitati Kingdom 1,528 1,704 1,535 541 
Australia 292 330 374 101 

New Zealand 81 59 
Siogapor» 207 175 

United otates 25,3?8 20,233 19,726 5 .OCA 

West Germany 5,006 5,148 5,169 368 

Frane« 4,091 3,974 3,984 

Italy 2,534 2,593 2,742 244 

Beigli» 1,052 1,139 
Netherlanda 1,701 5,968 1,330 »9 

Sweden 1,769 1,766 1,770 234 

Denmark 934 1,000 970 132 

Norway 575 654 632 118 

Switmerland 719 8?3 1,008 304 

Soviet union 523 ta> 

South Afriea 260 230 

1 
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6.19 h«sare. George Gordon» Faton & Go.  of lew fork estimated 

the imnort of coffe« per haad of population in I969 as »hewn io Table 6.6, 

The estimates are shorn in two different sets - one for those countries 

where import« sxeeed 10 lb«, per head and for certain other countries 

where it was lower than 10 lbs. per head.      It is interesting to note 

that imports per capita ware highest in the Scandinavian countries with 

aa in"»ort of 29 Iba. per person, am" is still showing a rising trend. 

Importa Lito Austria, iipain and Switzerland also exhibit an appreciable 

rise, whereas, those into    est Germany, Franc« and Canada appear for the 

präsent to have stabilized.     Imports per parson into the United States 

a§ain declined sharply after showing a recovery in I968, and dropped further 

In 1970.      Those into the United Kingdom,  though rising, were still 

less than one-seventh of the Swedish level.      Among other countries, Japan 

imported little over 1 lb.  per head and Turkey only one-tenth of m pound 

8ug/.;«8tinj the vast opportunities which «ay exist for boosting coffee 

consumption and imports throufrh generic product promotion drive. 

1 

îable 6.6 

li 

1.96? 

sport« 0 f Coffte - Per head of Population 

1968 1968 122. MZ 1969 
Sweden 28.4 29.6 29.3 Canada 8.? 8.9 8.6 
Dattjsmrk 24.1 25.4 26.9 àustri« 5.7 6.2 6.8 
Finland 25.6 22.9 25.7 Italy 6.1 6.4 6.6 
Iceland 24.8 22.3 25.3 East Germany 5.2 5.2 5,1 
Norway 20.6 19.9 22.5 Spain 3.7 3.6 4.6 
Netherlands I6.5 17.7 20.2 United Kingdom 3.3. 3.7 4.1 
Switzerland 13.1 15.5 I8.7 Hungary 3.0 4.4 3.7 
Belgium 14.3 14.4 15.1 Poland 1.9 1.7 1.9 
united State« 14.2 16.7 13.2 Japan 0.9 1.0 1.3 
West Seraany 10.3 11.1 11.2 Soviet Union 0.3 0,3 0,4 
Frunce 9.8 10.8 10.4 Turkey o.l 0.2 0.1 
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6.20 Coffee is also traded in the international market am aoluble 

ooffee.     The export of soluble coffee  from Brazil for the year 1969 - 1970 

«re shown in Table 6,7, 

tablo 6,7 

Export soluble Coffee  from Brazil 

(1969 - 1970) 

(Thousand baga, raw 
soffe« equivalent) 

Mame of Country 1*9 1970 

U.K. 117 320 

Canada 3% 128 

united Statte 65^ kyz 
France 10 10 

Wast Germany 57 52 

Italy 7 12 

Netherlanda 13 31 
Bast Germany 12 23 

Poland 2 14 

Romania k 2 

Soviet Union - 3 
J« pin 5 5 
Other countries 3 9 

923 10%1 

6.21 The United St i tea import of soluble coffee in 1970 at   ??h,6(X 

"tmw W*P« ,    aw a tenth smaller than those of 1969«    1B the other 

countries, the import lias eonai-'erably increased.    It might be of 

interest to note that though Soviet Union bought froa Brasil fer the 

finit tiaa in 1970, the other East Europea» countries increased their import 

of soluble   coffee considerably indicating a good potential aarket i« 

the Soviet gone.      Import iato Japan inerensei by over 5CÄ during 1969 

•aking tht country the third largest iatportar. 
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Malaya ian -situation 

6.22 Though Government's efforts to encourage coffee p*owîng 

has started only reoently i.e.  in .1969, coffee is not a new crop to 

halaysia as a whole or Jarawak in particular.      Arabian coffee was 

first grown in Malacca ('.'eat Malaysia)  in the l8th century which Hid 

not prove successful on the plains.    In 1875»  Siberian eoffe« wsp 

introduced in the t'ialavan states and this variety spread rapidly 

throughout  the peninsula.      Even in the last decade of the 19th century, 

Malaysia was an important exporter of coffee?  and in 189^ alone,  the 

export  from oelangor and Perak,  the two Malayan states amounted to 

^,000 pikula  (1 pikul = 133 lbs.) of coffee.      In 1905, oelangor alone 

exported 107,218 pikuls.    By this time, however, most coffee «states 

had been interplanted with rubber and the production of coffee declined 

rapidly.      In Sarawak,  coffee fprowing was undertaken as a backyard 

crop from dates unknown«    As the time 'passed,  coffee growing became 

nomr-'hat organi cad and tai >roeognir.ed «a a smallholder crop of minor 

nature. 

6.23 ¿statistics on the total acreage under coffee in Sarawak 

is not available because of the scattered and small nature of the 

plantations  developed on the  farmers'   own efforts«, 

6,24 The ot'.te Government initiated a scheme in 1969 to 

encourage coffee growing in smallholdings and the total acreage 

developed under this schema up-to-date is shewn in Tabi», 6,8 

Taglia 
Coffee Acreage developed under.Subsidy Sofa»«« 

W - «70 

Division 1969 1970 Total 

First 53 kB 101 

iieeond 8S 56 Ihk 

Third 33 102 135 
Fourth 7 k? 5% 
fifth 8 57 65 

Total 189 310 499 
——  1 . ,,.—.. 



J- \ 

6,2.5      curing the o«cond ; «láyala Plan, the .jt,»te uoverament 

propose! to develop a total of another 3,700 »crea on smallholder 

acal«. 

6,26 ¿arawak soil has been found to be suitable  for both the 

Robusta an* Libsrioa types of oof fee.    The wild growth occasionally 

found is mostly of the rfobust« type,  indicating th«r#by that the 

Robusta coffee can grow under Sarawak condition« bsttsr.    Robusta 

b«ing in demand, the Stat« Oovernnent's subsidy scham« •noourag«cl 

plantation of this variety nor«. 

6,2? Coffee plants b«ar fruits in about two year« tine fro« 

plantia ,    The two main cropping geaeona «re Muy/June and December/ 

February, but smaller erop ripen« throughout the year« 

6.28 Trial plantations undertaken at Sinongok nsar Kuching 

gave a yield varying fro« VO - 600 Iba. of drisd coffee beans 

(Robusta typ«) depending on the fertilizer conposition and soil 

condition.    The yield fron the Lib«rica variety has not be« obtained 

ytt, 

6.29 . ssuming an average yield of 500 lb«, psr aer«, the nverag« 

total production of coffe«  in Sarawak  fro« the «isting plantation« 

and plantations proposed  from 1970 onward« would be as in Tabi« 6,9. 

Table 6.9 

Sjjtijmtsd.Production, of Coffe» Bitans in iarawk Cin lb«,) 

1 

1972 1973 197% 1975 

9** »500 2A9.500 599,50« 9^9,500 

The calculations above «re based on assunptlon that fro« 1971 onwards 

another TOO aersa to be brought under coffee,  would start yielding 

fro« 1974 at  the latest. 
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6.30 hmû «uitabl« for eoffe« growing (both Liberie» and Mebwata) 

is available la th* Bara» District of Fourth Division and also ia th« 

fifth Division.      It ia auggsstsd that two astata-typa plantatioaa »houli 

ba aneouragsd in tha ras pact ira area«,  «itch with 5,000 aersa.    Tha 

production from thasa two astatas, along with tha production anvisagad 

fron tha small-holdars sia workad out ia tha prmiom tabla,   would net 

only rapisca tha import of ooffaa to Sarawak, but could also partially 

rapisca the iapert of '/sat Malaysia.    In addition, tha Malaysian quota 

in tha international aarkst which has ramsinad unutilizad could also 

ba availed of, if thara  is m surplus production. 

1 

6..51 Tha import of various coffaa snd coffee products  into tha 

Malaysian ststas and to Siappor« and Brunei  for tha last  five yaars 

is shewn in tabi« 6,10, 
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6,32 It would be seen that  the  import of coffee 'uoroasted, 

roasted,  powder and coffee essence) has been  incrertsing over the 

period of years, 

6#53 5ara»'-ik import of coffee ¡«rielar ros«  from 90,OCX) lbs«, 

la 1966 to 157,500 lbs.  ia 1969.    A aonmwhat similar rati of increase 

baa  alio been experítnee*1  íu ¿>abah where it  rose  from 35«'•'JO Iba« 

ia 1966 to 156,296 lbs«   ia 1969-       Import into   .'ect Malaysia ant Brunei 

also roa« almost at the same rato»    Thero is  thus a good case for 

plowing coffee and also converting it  into various products such as 

roasted eoffe«,  coffee powder and soluble (instant) coffa«,  for the 

local Market.    It night be necessary atill  to import some coffe©  for 

blend in;; to oroduce coffee of local taste, 

6,34 The iaport of eoffeo in vario«*  forme into Sarawak for the 

period 1966 - 19^9 «long with their SOUTCBS and value are shown in 

Tables 6.11 - 6,1**,       ;hile Indonenia haa bean tha moat important 

source for unroasted coffee» most of the coffee powder and coffe« 

essence (indu»'imp; instant coffee) came to ¿larawak froa U.K. West 

Malaysia and Singapore*       In coffe« easanee,  Australia replaced U.K. 

as  the lar-eat source in 1970, 

1 
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6,33 -ita th.   Lncr   essi  production of gr. en co£f..e   in  the  Jtat<. 

from 1972 oni'ir..,   it   --ai-auld  b...   noesibl,   to und-, rt.ako-  processing of 

'c ff 1.1'  into  co ff r and insismt  coff•.•«.. 

Hanufactur,   of Coif      losde-r 

'Í.36 In th-    rn, aiuf-scsir    o i"  coff. •    poad,.r  the  of. rations 

involv '1 -.ir.    bl ndinp,  so »*itir.t,-,,   urindin¡: and   pricking.      The-   first 

step  of the   rorrnr   sciai psor.e-.s  r>. "iiirtB dumping and   r*l   aning of th..-  pr . n 

coff,.; e  to r. raov    .-.tri.i. s,   li »it.,   .-uat,   hulls and oth. r  for-.-ign m-it- risi, 

Coffe-..•  from  diff... :-nt v--ri»ti   s  or sources an-  usually bl.aided >.ith..-r 

b  for..-   or after  res r: i: i lip, 

6.3? The- coff .-e is  ro-jüt.-» by hot   combustion y-iüt-r, in rotatis; 

cylindi rs and am,-.illy  r-s-uir. a  1'• - 20 minutes».       Duriti.  Hi;-   first two- 

third  of this ¡J.-riod, th-    '.'»...an  heats up at  a   fairly   uniform rat.-    aid 

most   of th.   ffloi«t.iuv  i.i  ta    -ps ..to cof'ft •-.   is ívmov. d.     Dunn*;; th... 

lar.t   f i w ni nut. 3  th--..-  toiajj   .   tur,.-  of th«    roi*f. •    incr-, as>-s rapidly  and 

th    be,aim r,u, 11 and  unfold  sii  htly vith a notioeablt   cracking sound 

like-  that of poppin0 romo.    a water or «ir quench  is uat-d to stop th 

roast ing rt-ìctiori;;   md to   r-tarsi  colour dev- lopment   of th<•   boans« 

deemise  of the'  t. .up..rat.u-'..   (approximately kCxPw)  at   this stage-,  most, 

but  not  -ill,   of th-:.   wat. r is evaporated. 

^•3?' liOi.it.iiL-,   is cirried  out  at  a temperature   of .-»bout   8OO - 

900 F with   forced  re-circulation of air,    I\.mp, rature   controls and 

automatic quench..s   are  usasi» 

b.39 Th..  finished  ,\n'  • u.mched roasted  coff.....   is convey-.d 

to bins oh. r«  the   circulation oí'  air completes  the  r--noval  of .-ïCI-RS 

h-at.       Before   griaui n ;,   it  is  n. c-ss.iry to r.-movu  residual  for.-ign 

matter,  such  as store, s   as,1   tramp  iron vdeich may ham..-   pas,-ad  through th... 

gr--.n  coff-.    cl amn, 0,    .-•  tion-       This  is accoppi issh- A by  an air-laid, 

oaja .t . -i to   --sed    .   í.id      v   lenity,   »h--t   th.-  ro-.ot   d   coff.-    b, ens    ad.. 
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bv  carried over into bine  above   the  grinders,   whil«   stones,   iron 

and other heavy meteríais ate  not   lifted into  thi   air stream.    The- 

coffee beans   flow  by privity to mills  for grinding to iiu   cit.:sired 

particle     sizu. 

6.^0 The roested co ff-e  is  ground inmultipl..   steel  cutting 

rolls "iiich give-  -i  uniform partici«,   nize distribution.       after passing 

through the   bean cracking rolls,  the  coffee beans art/  fed between 

two mor», rolls,  one  of which is  cut or scori d longitudinally where "ts 

the  oth., r is  cut  or acor-.-d circumfcre-ntially.      The' pair rolls operate 

at  different   speeds in such a way ne to cut  rather than crush the  coffe e 

bean particles.       For finer ^rinda,  a second pair of rolls  are  install..-J 

below the main grindíne; rolle  and these are' mor.   finely scored and run 

at  higher speed» 

6.'•I The comme'rcial  grinds  are  regul.r  (for percolators), 

drip (for dripolators or vacuum-style- eoffe» makers) and fine (for 

vacuum style coffee makers» Ho-ever, all-purpose grinds are more 

popular, 

&J+2 Ground coffee  is packed in vacuum cans of various sizes. 

The  roasted and ground coffee  is  conveyed, usually by gravity to 

weighing and  filling machines designed to weigh and  fill than to 

évacuât«;;  or evacuate and  fill  vith an   inert-    gas and  finally to 

seal 200 - 300 cans per minute-.       The  can is  filled with ground 

coffot with tapping or vibrating and loosely set  cover is partially 

crimped.      The can then passed through the vacuum chamber which is 

maintained at  about  29"  of vécut», the  cover is clenched to  the  can 

cylinder wall and the can passer, through an acid valve or chamber and 

is stacked in corrugated  cartone  for shipping» 

6,^3 Coffee   additives .<nd   substitutes have been used  in all 

coffee  tormuiî;inf   count: i.e.       Coffee   additiv- s  and  substitutes   inclue.; 

roaat   1  chicory,   chick  ;..es,   c   r.   -1,   fruit  enei   Vegetable   producta. 

1 
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In som/ locations,  consunti rs actually prefer the non-coffec beveragt s 

but  usually theae  .aaterialij are  ueod as low-cost beverage  sources rath... r 

than as coffee. 

Manufacture of Instant Goff,;» 

S.kk Inst.iiit   coff. ...•  ic. the   dry water extract  of roaatoû 

ground coffee.      The product  consists  of brown-coloured,   free- 

flowing particles  of uniform bizu,      Most commercial products 

contain 100$ "pure" soluble solids»    For th,   manufaeturt   of instant 

coffee bl> nding and roasting is  don...;  ns described earlier, 

6.%5 Ground  eo.fi- e  blends  ire selected  to achiev«   th..  desired 

flavour charact. ristics     nd may   be based upon the same blend concepts 

is  are applied to  r. ¡nil- r  roasted coff. -..,       Howev. r,  major bl.-nd 

adjustment«  are m »de to compensate  for  flavour effects resulting  fror, 

the   soluble   proceas»    ¡it   present,  ..frican Wob us t.a coff......   having higher 

soluble  content end lov^r price-  ar».  used to a greater •-xtont  in 

solubl-   coffee than in regular  roasted  and ground coffee»       In this 

respcet,  Sarawak has an advent aiV,   as th..   coffee so  far r;rown and  also 

having prospect,   ar».   only   the   fiobur.ta species. 

6.46 In the  roasting of coffee  beans for instant  coffe*:-,  th.;.. 

batch type  or continuous  type process are employed as for  roasted 

and ground coffee.      Th.;  degree  of roast ir, usually n little higher 

for soluble  coffee.-.      It  will,  however,  vary,   depending on the 

variety of  coffee  and bL.nd used and also the   flavour characteristics 

desired.      M SMR.11 number of "express©" or De mitasse  instant  coffee ar-. 

marketed which are  propared frora extremely dark roasted coffee. 

6.47 IB grindings,   st md/ird coff.a.- grinding machines are 

employed and the  grind is adjusted to be  most   suitable  for th.   type 

of eercolation used.      (le ne rally,  it  is coarse r than the  regular 

ßrind  of vacuum-jr »ck. d  '-oi f  ...        Coars. r products ar.    ue. d   to avoid 

th...   development   of  e-xr.-aaiv    ;-r   -, ur< -   and lot;;  of pr    :aur..   in tre 

percolator  hydraulic  ayate :¡i.        It   la  important   to control   th.   amount 

1 
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and  distribution of fines  ahich nv y interferi; with  uniform extraction. 

If  the  grind  is too coirs..-,  adequate  extraction cone.ritratta and 

soluble yields fail to be   obtained unless longer timo  periods and hir,h- r 

tempo Frituras  art:  ueed, 

S »kB In th.   extraction of  soluble  coffee,  use   is made  of hot 

«>-*iter under pr... saure»      extraction methods at hi r than p<. rcolntion are 

used  in the  small-sc.'il.L   production of soluble   coffee-  including batch 

extraction and continuous  counter-current  extraction»      The  factors 

affecting extraction efficiency and production quality ares- 

C-i) Grimi of coffee 

Cb) Temperature   of ua.te.rfed  to the  extractors 

and temperature  profile  throughout  the system 

(c) Percolation time 

Cd) Ratio of coffee  to water 

(e) Pre-rnoieturing or wetting of the   ground coffee 

(f) Design of extraction equipnr nt   and 

ig)  Flow rat.    of extraction through the 

p. rcol .tien e o lam na» 

6»l+9 The percol'.tors  are   of cylindrical type  with a height   te 

di ami ter ratio vary in.,   from 7*1 to '•si.       Th«.. se columns are  usually 

operated in seri s „a se.ni-continuous units of 5 - 10 p> rcol it ors, 

with the  water flouring counter-current   to the   coffee.      The  columns 

are   filled at  the  top with the   ground roasted coffee  through a 

removable cover of vidi   opening plug valve.       The  ground coffee may 

be  steamed or wetted with water or coffee  extract.     Feed water 

temperatures range  from 310   - 36O F and unless the    columns        e   . 

ar<.'  heated,  the  temperature    drops so that the  extract drawn off will 

have  cooled to IkCHF - I80 P.      The flowing extract  température may 

be  reduced by water cooling in. pint,   heating exchangers to minimise 

flavour   ind   aroma   ieoa  ....   prior  to drying. 

1 
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6.50 Th.,.  extract   from the percolators  ia drawn off int  rmitt..-ntly 

into insulated tanks.      Yield  is controlled dir-ctly by adjusting the 

v,viflht  to soluble  solid« drawn off and is dependent  primarily upon th, 

prop.rties of th.    coffe,,,   operating t. raperà turc ,  and percolation tirile. 

Commercial  competiti y    peoducts i>ive 3k% - '}€% soluble-   yiidttU   The 

flavour of instant   cof f\ ,   powder is  GOII. tin)., s enhanced by adding som 

of th«   natural arom;   loot  during  proce-ssing. 

6.51 Then,  ar..  v.ríous methods  of drying.       Nomaily  th,,-  proc-ao 

adopte-d is decided by  the  op, r -ting costs,  product   leases,   c.-tpitnl 

inv -stments and other economic   »spe-cts.      Hoover,  drying is the most 

important  operation in the  production of good instant coffee.      The 

following crit.rv-  are  most  important   in the drying processes:- 

(i)      Minimum loss or de-gmtion of flavour or aromaj 

(ii)      Pr, .   flowinr-  partidos of desired uniform 

size   and  ohapef 

Ciii)       juit-ble  bulk density  for packaging r<.;quir..m.-nt£.{ 

(iv)      ek-sirable  product  colour j  and 

(v)       Molature   content  below 3.5^ 

6.52 Spread drying ia the  moat  commonly used drying process 

employ,^ in dry in.-,  matant  cofíee.      The spr- ad dryers are,  of the 

Bowen or öwenson typ,,  or modification similar to this.    The spread 

dryers ar..   usually eoostruct..d of stninle-ss st.. el   and are   provided 

with adequate- duat  «oll,ct ion systems such as cyclones or back filters. 

The  particles of dried  instant   coff, e  are  collected from the   conical 

bottom of the  spread dryer through a retail valve   and conveyed to 

bulk storage  or pack.a,int bins.      The  process of intent  coffee 

manufacture  is illustrât,,d in Figure 6.1. 

"1 
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Figure .6.1 

COFFEE 
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WnttT 
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;DMYIílQ 

air 

! 

/fi' ! 

^       «M w——— 

IN, i|  PERCOLATING 

V v 
Soluble Coffee 

grounds 

INCINERATING 

SCREE« PACKING 

Fig» 6.1    Soluble-coffee process 

6.53 Ih«  othc    methods  of drying which art- applied commercially 

arc- vacuum drum, vacuum belt drying and freeze drying,    ftvozo 

drying re-tains more of the desirable flavour ind arana componente 

and also nveid some of the undesirable flavour changes that occur 

in «preid or dru« drying.        'This proco 3« i«, however,  limit» d 

in use owing to higher cost  and limited capacity. 

6.51* Instant coffee for consumer wirket is wually packed in 

glass jar« of h oza. 8 ozs»  and 12 ozs. of coffee.     For bulk consumare 

like inatitutiona, hotels, rostaurints, .-te. packing is also mude- 

in boxes  and bags of pliatic  or p-tpe-r. 
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6.55 «  j.:rot   etíve  packing  is r«.quired primarily to pr. Ve-nt 

moistur-,   pink-up.       aagul ,r instant  coffe .  changes very little  in 

flavour quality during normal ? riocls of storci-,,:.       Mov-v.-r,   the 

powder is hygroscopic  "end moiaf.ure pick-up cnusrs cakín¿ and  fl-ivour 

impairment,       hoistur«.  content  t.iuat be  ke|,t  below J% and packing roomr, 

an.   usually  conditioned to   i relative humidity  of kO% or less» 

Manufacture  of Ground (roasted) goffe, Powder 
and Soluble   (Instant Coffee) 

6.56 Itoaatiiig of coffee bo ans (import, d  and local) ia  c-i.rrie.-d 

out  both in '.«ost  and East  Mal \yaia in cottage  type, units.    Se fir, 

no plant has be., n osteblishe-d for the  manufacture of instant  caff-, e-. 

Recently, pione r np, rov.-J. h.,3  b-.-e-n granted to one company  for tho 

manufacture  of instant  coff. e  in '.fest Malaysia.      «  fully owned 

subsidiary of ^estles h ¡.Ve  be-.n granted non-pioneer approval  for the 

same  purpose.       While,  the.   former  factory  is proposed  to go into 

production by unci of 1972,  Nestles are  reported to be-  delaying any 

commitment   in this  regard,   an they have-  .already captar-.â 70% of the 

market  with  imports  from the. ir plants elsewhere. 

6.57 Pion«. 1 r approv 1 has  also b*;on granted to an East  Malaysian 

company  in -larawak to produce   iniong oth-..r things a product   call .d 

•'cofftoF ,*l    a pr«.par-tion containing instant   coffee,  «ilk and au,aar. 

This factory  is proposed to go into production in early 1973, 

6.38 For obvious r-.-asons,  tho production  capacity envisaged of 

the  proposed units cannot be  recorded he-re  though it  can be  said that 

e von if thusv   factories attain a  production equivalent  to the rntwd 

capacity, there« would still be- ample scope- left  for a unit  in Sarawak 

to produce-  coffee-  powder and instant  coffee  for catering to tho 

Malaysian market  (both east and wost) aad market in Brunei and 

Singapore«. 
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6.b9 it  heiS bc-..n discussed  carli,r that  to obtain th,,  best 

r..aultsf  bändln;, of th.   M.t.r.nt  varieties of coff.e is r.,quir,di- 

•obuata  coffe  be m b.in;. th.   principe on..     Jhil,- the  local  production 

of kobusta  can b,   utilizi,   it  Mi6M   initially be  ne c, s aery  to  inport 

som,  quantity of /.rabie-  coffee   from Indonesia or other pl,c,Sf   for 

prop,r blending.       For a f ctory to produce  110 lbs.  of instant  coif , 

powder p,r hour  (or m,0u0 ibü pi.r y,ar),   i(orking ^    ^^  ^ 

invita. ,rt  of around ,2.5 million on fix,d asa,ts would tx.   n Muir cl. 

The  plant  would be  c ,pable of  op r- ting three  ohifts  1Bd would  be 

capable  of producing 800,000 lbs.  of lnst,nt  coffee  powd.r annually. 

Th.  equipment  could b, utiliE,d  for th.   production of cof* ,  po,.d,r 

"* ••-••11.       flic   r,quir.m.nt of lend  for th.   factory  would  b,. around 2 

."«er a  -md th,- equipment  would  coat  „round  .1.2 million.      Th,   factory 

building would cost  around    ¿*00,000. 

6.60        fortdat cpital rfe,air#é#at    bnflüd on thruw months ruquip^ntf 

working three shifts would he  around  51.5 million.       Packing materica 

auch as glase  jara,   poly,thyl. n.   b-.gs »aid hn»t   to fc   imported  from 

—t Malaysia,  and Sincere,     till  such time  the   propose glass pi !nt 

is ,st,blish..d  in the ,t,to or  in s,b«h.      Th. plant would e.ploy only 

60 pt-opl,   as  it  iß a highly capital-intensive  «totale- pl,nt.     Th. 

requirent  of electricity would be around 60 kwtta. per hour while 

the- water rcquir.m.nt would ta...  about  70 cu.   ft. p, r hour. 

6.61 The diesel oil consunption of th.  roaster would be 

approxiMt,ly 9 lbs.  for ov.r 220 lbs.      of ground  coffee while 

for the  direct  oil  fire- „„tor U3cd as drylftg fcdiuffl for ^ ^ 

dryer would *, 121 ibs.  fX„r hour,      ^ ^ ^.^ ^ ^^ 

about    lf%   lbs.    Of   diesel   oil. 
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(j«b*- .^t'.il.s  of   i:\.    • .cài.i, ..y  r-¡uir d  or.   IF; b. low:- 

P:<K-T. ,•.,.. ft i,,,:v ddeTi,;,d 

1# PN~UM,. 1C Qui /.:yO;:  for  th,. tr insuor ¡tion of ,,r, .n -off.,,  to tn.. 

cyclon      ov. r  t.i.      ,•    ,-,  b   tn cl  -,n,r.    Th,.-  conveyor consists of 

•in  inl,.t   lun... 1    '.ad f ,i support   J on -t  pl-.t •  with n motor be-low 

th..   gr.. un h, -.n Jn.-: i-i,,  ,10,.-,-.. r.       Th,-  conveyor lin..'  is m-id-    of 

full '.».,• l.d...'d ,-;("   ,1   tutx.r;,    .ntl  f.  els  th,   gr,,,n coff. e  into th,, 

cyclon,   s. ,. i- tor  on top  of th..   gr,,n b.-.n cl ''tn, r. 

<2» dhtddH dö/F .£ d.^ ..j». ' .,  with vibr.-.tory  f.   d  r to   . naur,   n  r,t  .idy 

supply  of   I'A.    coff   .,   >:.;:.   u;jt.r   for  r.movr.l   of  th...   dust,   cyclon. 

'"ith   lust  coll. ctor un     rn.. ..th,   a:iy to disconnect,   ser,;, n for 

ñ,p.,ration of  co'irr;   r  i;.:..-uriti   -.;   -inch  "is  pi   r, s  of  jut,.,   thr.     a;, 

s md,   -.rid .s,,! dl   lo-- i .n   ho, í  -i,   and  includili,'  ,xfh',n,,t   ser., n. 

ïh,   cl;m,r in hic.d .d  on support in?,  structure,   -ma  is  conpL  t 

with motor  • nd  V-b. It  d.iv,.. 

''• PN¡¿Uh..fIC q ^y^ud.   for  tr Jif-port-iiion of cl...-m g,r,',n coff-,.   to 

gr, .....n coff ,   nilo.       i'h.    coav. yor con..iir;ts of ini,..t   funn, 1   "md 

f.m which ?..rto  ••/ill b.   mount  d  on  found-.t ion plat,, with a motor 

und. rn. at h th,..   è,,r, „n coff •    cl  one-r.       Th.    conv yor lin.   is i.iv.L 

of  full w,lcî,d  nt.   1  tub,,;,   "ind  ft.- da th,.   coff,,   into the   cyclon,. 

separator .¡t th,   top of th,  p,r ,-n coff,,,  silo. 

l*'        ¡à£SLMi£^. • . .-#•£    °f"    lur,inized mild stul,  consisting of four 

co(r;p,.rt',) nto with  s  p- rat.,, outlets.    Further included  is n distribute-, 

couru, ting of  fom   orti   i-.s for f-„-dinè;. th.-   four  c,lls  of th.  ,,r   .n 

•-off...   silo.       Th .   di-aributor is derúgn.-d  for r,mot,   control from 

th,   dumpin    .-t-"-ti.-m.       Th,.   distributor is  provided with a motor   ic 

w, 11  ns a  COTS rol   panel. 

5* Dm^ílm \L It'.for distributor ond for the  outl.t   from th    . r ,n 

coff..    r.ilo.       i'h.   uni.    roa-.irta  of  filt-r with  r„ v, n   filt.r  b.  ira, 

"md   f R "•"•ith »""Jfor,     ...   ,'  H   ,n th..   n. ces. .-try duct   conn, et ione 

urv<   rn,   ,• h   di     out 1   :    >Vá     th     , . m- .• if   ronv-.-vor,    .a     at   t> 
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0u' L   f   irò*,   th     ro.'.a .d   coidf  ,   r.ilo. 

'WZ2i a'ì1L_Jìk^^...^J£:«   '"'ith F"  UE-.tically  oP- r   t, d   out 1  t 

-i-mp. r.s   locf.d   urv-.en,    th   th       rv,n  coff  ,  silo  with  nc .J     diel 

•-•nd  o^nting ,-  ri. i -.-dich  ia    ,rovid,d with  four ¡)Ush.buttoru:  fljr 

op,nin;; of tú.   eilo outl  t,    ,nd with  indicator liL(ht- to show o;   n 

outI ts. 

7* PN¿iJ---:'IC  Jy»V^Y^,.v« Item 3.»  «ith trm.r.or-,tion of tsr ,n coid   . 

from th,   hirudin,,   ee :!,.,  to th.    ro-'sUr. 

"* 2m¿£±J±±^±^. ILIO H. .NT,   Colistin« of: 

••».       rylindric  1,   rot, tin    doubl-   shell roes ing drum with built-i: 

dintríbutíri',  devìcx.. 

b.       Irriti] .<•   d  r'nir.,  hr)U ,iri. 

C*       i;xh-u't   rn   >°r  '•  >nov  1   of  ro   d . r  .-xheurd   ben,   hot   -ùr duct, 

«id   cyclon     coll  et. or   ior  cof id ,.   j.  ,i. 

d»       '"V  C1   I   flafou    . ..• li.-,      d-vict.. 

iJru,':,  na   L      id  cut!, t. 

f*       °bfi"V   'd'-1'   -n,,,i !«   «•'••Pun,    d  vie- ,   -ad  inr.trum. nts. 

É*       lJÌ'   ;  X  oil   WrK*'  lmit*   comply   «ith  oil  ¡-unp,   oil   t .n 

lllt:    ''»      :ld    •'      .-«tic   eaut-Clff   V'llVt.. 

h-       Uoolia», uciî     u.,h 8t .tiomry  circuler cooling scr.cn, 

"X,MJ;:t"'  for  coc»l«d    ir,   end rot .tin« dicch. r£>.  d. vie,.. 

x*       "n  a e-c,.!ry     ir ductin.,  end - xhcuct   yteek. 

rh"    ro,stin'   ^  nt   i ;   l-'ii-à.:h.d   com.l.t.,  with  n,c. scary  actors 

-"»rid  driving    , .ers, 

9*        &v'r ¿¿^.iMkc..  to H,   conn^ct.d *ith th,  rocst.r.     Th.   «ton.r 

will  fa,   B«    .iL.d -ilh  .ìc vi-,  th    cool.r or» the   ro.,st.r.     Th, 

.-ton..r win b.   ¡f,ovi.  -«  exth  „ c^.ry ,.e,uipRh „t  to p. rmit 

int   rronn cticn in  -      ,   ,c     ,lth  th.   ronntin,    !n,i eooli„C o«   r lioe 

prior  to     -  >=~i e   . 
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1".    i:.'. 7..J   '-:íl   '   ,.C     ... 1,    f o       t ;;    :    «uth 

3r •!•      f"r       j    cía- -o    ;.    ,-u    i , d   cot f.    , 

11*       3ü^K.,; £Lvó,.•(,.,.   -.dju.-.;.   bl,    •o piv    th.    ty;,,   of grinds   r, ,ui¿> d ¡n, 

th. ..xtriction ;,rofu;-i, I'h rrcnul .tar ic provi,;.d with c.rin.,i.cp 

íu Mí conci fin: of corni., i. cl rollo ivin, ¡cuìtipl. , auction, .] 

'•ivÌR,; u:¡110'»' c- ' *• oductc. The prcrtul'tor ic completi' wit:, 

motar end  built- i¡» r    .celie  e,pcretor. 

1?* la-££iá£-il¿kii.* inclusiv, of tr.v Hin,-troll .y, to f>, u. . -1 ior 

tr ,ncp online of :,h • i< had ground roff ..• froc th.... seil... to ti,. 

>xtr-'Ction v ce.le,   . xciu.ii?,  of cren«.  b,cm. 

15*      ¿I¡£»   for    r'nul   !   ,}   coíT,,   of aluminiz,d mild st- , 1 

lk-      Ü'   fr«'      i .hi     -off  Hi    ¡Tuicd,   (¡nnul.,», d coff      into   <  buce t 

b.'lon  in,   re  th       etc  ctv,;1  b.¡tt.ry. 

B- igriiciTiür ,i r:'ii),i 

1# l PiX'r ¿k-£l'i.L.„, ,-!( . .-.i'jt   inclusiv     of  fiilirc:   scout    md   b»U,rflp 

v'-1Vv    !»<•   -i-'.    •*-   ;•'       -   o,„  outl   t   of  th..   hopp.r.       Ph.,   filli,. 

hope  i-  will  «i     c!ilC;i   (1  in s(   inl   ,.3 ;;t     ^ 

¿JÌiaiLLIiì'^Ll'i.iL^i^-^'MSf   for su-ply of wete r to  thv 

xtreetion b.U.ry.     th.    ¡;u,..P¡J   ,r.   supplì, d eocpi  t,, with  directly 

coUll  d mu oc    ;;c  h ;;,.c   ,!;!.,,.       Th,.   pump« ar .  d,sign,,d  for  c 

pr.ccur,   of up  to 20 k ,<;/cr.t    ,.nd ar    of eultipl    stop 

cntrifui ,1 ty,,,.   -.üJ     dciniUas st...   1  irnp^U, r s and h, twine;. 

3< ^I^--S2EaM^L.^l^^£BÊal    »ith  control vnlv,   for adjuste nt 

of th,;  water flow to th,  ,.xtr-ction batt,ry.       This  instrument   i-, 

of th..   Foxtaoro ..-• TCU' -ctmv» 

k* ¿-¿¿ÊS-ia^iWi!..^/:.;^^.   for h. etiiip; of th,   f,,d  wnt,r  to th, 

r imr.d cxtr -tioe  t. ,,P. c tur. by n, cric of steun.       Th».   h,et 

••x,*h •«•'••'•  ^rci,,t-   of   •    .-¡tr  icht-thcccch  tub,   fcundl     with   fio  :..:, 

"    :!   :-   ;'     "'    :      "    .i   "k  f»     oc* cid«    ir.cul-.t- d,   cov.r-d   by 

• t   ir.h •      !    -p     fr 
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~'
AK

    
of  -"    L*i]     •<•   -••    •"•      II   3'^.      aaeh   v.a.;,,,l   cori.-i.-tr.   of    . 

v   .iic'.l   tub.-  vit îi  r,...-ic .i   to;, nnd  bottoni   for  lo-tJiri:,  -.ad 

di ich .r,',in,   o'' ta    ...gd',>.,   raap ctiv.-ly.       Further th...   v..   aa-1 

ir  '   w-P  •«  '-'i'. i'.   f     o\ ;bl,.   top  -m-1   bot ton  filt   ra.     Th...   cyliaaar ,1 

;"rt   <•>*'  th     . xt--  r . v •   i.    oui.«i 1L   irifîul'Kd  -m«!   cov.-r. d   with 

nt .ini.   a;   -.t     1   .-,!. 

•'* 5J±^ikii^,J^.^,'J''.:..vl!!ül;'if   ""ompl.i,. ,   o."i •    of st ani    a;   ;•;:... 1 

..1,1  }0h, 

7* IJe'Lrrli.äjiiM'ii . i''[i.rL'.!íL^i£íi"»   non-lubric  t   d t.k.    i-r rt 

b'iU  v   lv"''  i'"'  full    •'..   ial   >.;  ;¡t. ...1   ,,IdI  516. 

x lL^Í^i'^'-JÍ.IJl'Ll.'.1.'_^iZiilL^i inclusiv,,  of at ..ml, UïS ate#l 

piaírir;,    -si Id  .-.'   ,1   yL   i ,f ,   ri .nÉ   ;;,   fitting;,   fluch  v-,lv   a, 

non-r  tarn v 1 v  a;        o.        ih     .--.y.-t.   m  of   proa sainp  pip.,   lin  ;-   is 

li •"i'.'n  :i  fn;"    '**y  •'i:;,.  atlirip   ,n<l  cl   -min,;,   if n. e«-saary. 

''•'• Ji_„_. "„   . . . .• ;•  -:_ j__.   ia  doubla  a .al  ball   v ,lv  a 

'••••'' ' . •      ,    . '    i   ', a.       Th«.   v.lv.    i.s   ajaci .11;/ 

-1  ':1.'"'l'l   *'•''•   '-o¡ ;\   --   evi,-,     ll;d  ;:;v.-it   rint. rial  i.s  a.d>    of   iv- 

ini'ore. ci   t   flou» 

lo*       ¿_._lL_   J...'.:   .;t-ppt"M:a_ ii  full at-dtil  so r:t,cl  ,,!.,!  JCA  with 

1    L'*'   '  ' '- :R   ••    l»       I'"''--   i-.Ifb..   V-.TV-..S  -ttv built-in  into  th,.. 

proc  a.ain.p    .  ni toi .     a.;   • et in,',  ..r;  a  throttl...   valv,;   la tv;».,n  th.. 

v iriour,  . xtj'.c».or  roi,   :n;-.» 

U*       ¿i±±JLàL±.-A/.rt_:-»..i-z±£ » r.!il<'  at. .,1  with  flancos.       Th,; 

st..an vaiv ¡- ..ad .-.t.     n  t.;-. «,r-   ,r.   buila-in into th,.  proca.ssi.np 

r.;anifold   as -.11    a:  cornu et   d  to  th,   !   ..d  wat, r ik-ut   exchang. r, 

and th..   #a, uui. l-s-alm    ayat- ra 



j __ 

1¿»       ¿ l'H,.,n. i .-».>'-••. lv"   t ..¡'' , .    .A. x'KCLL ,Rò  fornanu-il  -idjik-ti:.. nt   of  ti, 

**••   :»  "'it' i'   •'•   -••     ••     ur •   ^v-iuii-  d  on  tk     10 . ¡i •».-tt.jr h, -tt     xcn ,ri.-.. r. 

li.       V. ,,lu,;0 :;,q-iO.    V   .;....     ;¡...it:.. .; :l¿.     Th<.   manor.,, t. rs   ir...   li mid 

fill   -i     n '.i-i. ;'   .'     i.   .      fiinphrnn»        I'h     t.fi,.rnor„ t-, r::   -ir     of   O, 

•'^•riri     -.i. ; í' :,» i'h. rf ,.;  00.i.„    into   roid,   ci   "»it h  th.    r,ro:ui •<: 

'ir-    M -a,    o.' .      ir. i.. .;    •'.•      1,  .,1,0   5(Ji, 

lL*'        10'Ji ' ^     .''I-  •'   •   •   .•   i   ;"or   ; ;i       vf ri •!()]•;;    -n„   th     f. •. l  <»=tt,.f   h     t 

• xrh- r„... r,   cnnr-Lj-uci   •.'.   í;i  iiild  ,:0.    1. 

15.        1   ob. PO.w'l       f' i... ,   i.-.-   > 11,:   . ro.-. :.,,r;ín,....   moni fold,   construct   0   i;, 

nil--   .;t   ..1, 

lb*       ^ J''J'  ••'•-••L id-»' '-•A •>''      •' ••   t'i-P .-.. x... eut. d  in h. -!vy duty s  -^Kor   o.,     i 

1' i F" »   -in.i        .1   :. 43 l'o,      i'/w.    •.:   frinirmi;.;   of  r- si¡;t ;ñ<~     durir..    tain-.-do 

17*       ^iPOT •!->£ ¿-J:.,YI.'...   -ma P.. ì-   O.ÍC, iloti ü.- O0r<,.0il0h M.OLtt ID.     i'h.. 

''• líüii,-!,  .K-U-::-.   in   th.   t..x=-f   :i     r:,  will   tx íipofia-    X-r ly  d  r.nd   tí,, 

V'.OíHI..-   viU   b,    !•:;,'d,'o.':¡r ;• i--  .1 ly   pr\ ssur t-st.d.        ih.      nUr 

•xti-:ction .luafol..:     ill  h,    ,.r   fabric O d   in ,••   ctíorit;   -,nd   fin  lly 

-t;:"ufflblod     '..'. 'í   >      1!: r   .-ti OH, 

i« ^M.U.BL, - Pi, t Si.;:: .x:_.;.\   o'" ::t-li.J,,..;.;s  nt,.  1  .1   1  304.     Th    ioubt 

flit    -   ntrd-,   i    i.:       ¡>i.v ,<  -Uh  ;¡  n.rdi  100   f 1 it.. r 1 ri;;  ncr  , r..,   ; ,.d 

'•"i1!   thll:-   >' •- >• « r;  r;..   OL  in:.,olui>l.-   ? irtirL-c  fron th.: extract 

prior  to  :-pr y    0-..i,¡   .        i'h    ytnin. r  vili   b     loc .t, d  lxti>. ,..n 

th...   , xtr.cd     ,ror      .   1-   ii:,,-,,   .,ni   th,   irnnr,i\-r pump  connect   d 

to th*.   .1,0,   f .. d  ¡ Uí-T;» 

2. '"I I't   '-'th  -ill  porta oxdrifi,  into 

•'  •':''':'... ; '    <-f    t   ¡¡.¡.ss stv...;l, „Idi  304,     Th.. 

puf.-if.  i« -vit h   5 piston,-!, A  entri fugai  pump »»ill  be   f...  din,-, 

• xtr '-t   fro,    th..   st or   - . t -nk.-:,  to th...   H.P.  pump.     Inclusiv., 

of • ,of or. 

1 
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3* a ¿-r.<J.-:CV10i. ...Y.;./r,     consisting of an inline sparer to 

distribut,  the C02,    .nel a  £lo*^m,:i< r  for adjusting  the  »mount 

of C02  iV'iuir J.      This jyst-.-m is to b,   used for control of  th- 

final  povHe-r bulk d,nr,ity,  wh.r. necessary. 

k. 

5. 

6. 

8. 

—",,L- •••—ii-Lü-i of th*- spraying   sy.-t,m type,  eonsiating of 

nozzle  heads  of -U.dnlos* at- ,,1 „Idi  316,  as «Jl  as  ineerts 

and whirl chambers of tunçste« carbide.      The assortment  supplii 

will be   of «uffici ntly varied size   for Selecting th.    correct 

nozzle  combination so as to  obtain th., best  possible  partici.. 

distribution. 

E£&Ji¡LJÍ!m!&J3'M>j VnLVIhG .tND FlfriHQS continuine  ti.. 

proce-ssin,   lin    bete    a» th    v xtr-ict   storag.   tanks,   doubL.   filt .r 

strain, r,   hi. h   er .-.¡pur.   f •• d  Pump  end the nozzle   i\ d ayat..m ou 

top of th.   apr.-y dry.r.    all  piping and valvin¿ will  be  of 

stainless steel,   ,JSI   304,  end  designed for.-asy dismantlinc   md 

cleaning. 

SiS-a^aK^oJi coru.dr.ting of  high pr. eaiua. 

valve manifold,   and   Q. xible   hinh  pressing  hoses connected  to th. 

individual nozzle telescope  st   ,1,  Alòl 304,   further,  a nozzle 

by-pass,  tank will be   inntalled. 

CttgLEl'E ii¥aGj£jS»  consisting of  new type air disposer, 

cylindrical action,  ..iir outt-Uc,  ring,  and cone equipped with 

cooling  air int -,.ke rini4.      The  entire  drying, tower is mad«  of 

pro-fabric ated. sections,  -vith   ground-off «elding scams,  to be- 

assembled and  w,ld.d  together on situ,   constructed  in stainleoa 

steel,  Aliil >o4,  on an an,e,l,   framework of mild at^.1,  well 

insulnt. «1 with slagwoolbats and  cover, d externally with stallile, a 

sUe.l she,.tin;..       Complete- with  service  door,  Side lipht,  and 

observation pane-, 

aiicrHMu^jvjric JLS ... .a. : JJ¿ aurorale CONTHOL P^NSL. Th, hamin ; r, 

are   to  b     loc  f   J  o:   th.    conical  bottom of the  dry,r,   and ar- 

°I'  rd   d     ata.-icdiy   fro.    th,    control   ... tn, 1. 

1 



5« MULTI-UiJCio,   conpl.t   ly •    d,,   of steiinle-ra; ste  1,  «131  ICA,    .ac!. 

duct   .. qui]:,    1 with damp rs  to acljuat   -. qtially th..   air flow to th. 

cyclon.-.'j.      Th..  duc tu  ae..   coma. ct-..d to the  air outtak...  rinp,  on t'.k. 

spray   dry...... 

lu. Ç if CLON CS,   con.,i  t ly ..i .vi.,   of  atainl-, aa .it...   1,   „loi  }0k,  for 

separation of" th..  i\-oyelim»       pov.ai. r  from the  outlet  drying    -ir. 

Th.   cyclone:; aia   a.ieeially  designed by Niro atomiz-r with ri  vi.'.' 

of highly uffici, .it  reparation  of povci. r   .nd  air at a ninintui.i leaa. 

of po'vduv.      The iii üvidu.al   parts of  th...   cyclones aia.  asa-.mblv d 

by m-, ans of turn buckl. ¡5,   ind  are  easily   ace ereaibl.   for insp  etion 

and  cl,.aniït;î;.       *11 a 1 iinp  a.,   ms ar^.   int. rnnlly and externally 

ground-off. 

11. HÜI'uCY úc.ul VtiLV..Ì3 pL.Ce-d   it   the  bottom of  th .   cycloa.s,  for 

recycling powder dii>chnrrv»       Th-.,  rotary Tilves ar...  manufactui   d 

of atain.lv..sa. stvl ,,Idl  y?M  ami driv. n by  a  g..ar motor. 

12. H ULT1 -EHI. UòT i)UCïA betw.-.-n  the  eye Ion.    outlets and the  exhauat 

fans,   manufactured of    ,,tlv-' nized mild  st..v.l. 

1,3. nlU UXJivUST F..H, e. retrifupal  type,   for suction of eir  fror   th. 

drying  tow- r,   through th..   cyclones,   to th.   air .xhaust  stack. 

The   f m  in ¥-b-. It driven,  with  shaft   running air coolv.d ball 

bv.aringo  mm  is made  of < ..-Ided  steel  conr.truction,  cov- r d vit!, 

corrosion-resistant painting,   complet.;  with  ¥~b< Its and belt- 

guards,   inclue-iv,. of motor» 
1'4' AIR LXHAUST STACK. LAtitJ &  AIR HOCl».  made of galvanized ni Id 

steel  sheeting» 
15. AIR „"tili YMt Afp Á1H IHTAKC FILTER    , Th..   fan is of Ce-ntrifu0«l 

type,   for supply of   dr to the  drying to«a..r,  and is executed  in 

accordance aith the description for item 13.      The  air filter i.e 

located on th.   suction  aide   of  the-  supply  fan,  and will secure 

that   the-  air is clean, d bv for-...    ,-nte-ring into th.- air heater,   and 

thv n  parí!.i v,  to tr.     iryin,   to'- -. r,       Inclusiv.-   of 'eotor. 
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l6* rtIR  INLET DUCT »MP h^KlniLY 0>   ....   D u,„ t   „, made  of stainl..üo st.^1 

A 131  5CA. 

17* ST,taT-UP  jLtCKt óLIyJ r.ar¿  ,»AD MIK BOÖÜ.in 3t.iinlv.-ss  st-...l ».131 

jOh  v.-x> cut ion, 

l8,        M   ./*'i olL-I-l ' .D   >A'. VirZ'/ri'ii*'-'for firing with di. sd oil. 

Tiir.   "onb , t.i.ji: irò',    ii oil  burnt-r ari. used  as drying m.;diur. 

ift.r mixing with th... pre--h. atad air to th.   t..¡up., rature   r.,qmr d. 

Th<-   cylindrical furria ia  cov.r..d outside by a  shell  of mild 

steel.       An inn r nt.el cheli lin. d with high grade refractory 

mat   rial  formi; th-,   combustion chamber with th..; burnv.-r  front 

plat,   at  on«,- ..nd.      Th. air enters  into the  furnace through the- 

annul us bv. twv.cn the  inn.-r ,.nd out. r shells into a mixing chimb  r. 

Fro« the  mixing ch>imbv.r,  the  hot  nir i.-; carried  into th..- drying 

to*'., r. 

19'        COMBUSTION hU F.ili <UND „J    FILTIùR.     The   fan is of centrifugal ty>..t 

for  supply of thv   r. euir. d amount  of combustion fair to th.   oil 

burn, -r in order to ae-ciuv -i p,.rf. ct  combustion in  th.   air heat, r, 

Th..-   fan construction will be as described under item 13,    Tht- nir 

filter will  be desi,(.ned ?•.«  described under item  15«    Inclusive of ueter, 

20*        COMPLETE OIL mmm UNIT,  of high pressuiv  typ«:,   inclusiv... of oil 

pump  with motor, and electric finan.: failure  control,  as well as 

control panel.     The  ignition    of tht  oil takes placo  by m. una of 

electricity.      Further, all necessary int..rail oil pipe  linea, 

oil  pressure mnnanctors,  and control valve s arc  included.      The 

oil  burner is designed for manual  control. 

21*        PMlWni'IC  ilECÏCLS LIME, mad« of sanitary  stainless stool tubo» 

This lint- will return th..  recycling powder to the-  agglomeration 

zon».   of the drying tower. 

I 
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23. 

2<f. 

15. 

K,CT£üiIIIG F,¿¿U^ma Centruiug-al type,  as ckscríb, d 

undt;r 1?»   for coiw,,yín.¿    of r cycling powder through the 

pnuuri.tic   r.-eyel,    lim.       Th,   fan will  be,  ma,,,   of otiinle-ss st ., 1, 

.-..loi  ,504,       Inclusiv,, of ...otor. 

SSiMM£^^^ -¿th all part,:   ca.iing  into cont ,ct   .dth 

th.   product  mad,,  of stein!,,« 3t   .1,  ,kl3I y„.     The  conv, yor is 

locut.Tl -it   the- powder outt.uk,. at   th,   bottom of the nprey dry.r, 

and  will traneport  powd r  to the  powd,r  binu.      «tj„ct,d po,-,Ie-r 

will   puts«  on to n  ::. f)arat„.,   outtak,.       Th.   conv. yor will be 

supplied with 'idjuutibl.   víbmtíon unit.       Inclusiv   of spare 

wir..,   nvsh  ocr,;«B. 

INSTRUM'JJTATION for th,   spray drying plant,  comprising, 

a. 1 multi-colour etrip  ch.:.rt  recorder,   for r cordine of dry..r 

inlet  .-md out lut t. np<; rature ,  extract  t..n4„ rature- prior to 

dryinp.;,  .-md nozzle  civusur, . 

b. 1 iridic  tinr;  thv.-r.r,ot,. t   r,  for  n,..-,;iur.,rr1,nt  of dry,r  inlet 

t<. ,-ip   •••-.ture. 

c. 1  indicating  Lu  i-,,or.i. -l,,e,  for  m  •..jur.-nient  of dryer otiti, t 

tene.   i'-ltUTe. 

ci.        1 v.'icu'iri fteur, f   for -i ,.-e,ur,. r.eiit   of  the   vicuun in the 

opray dryer, 

1  indic-rtinp ¡.r.^un    gr1Uc,   for control of the   nozzle; 

pre s .uru. 

Further,  all  .uxosonry capillary  tubing find bulbs. 

SSlkaEM^iÊJÊEmuMSk.    »e  above  instructs »ill bu 
mount, d in ., panel wh,,ru Tilso thi. BOtor pUiîh.buttons art  lotnt;df 

n.s well -v, a  Tío» ah. ut printed in plexiglass,  showing the ont ire 

spr-ij drying plant,   •and with  oignal lamps  for the   various motor. 
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D - PHCKL'ÍG oJC-riON 

1« ^ f't  a   • CO: :,,i i     ',   for reviving and  transporting the  pou.r  fror 

th«.   »       <   >•    i.'        ' -    t. h,,   tilt in;', devic... 

2" TILTIIlù D..¥ICK,     for  tiltin,    -nd  , mptying  th..  por«  r into tira 

po'/d.r  ho¡ p .r. 

3« UNoCRrtMBL„a or  -.utoi-iat-ie  f>.., d  tabi,    nlioaina: giaua  j-.rs to tv 

brought   in*-.o  a;in,l..   fil.,   lor  povek-r filling? 

**• J.->H CLJANHH consisting of a  cleaning nozzl«.   through which 

compr, asad air ¡m,a,ae    nd  the « . by blowing all  foreign oatt r 

out  of th«   glaoaus.       Th«,   cl„. .an«...r includes a  conveyor belt  and 

36O    gleac jar turniiij., a..vie«, » 

5* atJTOtWIC i'TLLING »„telHCtf. with  filling h«.nds 

6. .»UTOHnflC COPING ,,ND <JLul;,G ».„CHIME. 

7' hMhhlim f^CHIMB,   for   njtoraatic labelling: of glaan jars. 

8# ¿B-ii-i» UTOI'L iT IC  1 'itCK If <G i i «Gì 1INE  for packing gl.-.axa  j.-.rs in c ;rdbo. rd. 

box- s. 

9. SL.LLIIJG 1.;.CilllC„,'j^l'L.,11   for cicaline cardboard boxes prior to 

filini,,  v-itl,   &i. .¡c,   .]   )•:-,. 

10* V..adO ÜÜ COMVEYO. » jir2.;CZ  for  trena, por ting box.-o   from on,   machin,, 

to tht.  other« 

11# PNKtf^rie àr.tl-'LIMG H-CHIN. t '»air Boxer««  for closing enrboard 

box topa» 

E - AUXILIARY SfiCTIÜH 

X* ¿ t'ILTEBBIG UNIT,  -ìtli  r aovabl«    filt. rim;  ..1. nu-nt.      The unit 

Is design in stainlens steel *IGI }0k,   for all parts coming into 

contact  with the  product.     The»  filter is to be  used for Swi3r.ire.tion 

of insoluble,  p ¡rticlus  contained in th«.  extract. 

2*          I. &•-•'-.: r'<XLL, X*a__!-V._.,iit  af  :  -j-,c a    *vp. , for cooling extract 

by r      ;'      -'        '      '               •    "       fir  ' f   ,        a: by   th«.   wnt..r  in th- 

ae-caa       ',           .                    ..,     i        1:J ,.,,..,     ..,      j,h   thi    . xt,-.ct    .r 

fi ««I-,   of    -a-.ir,l.   .a.   et; .. ] lóT   504. 

1 
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->* l BC.l^.   ."'.uN'K,   for collecting.  • nd weighing out  ...-ach bitch of th - 

cone-nt"at.al extraction battery,      The tank is made ef atainl.sa 

ate. el   nUI 5»,   Jul  furni.ch. cl with  «cal«,   to be mounted on the  floor, 

4* 1 RWRIGS.t.ilùii  JKIT.     conpl  t..   with all  n, Cessary acra..ssori,,s 

to supply  chilled wer   r  for  coolirif,  of th..   extract.    Th,    unit 

consist   of FliciOH coa^r, aaor,   con-I -ruea-,   chilled »enter tank, 

chilled  water   circuì .tion  •;«•-,   agitator,   th.rr.ior.t itic  and 

aolenoid v  Ivaa,   inteiaiel  piping end  . i. ctríe motora. 

5* 1  •t"L:" DUO».L.:le :L.IT.   for water  uoft..nin£; of the  extraction 

fé  ci  iwitei-,   conai. tine, of <L. ionizing Vesael and saturât or, 

incl.urd.ve   ef  int..rad  pípín...   -nel  valv. s.       Th -  Tee'   n.: rat ion of 

the  unit   te.k  e   pia:      -uto latically. 

fj* 1 alH COHi^^joOH for pn..urntic operation of  "C^iEiC*'' blow-down 

V'Ivo   arai  instruí., rit, 

7* l....BLOw~DO.'r CYCLOHL  for collecting the   ar.,ncl ground coff.e. 

wiate. 

g* idSMLJMLMMíél*  COí^l t,   unit  with burn«, r,  blower,  etc. 

eiuiteble  to heat   fe  d \rj , r  for extraction. 

9. 1 "1 ;    '   '^tt^LA:'.. '^_: ,''j»»   cor;:[l, te   for powd, r  root. 

n.. ct.ion  only. 

F - SP^Ilkl P..ZK  ¿Xi'IOIi 

Lota  of  ape;-,,   parta constating of nozzle«   for spray dryers, 

Valves,   fite,ints,   etc. 

The   cost   of na chine ry also  includes 

¿rvetícHi of th,.   ;iitire  installation 

Supporting structure, stairways  and staging 

far   .-h    ;h  r    n'    x'r  -tion bnttc-ry. 

*   -     i'iïJn     , a-   , ,    t. -M,   condensate,   and oil 

'' '   a '   ; .,      : i    j> i w-tt..r» 

11 •   >        •  '    e' 3r start«, r. 

1 * ' '•      rti.aan  aorta» 

1 



\ 

# 

-    X.C    - 
::iíiyj M  «I 

P|ri&iPi'y¿ 

7,1 Pineapple  i;:-. s  aerhaceous perennial which belongs   to  the  i*enus 

Ananas of th»'-   family Brome laccio,   'in     is a  native of tropical America, 

Following it.; discovery by  Jtiropeanc  is   1^93,  pineapple was  widely distributed 

throughout  the  tropical  countries durine,  the  next  150-200 year,..,.   Through 

the  centurie«,   a  host  of varieties,   .strains  and forms »vere  developed. 

Through 'ill  thene  varieties »hoi- groat  variation in the appearance of tlv 

leaves and some  other  vj,,et'itivo characters;,   thoy all possetis  the  same 

distinctive  fertile  ch.; saetero and growth habita. 

7*2 The pinea;e,le plant has in general,  a short sten and shallow 

roots. The leaves,   ¿  to h  feet long,  ar>.   stiff and slender and are 

specially adapted   for holdinr moisture,   In some varieties, the loaves; 

have sharp spines alon,s, the edges, 

7.3 The plant   is monocotyledonous,   and each stalk beare, only one 

compound   fruit,   which  is;  bonis centrally on  the plant some   18 month;-: to 

2 years after the  .slip or .sucker is  planted   in the  field.  While this. 

fruit is developing,   tin? plant produces  nei;  shoots  from beneath the soil. 

These shoots,  can  all  he-   .ubsuquently usee as  sources of planting material. 

The   'Plant Crop'   is  generally largor arid  mor'   succulent than  subsequent 

'mtoon crops'. 

?*t* The .quality of pineapple  fruit  ii> dopondont on a number of 

important  factors,   including variety,  nutrition, exposure,  tempera ture, 

rainfall,  ripeness and  freedom fror.i blemishes,  insecte or diseases.  It 

is possible,  through manipulation of planting  tine, number of plants per 

acre,  fertilization  and by other m- ans,   to alter the composition of 

ripening pineapple fruits. In cenerai, however, varietal differences and 

effects of weather and relative ripeness of fault by ini larg* outwight 

other "lenents  in  deterieiriins.  fruit  composition. 

1 
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¡V.» Expérience   in ¡.IM*.,  pineapple "rowing countries  indici tod 

that medium to  heavy loaría,   rich in  or"-míe   a- t   ,-r.    and  in nutrient:, 

and sliphtly  -cídic  ii¡.   e-, -ction TO   r.iost  ¡jnitihle   soils  for pineapple 

cultivation.   However»   r.eailt :  miro  «hovn that pineapple can be grow 

ou practically an,j kind of aoila próvidos  they are  not w.ater-lop .ed or 

taoclayey. 

7,6 In honorai»   pia. apple  ia  very   x-naitive  to   froat  and intenae 

isolation» Shading of  planta  , .,„„ fruite frequently results  in carbohydrate 

deficiencies paving rioo to  citili,   «/hite,  opnque,   flrtvourlo.as pineali, a 

of poor   pnlity.  Temperature   i-< very  import irit  in  the development  of 

£f      th.; various physical ,(1,r  ohenicnl ch 'eraeteristica  important  to pia,aiPPlc 

products.  Hitfi  temper ture-,  d.-pro-, aeeorbic acid  (Vitamin C;  and  the other 

orpaiic   ands  of  th<    fruit.   However,   nodorately Mpah  temperatures  are 

necessary to  the  developr.ent   of  th.;   volatile   friction;;  of   fl ivour.   The 

torapor-itur-  range  in  the  pineapple  prowin-    «reaa;  of  the world varia, 

from 3» F to  116"F,  ana  th.,  optimum ter.ipor. turo range  for  the crop  hos 

been defined a«;   between  yfc   -  8a°F.   High temperatures of 95°F and  ovi-r 

nave been observed to be unfnvour-Mc   for  fruit develop.'ont  especially 

when the   relative hunidir;  i..,   elao lou. The   rol.,tiVe  humidity for the 

b.-at growth is within   th.:  ranga; of 6755 - 9'M. 

7.7. Mequat-: mini-all   ir.  esaentÍ ai 1  to  the proper development 

of the  pineapple pl-mt  and „f  tha- fruit. The availability of water, 

'••specially during both  the-  fornntion of the   fruit,  nnd the   final month 

af  the  development of   th    fruit,   ie es.sentinl   in determining both  fruit 

size   jirì   fruit  quality.  Under  cultural or sowi-culturni conditions,  pineapple 

can be grown fron sea   level to  5,000  f.-t elevation,   nnd range fron 

s...mi-nrid r^ionn, h'.vin;, 20  ínchea minf.ill,   to rain-forest  conditions, 

having ?00 inchea of raiafill   innu-lly. 

1 
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World Production     V _» Ì.,_ . -j, J, 

7,8 Pino-ipplo  i'-  on-   of thor.o   ÍV.  crops which  Irwt; exporiottced 

-i  smooth    .nd continuous    ¡ner;  ..'.     in  ; reduction   'ill   over the  ./orld cince 

the end   of tin; ó-.-cond  "ioi-M  J':¡F,   In   lr,J!>8,  the  tot il  world production 

i,f pitio'ipplf! vnn   3»36'<   mil don   ton;;  -n  -rr'dnst   3»0?  niliion  tour'   ir: 

19'A,   hnncr    giving     'ii nv-.r    c-  r-'.t.-   of Incre-i.st;  over  the period of 

••pproxirmtoly l+.I7f:^.   Tru.   !•   di.i    pi;io it>.;l.- t,r-ouucinr-  countries of  fu;   ¿oriel 

•ire M,-,,*   (H'iwnii),   Okiiv.'.-. Ird-rdr;,   T'ivrm, tt.l'ty.-da,   South ..frict, 

Philippine;, Mexico,  Cub.-,,  huotrdi -.,   Konyn,  etc.   The  production of 

pineapple   in Havaii   m:v   fron 776,000  ,.v;tric  t.-rif-   in   1()64 to  85^,000 

Metric  ton,'; in !')'"8,   while th •   dív-uu .>(.•  production  vina ,V?f0OP mt.-ti-ic 

ton;,   md   3" 1 t(K)ii   n, trie   tori:;   respect iv< ly  tor  th     corronpondin,* y-irr,. 

fk'iierrilly,   íh'rdí    don     .iccoiiiit.i   for   -;bout  dd  of   the   total  world 

•.¡inird   production.   Thi     i reduction of pino'ipple   in   tho  principal 

producing  countrie¡3   i-   ;doun  in   i1.'¡lo   ,•'.! 

1 
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Production of Pineapple in the Principal producing 

Sountriei of the World 

\ 

1 

• 

Continent 
and 

Country 
1964 1965 1966 1967 196e 

muom 
Total y. 33 I: 4 4 

lâc.jppoa 

Cuba 42F 26P 20F 17? 2uF 

Maritinique 21 20 17 20 19 

Mexico 198 235 231 251 263 

Puerto lieo 65 73 65 65 59 
U.S.A. 776 852 853 884 834 

Others 9 11 11 11 11 

Total 1111 1217 1199 1248 1206 

S, áMERICá 

Total 394 408 433 485 559 

ASIA 

Cambodia 24 14 15 20 20F 

Ceylon 27 40 32 45 37 

Gii na Taiwan 22? 231 270 296 311 

W.  Malaysia 314 315 317 350 340P 

Pakistan 45 45 57 92 97 

Philippines 155 176 188 208 ?A'h 

%mkpj Is. 49 68 88 87 73 

Thailand 260 301 295 188 200F 

Vietnam Hep, 37 48 39 37 34 

total 1158 12J8 1301 1523 1340 

Ivory Coast 42 49 61 30 82 

Kanya 25F 26F 30P 35P 35F 

South Africa 135P 135P 14OF 14OF 120F        ¡ 

Others ei 88 86 67 76 

Total 283 298 SI? 352 343 

OCEANIA. 

australi« 83 93 115 130 112 

Total 83 95 115 130 112 
i 

V.'OfcLD TOTAL 3032 3257 3367 3542 3564         ! 
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'*i ^Tl Hawaii,   ei,.ex;iVl<        re      .-own   -laoat   exclusively   for 

cavane,   and  their    ro.aietíoe   h.-;  hud a significant   influence  on  the 

growth  of  the  economy  of  th.;   i.,1 aide,   lu   fart  to lay,   pineapple  rinks 

next to auger "<s e primary  oourea.   of ineouo  end employment  in Hawaii. 

Th<   production  of pinc-v; le   íe  carried out   in   five of  the  Hawaii's eix 

min  ísl-nde  and  there   ar -   ton  plantation.-,   distributed   among  th-ae 

five  irsi trvej.   fn addition   to   th-  large pi aitatione,   there  ia  sono 

production  of  pineapple   by  arali   individual  -rower»,   who   noil   their 

fruit  to  the  major producer;;   or«  contract  baais.   The  holdings  of  these 

.an-11  ifeowera  vary fron   a  acr.es  to   1«) ecree,   with the   averae;e plantings 

probably  around   10   icr.a;, 

7.10 Ha va i i ,-rown  raoatly   th«.   aa.iooth cayenne;   variety  of pineapple, 

and often at  altitidor.  varying  fror-:  5CXÌ to  1,5)0   feet,   with rainfalls 

varying froi.i ,.-.'0" - .<CV*  annually.  The  plantations  are.; used continuously 

y.->r after year,   a;   then-   in   no  suitable  virgin  land  available   for   fraeh 

cultivation.  The  normal  practice  ia  to work  the  plantation on   •   four-ye .r 

cycle,  which ,-ivaa -i  plait,   or principd crop,   tnd  one   ratoon,   or .eecond 

crop.   The croiifi  yield,   of   Fruit   fron  th.-  full  cycle-,   from   individual 

field«,   verier,  between  <+0  -   ?0  ton,.,  per oc^e,  while  th,..-   overall  annual 

yield   for  the  total   '.cr.-ar;-    in  Hawaii  i:;  «,eti;a ted  to  be   between  V  -  13 

tone;  per   .ere.   Moa-al'.ya,   lee-av  r,   the practice of harvoeting .a  second 

r.toon  crop íB not  often   folloeod -an the- growers  connidor  if no longer 

econoaic,  owing to -ierre- aine-; yield;; and   >   ahorta,.«; of  land  for planting. 

7.11 The pineapple  plantation induatry ia the  islands han invest fid 

heavily in research o» processing mid land âuitability.      Over the period 

of years,   it has built    •  reputation for being able  to supply products 

of consistently high 'pu.lity at  competitive price;;. 

7,1¿ ,ThíI pine-ipple   in lu-5try in  Taiwan  h-.a  recovered   from  th. 

' *'f,rt;   of  th"   • «•'••••"•i    :' rl>.\  •!  r,   fhr-a->   auh-t.  nti   1   financial    ,nñ 
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t-chnical  assistance   fro M the Initee« otates.  It  Iris expanded to utich 

•ai extent   that,   in  T')6':,   led'an became the  world*r»  leading exporter 

of canned pineapple  -.riti   the   e conci largest producer,  though its output 

of  5^»000 ton« vins considerably lower thnn that  of Enwaii, However, 

in  196? and 1963«   the   production foil  and  Taiwan  loet  its position  to 

Malaysia "is the second   1»rgest producer. 

7,13 Taiwan »,p*os •;   largely the .smooth  cayenne»  variety of pineapple 

and production  is mostly  in the hands of urna 11 holder;--.   Though  initially, 

the  yield  per  acre of   tin..-  Taisante e  plantation;;  veis  very  low,   the 

government.-  drive  far   improved agricultural,,  efficiency has enabled the 

productivity to  incr- a ,   to  1j -   \k  tone; per acre. 

?.'1J+ Thi; oth« r pineapple producing countries  include South .tfrica, 

F'hilippin 0,  Mexico,   Cuba,  nur.tralia,  Kenya  etc.   Productions  froi.i there 

countries  are  email   and   little processine   ir.  undertaken.   The;  un in 

variety cultivated   is   th,;   . ancjuth Cayenne, 

7.15 Though i'r ; lay; ai-,   eau.;   '-n  impert-nt   pineapple producing  country 

during the  pr -war  period,   the   pineap de  industry   wan  almost  destroyed 

during the  veer,   .after   the  u-r however,   plantation.;,   ear.,,;   revived and 

modernized.  Today,  ;,ho   h •.;  r<gained  her position enei  is  th.   second 

larice t pineapple  producin : country  in the  world. 

7.16 according  to  th.    F./t.O.  production yearbook  (I769)  Malaysia1 r, 

production   c>: pineap   1«,   confined  exclusively to   -est  Malaysia,   rose   free 

31^,000 metric  tons   in   l'lé'í   to  ,5h0f(.Xii; metric  ton.-   in   196?.   However, 

at itistica  obtained  locrdiy  indie  ted   tint   productions   in   I96?,   1<W and 

1%'j  were   respectively   Í'7j,>ü1  long  tone,   ,'>MS,?0ü  long  ton«  and   301,^1 

lone- tons.   The d seripeney  it; due,  perhaps,   to the  exirstance of a large 

nurib»r of  saall  holding«t   for which  it  is  difficult   to  obtain  accurate 

re  >ti. tic::   and  dif  ..rent    e,-..cL. a  r.: .Re   ;, <  i-  eea.   eatimtea  booed  or.  a. .t ei   J 

v il ,bl( . 

1 
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7.1? The pine-npnlo is planted  both on catates bas i.s and  on amallholaer 

basis.  Till recently«   the ritió between the  two  •;ma about  1:1.   With the 

fall in rubber priceo.  however,  and th.:   . establishment of a national cannery, 

fiore and more acreagea  'tre coming under pineapple  thus MblaelÉg rubber in 

•mil holdings, 

important 
?«18 The  four most/ve -it-ties  of pinuap ,le  p;rovm in  Malaysia  'tre 

¿íru-npori? Spanish, ^ol aicor Groon,  ¿nrwak and Mauritius. The 

characteristics  of these: varieties  ar<   shoea in  Tabic 7.2. 

7.19 The; variety rao-t cohir.-ionly crown  is the  Singapore Spaniàh. 

Thc fruita  from  thir.  variety,   •,,'hich io used  in  the canning industry, 

usually weight;:   fron 2 - k iba,   ,   and h\s a good   flavour and  colour.   Its 

chief disadvantages  lies  in   ita   deep  irregular  eyea which often  lead   to 

considerable eaatagt;   in  canning  and   it:; r- lat^vely low acid  content. 

The Caraaak and Mauritius varieties are mainly grom on  a  amali  holier 

a.calo, 

7.-'ü '.Thon  pineapple   as   fir;:.;t   grown  in  Malaysia,   it   wa,,  on  soils 

d.-rived  fror: quartxite»  ai tua ted on high elevations. These soil« wore 

soon depleted through  lack of proper man,igemont.   Subsequently, 

pineapple   cultivation   aaa  shifted  to peat   soil   and  thia   has  roinnined 

since. Today, 97% of the  pineapple holding are  located on pent,  2>i! on 

aineral  aoils and  1% on both  pent   and rainerai soils. Plantation on thi.   .-.oil 

has howver the  problem of drainage.  Uso  the spongy nature of the  soil 

hau; been one of the cv.jor reasons   for retention  of manual cultivation 

techniques,  even  in  Lerge plantations« 

?.:'"1 In ae.rawak,   pineapple   is  an inai.yiificent minor crop.   It  is 

planted gather in backyard;;,   or intercropped with rubber  in snndy soils 

'*;-1   •1':;r   "•'   i''.'d-vf-li a    aa.a-Iic   .oil,,   fhe   fruit   ia  -yn-.m   in    aratt.red 

'       '     t»a"a, ;ho>it   tr;     et- t-,      ad   t'e a    i.   n:,   reli   hi.-  :t>tieiica     vaitebie 

1 
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CHARACTERS OF THE COMMON LOCAL ¥ARIH1£5 

Variety Singapore Spanish Selangor Green Sarawak Mauritius 

Utilization for canning only for canning only na inly for 
fresh fruit 
market 

for fresh 
fruit marl-ret 
only.                I 

Other names Jit4'M¡oro canning 
Ginf;ftj-ure laufen 
hed Jamaica 

Selassie 
Green Spanish 

Smooth 
Cayenne 
lew 

Malacca ;¿ueen 
Red Ceylon 
Red Malacca 

Malay lunes lanas Mersh Manas Hijau Nanas Sarawak lanas Moils    j 
lanas tro. ah ! 

YWet«tiy# 
.Characters s 

Plant  size 2-5 feet 2-5 feet 2-4 feet 1J - 2 feet 

No.  leaves 40 - 50 40 - 50 60 - 80 20 - 40 

i     Leaf margin Smooth, spinytip Spiny-tip 
usually more 
spines the 
S, Spanish 

Smooth, 
spiny-tip 

Spiny 

Leaf 
Colouration 

Dark green 
with margin 
reddish tinge; 
whitish bloom 
on a be s i.il  surface 

Light green 
throughout 
whitish bloom 
on abaxial 
surface 

Grten with 
copper red 
pigmentation 
along the 
middle  of 
ataxia 1      T 

surface. 

Bluish green 
thickly 
covered with 
ufeiftlsh 
bloom on 
both  surfacecil 

Slips 2 - 15 1  - 6 0 - 3 o          ! 
¡ 

Suckers 1 . 3 1  -  3 1  - 3 10  - 21)            ) 

ftniitsî 

Weight 2 - 4 lbs. 2-4 lbs. 5-15 lbn. 
i 

1  -  1¿ lbs. 

|     Size 4-6" x 6-9" 4-6" ;c 6-9" 6-9""X  10-18" 4-y x 6-8" 

Shape Cylindrical Cylindrical Cylindrical 
to tapering 

Cylindrical    j 
to taperiru'   ! 

No. fruitlete 80-90 80-90 120 -  160 70-120       j 

Eyes Deep D«ep Broad and Flat Bulging            I 

Flesh  Colour Yellow to golden Yellow to golden pale yellow to 
while 

yellow               | 

i 

Sugar content 
flrix) 

acid contents 
()   citric acid) 

7-10 

0.3 - 0.6 

7-10 

0.5 - 0.6 

10 -  15 

0.7 -  1.0 

10-13           < 

I 
0.4 - 06          : 

Colour change ii 
fruit ripening 

i Bark rad to 
orange 

green to yellow dark green to 
orange 

light green   I 
to yellow        | 

Í 
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on   the totel   ter -age -il    production.   Howcvt.-r,   the  Dutch Study Toan on 

Hegíoinl Planning  in ti,-'   "írst  Division hi.-i  astili-it ed i solo crop 

i"iuiv;ilent  ore-"!  of about  6<>) aeree,   under pineapple  with .1 production  of 

•thout  5,000 lbti,   pur    cru, The ¿Itote's entire production of pineapple  ie. 

consumed loc-ilJy   .nd th..  «,->;ricultural  Department hao confirmed  that there 

is   n<>  inport of*   fro ah  fruit  into  th--   atete. 

\ 

"1 

7»--V líu r«"-   -u-e  to<    vario tic 3 of  pineapple; grown  in onrawak  VìE» 

üorawak variety and Sinpapo»'o  Spanich.  The Sarawak  variety pineapple  weight 

between > lbs,  -   1-. lbs,  per  fruit  before   peuling,   and the   fruit  io juicy 

•.né  swe»--t.  The  fruit of  th.; öin.-iporo  opanirjh variety which  weights botoe. n 

• '   Ihn,   -  k  Iby,   ics  ni:-.o   very     w. et» 

?«.'3 The crop  is seasonal   and  -it  preoent  there  is only one  harvest 

"innnally,   ¡The season uoudly la tit»   fron 2f? - 3 month.',, hoginnin,-;  in aid- 

Juno  and r.trctchon  till   Lau end  of august.  There io  in ofí-ooaeon crop 

looting about  10  -   1S doy.,  dur in;    oecombor  which  in  of Tory little  econ  r.iic 

signifie nc<   to th..- eieiouro, 

7,¿^ Ine Aaaearoh  Division  of  the- .^ricultural  Department  of Sarawak 

h-a,   cirricd out  pineapple pleat   ti.«n   trillo.   The:;©  trials  have- proved   th t, 

following  the oarne  cultivation   pr ¡.ctice-s and  level   of  fertilizer  apelie • t ¡ en, 

so   in  '«c.st Malaysia,   it  is possible  to obtain  18 to   19 tone, of fruits  o-r 

,crt.   p»,r .inrmm (fiingapor.- Spanish Variety),   with a  plantation density of 

-¡bout   17,0(11 plants per   -ere,   on deop pent  soils.   It has also boon provi d 

tttst  the  fruit bc-arin , aaeson  could  be  epreed over a longor time.« by 

hormone npplication« 

?. ,lj with the  -is, istauce  of the    agricultural  Deportment,  sr.mll 

ec 1c   pi.neap_.le plantations ho.vc been  undert .ken by  the local  farmers, 

in  the» a-tu K/u.«  are-i,   fa the outskirts of Kuching.   The variety planted 

ie   th<    f.-r-.o'^   .p. oie:.   r;..••:...   pi   nt.tieri  (   tot.    ing about   ?'".  ' en ;,, 

vl,'la*   '     K'ut   ''-"'    -   V'O     ir-    h   .'mit.       f   li''     r ..t   ai;..-,   pt;r     ce--. 
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?.•'•< The  cost •.•••ítimt...ü  of pineapple plantation on  pent  tioile,   in 

••   .-.v.k,   Ir v.,  ta«.;n »or'.-d out;  by th,    .v --ricultur-.l  Department  of th.-  M-t  . 

ïb" -«..'  "re  ;;een   ar.  a.own   in  Tab'; e 7.3  bdlov. 

\ 

1 

üíLi^ÍüJiL .°/. f ineapple Product ion CostAcrc 

Init i 'ti In ve s t nient  epata per acre 

Fell in«    ..;!   burning  jungle   (contract) j    1?0 

Cl.?-;ring,  levelling,   ploughing (bar;«! on 
.'tapok  experience) j,    kk¿ 

Main drains   (%.b  ft./acre «! ..-1,2.5  ft; 
7 ft.   top,   .5  ft.  dopt,  2   ft,  bottom) „    108.25 

Planting interi 1 (1?,M+  plnntr./ncre 
tf 2.>:Alip) 

1,135.85 

<,l)      JMlL2%R£ - Yif.'ldt.  15 mont ht.  from  planting. 

Product io,; Corto por  acre 

(.•))L-ib-)ur  (;/' ¡îV- man-day) 

Land Preparation 

Planting 

Fertilizing 

Hormone Application 

Fungicide,  pesticide-  apnlication 

w«< ding 

Hnrv«.-still,-; 4  Transporting to roadside 

Oleirin."   rlr^int; 

Plur. 25'.'   of   .liovr  for  miscellruieous 

Sub-Total 

(b)Q.lber In. aitCorvtn 

Borneo* 

Farra tool and  equipment 

Pesticide» and  fungicide 

Fertilizer 

-¿uit rent 

.'iub-T^t 1 

Man-day co,it ;, 

18 72.00 

12 48.0C> 

2.6 Iö.%ö 

k.7 18.80 

3.6 1').?0 

14.1 56,4aö 

25.? 102.80 

3.f- 14.40 

8k. V) 338.OO 
...¿1.13 8^ 

105.63 V2.50 

Cost j 

8.00 

10.00 

,20.00 

109.k8 

1:^0.4P 

rotai Production ("ort  e» p,,r   iCrc, 5?2.)h 
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Yield 

18 tons per r.,cr>: less 1c*";''*  rejection at 
f-.e tory ' 35,482- lba. 

(St'ipok has   indicated 20 ton;, -¡vengo« 

However,   tlii;;  ie ori newly cleared 

jungle land). 

Henee,  production coat per lb,  main crop 1,61   sí 

(^     storni  crop - Yields 1?  months   from main crop 

Production Co,..,t..  por -tere 

("\)L'ìbov^t ( " .A/K"m-d.-iy) 

Main  crop  re quired  minus  l'ind 

preparation   .aid planting 

Plus 25/'-  for uircellaneous 

Sub-Total 

Man-day      Cost  i 

5^.50 

JML 
68.12 

(b)0ther   Inpttt   Co:¿ 

8-ime  ir. main crop 

Totnl   production cost per  icrc 

13.5 tons per 'icre  loss  1S rejection 

-it f-ictory.   (,. less  than miin crop) 

Heno«,-,production coat per lb. ratoon crop 

«verngi; production  cost  por lb»   of fruit 

icccpt-ible  for canning* 

Tr'inrport  cost of pineapple (Gedong to 
factory site) 

(It might  be moro economie-.l to previa« 

oen r.io'inr, of trinsport) 

Thor*.*for»; i  totnl '»veragu production plus 

tmnoport  coste» por lb,   fruit 

218.00 

ite. 98 

26,611  lbs, 

O.30 e /lb. 

\ 

I 

1.90 e 

í'ron the "¡bove cost "moiyeie  of pineapple plantation,  it 

could be seen that,  beeide  an initial inv estment  requirement of -»bout 

»•1,156 per acre, the  nver'i.'-'o production plus transport  cost   is .»'»bout 

1.90 ;   per lb.  of fruit.  Coinpnrcd   t:>  test M-lnysiari  estinates,  the 

initial  invofîti.iont cost in very high,  mainly due to the higher cost  of 

levelling,  ploughing,   and  plaiting material. The coat  of 2.5 «  per 

alip of planting material  asauueci,   ia vary high i.'hen  compared to 

*••'••  í-'^í-t   if 0.9 ;   per   : lip  e   ti",.-tod  in feet M  layeia. 
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7.27 However, the average total  production plus transport coots 

per lb, of  fruit estimated conpar«s well with the «¡est Malaysian estimâtes, 

though it  is also slightly higher.    These estinates help to Illustrate the 

scope of pineapple plantation in Sarawak.    Some of the costs indicated tiay 

be over-estimated,  but nevertheless,   for Sarawak to compete in the« 

international Market, the cost of production of fruit should bo lower 

than that of   ''est Malaysia,    Hence, before any large scale  plantation 

is undertaken in the State, the  economic viability of the plantation 

nust be carefully examined.    Even with the present  production cost of 

fruit in lest Malaysia,  the pineapple Industry ia only a marginal  industry. 

Pineapple Trade 

7.28 In the  international market, pinecapple  is mostly traded as 

a canned product and very little ie traded in the  for« of  fruit, large 

quantities  of canned pineapple enter the international trade, since in 

¡iiany of the  producing countries, the iomestie market  is small, and the 

industries  are largely dependent upon export market   for the disposal of 

their output.    With the rising standard of living,  the world-consumption 

of processed fruits,  including oanned pineapple,  is likely to increase. 

However,  it r.iust be emphasized that the market is  fast approaching 

saturation,  nod as such,  the trade in canned pineapple will continue 

to the very competitive. 

7.29 The United Kingdom is still one if the major Inporters of 

canned pineapple,  although ih© no longer dominates the world trade as 

in the pre-war years.    B#r consumption has lately been exceeded by miny 

other European countries.    Besides the United Kingdom, the Federal 

Republic of Germany, the United State«, Canada and fcpan also iuport 

considerable quantities of tanned pineapple and it  ia noted that these 

5 countries together, take more than 8056 of the total world trade. 

7.30 The consumption of canned pineapple in the Feáeral Republic of 

lernnny has  increased tronendouslp since the nid-fifities,  and import 

in 1970 reached a record level of 67,M*3 tons.      It is difficult to 

1 
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"otiriate  the probable   future  trend  of the  Geman market,  but  nvuiy 

importers consider tint  it  ivi::, prob>bly reached  a saturation point  and 

th.it  contraption will  1 ¡vol   off -it   -.round   th.    I969 import.   It  has beoti 

'.:t-st eel   tint,   "if.;   c .nncel  piaeapole  r m become n   familiar  product  to  the 

Gorman housewife,  ehe-   i-, becoming mor«; diacrír.iín iting   regarding the 

qu-'lity,   -ind  «.hot the-re ie  e   -rowing preference   for choice of  fancy 

«ereiie   packe, 

7»31 For many years,   Hawaii wan the  ran in  source  of Gorman  imports 

of canned pineapple.   Sine./  the lette   fifties,  Te.iw.-in rande  energetic 

attempts  to capturo  a   considerable  share  of the  expanding market, 

Pniwnn  export«, rs cold  their  products et prices   ¿oil below those 

ruling   for Hawaii's c-aineci pineapple 'ind  succeeded in  selling greatly 

increased quantities.  South africa  also rtri.de strenous  e forts to gain 

a   foothold in  the   Gorman market and  in  fact,  soon became  the major 

competitor in  thin market.   Recently,  Malnysf,   the Philippines, Mexico 

end Kenya heve  also rumored  to enter into  this market,   hence,   three toning 

the South   d'ricari end  Hawaiian 00s it ion. 

1 

7.52 During the-  period,   1%k -  1(X7,   Malaysia managed to  export 

canned  pino-ipplee,  in  increasing quejititfn   every year.   The total export 

of pineapple  fron Melaysio f   (both  fresh "ind canned) rose  from 99,550 

tons valued it   136.% million  in  1964 to  103,788  tons valued at  ¿46.34 

iiillion  in 1967.   In  1968, however,   'although there was a  declino in the 

te-tol Malaysian  export,  to 95,1)00 tons,  the export of canned pineapple 

continued  to  increise,   resulting in  a continuous   increase in the 

total export  value.  The export of canned  pineapple increased steadily 

from 42,888 tone valued at   ,3..-i.6ô nillion  in 1964,  to 66,066  tons, 

valued  "it  ¿47.92 nillion in   I968.  The f.o.b.  price per ton of the 

canned  sliced pineapple   i i ,  u. •     n, -,    -ny   ¡pproeiable change and 

reminoti  around   Î7T.-   a-.- •   -.     <• .    ,   1- v dan  expert   of pineapple 

f--r   thr    period    1 f U   -   le'      i jr.  Tablee   ?.e   air!   7.5. 
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7.33 The  export of ein:.ed  juico   *tlr,o incro-arod almoot unifomly 

froo  .'-.'4  tons valuó-( at  ìk.n!. aillier»  in 1961*  to fé? tons vilucd et ¿k,69 

million in  V)i. 8.   it  in evident  thnt ih«-  short  fill in  to til  export  in 

1%S  W1.S  accounted   for  by  tir:-  drop  in   the export  of  fresh  fruite, 

?..5i+ opart   fro:.: ih'   f'Ct  th it until recently,  there  was net much 

->f       proration  drive   Te- M liysiin  conneii pineapple   in   the  overéeos merket, 

it  had the  di-."i )v»nt''-i.' of higher prie««  in •; vary highly conpetitive 

oarket,  Tliie  high  price io mainly duo   to the low recovery rate  of canned 

fruits which  ir.  only about 20% or even  lee.s in Malaysia,   compared to '+0% 

in other countries.   The eyes of  th-; Malaysian pineapple  being deep,  deep 

~'      peeling in  rioceooary,   -nel  further more,   the sugar -'.nd  acid content -ire 

-tlsc«   low»   The  only   idvint .go of  the Malaysian  pineapple,   however,   is  th tt 

the   flesh  íB  golden in colour,  which mokes it attractive  to '''estera huyere, 

7.35 The  largest merket  for Malaysian conned pioeapple hnd traditionally 

been  the U.K.   end   there- had been no chango during the  period under review» 

The U.K.     market   accounted fer about 305» of the  total Malaysian export, 

7.56 Malaysia   entered the U.S.  market for canned  pineapple only a 

^k       decide ago,   Th*  total export to  tills country for the* period  1966 - 1970 

is  shown  in   the   Table  ?«6 

Year 

1966 

1967 

1968 

1969 

1«»70 

Maia-M 
HaL-tysjfui &g>ort of Pineapple to US Market 

m 
(In Standard Cases) 

(rtpprosc,  **5 cases per ton) 

615,ÍW3 

6.38,700 

81% 600 

7*% 900 

'..(.'•3/xo 

Vato« i« Ml 

10,100,00) 

10,390,000 

i¿,8to,ooo 

12,^90,000 

9,0iô,000 
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7.3? The volume of export  in 1970 dropped by about 3&,i from 

the previous year. Nevertheless,  this  still   formed ibout   1 V¿ of the 

total  U.S.   import md V of the total U.S. market»  including the  share 

of Hawaii,  The main competitors  -vere Taiwan,   Philippiner.,   Thailand, 

Mexico and  to -,   lesser uxta.nt,   Pucto Rico and South  «frica.   «lmost 30^ 

of the  total US market  consisted of supply frot.i Taiwan,  although,  iMwan 

like Main ye in,  has not  r.rale  much promotion vl effort  in this market, 

ouch large supplies w«n; poseiblo «anily bec-usc of Taiwan's long trading 

relit ione  with IK,, and  also JUG  to the  fact  that canned pinenppl.a of 

Taiwan origin wore tradee   in  US  market under a  package doni,   together with 

canned mushrooms and mandarin ornala.  Furthermore,   the low price of 

4Pi      Taiwanese  product  compared  to  the Malaysia price line  been an -id od 

afrnctlm   for  the US importers.   In   fact,  M »laysian canned  pineapples 

in   1970 «ere hi*h< r in  price  than pineapples  of other oriental origin. 

7.58 Canned pinenpnlen  tha.t  came  fron the.   Philippines were ostenti illy 

Hawaiian  investment, particularly that   of Dole.  Thou«;   Hawaiian canned 

pineapple  was still   the  ¡aoat  popul-«r in H .,  the quality war,  equated by 

the higher prieur,    »ver all  other canned pineappler,.   It  is believed that 

the Hawaiian product haa already saturated its market  in US.i. The  impart 

^       of «mned  pineapple  from  the Philippines,  kicked by Dole's  experience 

neant  competitive prices   far good quoitiy products.   'Vhile   the Dole 

quality has been accepted unquestionably by the »merican consuuera, 

the other  suppliers to   thia wirkst have a lot of hard work  to do  to 

make  their  way. 

7.39 Thailand waa a  newcomer to US market,  with about  2^,500 

.-.tandnrd  cases beino; introduced  in I96?.  During the  firr.t  eight month« 

of  1968,   it   increased it«  volarne  by over throe  times to 84,000 standard 

eases.   In   1970,   the  irrori   freon  Thailand has  risen  to as high an 320,000 

"t.ndard  casea.   Thie ...i:,   porf,ibie  ^ja.ly  due   t..  ita  promotional  effort-, 

C":bllu^   -'i+li   '•   -^»lat-a.ti-]   lu-.eria.a     f  prie, .   The  quality   of  Thai 

rifl"''P 1     ha;>   ;lä:--   tar,v,d   rva.raably over the  period. 
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?.i*û The other suppliers of US market,  namely,   Mexico,  Puerto Rico 

•tnci South africa  are not  of nuca significance  and  supplies  from thi.se 

sources are obtained only --hen quick substitutions  bacone necessary dye 

to  efaortage  of r.upply   aid delay in delivery  fro«  the  main source.;» 

¡iowtiVor,   the  pricea of canned pineapple  fron theae  countries  iri;  quite 

competitive  ana   it   ia   reported  that  the   qualities;  too  are  improving   fa at. 

1 

?.'*1 The US wirket,  though highly competitive,   hns very good potential 

far Malaysian canned pineapple.  With adequate promotional  effort and -«lao 

the* assurance  of regular and ataady supply,   it should  be possible for 

the Malaysian producers,  not  only to recapture  the  lost  portion of ita 

rrarket  In the IIS,  but  aiao  to snhnnoe    ita share of supply.   In addition, 

it   aauld also be necessary to look into Maya and nenne  to reduce the 

cost  of production so  aa  to  re,win competitive  in the   field.  Detailed 

atiduos -are required  to be-  carried out  into  individual   factory and 

plantation  for reeomaeatlirw; these means and UNII!) might  consider 

undertaking .auch a  study in due courae. 

7.1* ' Canada  is another very important market   for Malaysia coined 

pineap,aleF.   In   fact,   aonu k0- of th- total. Canadian market  conaiat of 

the  Ma lays inn product.   flie Canadian import from Malaysia   for the period 

1966 - 1970 i-  nhovm  in  the- Table ?.?. 

tlM.g. M 

Malayaiati ¡import of Pineapple to Canadian Market 

ÏS2L 

1966 

196? 

1968 

1969 

1970 

(In Standard Cases) 

33MOO 

420,8oo 

'¡51,200 

i?o.'V-oo 

MmJäM 

5,511,0» 

7,050, oc» 

6,8%5,600 

6,907,800 

7,694,900 
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It  would bt; evident   from the  tarle that there- has been a steady  increase 

of import  from M-ilnysia  in thi:¡ market. Recently»  however,  Taiwan, 

Thailand and South -»fríen have started offering keen competition with 

their pineapple at  lover prie«.?.-;.  It  in,  however,   believed  tint because 

of the  traditional link,  C ur-.dian buyers would still be  interenti.-d  in 

Malaysian pinonppla and  it  Ina buon  fnrec ...it that   in the next three to 

five years,   the import   -f M vl^.ysian pineapple» into Gmada might  even 

citable   it:;elf. 

?.%3 The  other  important market  for Malays inn pineapple is Japan 

as would be evident  fron the T-.ble 7,8 

Table .7.8 

Malay: »inn Export of Pineapple to Japanese Market 

Ï£2£ 
(In. -:£> 

Value in M3 

1966 ií;,8oo 27I+,5C» 

VW? 31,033 V?¿,900 

1968 «>,ioy 6k2., 9C» 

I969 75,601 1,128,200 

I97O 79,819 V>**8,200 

The import of Malayaian canned pineapple into Japan in 1970 formed 

approximately 3',* of the total Japnnece market of some 2,¿60,000 

standard casas valued at US<,18,375,000» The most outst ;nding problem 

in the Japanese» market is the Governmental restriction of the Global 

«¿uota System, and its interest in protesting the pineapple industry in 

Okinawa. However, with the rising demand in this market and the prosimity 

of Malaysia, particularly tint of Sarawak, to Japan, combined with the 

increased tradì.» relations developing with Malaysia, Japan is likely to 

increase its pur chea se s fro a tain country» 

I 
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7»1*1* In fact, the international market prospect of cann. d pineaapl. 

in the  forest-eat le future is bright,  and Malaysia cm not only continue 

to occupy its place as -xn important  pineapple exporting country, but also 

advance  its  position,    However,   effective promotional measures must be 

und«, r taken ;   price re-'uction possibilities must be looked intof   and 

steady continuous supply raust bo  ensured. 

i'tneapple  Industry in Sarawak 

7»**5 OtSO« the economic  viability of the  plantation tes  been 

established,   it would be worthwhile considering the possibility of 

setting up a pineapple cannery in Sarawak,    in view of the good 

international market existing for  the  canned pinoapple.    The Sar'raak 

imports  and exports of pineapple and pineapple products are shown in 

Tables 7.9,   7.10 and 7.11.    While  there  has b.<en a little export of 

fresh pineapple  from ¿Sarawak,  quite a substantial amount of canned 

pineapple and pineapple juice are being imported.      In 1970,   the total 

import of canned pineapple and pineapple  juice was valued -it   'Jfil,798. 

Hence,  there   is  ^ilso n f*ood domestic  mar ko t  for  the canned product. 

7.1» Pineapple canning,  and  for that matter any agricultural 

processing industriáis, have certain special requirements of their 

own,  most  important of which is  the nmooth and regular supply  of rat" 

materials.     Though in   .'est Malaysia,  canneries obtained more  than |l of 

their tot-il  requirement from smallholders'  plantations smoothly and 

efficiently,   under Sarawak conditions,   it would be difficult  to obtain 

auch supplies  from the small holders.    The problem is mainly attributed 

to  the state's  present land tenture system, and also of the  fact that, 

the native?  farriers of ¿Sarawak art;  unique to the extent that they would 

not davoto  themselves exclusively to one crop even whan an econonic 

holding on cinglo crop basio ia provided to them.      It would,   therefore, 

be necessary to undertake plantation on estate basis and the acreage  to 

be  planted  would have to ho  decided  nn  the  basis  of 100* requirement 
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of the canning Pctory.lt is .juito likely that farmers owning land 

within reasonable distances of the plantation would be encouraged 

by the demonstrative effect to undertake plantations on smallholdings 

by themselves. Extension services might thon be provided by the Government, 

to these farmers, and if production from these smallholdings justify, 

the capacity of th.. canning unit could be enlarged to absorb the 

ada itianal production, Tliís, hooOVeyf would constitute the second stage 

of development» 

7.1*? The assistance of the Malayan Pineapple industry Board could 

be sought for working out a protriamo for this second st .go. 7ith its 

cxperienc- in '••'est Malaysia, this agency would bo oble tr> guide the 

«State Government on tho ri»'ht lineo. 

?.'+«     The usual problem of land availability in Sarawak would aot 

affect the ostate type pineapple plantation, in view of tho largo 

acreages of peat -areas available within state land. One such area which 

appears maßt promising is th.- Oedong aroa. This area, which falls 

within the- Serian Development zone, is tho triangle bounded by the &adang 

and Batang Knng river -nd Bukit .unpungan. It in located about 1 if miles 

from Serian Eassaar and is connected to tho n-in Gerian-Simnnggang road 

at 2 miles fron Serian i> .a-r. Communication la heneo «nourod. The 

maximum distance to Kuching Port is approximately 30 miles, thus 

of-«.ring acope for utilising th. ,,ort facilities. (Picas« see Hap 7.1), 

<• semi-detail soil survey of the area hoe been compi,ted by the Statte 

Land md Survey Department recently. 

1 

7 M The Oedong .ire.-, consisting of peat soil, hns a total acreage 

of .--bout 12,500, all in one block, as such, succospful drainage is 

possible, .bout te» ìcros of this aroa have- pent leas than 10 fe«t deep, 

and Is most suitable f-.r pineapple cultivtim, even ,,lth a lit'le- 

dminr.gc. This area e.uld ;  in, fedi..tt ly wrked upon, an-! over a pori al 
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-if yearn, 1'-    r. • - u.Hi.» TO." cuú-! be utilised«     áecoriing 

t, the  Drin..        -£< '   •>   ri..-.ti.m Department,   the  orea  la flooded every 

year.  However,   with prop.-r bunding,   it   if;  possible  to control the   flood, 

.'aio  the  deportment boo    1ro.-dy worked  out  th.    cost  estimates  for  this. 

7./) Til«.-  pino-ippl • connina; f .ctory could be- ioc tod either ot 

the  plantation   rute  or  et  Serion Bazaar,   although the siting of  the 

4" ctory MOT the-  plontotion hoe th.:-  od vont eco-  of reducing considerably 

transportation cost,   the loeatien ot Serien Bazaar would ht ve the 

-fivontog... of  inmediate avi'.ability of electricity fron the main supply, 

mû of l.-ibour  from the  town.   'a ter would, of  course,  bt avouable  in 

b-)th the  orean  in plentiful supply from the   rive-rs.  For the conn, -ry 

conplex,   on  oroo  of  about  *>o  ocres  ooulri bo   r- quired to  includo   the 

c'.rinery,  th.-..  con raakiny;   ¡o-ctory,  administrative building -and workers 

vi rters.  The  choice  of factory olte wouldi thus,depend on the 

availability of .ouit-bio 1'iu.l  to oceoooocl ;to  the  factory.   In this 

aspect,  Seriori har-aar vnuld  probably be nor«.-   favourable. 

Pineapple Cannery 

?.';.1 Until  and  unlena  tie    economic  viability of pineapple  plantation 

in Cornwok has been  indicted,  it would be  premature to work out  a 

detailed project otudy on the  cannery. However,  '•  brief description on 

the co.nni.ng process  and on  indication of  the general  production  requirement." 

oould deem appropriato her,.« 

Conning Process 

7.V The   conniri': of p1 no-op..1er; may be  divided  into three major 

operations:   the  preparation of th..   fruit,   pocking it  into cane  and the 

actual  pre nervation  procos-;.   In every cannery,  there ir. a general pattern 

of operations   but  th.-  c'.rryinr out  of the;,e  varios considerably 

iccorfiinr   to   th--    'i-gr- <     . f o -chanizati on   evil -y. d.   However,   in   order  to 

c ' .afte  sucee:.: fuiiy   i..   t>,       ,-rld      .ik..-t. ,   th     pr. pontieri    >f  t¡¡.-   pine a     1. .' , 

O"-Imo    rol   pr-.coa'.; ino rio. .t     il. h    • . ori- ò     ut  hy^ieniclly   >n <.va>. m 

o ort irai *o     i-- '.-neo- í        i;        , 

1 
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if, 

1 *'•''' '*n *rriv>l    it   th.   emu ry,   th,    fruit  is gndd  for size,  then 

wi.'ihed  to remove dust»   v,3ot.i,lc   fr-fcrnento  -inri  inye-cts.  .ill  irwnture. 

over nvMtun.,   rotten   rC b-dly bruised  fniit  nhould be- rornr-ved.  »fter 

thin,   th- <;r."td<.;d  fruit  is  pe-.lcd end  cored.   Th«: cut   fruit  cylinders ore 

n xt   inspected onci  -my portion;   of skin,   eyes,   or decojeä ..-poto ore 

trir.ir.iod  off,   öfter which  the   fruit  i..  rpnyed -ith vnt,T onci  th,« cut 

into  -lices. 

7.54 The- filiccc  -iro next groded   ¡or colour,  degree of trimming, 

texture  -.nd size,  -md  p-ckod  int ••  the  cans.   The  eins   filled with fruit 

;r»; now  r-idy  for proco;.oing,  which could be done either by the  'exhauot» 

•      procuro  or the   «v cuun procoes»,   Ia  the  exhonst  proeeao,  hot  syrup it; 
to 

-ddod/th«.  fruit   filial   c n,   -hice   is  then  pre-h-ated   in  a  closed,   live 

ot-am  eh.oob-r for o  period  depending upon the  cm size.   The  lid  i-  th«.« 

«e-led   end th,,  c-n ir,   further heated  in on iKit'ttin,.; steon-prosouro 

hooter» 

?.b'o in  the vicuu.,1 proceo;: ,   th-  -pen c ;.iv, of  fruit  or*,   firot 

pieced   in o  vneuu».  fmk    „or,   they -re eu-j.,cteâ to  reduced premuro of 

,»o inches  for  «5 - 10 .->,.    .„do.   ¡U.-ne«f  ony .lir  trePPed between the  fruit 

Cells   ip   sucked out   o.«t r-pi .c.-d  \y  hot   syrup  0,1^,1   imnediotely ofterw-rdr. 

0     ..fter  .lyrupin*,   th    c-n-     r     closed under  o   vacuum of ohout   V)  inches 

and ore   th* proconred  in contirni-no prendre  cookero  ot o temperature 

•'.b.-m.  wo ter boil in,: poi,.t.  until  the centre  tempt r.-.ture of the contento 

of the  eon ronches 195°F.  The  Cii,kinR duration varies with the size of 

con but   is UGually fro.o  y  U    V.  ainut-o.   Ekpenuive complicated plant  is 

r-quir. d   for th    vicuurn Pr ,c-oo,  and  o.. ouch,   it  is  ^nemlly anly 

-dopt..-d  where there  is  -  l:,rRi;  JUtput  .md spaCt. is llmitod# 

7,:/' -ft'-,r Pr-cooooin  ,   to,   coir,   ire  cooled iianedintely,  an that 

the product does not beco«,    ov-r-conked ond hence „tiffers conrider.bio 

i-torio.rotion  in  fioy. ur    nd  c leur.  On cling,   th •  tomp, ntur,-  io 
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reluce«! fron approximately 195 F to 90 F in about 5 minutée. The e-ine 

•sre then kept for about o day in -stacks in the cooling renn, tested 

for can leakage find finally labelled and packed in crises. 

Product ion Requirements 

7.0?     For th< establish.„ nt of the pineapple cannery, 'in initial 

\i"tf."i of about .tXX) -ter.:;-, -it Qodong could be planted with pineapple, 

¡nd another 2500 'icrcs rocerved for crop rotation. ;ith an average 

yield of -tbout 14 ton:, of fruit por acro per annuo, and allowing a 

r-.jection of 1cf< at factory, the total quantity >.f pineapple ava in ble 

far canning per year -/ouId bo ¿ktGkö  ton«, 

?,ó>8     By the application of hormono, the harvesting aeaeon could 

be spreid out, and It io estimated that this could enable the ftctory 

to operate a minimi of 180 de.yr, n year. The quantity <>f fruits available 

f'T processing per doy in thus about 130 tono. ..asuminp; a ¿(Ä recovery 

(with Singapore Spanish v-.rioty), the quantity of canned pineapple th »t 

could be produced is 26 tons per day. Cans of assorted sizes would 

be produced, and assui-iino; an evenne net weight of 1 lb. per c-in, the 

annual production capacity would be approximately 468o tone, or 873,600 

dozen cans. 'Vith thio capacity, it should be feasible to incorporate 

a can-ranking unit within the factory complex. 

1 

7.59 For n  factory of th-.' capacity envisaged,   the   fixed investment 

required is estimated  to be as below;- 

Land  (k acres) i 20,0«} 

Buildings  (Covered area of 30,0130 
fco.t) ::',.L%o,oa3 

Machinery and Equipment 3500,000 

i76otooo 
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The mchincry and equiiMent   -oquirod u0uld  con:dot  of the   followings- 

(1)    Conveyor vdth hopperf 

(¿)    Sinks,   work  tables -md belt   conveyor; 

(3)     Cooking kettles and  -iccunul itiun trtble; 

(LÙ    C-in ruforraers,   c :n  fleiifr-s»   ein botton r.enncrs,  c:in 

tenter  end crttt \< isher; 

C?)    H »P.  Fill ur| 

(6)    Syrup or brino kettieo; 

(?)     Exhnust  box,   closer»   trenwey and hoir.t; 

(8) auxiliary kettle, retort.-} 

(9) Crete, :    -nd crate dollius; 

(10) Lnbiilor»   C'iii   conveyor   *md  roller conveyor; 

(11) Lift  ruck tit!,  pellet«; 

( 11-' )  Compre-; - ;jor ; 

(13) Pletforra sc-do; 

(iJ*) Boiler; 

(15)  Snider,  abredve .«tiler -md  e-ider; 

(1C>)  Fruit   w.'i.'.htr  -nd elic--r; 

07)  Furnitur»-   >nd  fixtures; 

(18)  Tr-insport-ition  equipment. 

7.60 «.loctricil power of ebout 30 H.P.   connected load  would be 

required  to opérete the  nv.chinery.  ''itor,  which would be pumped  from 

neirby rivers would be  required     fe    J^p,        quantities.   It is 

eotlanted  tint  nbout 300,000 g-dlons would be  required per  any. 

7.61 -ith tho est   Mich, ion t of the cannery,  it   is er.tii.mted  th .t 

•m .•mployrient   of about 120 «raid U «•ateâ/ÎSelM« aU 

c-.t-goriea of op..r.'.tior .   ,-i .,/ ,;f thene  .,ould,   however,  be unskilled 

l'vbour. 
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QWTJ     Vili 

lit Platal 

8.1 isago is derived from the trunks of palas which are grown in u 

eoiiparatively snail area of the world viz. ijilaynim,  Indonesia, Brunei 

r.nd Kew Guinea,    la i^.lt.ytiia,  though there are a few palms in òcbiJi and 

West l»aleysia, the concentrotion of sago palms ia in Sarawak. 

8.2 Bie two inportant palme which produce the commercial cmooth 

sago are hetroxylon Sagus Botti, end !.. iumphii !.art. The former hue a 

eaooth foliar sheath and the latter a thorny sheath.    There are sever? 1 

recognised varieties end forms of these two species.    It ia reported that 

there is no difference in the quality of the sago produced fro« either of 

the palm« though opinions have been expressed that sone typee of palta 

nay well furnish hiphtr viscosity flours than others.    Hier« ia, however, 

no definite evidence for thie. 

1 

8»3 The palma reach  a hei^it of 30 - 50 feet and have trunks  from 

15 -  18 Inchee or more  in diameter.    I., Ramphii has a souewhat r.maller 

trunk and yields rather lees efcireh than >«.  £»a(.uB.    They have feathery 

leaves which |^*ow alternately on u stem.    The flower trass, which rices 

above  the crown of leaves,  in from 2-3 yards in length and of a reddish 

brown colour.    The palw flowers only once in its life tine and then dies. 

Hie reot-etoek survives and puts up new shoots and trunks «Melt are ready 

to flower in 8 - 12 yearn or so.    After flowering, and before the fruit 

ie well developed, the yalm should be felled for sage production as the 

reserve of starch in the pith at this «tag« is at it« wAxim».    o»p 

palna are also felled for extraction of starch at other stage«, and some- 

tíate« m pal« which has a trunk of only 15 feet in hei#t is used. 

fi«1* The sa'p pi'l,;: is very sensitive  to the humility of the coil, 

*md flourishe« in r>varnpy -reas where  it can hove its roots in the mud. 
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It may not necessarily bo piante-i in swamps but requires a very wet 

climate.     'Hiere ir i\ ¡ ood deal of  'hill saLo* in -aruvak where  the rain- 

fall avérâtes  160 inchec  per anni» over much of the country,  and 180 

inchec or i-oro at the  foot of the hills near the coast.    However,  the 

plant do«e not (•.row eo bi|_  ,.nú dots not produce so many shoote »fi when 

j rown in swampy lrnd.    The pliait needs a  great deal of sunshine, and the 

I,rottili;   area must be \-ell cleared before  cultivation.    The best sago 

gardens are thus found on the promontories mad» by e river In it« 

meandering,, where there are tricks of loam produced by the mixture of 

alluvial  eend,  peat and clay,    there, however,  the area  Is subject to 

constant  floodir.r  the sago palm will  take longer to mature.    Jun¡ le land 

(peat sells)  will grow palme,  but it is {-enerally agreed that  the quality 

of the sago on  it if: not rood.    It has been observed that the plant appears 

to favour challo«   sua, • ,   {as oppooed to deep swamp) and the best palms in 

i ukah aren  of -u-r.'vah are crown near the  coastal fringe»,    -ago never 

exhausts  the «oil    ntí  fertilization if; not considered neeensary, m lonp 

as the dead ve{ ctr.ble natter  ir returned  to the soil. 

°*5 -^b'o pala« aro considered air,  oeitti-wild plantr, thereby meaning 

no upkeep  is needed.      itli  pro,.or nMiintennnce, however,   tho cutting   of 

suckers could bo reduced by about 2-4 yearn on the same soil.    Hence, 

the ußual maturity time of sa^c ^ali.i of S - 12 years with no maintenance 

could be reduced to 6 - 0 years with prober maintenance.    Apart fror, 

flowering and fruit development,  the maturity  of the pain is else judg-ed 

by the angles  the leaves make uith  the vertical trunk.     Initially,  the 

leaves are mostly vertical and with maturity i,e. between floverinc   and 

fruit development, they start opening up.      hen fully matured,  the leaves 

would make tm an ¿le of ab. ut 90 degrees with the vertical and the pain is 

ready for felling. 

¿•ago Cultivation in ¿nr^¡aJc 

8»6 -ago p£.lmc are  found chiefly in  the Oyo-Dnl*t -mû Mukr.h 

1 
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dietriste in  the cor.atal tidal areas of Uirawak.    This area d nslsts of a 

coaetline built u:   of ,.andy soil« which recede  inland concavely to uulty 

peat soil.     There are else other stall pockets of the crop in Balín« ían, 

latu,  barrtok, Limbung, etc. 

8»? Sti; o cultivation in Sarawak has been m monopoly of the native» 

i e lana us for a lonr, time.     This was their i .oat important staple  food. 

Ü.8 In those early days of the white Rnjahs, a very lar^e propor- 

tion of its  revenue was derived from the sayo industry, and this revenue 

woe partly responsible for  t'.e takinj   over of the I ukah end Cya Kivera 

100 yeare ago by  tLa .L jcám,    i erchartte  from Kuching were bein& prohibited 

by the rulers of  tnest- «'reas to buy wet sr.fo  ("Lemantak") uh i eh they 

intended to  take  to their faetoriee for refinement into flour  (tepotif.) : nú 

export to Singapore*     Ith  the pacification of the h ukah district, ».alay- 

sjteakinr middlemen soon settled in the area and they bou/ht row ac¡/i flour 

stored in the local warehouses until sailin¿; vessels arrive  from Kuchin¡.. 

Chinese Middlemen  then joined the i.al.iy settlers, and in the yeara before 

1900,  the ì e lam', us in response to the expanding trade in Kuching«  the 

increased need for  i overnment revenue, and their own prowin;. reliance upen 

consumer foods brought by the middlemen, were obliged to transform the 

whole of their social life ;.. nd economy. 

1 

8,S The i alfiiauB slowly (? ve up their relative dependence ani 

safety, on subsistence teonomy,  and took up sale of safo as cash croi- 

though it war, subject to recurrent fluctuations of prices in  the inter- 

national market.    They aleo became dependent on middlemen to sell  their 

crop end brinf. tliein the necessities of life.    The government then,  did not 

concern itself with the improvement of the industry or the trade,  thereby 

the welfare of the i clanaus.    Her only intereet in the industry wae in the 

collection of revenue. 
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8,10 The position went unchecked »tu recently when the 

goveraaent net up a task force to study the Industry ani 

iMke suitable recor.onei»dation for putting the  industry on a sound  footing. 

Of courne,  many ntudies -ere made earlier also, but no action so  fur 

seemed to have been  taken on the recommendations vade in these studies. 

¿SESIE 

S-11 The exact ecreüpe under sae;o in óarov.-nk   is not known.     The 

acreage cannot i-lao be derived with any accuracy from the export figures, 

as there ir. connidernble loc«"l consumption of sago both for animi  feeding 

and for human e> mum tion.    n rou;-h  puess, however,  places the total 

estimated acreage  in 1^52 around to,000 to te,000 in  the Third Division? 

and for the whole of iarawak ?%,G0G -  150,000 respectively in 1956 nnc'  i960. 

°,1¿> In t"i€'  "-1,0 areas,   t ¿e prime are  cultivated by small  formers 

in {-ordene of varying sises,    -»uclcerc are planted 30 - Jó feet apart in 

shallow holes.    ;.ccordin;   to knowledgeable persons,   sago palme are hybride 

and must be vécete tively propagated. 

ïitli 

°,15 Information regarding the  yield per acre of pains from  the 

sago gardens is not available.    Hovever,  it is estimated that the yield 

varies from 5 palme per ecre per annum to about 30 palms; per acre per 

annum depending 0^1 plmtirp   density and the number of trunks produced by 

a ¡«1» in a year.    Calculations are,  however,  bused on 6 - 8 palne per 

nere per annua.     ..¿ch polrn ¡ro-'ueec on the avere (•«  1% lops of about 3 

feet long, with e.¡ch  lo,   > ivin;   nbout i', gallons of wet crude flour. 

Uses of fcagp Flour 

C»11* ¿>ar*o,  as it   'c,  is a ntnrch which has ite varied user,  in 

addition to its t,cc ¡>e of conversion to other products. In the food 

industry, it is vt-.a* in the nrnufacture of birseuitc.;, cr nfecti entry, 

custard ponder,  iuicc,   etc.    Becaunc  of ite enr,    dir e: tibílítp ff pò 

1 
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occupies a very important place in the aaaufactur© of baby food.    Of the 

industrial uses  of sar;o,  importart oner are  in  the manufacture of adhesivos, 

textile sizinr ano* finishing,  and paper e^atin^s.    Dextrin can be 

extracted fror« as.;vo for makinj   int<-  ßtin for envelopes,  stampe and tepes. 

Glucose con be urde  from saf o starch easily which in used as substitute 

aaeetener for Cf.re on-  «r in  foe:'' and drinks.     It ío siso  used as a rellinf 

agent and  filler  in  some industries. 

6.15 "3C° starch has also been quoted as beinj   «toed in the manu- 

facture of good  ri utility photographic mounting ¡metes,  ort«'-nie clienic<ils, 

face ?•  toilet cre.oio,  h. .ircrean, fncl  tooth pastes.     It ie reported that 

crude sajo could be distilled into spirits or fermented inte- wines.    The 

deiuand,  however«   would, de tad on ite cen^ .arative ¡'trice with tapiota 

How. 

8.16 -af-p pith is suitable  for or imol   fodder and  is often  fed to 

poultry in .jara-'al. while the by-products of the starch industry viz. 

refuse is readily sold a:.- pi,:  feed,   penerally for dilution of proprietary 

rations  for ¡ro-»ors at-"'  finiahere»    The Department of Agriculture, 

.inrnaak has ¡nade a nu.'ier of studies regurdint; the  use of sayo  flour and 

aa.f. o refuse in feodia,-   ¿zips and poultry.    The results are very encourra iia 

but there are a number of constraints to its widespread  une in animal 

feed concentri i tes.     H ¡ese aret- 

(i)     íja(,o  is very low in protein content and as euch, 

Gup"lenent.4r.y protein mußt be added (ne  in the 

forni oí  fiali aeal)   to brini,   up the quality of 

the animal feeds usini   it}    and 

Cii)     Fish ¡seal,  like other protein additives,   is 

ex-oneive, and toe? ouch nee of it would raise 

the cost of the feed rations. 

\ 
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í'.1? Iß unctlier experiment,  it was reported that replace' «nt of 

imported maize iv-   -jossible and tlu t .-mch substitution v;ould not hove i...ny 

adverse effect on  the  - rov/th of the fowl.    The exact level of substitution 

ic not yet ¡inauri c.nC  t' ere are eone im'ientione  th;-t  it should not exceed 

lïiï;".     It was .'lso  pointed out that  the hi|;,h fibre content of  the naf« 

flour uas another constraint te i tr, penerai une  in poultry feed rntionr,. 

\ 
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Distribution and Procesjlr», Facilities in üarwak 

8.16 There pero a   total of  %> 8Hf;c milln   in  ^arnv«k in  1969 r.s 

against ?•'• in  1966,  63 in  196? and 60 in  196c..    Tit«  distribution of the 

existing factories are an   foilove:- 

íírst Jivicion 

•ecoi'd Uivíníon 

Ti;irci Division 

lourth Division 

Fifth division 

3 

13 

12 

2 

Nil 

The First Division millo are operatine, in Kuchin{. and  the Second and 

Third Division mills ere  concentratine-  in the :.>g. Kwt,  Dtlat-Oya, lukah, 

Bi-linfian and cot sti..l ; ror-s.    It would be seen tliot  there hae been a ire. t 

decline  in the number of exictin¡_, sa¡ o factories;    as with the decline in 

the nari'et,  the si..tiler onà less efficient ones hi -1  t<   wind up their 

Operation.    In I96Ç   the  t tal volume ani1 value of production  from the safe 

rills alonf  with the  employment was as Bèe-wn in Table  8.1, 

Velum», mm wA flwloytnt is tmm Mills « 1969 

Division Volume 
(ia pikuls) Vfcl«e   (IF) taploycent 

First 20,519 55,^2 12 

úeconi 100,0)0 6F,613 M 
Third 97,355 67^,875 36 

Fourth 13,626 r5,bii* 18 
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The importance of the industry \-ould therefore be evident in the state's 

econony end it in "cr» ^oncrr.lly accepted that the industry needs modern- 

isation for  its improve  ent» 

Manufacturing 1 róceos 

8.19 The follotlri . i.re the two stages in the  production of flour 

from cajo pa1ms- 

(i)    Production of crude wet starch 

(ii)    Production of flour 

To prevent dehydration,  the sogo  pair;, is kept emerged  in v-atcr 

for a r.&ximum period of  1'«   c'.-ys,    Li. ersion in water  for o period ion, er 

t .an this would render it,   ^ifficlt to rasp due to too much absorption of 

water  (it should be noted  here t..at before et.-er; iti|   in water the pair- it; 

cut into siseo of J to k  feet Ion/-,).    The bf:ru  is then rtrit><>ed "ith ,!ti 

axe f nd the lois split.     The pith inside  is  then rarped and then stored 

in bins.    The nxp i-,  then  mixet' with v/.:>tor,  pumped  or drown  from  the 

river a-,d  is at it; tod t.ioclu nically in 0  cylinder covered with n wire 

netting.    The suspension  of starch ,-,nd fibre  passes   throujh  the c.\ linder 

and flovfi alont a trouyh  on.  to a sieve whore  the fibre  is rewoved.    T.ie 

sieve is also r.iocïuinically a|;;ífc ted.    The starch suspension then  floi-s to 

the settling tank u'.iere  it  is collected, and the starch is allowed to 

settle out of the suspension.    The» blocks of crudi wet starch are later 

dug out of the tanice by décantation. 

o.<20 The crude r»et  starch is then dried in the  sun.     In the Kukah 

area, drying is usually done on contract in nest factories.    The workers 

take the wet flour frota the store, spread it out in the sun and at the 

sane time breaking the lump« of flour.    In the course of the day,  the 

flour ia turned a number  of tines to f cilitote dryirtf •    It is then sieved 

before beinf   begged for cale to the exporters  in oibu ani Kuehine«    On a 

brifht sunny day,  it trkes   from ? - ¡) hours to dry one bap, of 150 katties 

(1 kati «  I.J? lbr, )  of ri • o  flour une one nan  can dry on pverape of I) 

bair a day. 

\ 

1 
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i,»21 It voidf b._   evident fron the deacription above   that the 

r.iethod of flour extraction  fron ¡co  palm followed  in oarawak  ir. ver.' 

crude 'vith  tut renvlt  that the starch content extracted  is poor,    «ssuri.iii; 

un averu{ e weiyat cf   •  palo at ...2,5 pikuls  (Each pali   ic  out into 10 -  1¿ 

lot««;, averoriiif,  1^ lope,  eoch weiphini   about 200 lh6.)and an extraction 

rate of i+O^,   the   t'tnl   yield of flour per palm should be  rbotit  1,12i   lbo. 

(9 nikulß).    In    .-r. • ak hocever,  f-ictoriee i^re generally able  to extract 

only about 530 lbs.  C'¡   ;.-ikulo)   of flour thus loci tip; about  5Z; of the rtrreh 

content in ever,"  pal:"; aroce'--ced. 

8,22 1'houfii ^ inf.;.pore han no sapo plantation,   it hr-r.  the port 

modern Bago  orocetcdn,   facilities.    Tue ñccepttbility of raj o flour 

processed in .'>inf,4x>re   in very mich  ••rei-ter   than  t -oi;e  processed in 

.-aravmh and one  of t!ic   . ever. 1 re'."one contributing to  ti io,   lier, in  the 

ufi e of t'a ter  in warhin,    the  flour,     unlike  their counterpart.',  in .-infy'iore, 

•.itere treated wat or it;  ur.ed  for washing   sago  flour,  the militi  in oaravak 

use dirty river \-ater '-''.id.  it, ;?oi»tly dark brown  in colou,  peat strinoci 

; nei acid in reaction.     Ï* is  re.-ulta in a yehlowioh  tinf e  to  the flour. 

.hile tlie acidi t.,   is re..i Led   to ht affecting the viscority of  the ntarch 

f.lijiitly,   the  ri vor water lint,  no effect ou  the choi. ical  proj-ortiet of 

the  flour.    The  olr.r  f.-cit-r-'  which af.ect  t'»e irc.de of  the  flour urel- 

(a) Finenoer . .f the t i ever uned  in  the factory; 

(b) •' lity cf  the straininp cloth  to cover  the 

coll' ctiiip troujhL; 

(c) Díí.por.el  of wartos« 

These factors rroatly  influence the  fibre cr ntent of the  flour, und the 

amount of sieving necessary at the drying   atate to bring the  fibre content 

clo"n tc  the accept, ble   level, 

0.23 In .)ínra¡»re, i'liere the crude rucp and  trampled flour ie 

imported by open be .t  fror.', lnrtoner.it;,  for refining«  *ne  crude flour is 

placed on n  rcvolvin.    ùrur. ¡1  1 f-filled with,  '-/ater arid  the  r.tarch in 

1 
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.-.uapontiion in carried &'vay are*  settled in lï.n e tanks for % hours.    'Hie 

reniduo io thrown out , ft<.r bcini, subject to «ecrncl and third wushini>", 

Next,  the blocks  of r,t re", -ire  i ixed vith ciceri '«ter for nec< nd.  '.ru' 

t  ird wasaínií.,   fili, ,-nn'   r>inl  settlinr process in Ion'   oblorif   troughs. 

The first quality fio-a* elicli   ic  subject to a  freater amount of refinjii; 

íB  taken  from the  centre rf the   trot ¡ h »hile  the  inferior quality ietti tí; 

'•t  the end.    The refined blocke»  of nterch ere then removed te   a   concrete 

or tiled dryinf   ground,  -'here  they are broken uL   into snail  fruj   ente to 

facilitate drying..    artificial dryinp is d< ne in üingapore ulthou, h .sun- 

drying is still curried out,  whenever possible. 

• •£'• i'he better quality  flour i.iay be turned into peer!  r.; p by 

moisturinf, the flour and pasein»    throu;h a Mechanical sieve after which 

it  is cooked in ill ine nut oil  and lubsequently baked. 

1 

Prpcessinp: Cost 

Ü.25 There h.- .•• ! oí  been much cí e  chame  in the proce.erdn;   cost e." 

sapo durin;   the  lest decede.     In  I96?,  the cost of eonvortin;   one pair: 

into flour TC-5G    10.    'Phi:; V::. been cut dot.«  to S9«73 per lb,  in  t;?C. 

üurinr  the sa. e  ;>eriod,   tie  price of ,.-l>: hac, however,  fone up due to 

revere competition   "or u« irre  pilline  in {-urden« near and around the  t; vm 

«nd also due  to the hi;     co'-t of brini inj   mature peine fron mreafi  further 

inland.    The current t rice  of   ,<   r itere n&j.o pair, ir;     1" as ejjiinst    ? - 

f; in 1962. 

'-•2C> i.n estiiw te of the  . mrketine riv^r^ine based on Bales  velue of 

tlie flour obtained  froo r<  .-ali.»  ir. f.iven in the  t-ble belo'.;;- 
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7; ble       6,2 

iiûrltetiii;. «srgine based on sales velue of 
the flour obtained from one palm 

\ 

1 

1 ten 

V..lue of h ptkult of dry sago 
flour cold in oibu at an average 
price of   7.10/pikul 

Leer cost of trrnsporting flour 
from Mukah    to ~ibu 

L«BG cost of drying, flour 

Less estifflEtted cost of processing 
palm into flour * 

Lese coct of preparing palm for 
reaping 

Less cost of transporting palm 
from inland area.': 

Lese cost of ¡»IBI  (price received 
by farr.ier) 

.   .  profit to the jiro ce sor 

Total        Total   i % of Total Coet 
Cost      I Valu«     i to Total Value 

2£>M 

2.00 26. to 

"),hl 22.53 

¿.00 20.93 

1.26 19.67 

1.00 8.67 

7.00 1.67 

1.67 

100.0 

7.0 

1c¡.¿ 

7.0 

38.7 

2^.7 

5.9 

•    includer  cost of fuel oil, maintenance costs, wagee, 
bags,  etc. 

It would be observed  from the table  that only 2956 of the value of the si-p.o 

flour obtained from one pi-liu is received by the  former ?.nd the profit 

margin avail blu to the processing unit is only 5.9?*' or approximately lQ 

cents per pikul  (133 lbs.) 

Mufloni; iyocedtye 

8.27 Sago is «ported mostly through (Please net Table 6.3)  either 

oibu or Tg. ¡--ani.    'Hie business is almost monopolised by three exporting 

houses.    The trunnport charges of ^ibu vary from 60 cents to ,.1.20 per bvf, 

of 50 kattiee depending on the distance.    Road transport from the areas 

to .>ibu is etili not available.    The flour is stored in thia port until 

the ocean-|einr; freighters arrive to take it to ¿inpapore for re-export 

or to other countries  directly.     Hie probles   of atorafe is one  of  the 
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bottler., C'KL:  in   tin.   exanaion a,id smooth  functionirif of the  inhuftry. 

it  io repcrtt'd  t* --t  iri,¿   of  tht-  conpuru rr  h-.vt   awiiched ov-r to other 

flour like   t-.j-ioc    in  conaidcr 'tien of  tht  difficulty fXfn-r ienced  in 

ebt; ininr "•  c   .:,t  •• t    avi r... ftil>r ruj.ply of sape    flour fror, »dbu. 

v>blc    6.3 

importof uugo Flour by Fort 

1966 - 1970 

Valut'  in Mj   '000 

1 

¿cwcfeî     Department  of ht tiatice 

u*^ " Vir"J i'izt-."\ble proportion of tht   tetra  production  of 

fogo  ir:  locnlly consuaed.    Tht  r€r.«c.ininp in nil  exported.     As an 

agricultural r->, r.mt.-rir.l  t-xport  iten,  it  is subjected to  the  t.sual 

vicinrituree  of rorket  v: p Tie,-,  of  dtwnd and  suprly and also  tht   keen 

competition of  its raa.ny oubf ti tutes.    Tht  quantity of sago exported 

fren Snr-'-w.-ik ha-, r.to-.dily increased fron  19.683 te-nr. in  i960 to a 

record of 5?.h13 tona  IR  1Ç6U.     Since,  thon  it r.howcd a decline and  in 

I960  the:   tctal  export  aar   .>P J • 1   tonn  only. 
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..-rid Trade 

h,£a. in   tu,   v.-rld  1,1  rktt,   ;r f,.   has   te   coi if« U-  vi t.h all  i'ti,  r 

typt«  fi'   iruturti-1   ;   at  rea .'•  at;«    ',K   tapioca,   maiia,   swett  pet. to* r., 

rie».,   --'In - t,  -to.    .11   th..   ft  rehta:  an-  to -    fan - tor or lensir .xtei-.t, 

int. rets n(aa hi-    hi   -    ny  uaa »     i'or  aaru   uaea,   hovev r,   th<.   pr oat. rtah.r 

<nd chair ct-, riatica <.|' - p.rticul r r.t- rch make it < ape «ally M it: hi. 

for :-• p rticul-.r M. .. , .r--i naara would b. reluctant, to rub: ti tute c tin r 

: t TCìK î;   for  it,   tu. it 1:   th. sc   t-tii. r  atarchea  tnipht  be  lower  in  prie«. 

• hi-.rev.-r rub? 1.1 tut ¡.>r.   i:   por,:-ibi.,   obviouraly  th.   price woula' bt..   th.. 

'..-•in   con^ide-r  tion. 

:J.3<h in  th.   ;„, 

• r>-  "ir-   followr:- 

ry  trad«...,   tht   ,,uaiity   f et« ra dea nd. ..i oí il 

(. )     Vir.c-,'-ity 

(b)     fliitiju 

(c)     .Fi no a., a;. 

(.*)     drudo  Fibr« 

(î:) .   »h 

(f)     îv.ir. ture 
e . Ui.t 

(p;)    I i nur- 1 
cor»t. ut 

,....       Ilot  lu.«  than a  r.    *iru   of 

300 Darbender Unit;, en  tht 

barbender Vi^eepraph, 

.4»..       Not   1er.'   than  éhft- refi«, ctance, 

t.akiri§;   nagnoaium  carbi n .te     a 

1CW 

.....       Hot mort   than   3e«'  of  th.    fio iur- 

te;  bu   ri ta in., cl  on a   1()t   n- ah 

h ,»J,   tàeve-, 

,,...       Hot more  than   1*'   . 

,....       Ní.t  ru-re   tha.n 0»5fa. 

.....       Not  port  than   10?'. 

.....       N.-fdifcible. 
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8.31 In cotiníderín^, t'<ese quality factors, sooe expíanat< ry 

remarks are necessary ani  these are as  follovs:- 

C i) t. ¡inorai Content : 

'Die hi; h mineral  content  found in Sarawak sago has been 

mentioned  to be hi hly  unc.eeirable by too of the bisect potential users 

of the  flour in    eat .ala  sia.    Th< f..e  tvo  firns manufacture  their proche tr 

by the biolo, ical uet:u>ri,  rnd the hifh mineral  content  tends  to affect 

the» organisme involved, rer,ultin¡   in a  lonr. of efficiency,    'i'lie hifji 

••'ineral  content ia   ;rcb bly  the result of uriinp  river water  in its 

processin;. 

(ii)        HOioture Content: 

Complaints about   the hifh mr-ieture  content  found in -'«arrx'i.k 

•iBfp have been .> comr.ion  feature of a; f o  flour consumers'  recorta,    it  in 

unusually hirh, around  It. -  1i# by weight.    The  flour it, nun-dried and 

insufficient dryin,   io jrob.. bly the cause,    k hifh moisture content tends 

to reduce  the manufacturero'   factory efficiency and to increuce t' air 

coste since conversion retes are calculated on  the basis of dry starcis 

content.    Furthertaore  ,  a hif,|i «oiuture contort doer; not permit prolonged 

storne« of the  flour.     It should also be noted that a hifh moirture erri tent 

is also undesirable in the food industry. 

<*">     Çwi» mm 

The content of crude fibre and other impurities in »apo it. 

usually quite hifh, and thia hae often resulted in the need to cieve the 

flour afp in upon arrival in the factory before it can be used. A low 

fibre content can be obtained by unint a higher grade mesh (recommended 

mesh aiaeo are fio and 100 13. >.) instead of the present 50 - 60 rrnde nieven. 

A le« fibre conte'-t in demanded by practically »11 sago users, but it is 

•specially in the food industry that this quality factor is laoet 

appreciated. 

1 
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(iv) Colour: 

Vhic  if, one  oualíty  factor <»iiich  is derired moro by the food 

iitc'ustr,   than any other it.er-inaa.ctry.     /.t present,  -arav-ah   safo  is 

ycllo'-'ish to dull hite in colour due to the uee of peaty river rater in 

itr. procer.f.inr. i illera .-n." ..xportorr. r.eem to have a reluctance to wash 

t.je   flour more to  inr¡   ave   ite colour for fear of reducing   ita viaconity, 

although it h.-ia been ahoan tJtat viscosity would not be affected provided 

that   the repeated  aashiia a arc  done efficiently and quickly. 

°*32 ïhe  United Kingdom used to be the major  importer of Sarawak 

sot,o  until   196? when it aas displaced by Japan,    aince then  the British 

importe have steadily declined froi.i 17,^56 tons in  19€»3 to 2,350 tons in 

1970 while  the Je panes« importe have risen from 19,299 tone in 1963 to o 

maximum of 2¿,5^5 tona in  I96?,  and then declining to  15,36.3 tons  in 19?0. 

The  total Japanese  import   frr.rr. all sources hovever ror,e from  10,681  in 

1966  to 2<]fim tons  in I960 and  then experienced a decline  to Z?6,2£S 

toras  in 1969. 

8.33 The other .-.v jor importers of ...artaiak sapt> ic cinpapore »host* 

imports have been  increnuinR from 643 tona in  I963 to  12,053 tons in  197c •, 

thourh  it once . ent aa lo- «a 2f8?9 tonr.  in 1967.    .'>infapore re-exports 

refined sac© moatly  to Ja;»at , 

u.31* The european marl- -t  for :»arawak safo has dropped  from a  little 

over  16,0» tens in  i960 to only 3,000 tone in  1969 - « decline 0f cone 

13,OC.50 tone  in e Matter of  10 years. 

1 

8*^5 Jt is reported that the general drop la inport of Sarawak 

sago  to O.K.  and ether European markets  is due  to its rcplaewirat by other 

starches of better quality and cheaper price,    laowover,  the supply of 

thBse  latter starches can be obtained regularly as affinst the  «»certain 

supply of saCo fror- Sarawak,    «»ether cana« 0f declining i«pOPt toy West 

European countries   ia  tai prca enee of tariff barriers especially in   the 



\ 

30b 1 
-Jt"  countries.    The rapid incnmse of inports by Japan in probably clue  to 

the expansion in the textile and confectionery industries in the country. 

The export of s«.i{f  flour from Sarawak by destination for the period  1%., - 

1970  ir shown  in table ft.1». 

ËEÂÊSÊ. 

^•56 oafco is produced in two praties  (Grade I £. Oracle II),    The 

difference  in prices between the two vrries  fron  •.'] to i. 10 per ton in J- pan 

and    11* to  315 per ton  in  ..urope.    In  I960,   the averape annual price per 

ton of flour F.O.B. uûn    1%2, declininf   to    132 in 1962.    But it rose 

again to   -1M  (1M&3 - 196%),  probably beca une the normal Singapore supply 

from Indonesia was interrupted by Confrontation.    The averse annual price 

slumped again in  1966 to the  lovest level  in  the decode  (3127 rer ton  ¡ .< .   .) 

'vhtn Confrontation en^ed and Indonesian supplies were once tiffin available 

to Mnpapore.    Bit in fie laet three years  (1967 - 1969),   it went up ¿«f.-in 

to My» in  1967 and    T)9 ir,  1969.    The average I'.c .1,.  price per ton of i«-,o 

flour for the period  i960 - Vé') is shown in Table 8.5 

T¿m §,ú 

.uality, Value and -torace FCB Price per ton 
of Ixporte of bago Hour fro« Sarawak i960 - 1969 

Year i    .uantity 
j-JteaL —, 

Value 
(w) 

I     Average i'.C .L. 
Price (per ton) 

I960 19,6fì3 2,788,335 1<42 

1961 22,Mf9 3*298,39« 135 
1962 31,61% %,169,921 132 

1963 39.6M* 3,593,065 141 

196% 57,515 8,083,037 141 

1965 44,155 5,B13,029 132 
1966 37,319 '*,?3|t,223 127 
196? 35,96K '4,802,986 13% 
1968 35,973 í»l9

ít6,lt01 I3ri 

1969 28,691 3,7O5,0%5 13S 
1970 2ft,071 3,835,165 133 
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8«37 The avert..; e monthly price variation over the last  10 yearn 

(i960 -  1969)  showed that the price of sago declines towards the middle of 

the year,   and then risinr, ai.ain after September  (probably because  of the 

rainy season whea  it is cifficult  to move sayo lo^e or flour around), 

reachint its per.k  in Ejce-aber - January. 

Future i arket Prospect of oiigo Industri 

8.38 The factors  .riiica have enabled sago flour to retain  ite» 

aliare of the world market fi>r industrial ¡.tarchee despite the complainte 

about ito  colour,  moif ture aar*   fibre contents tire aR  follows5- 

(a) "Its inherently unique hírh viscosity, which  it is 

IAM>   to develop over a vdde ranj-.e of temperaturco 

'•/ell bolow boilinp, point, find which  it can maintain 

aven at \\\J\  températures. 

(b) Its comparatively cheap price conpared to other 

industri ai st- trehes. 

(e)     itt, good  atura¡',e ability under reati, nable conditions. 

8.39 harket proapeeta  in  the  future for sago stordì or  flour are 

reqiiire.1  to he revic ad  tinder three headings:    supply,  demand and effect 

of substitutes.    Lookin,   at  the  supply aspect of sajo palm§t several 

facta must be  taken into account,    These ares 

(a) It takes the sa; a palm 12 - 15 years to {-row to 

naturity.    This io a very long growing period, 

(b) 'itieiv  ia,  as yet,  no organized planting prorramrie 

for s«,,.» 0 palm to ensure futur-5 steady supply of pali*,. 

Durine the boom period of the nr,j;o industry fron 19^6 to 1956, 

apprehensions were exprer.aed about over-fellini.. the sago crop aß a result 

of the extrena)y ¡,00c] flour price.«   then.    However,  this did not occur 

because  the lar;o accumulation of mature palms left unfelled durine-, the 

Japanese Occupation ieriod were not fully exploited before the market for 

:.,a;o  flour calla, ac-cl.     -ucl.   feara  could  .'-till  recur if flour prices 

suddenly   bocona  ex tre- el./   favour, »ble ajadn. 

1 
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8.^ iricec   f'.r -¿Ins  delivered to  the  factory door are hi. h at  the 

moment  l>ec-'uv;e of  t-,e very keen competition among the t;ago factories for 

palm«;,   and beer ; se   of tie  f;-ct thüt peins are now only obtfiinrble   from 

vrenv   furti.er up  river from  the centren of production.    Palm prices now 

vary fror-    17 to     1('. «c compered to p8 to    9 in  1962.    This  is becnur.e the 

supply  of palmo kris  < eclined continuously in recent years ¿:a a result of 

a fr.ir  degree of uver-fellinp; in the more accessible arcan.     Dreed on 

avail, ble  stati; tice,  the quantity of flour produced for export per annum 

iß not   likely to exceed  the present level,  provided tlirt there  in  no 

up-./urd  change in sipp flour price,  when over-fellin-   will take« pi..ce. 

e#^1 To ensure a constant supply of palme to  the mills,  nn or/ ¿ nir,ed 

pl'ititirif.,  proyai.^e  of some kind has to be  instituted in the tiar.o areas, 

l'hit could be done  either on an eat, te bardo  (by private inveetucnt)  or 

oo a smallholder baeis (with government assistance.    On top of this,   a 

comprehensive ro£.e« i-ch pro franine which may be aided by til lüü  ie needed to 

nuatnin   the industry.    '>uch a research    progr-nume should includes 

(a) research into the development of bett«r methods 

and technieues in the  cultivation of the crop; 

(b) research into the production of better varieties 

of p..In favini   hi» her yield«;    and 

(c) research to improve and modernise the present 

processiti,-, méthode to reduce processing loases, 

an»' to improve the quality of  the flour produced. 

1 

^'•l*2 °n tilt   deuand «ize of future market prospects, most of  the 

people  in   the fcrvde  in Pareva)- appear to be optimistic that the vor Id 

industrial  starci» market could absorb as much eogo as «artwak could 

produce.     They point  to the  fact that the market in Je.pwi ir, very good, 

with annual importa  of around 30,000 tons, which amount is well below the 

Japanese  import quota fer ut; o starch.    The Sarawak saco exporters are 

-Ino optimistic th/?t  oven at  the ^rerent price  for sap    flour  there   ir. much 
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scope   for the expansion of H»Lp exports even without any improver en t in 

processine   or ^i. lity control,    lint «nth ruch  improvement,  saf,o ctn eacily 

hold  it« own against all  itn competitor.-- because of ite inherent physical 

properties. 

t**l+^ The onc  sini.-le  factor rei<;jiin; against all  those optimir.tic 

beliefs  is  the  fact t\at óar v.ak accounts for well o\»er 90? of Japan's 

imports of sap   flour,  ac shown in Table 8.6 onci should this market be 

«lofsed  for some reason or other, there would be a serious cat« of over- 

production,  and then  , ric;.-s would fall.    This is a very vitr.1 problem and 

.'iteps muet be  taken to expand the market for Sarawak sa6t> in other countries. 

The  task  force which examined the prospects of marketing sage in Australia 

und ¡>ew i'ealand conci"ded that there is no ocoj.e of expansion in   these 

markets  in the  feasible  future. 

Table    8.6 

IS^rts,.. of „Tapioca Starch into Japan 

• uantity Value 
I***) - Mil 

Th;dL.nd -|«^#7 22,000.00 
1966 -iniAi'ore 286.3 55,170.94 

••»r^'ak 20,220.0 3,966,79^.87 
Hulipj.inee 6^.0 13.273.50 

Total 20,681.0 '•,057,239.31 

Thailand 33«, #7 69,017.09 
1967 ¿»insapore 96.8 19,623.93 

Jaruwak 2*» ,685.5 5,110,316.23 
IndoneBia                                 Ä»l ¿1.760.68 

25,220.3       5,220,717.93 

oincapore                                            101.i» 18,581.19 
196fi          Malaysia                                                689.5 139,923.07 

-*r*"'ak                                          28,151.8 5,787,615.38 
IndonesiB                                            2^3.5 52.700.85 

29,186.2 5,99C,820.t*9 

Thailanâ                                            100.6 26,000.00 
1969          "incapora                                            198.0 41,692.30 

ürrawak                                          25,^75.9 M>32,32«*.?8 
IndOMBia                                    -ItMA 357.211.6? 

27,628.9 5,257,230.75 

:'py.r.cP.''     •••"'jassy of Japan,  Kur;In Lumpur. 

1 
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"¿•^ There uay be scope for sago  to expand ite cíiare of the 

industrial starch r.iurket  in J«:pan, as a substitute for tiie other primary 

sources of starch,  especially ttjloca.    buch changées, however,  can only 

take place provided prices ;jid quality justify such a nove. 

«•^5 iioqportf;  to Europe, especially to  the European Comi on tarket 

countries and uri ta in,  ore not expected to  increase any significantly in 

the near future.    Thin is because of the restrictive import policy end 

h i Rh duties of the  ft rmer and the uncompetitive prict/quality foctor 

between Bago and other industrial ot. relier,,  especially maize,   in the 

latter.    Exports to other countries are negligible, except to Sinen00re 

which re-exportr. usually after refining. 

\ 

1 

,f;«l+i' The f.-ctors affectinf   the de¡ and for ¿>cirawak sayo  in West 

halnynia are as folio«« s - 

(a)    Low starch content of mafp as  compared with 

tapioca   (?2í?á against 8595). 

Cb)    Hi;,'i transport costs of importing sago  from 

Sarawak  into   .est I a lays ia,  calculated to be 

about v^3 per ton. 

(c) Delays in meeting shipping schedules  in «ibu, 

especially during the rainy season, which makes 

carrying of a large stock neeeeeary. 

(d) Difficulties involved in  importing Sarawak sago 

into ' est i íilaysia which include cunbereome 

ciistoras procodureß, unfavourr.ble credit terms,  etc, 

(e) Landed eapo price slijhtly higher than tapioca 

price   /hen calculated on dry starch content,  but 

due to all  the above factorr.  it  is not economic 

to substitute safo for tapiocc   in West l-aleysia. 

(f) uality of sago  in poorer wh«n  compared with 

tax i oca. 
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without h tuo lav o industrial  fi mit; in    est lalaysia have expressed an 

interest  in usinp, sap.   flour, and tl'.eir requirements of flour arc  in  the 

region of about   1(.),C>0Ü tona, a month;     both  firma eaid that until and  unless 

the above problème can be overcome,   they  .•>-ulri  continue usinp; tapioca   flour. 

0.^7 Tie ex.ianpion of exhorto of -airawak sago in world maraeta, 

however,  would depoi d ..¿¡inly upon  the  cjuantity produced and tlie prices 

coim<anded by ito coi.tpetitorn in world markets. 

I',kS It i.>  therefore urgently necessary  that the cuality  of the 

sapo produced is  improved and also  the  cost of production reduced by usin 

more efficient methods.      hile the  improve ent  in the quality con be enrarecí 

by üsíñ'¿ treated water for the washing process,  any improvement in  the 

technique of production '/onici mean  complete chanpe in the layout of  the 

factories.     In the present state of the   international market  for sapo 

ataren,  the existing snßo factories are  not likely to be interested in 

investing, additional capitel in  the  factories.     l'rovidinp treated water 

.* t the factory si ter which are scattered and mostly in the outlyirif   arear, 

would also be a  tjiao-conaurninp procedure,  and would also depend on r^any 

other factors.   ,It would,  therefore, be  desirable to allow the existing 

factories to onerate as at present till  euch  time the market si tuition 

improves.    In the meantime,  it is recommended that either exporters or the 

>.»UFC be encouraped to establish  factories  to refine the  crude sapo  flour 

output of these  factories. 

I 

8,^9       To start with two refineries may be established!  one in ^ibu 

and the other in Tg. îfeni each havini a capacity of one ton of dried 

refined sago per hour having a moisture content of W,i with little or no 

fibre content in Ha fini r.hod product.  The refined sago is likely to 

have a better chance for corpetin,- with other starches in the market. 

'Hie cost estimates oí' on f.- ru eh refinery has bee;, worked out here. 
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1 
.statsticfameni of ,   ^,g MÎHÊM. 

Capacity - 7,200 tons of refined  flour per annuel 

working 3 nhifts of I h"urc each  for yX) d.iyr a ye.-.r. 

(.. )     Fixed Costs 

(i)       Land incieline  cost of 
development - 10 f000 r.q. 
ft, 

(ii)       Building - 1,1)00 sq.   ft. 
of covered area  (factory 
and office),    A third of 
the factory apace  i.e. 
600 sq»  ft, would have  to 
be 3 storey high for 
dry ini' section, 

(iii)      Machinery and équipaient 
(i>'e fining equipment  and 
part of drying equipment 
have to be imported and 
rest can be fabricated 
either locally or in    cr.t 
Kalayrdn)» 

(iv)       Trr.nßport veti leles   (Two 
3-ton lorrier. -ma one 
lurid rover) 

(v)       Coot of erection,  design 
nnd engineering  (/.t   the 
rate of <iÇ' of coot of 
machinery rnd equipment) 

ibi te/ 
Unit 

•2/nq.   ft. 

•12/sq.   ft. 

-15,000 per 
lorry and 
S10,0C0 per 
land rover 

Total 

i're-projeet coat  (105' of fixed cost) 

Total 
Cost 

20,000 

•     21,600 

S 275»0«) 

»•0,000 

-   55.000 

,,. 4n,6oo 
M,i60 

,. %52,?60 

Say 1*55 »000 
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W     Cost Qf ito-.' i , tcriuls 

(i)    Oago flour - 7 »56o tons (assuming 
5?' loss in refining) € '. 96.1*0 
per ton« 

(ii)     BagB at the rate of  1? ba¡ s per 
ton,  each but, cc-ßtinr, 50 cento. 

(iii) Twine - 10 cents per ton 

(iv) Fuel 

(v) Power and light 

(vi) i-atcr 

i'taiatenanco and repair of machinery 

'arehoi'se charges at port 

.„• 36,720 

720 

560 

»     1,500 

1,000 

Total „ 769.061* 

oay,     .,769,000 

500 

m •,» 500 

CC)     Factory Labour   (¿ r;':ift,>) 

ÜE* •afß/monUi ' !gj®/amm. 

(i) Factory 1 .anacer 1 ite .    9»6oo 

(ii) Fechanical Foret an 1 ' 300 .     3,60« 

(iiil Jlectricf.l ''ir'c?rvÍBor 1 • ^300 '.    3,600 

(ivi Faciline Ojie ra tors 9 i.200 * 21,600 

(if) ^killed ',/orkern 2V w6/day „  37,800 

(vi) Unskilled workers (For 
bat rint. flour»  loading; 
and unl.o¡.t"ing) 2% •«»V*»y 28,800 

(vii) Lorry ,-nâ land rover 
driver-; 

3 wm i.    i*,500 

ti 109,500 

Add 15?*' «nployment cost 

bay, 

% 16,420 

w125,920 

#126,000 

• Aie includes transport cost of ,,8.l*0 per ton fro« FukAh to Sibv. 
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Administrative Cast No« lajie/rnonth wage/aimun 

;il2,000 (i) Goner.il Manager 1 $1,000 

(íi) cíales Manager 1 tai 9,600 

(ili) Clerks 2 250 6,000 

(iv) ¿»tonographer/I'ypist 3 250 9,000 

(v) Store Keeper 1 200 2,4oo 

(vi) Office Boys 2 100 2,40€ 

«4i,4oo 

Add 15$ employment cost 6,210 

i&7,6lo 

Otti ee stationery, telephone etc« 4,390 

Depreciation on building md machinery at an 

average  rate of 10* per annum 

Total recurrent  cost 

'working capital  requirement based on 
3 nonthe  operation 

Interest   on working capital  (at  the rato of 

10% bated on current oank rates) 

Total annual cost of producing 7,400  tons of 
refined sngo  flour delivered by ship at Kuching 

;;ith a current FOB (equivalent)   price of 1154 
for refined flour ns against $12? for raw flour 

currently being obtained, the  total price 

Profit before taxes    -    fl,lö8f8öO    -     SltOl8,4O0 

=     î 90.4OO 

%  profit on fixed 
investment 

•»51,000 

45,500 

993,500 

248,375 

24,838 

11,018,33* 

11,018,400 

ài,108,8on 

'i 

20* 



\ 

-    316    - 

i. 50 f'rci.i the above calculation,  it would appear thi.,t with the 

current price of refined s,^,o flour in  the Jnpunese Rwirket,   the refining 

project would be-  -  profitable ve¡ ture.    Lore so,  the project should be 

looked upon as rm indirect meant- for  improving the saf.o industry of 

-arfu/ak as a whole.    However,  much promotional effort ?#ould haw  to be 

itrde for öarrwak refined r,ato starch  to enter into the Japanese merket, 

"here the  refining facilities arc already existing and the J,->panese yovern- 

inent policy has all alentj been to import raw material rather than the 

finished pr duet» 

°»51 :«ith  this production, refin d en^o starch cfm also compete 

in  the European uarket as well as redlining its lost position in the 

United Kingdom. 

1 

fa,r>2 Hefinin;. of sa,p in 6arawak would be effected only with the 

introduction of compulsory ouality control.    In other words,  no export 

should be allowed  front the at«te without refining.    This would fradually 

necessitate the establishment of more  factories of the above sizes, ns the 

total export is around 30,000 tons annually. 
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€ HAPIB«      IX 

OIL PALM 

The Oil Palm Plant 

9.1 Oil palm or Elacis Guineensis exists in Africa and it has been 

used r\s n source of odible oil in that Continent since ancient times» 

In Tropical America, a second well  defined species of oil palm 

'K.Molanococoa'  occurs.    Some more species of oil  palm also occur 

in the two Continents»    Varieties of strands of the species E.Guineonsis 

are at present  used in almost all estate plantings throughout the world. 

The other species,  however,  are marie as breeding materi.nl  in the search 

for new genus   for the improvement  of the commercial oil palm. 

9.2 ''"''ithin the species E. Guineensis,  several  genetic strands can 

be recognised  on the basis of the  fruit characteristics.    There are 

two distinct  varieties showing variations  in fruit colour.    One pain 

has green  fruits which become bright  orange as they ripen,  while   the 

other has black fruits which become  bright rod.       Variations also 

occur in shell  thickness.      Some varieties have very thick shells  and 

a thin outer   fleshy layer or pericarp  (Vnr Mncrocario),  others have 

shells of intermediate thickness  (Vor Dura)  and a third variety is 

totally without shell   (Var f'isifera).    Tenera, which is a high breed 

between  the  thicker shell Dura and  the shelloss Pisi fern,  used snoetly 

at present times, tas a relatively  thin shell and a thick oil containing 

pericarp. 

1 

9.3 The oil pain plants are similar to coconut pains  in appearance 

but has a thicker and more perpendicular trunk on which the leaf basis 

romain as a rough pattern for about  20 years.    The  fruits are borne in 

the leaf axils.    An average bunch of  fruits of a  matare pain weighs 

between 20 - 2k lbs,  and very big ones nay weight  ¡S iba.  or more.    The 

nature bunch  consists of 500 or more   fruits.    The   fruit is  usually 

coloured deep  violât when young,  but   turns  orange  rod ~\s  it  ripens. 
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The outer  portion   is  compcaod oí a   fleshy   fibrous  pulp ami  it  su.rrou.nctn 

o nut which consist of a hard shell  enclosing a kornöl». , 

Cli.fflatolo¿)ic3l anJ Otiter Heguiremcnts 

9.'» Oil  palm   requires a warm  tropical climate and  a  hi^h  rain- 

fall   -ii,.i   for  this   f'Mhoi;,   UK  cultivation  is  at   predoni   mainly  conficee 

to lowland  aroai;   of  . l.o humid oquatorial  regions of the world.    From 

the  crop yielde,   obtained  in various  parte  of  the world,   if   would 

appear that  the   xuoal  clima lu i« one  in  which  the  rainfall  is never 

loos  than   the  evaporation at any  period   of  the year.     Alternatively, 

the-  coil   muof   have  a atom; o capacity   for  retaining previous  rainfall, 

or  ground water  mu:;.   be  available  by  a invado  and  the water  table  accacaihl. 

to  the root«.     aVnporaiion roteo measured  in   Hoc humid  tropics have boor, 

found  to  be  of   the  order of l> inches  per  oontn.     If  it   is asounie't  'rial 

this also  applied   to  evaporation   from  a   tree  plantation,   the:,  the minio.»i 

rainfall  required   for  successful  oil  palm  f,Towint, would  be  of  the  oraer 

of  ou ineh-.r-  por   annum,   provided  this   is  evenly distributed  throughout 

the year.     Generally  epouking,   rainfall   in  excess  of 80  inehec;  per 

annuir io  pood   for   oil  pala plantation. 

(j,'j Tlte ouccoces of oil  palm growing in iow-lyinL> areas with a hirjh 

waiu.r tabic  indicates  that  the  palm  can   tolerate  flooding  to  a  considerati., 

degree.     However,   as  the roots require*  a predominantly ejeidizinp environ:/  at, 

the pals:«:; would  shoe Severe yellowing  symptoms  if allowed to grow in 

conditions  of stagnant  [.round wottrs.      .therefore,   if  flooding oc .uro, 

either the  water  meat  to. removed quickly or the period of  flooding 

should not  be  too  prolonged. 

9.6 An  asoontial  factor for high yielding in .the oil palm and in 

most other crops   is the amount  of li¡*ht   received,   for  it  is the 

photoeyntheeiH   o.tKc   • place in  e untight   ohaa.   i."   primarily  reoponei. bi.; 

for  tne  pronti,   ar.a  fruit  produ-'tion.     óiiiali; .ht,   them fore,   is  i,;.portant 
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t         ; . ; .       .     pel..!   i;rov,Hic;,     Cloudy  and  niinty  locations  would  not 

 1   . ; ..-v..-r   thcu/;h   the  rainfall may  be  adequately  high. 

9«? l"ru   temperature,  limitations of the  oil palm ;ir>; not  .-1 early 

known  ana  it   ta   likely   tha:   ¡jein tic   stranila   a an  be   ieveloped  which  will 

produ-n    at   lower   tenp..;ratina;a   than niv  commonly  expected  an   beim. 

cantable,   i...   thon.,  of   tin.   lowland   equatorial   zone.     nt   preen,!, 

however,   oil  palm  ,;roCTÍng io   confined   to   thaaa.   wann  equatorial   ragiona, 

arai  hieh   altituoea  ai thin  the   tropin;  an-    considered  unsuitable, 

'),'•, Oil  ¡jala,   ;••.]•   be   ¡¡rown   oj.  a.   variety  of  aoils  provided  that 

a,equate    iraina ,,.   have   been   proviteli,      Th>    beat  soila   for   oil  pala 

,,-rowing,   however,   ncc;~ 

(a) Upl'aal  loai:i with   no a tot.y   layer,   or  compta., ra a  ixoand 

witnii;   ?ft.   al    tie.   aaaitce»     eiteeji  alop.a.    na:   not 

a u 11 c. d, 

(b) Coarta;]   ¡!ia  ilv   r  allavial    loan;.,  : au   "lnyey    Loam. 

ovor-lyi..-    a  pliable   clay   aub-soil. 

Cc)    ¿La. loa  pa,   coila   (not.   mora,   then; 5   ft.   m  depth) 

oa»a.r~] veir.).  pli- ble   clay. 

(U    Hud  aoaJc   v/ii re  shallow  peat   hen--  ishrunt: and   become 

mixet  with    l,iv  aub-eoil» 

9.9 Oil panna require free,  drama,,,   together with plentiful 

supply  of  wcter     c   ;K   roots,     Ita-  ditches  aiai nur.ln r of  drains 

required   depend  Ian aly  on the;   type a  of soila; on which the   palme»  aia 

c;rown.      Constai   alluvial  soils,   shallow  penta   and mud soila   would 

require,   many wore aau  Uecper  drum.'»   than   trie   lighter  upland  aoils. 

Ihetie  lij.-nter upla;.i,  coin; ha v.-  nom,,-  na Mirai   draina a.   and   leas  povn.r 

• c   Ce] s   •. •••    ;     ¡    ;   ,.,,,¡   ..    -,   -, ¡re :    .ir.:;.   ;       oc   '.eat   acl e,;   aoel.    '.vili   a 

a elfi.  1    ni.. 
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9. IC Tli,   oil;.;  o,"   tha   oil  pi Im  or-.,   ontani, d   from   tin.   fruit.-  .Aa 

t,,. a-   proau'v   loo   oiotia-O-   type y  of   oil.     Olii'  type   io  atnct.l   fro:.¡ 

th.- pi ritaorp -oí.,  tut   oüe.r  is  from   fha* ICTWI wihin   thu  sht.ll.     'Plu. 

i'on.ii.r   produno:  o   bripht   o.ror;tj    oïl  vmil'-  LI.. kernei   oil  i:¿ tfiedí   r   ano 

colourlt.'.:.;. 

9. ' 1 ii un tur .  loo.llhy  polo ohould  yi:iu iiiíiuaily   up  to 2b0  lb:';. 

fruit   onnchao  co.iLi:. lap;  'fa Iba   fruit   oil  -imi 9  Ibo   of  dried K. rt.. i. 

ditn  49  pnim;.   to   aa  aaa. ,   therefore,   "•   i;Ood ,YI..1.I   par  ..-ta   oouL«   in- 

in  tin.   r    .io;;  of 3ÜÍ00  Ibo  o.   fruit   oil    mei Mio  lbs   of Ori.al korn^l. 

Uüoij 

o, 12 'flu.; major   u;;.a,   ot   ja ficaor   011   or  pal;:,   oil    .11,   -du.   pao»'   o;nl 

K-ct.   Tor  aoap r.iak.i ag,   iftalt''onn,    oí" ora- aa.0.    .od   for  th.; prap.rotin 

oí*  -cOí'.i!.     Oll.      B.i.iaeC   ta   ¡.      r.r..uitlo  al  uso:,    poIm   oil  ca.   be   U,  .. d 

.0   a   Sedativ,:   to    ii;iii.".¡    f   al   stuffs,   00    .   loci"    in, .lvdiol.t   alai   a 

aubof1 tut,    b,,r  .-o'-oa   fuft.r  io   the.   oonf.   * ior;..r,v   industry,  ao  a 

L.fbrieoo'   la  1  nuttboc  o.r  induatrio j   pinnacico;  a:.u   in  ie.-cream  mnnui'ore >.;: 

Ih-    fi o-ia'arp oil   io   airo   lo'aaJ   it,      at...   i.ionufa 't oía.-   of   fatty  1.0. sa   ooioh 

ara  uoiai   i'or oro,, r   promo, a,   crayons   "ind  oaoiilc   ni.oiiuf•> ' * uia.:.     Du.re 

or,.   ,L;u oil. r oi.no. Lian ..-our  us v. o   of palm oil  in   ornali  quantities. 

Ï 

9.1> Th,   k. i.oa. 1   oil,   fiiator.ioal.ly,   haa  to.i.n   u.ood   to  a  laraa.-'   •. xt..o".t 

:;s a   oubotituti.   for     ¡la  pericarp  oil   li   Ha   manu To-tora.;  of «arasriu 

and soap,   though   10   na.   pnysi.'al  properties ,~Oíü   .'!¡Oí,í.'.¡1  • orposi'ion, 

tin   two oilo   ;r,'   no,   ,.iu..-ly  vari.-ci.     Palm kernel   oil   is mora.,   like 

coconut  oil  in  its   phyoienl ano  'iiooiìoil  proporli.a?,   it   tomo  osso r 

to solidity  aad   to  dcoolourio ..     In   th..  p:a';t,   pair;;  kernel oil,   lik 

poln;  oil,   has  buco   noiiroy  used   for   ti...   preparation  of  noap ano  noi-paria, 

and  compound coconut   fat.     Its mi ot   importo,t  uso   oth,..r  than  toa   tfr.a: 

tro.O.io'd   a.,  :    ,a    paa,iv   „a:   'o     0  ration      of    a for,: r:o ,       fa. 
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amount   Kf.il'    aorric  i;„   .doo   UOI.,íJ  ir.  i.H.—r rv;im  maiiuiaetura.      Fatty  oaido 

J,,ri«/i;d   from  tkic cui,   ohi.a,  has  e  hijjh  Lauri,    icid  contort,   coi   b, 

'•!•     ;   i'-   f-'^'  .nnnuf.- --turo   oí  rasino auci   f.tty  yeaat,   as  vu.-ll  as  a, teiojcoí;,. 

latí, .r   uiao,   houova.-r,   conouue   relatively  umoil quant, it i, as  of  tía 

oli  'a,   promit. 

7.1'+ In .addition to  thu- oil  from   »"he kofrud,   the cake which raa   ;-. 

oft-r  ex trac tion  of the   uil   forme a   v.- luobl.    i,y-proda<-t   for  ->rdad 

iued  an;*   in  tha   preparation  oí'  -minai   il , d  mixtures, 

World prpuuetion 

9 • 1 S» Aia  world product ion  of pain   oil   .race hud  the  all-tim    p..,ak 

of   1,M+oh million   lo.a;   li:   1967   from   1.3721   million   toas   in   19(4.     Th • 

ionad   produetion   OTia(-   the  pariou  ohova a,  a...   ,,rr-   i<;   trinci.     It.  roa.... 

fror,   1.072a mi ilio.,   toan   in   IQÍd to   LUS1!  million  to,.5   1.11   1967,   -a -{ 

to,r,  d.-iu  -1   fall   m  1</'7  to  0.8K01  million   tona.     Th     1977  total  nora 

proaii. tiaa  of   palu kern, x  woo  O.^i'c  million   to..a  of arieti keion la, 

(PleaOe    aa:   ^0;i,.e   9. I    &   9.7) 

1 

9.16 The  oojoe polo   oil  a al k,ari,el   oil   produciti ,  eour.tri.as  ar. 

Nij.vria,   Coti,;o,   ür.honoy,   Brazil,   Irdoocad- ,   Malayan   aid   uiurra  Leon. . 

There  f-ountricü   to . flier  ac-ounted   for  mur,    dran  8ü$í of   fir.:  total '.vorla 

production  of pola oil  arai  more,  than   1
J3% of  the  toted  production  of 

korra:-l  oil   in   i960.     Of   thes,.   major  producing countries,   Ninvria  h ,a 

rein;-, m e a  the 1 ..rt;.oi  producer  throughout  the p., nod  19^8/196« in t, r;...-    if 

thv palm oil   production.    This country alone aeeouatud for about Z"S of the 

poto oil in 1968.    West Nnl«yeia»B production rose steadily from 1968 to doti 

9.17 The  total "fest   Mnlayoiai, production   in  I908 was  O.26Ó7 nullio.. 

toho.     The-  c-a.t   ii.ai-.yoi- e   otate of dob- o   wludi opened its   acaxaait  id i.h 

7».7.»0  torio  of  pruda  tua.   in   1767 hau   00   inoiaeaied  producidor, of 8,900 

U"-¡     :;;     r'' '       o.a     dd'tf'C    'one    11;     ]•)•/,        li;    191.0   tOU.    {TOduitu 

.     fit     ! O    1,:  ,10aü      -.   , a. 

•Ui o e   a 
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,'iorid  Trade 

ai,p~- Th«  vvorl-i   import   aril  export  traue  otati.;tieo   oi"   ,jalm oil 

are mown  in   the tab!.-    , .p and   ').'+.    The  total  world   e-xpoot  lia.-; jnuwn 

•i  ..light  increase,   rioin :   Troni bìophp!  metric   tone  in   1%T   to 799,9*'^ 

ten-;   in   ì-pep.     In torn.-.,  oi'   valu»;   however,   the-   total  export   value:.   01 

dualTo," null.« ri and U3$12M*«9 r:ul '-1011 1"or   the   iwo yi-ar:':'   f enpi-ctrn/.j.y f 

novo-   indicated a Trop.     Tiri:   couiJ  only   b<   attributed   to  a   drop in   the 

.!iit   price  of  palm  oil, 

9.I9 The  major   palm  oil  exportant coiuP.ru;:; arc  Nipona,  Malaysia, 

indonesia,   honro and  Singapore,     »Vhilr   the f!x/perian  axpu'-ta   fell   i'rom 

T.., ,T1<4- mutrie   to;;:,    in   T,»oP   to   no   loa  a:;   p,3JT  metric   ton.,   J n  Ipto,   th.. 

.I«:st  Malaya am exporta,  aarinp  the  pianos,  ro.."   from  1Te1pV/p  metric   tout; 

to  P('?,TPP  mo trie   f.ou;;,      In   hMfp'j,   tha  export   from deed,  Malay:, LU oat. 

;'fo,oüp  tona  a¡: apauìat  Hiporia';•;  0,122   tons.      Meanwhile,   ¡Jabalí tao 

iiK.;roae.«ai  h.-r  exporta   Pro:«   tie.   rneagre   "I?pp  tona   in  "1Tb'.>  to  .....P,'T5'+  ton.,  ni 

T'TT.     The   Indoro-oían   c-aporto,   OH  toe  otie;r hand,  havi,-   been   erratic   ovai 

trio years,   but  heve   remained  at   the- ropion of   1^0,000  metric   turn.     Th'.' 

çitrifpoieae  exporta  have  alloc   ino roared,   rising   from Ö1,1p1   tona in   lot- 

to   t;Td,9p>¿   tore, in   Tp6'p,     Singapore,   tftoagh not  a producer,   exported 

•'•.., b?o  tonn  in  lye-a   orm  v/cat on staawiily  to   115,171  tono   in  1p&9. 

1 

p,2l) The  main   importera oi'   pili;; oil   are  Germany,   Franca,  Belpium 

und Luxembourg,  '.¡.is..   Nethorlantlr»,   Italy and Ireland   in hurope;  and 

Canada»  U.S....   and  Corta. Pica  111 Hortn .aniñen.    The  major  ¿JJíUí  importóme 

countries,   apart   from Singapore     which  importo   for  re-export,  are   Ira;,, 

Japan and  th>- Philippine;..     India,   which  aas   prevìouoly  another ma jot 

importer of   pain; oi L   in ,iGip   ha;;  reduced  hoi-   import   conoidi rally, 

falling  from   5ô,?Pl   ton.;   in   tpPT   to epa   tono   01   I'JcTd»     Thro  was mainly 

iu< •   to  her   ovai t;;l»i:a-  ov -r   to  ,tr. írtr i   la.   for   th.    soap   irratio* ry,  and   her 

in   ;'"•!.' '-a   J "-orn.it   or-'     .:a-a.a   :. a    p"   ..   00.   fa    th    oare:' ;". n-    id.;: ir;/, 
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v.61 The world  import an-1  export tr-.de st-tiatics of palm kernel 

oil .are  shown in t- Iks 9.5 and 9.!':.    Compared to pal« oil,  tht   volume 

of  trad«; in p-lrn kernel oil is  quite small.    However,  thirt   has been n 

continuo» increase, risin-; from 96,606 metric tons in 1965,  to 

15^,786 tons  in I9C9.    The  -ver   a.-   erices of pnlm kernel oil,  over  the 

years, have been wii'iin the  region of lt.;f?5û to Uf,S300 per metric  ton. 

[.•»¿J Tlie major exporting countries of pnlm kernel oil au*e- Congo, 

Nigeria, Mr: th eri-Mids and Dahomey.     Mule Conpo, Botherl-nds  and Dnhon« y 

have   i?"dually incra.. „sed  tdeir  exports over the years,  the Nigerian 

exports indicated -  l.nrre lift from 964 «etrie tons in 1965 to 3?599 

metric tons in 196.6.    Tier, after,  the Nigerian exports niw-inod quite 

corist-;nt.    There  is no export of palm kernel oil from Malaysia. 

9.¿5 The principal importing countries of pain kernel oil are 

U.K., Germany,  Pr meo and Italy in Europe;   and U..•-.„.   nnd Onadinn 

kmmHMti,    Thi   -.sian •• nd ..fricn  imports w«.rt   small.    U.K.» Gerir ny an-"' 

Fr-nce have  indicted  ~n  increane   in  their import,  and  in I969,  they 

torether imported  about 65,538 metric  tone of palm kernel oil,  valued 

at  -bout !Jd;l8.8 níllíon.    The  Italian imports have shown an erratic 

tp.nd over the ye-rs.    Netherlands,  though a major export ine country 

of palm kernel oil,  -Isa imported  tin   commodity»    In 1969,  her import 

was  13,?90 metric   tons valued  -t  USi,3.?8S million.    The U.d.^.   imports 

have been erratic,  dut remained  -t  the region 50,000 metric tons per 

year. 

1 
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i      Sultíar land 240 11? 117 417 229 1      17 35 37 133 •i7   ! 
j      O.K. 932 16)40 34,161 2323'j 2 J'JOü I    201 4503 92:3 7512 707   i 

Others 414 14 1 tu 195 342 i     177 l 45 119 
>¡ ; 

1      Ma] 41320 54990 72303 74990 15394 1 13441 16112 19464 24 004 271 «   j 

'  1 * C ««terlei 
! i 

Can s-la 44 iO 4 ICS 549 i i%8i Ifllï :   153? 1211 1453 1332 1127   l 

USA 37«; 52505 44225 54045 45000 12453 154.34 11346 13405 1239o   ! 

1     Others 3 21 3 ... 1¡ 3 26 3 ...      j 1.)  : 

'      '..tal 42411 50631 40726 00433 51623 130 39 16733 13402 212 i?    1 14 35 

S luth ¿»urica • 

! 
1 

¿r gant Ir, a 1 ¡Ü! 2 231.) 641 ... 553 0.0, 216    , 
1 

,     Ctricrs 1107 163 23 h, 70 255 45 10 13    ! 2t 

'     lut.,] 1107 1971 2253 6 Oí 70 250 «a 110 220 20   j 

• 
« ; i 

1 

1 

Jiaan 550  '; r)7 
1311 1122 625 424 591 336     t 761 : + <L 

rthurs 333 OJ 32o ; 3 033 267 20 05     1 L 

Tot-»!                                ] 14Ì3 m Kjy ' 1131 125; 691 017 1021     ! 76 3 

Afrle» 
i 

i 

i i 

Sharia                                1 334   ! 357 406 401 501 119 103 114 v.;    1 19a   ! 
twsya 

1 
45  i 72 341 92 12 20    I 26 99 31    i 31 

'•'• tracto                                  i 1343   | »i .m 240 ! k'52 1256 457    i 202 75     ¡ 361 363 
imíñn                                î 702  • 336 53J j m 077 231    i 163 253    ; 24a. 317   ' 

j    S ;uth Africa                    ¡ 2031  ' 1770 2527 i 2405 2410 mi   j 471     ! 617     ! 787 347 
l    Sud ir                                  i 10 j 105 20 133 72 31    i 47     J 74 3i.   . 
;    Others                                l 212  : ... 20 196   ! 137 33 ...     ¡ i     ! ?, 4t'1   ; 

.    Total                                  t 5654 j 3442 4202 
i 

5121 5244 1-346 1070    I 1215     • 1703     ; 1667 ; 

Ccoinla                                  1 1                                              | 
1 
j ! 

1 
i 

i 

:    Australi!!                           ì M ! m si e 1J2,J 600    | 33.: 336     J 151   ; 394 224   i 
Uìrif.3   ir tal                          j .12 ¡41   • 11 '326 131242 141304 

I 

154 4?    1 w,i?  | 15507     i 36004 43241 W'i,   • 
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Tats le ..c 

Pali Ktiffwf 311 - Exports 

3 U ,. N T 1 TY 
I   ••   - 

V « L 0 E 

1305 1 JC6 1J67 ¡   U.0 
1 

1363 1 1965 1986 lye? '  IM,: 1 Jlrf 

I Mric Tont r "*  i ,00o y y. Dollars 

EUi-.OPE 
¡ f 

i 
1 

!      Bulg |ii 2351 1013 1025 ¡   1123 ¡  11*3 12* 3ü; 21 3*3 33S 
Domar! mo 20 51 '   1573 1  1002 3U i         1 15 632 275 

i      France 576 535 9C 17 j    '350 163 16* 35 36 25/ 
¡      Ger«any Fr. 725 ; 1710 310* 270i 1   3313 231? 550 354 io*: I0*u 

Ir..land 161 163 137 K i    152 60 75 55 12 57 
j      ¡«cthsrland» 19739 1)002 10233 13*27 33297 621* 51 H 237* 612J 3563 
!      SwHiorkndt 795 196 1502 227; 1232 572 037 312 1117 313 

U.K. 4556 6u0 127, 2*13 116* 1562 216 392 77* 131 
Othari 75;; 22 fi*5 3 * 215 15 1)1 f< 1 

|wa^l 17MC 229C1 1:1071 23741 *2763 12*56 7161 
i 
1   570: 10 "02 12312 

I N • C America 
1     -.—.il,   .    :.:.         ..:,.. 

j      Hrinduras ... 263 1333 ... ... G6 *;* ... ... 

1 »JfH Mum 
i 

i     Paraguay 3191 42*5 411 \ 60*7 4793 10» 1302 1302 210) 0)23 

i .ASIA 

!     Ja^an 3072 2721 950 1503 30*5 973 7*6 25€ 560 ¡2* 
Singapore ... 519 7 3 35 in* ... IOC 3 15 ¿LI 

j     Total 3072 32*0 357 ID) *J59 '379 152 259 625 10)5 

j   *F,.|CA 

Äktfala 1303 1212 1*57 705 joa 3Ö4 232 313 222 IC, 4.3 

11-2 »1 757 325 i?2 133 261 1*1 30 ?15 
ì    Congo Dr. 32900 31 J ': 41 Jt» 1* »IF 40*60 3050» 6C99» 7C50» 15QJ0* 3313 

Dahoiuy 16691 Ilo 16736 22715 20000 3333 2*23 3626 7204 5*00« 
j     tv,ry COMí 2*26 136* no* ... 80* 530 205 
I    digería 36* 32599 37715 27262 3727C 316 3215 101*5 3313 u ; 7 

Others ... ... 4455 150C 51 ... ... 1337 « 11 

Total 53040 ? 1332 105*16 103177 100371 1*012 1 1117 23522 33006 26351» 

*   Qrwd Total 

1 
I 

96606 1090*3 130*95 mm 

i 
1 

152136 2W3 21329 

¡ 

31275 471*1 

  

41)73 

1 
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-    53. 

t),,:'!. i ad Fur- c lot 

d.d'« Fron th,      ori'1   ¡cua-ai   „  afoiistics  of p..In  oil    aid  pd 

k> rtu.,1,   it   io b. li. v. -1   to-t   in th.- world  -is  a wholu,   no mor«   than  a 

nookaït  txp-'Mision  in th,..   pro'-uu, i un of  thcu,   uomnoditi   n   is  likely  t.'< 

tok,    pl-ua.   in th-,   for- o   .  ibi«,   futur.-.,   r., gordk o,s of continuous  rapid 

growth  of  oil pila  }-o  --oc, i   o  io   ,,,,ut   Malay;.; i i  .uni  daban. 

1 

9«2r? Th.    inoro   oi-   io  -i,   ,  o'   f  r     ny   commodity   o unita  uainly 

fror,   th     ('ro> Ih   -jf  product! >n.   au.   f¡->, ¡  -ti  íücr  -.o,,    in  r.  r  e pito 

incora.,       nccordir,    t..    i   study  hy   fi,,    F,.C,   th    world  population woo, 

,-xp.-ct..-d   to  r.osch  /;,rv.)i y)<"   ,.,()•"  io  I07C   «nd  th.-  avendo  rot,.-   .,f  pro-1 , 

of  world  population   fio.,   l'jka -  IO")) u .,,   ..stimatod   ut,   l,?f/  p   r y, -or  ck 

t!.   n oft <,- r   -,  ro.ro   r--piu   ^n,  t,,     li"  t h-    jo„. 1   capita   incoi,    .?o.r,v,oi r.. d 

une ha rie, d,   th     opro   th  i,f   p. •>ni -t k. o  oioy  ¿.il on,    brio,    •ibou<:   .1,7-'  or  hi  h  r 

inercia,-  in the d...-i  ,k  of  oonsuu  r    o-ko  includi,»,-  polo oil. 

¿•¿6 liier, asin,.  ... o   capita  into.,.,     will   <•;. n. rally  r  nuit   ir» 

incr  -too d  purehon«.-  o;   cuiuodio, í  ...  uni, ao th.    cc.cudity  in auiof. ion 

io,  an inferior nn, :uct»        flu-  ,.ff ct   of eh mj     in por capito   incora, 

on th.- piirchasv  of .«  co.. o.'ily d..p ado  both un th.   magnitudo   ~<f th,.. 

chanp...   in  income   .-¡id  un   th.-   kc-.í,    ..i. sticity  d-ooand   for a  particular 

connodity  i.o.  th,    ,u'Mit .       ck .,, ,,   in quantity d..n .nd  far a  1% 

chañan.- in  incono.     ,,0;   incur k...   1   foruntiun r< gardinp th    tr. nd of 

chango  pur  capita  incoo      al  th,.   incora      lasticity  d- rend   for oil 

palia products   ir,  not   avniblo,   th.-  ,,-x -et   incotti.    ..ff. et   on th,....   decani 

far  oil pain producir;  is  difficult   to pr. diet.       Th,.,  combine!   .. ff ,-ct 

of  thu population "aid  tía.   íraaoiu  ,ey  ho-. v. r,   ostinat  d to  r--su.lt   in 

-i  3% incr  -iik.  in  th,,  rki una of p.-la   .,il  only. 

9.27 Th,-   fut un.   t>r .,.,,-cta   for   ->il   pal«  pr..-.ducts  will   -,lr,o d, ,., nd 

on th,   t, chnr-1, .-ic 1    dv ac,.o.    Th a,,   will aff. ct   th,..   decree  of which 

-il   pain   , r--x uct 1  e-n  b.    otiba,-ikd.   d  < if,!-,   ,th-r  f.tu   and   <-ila   ;nd   vie. 
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¥  r:ì"*       Tb    «-n r  l l  ::    '--y  - •-<-*    *•<   inJic.t     th  t   tho   proporti   -,     f 

••••il   p.ln  }.rv,iuci\-,  uo . :   in   th.    tdr  .    tr ..Ut i   noi   out!   ts  viz.     ;K, ,,,   •    r •.   ri.- 

'*,líl   ro*i;"UI«   eo,,kiap  f   f:   roma   rtUl-   t   •    : ¡     .      j   ^,;i    vvhil.    th .   p, .,    rll   _. 

••f  th,;,.    co,•,,  liti   s,   «io   ...   f   r  . t....r   , ur r   ,, ».    tc  incr  -«,,.     „n.i:rl 

f  ts   ai-I   ,th- r     ilo  h  v    b  c 

"il  p :1T   t.rodnctf5  in  fh,.   .1   a 

' •   '        ;. .   •   r     t- ,    : >   ut   in  crr.p tin 

o 'ìnp   I963»   but.   thi.,  t. .nd-.ncy  n     ;.:.:; „ 

t;   b.   stabili/in.:.     d  tr.      ..     iL,  h   v   -i-.y,,  b,    .. ^¿¿^int   rch- n«; b] 

iii  r.or.t   in  u..tri .1   y,,  .-,,     ,.     f.;J      jitu  u   ,.   ip   Cl,nt inuiiif__  ,,it,.   , ¥t ry 1L; 

"f  -al   ¡>v<   -uet».       TP     P, , ;1.     r-r   ,ü  polr,  p,   duct,;  will,   th   r. f-r   , b. c 

""' ,r"    'i- :•' -ivi. rit   :-n  h   -   ',,   ii-    ,,..i.c   ;•   c'.ip  ¡r     with   th.,;r„.    -r   ::th   r  f  t., 110 

•lid  olihou, h th.        j-   ..     •   um   'ht,   ..it.h  th.   entinad  pr-o-th ,,t 

p.puloUon     nd  ri.!,.     .-.    .,   .ri   .,   livin,,   th.    w.rld  d,ooo.,   ï< r   f-to 0 

-ils   in t.  ¡kr  1   «vilJ   c.-ntiivt     t'   i,.rr.    ;.... 

C'"3>' B:a'd    -''   t:i-      h  v       n.ly-i--,   it   rr.y   b,.   MUC! u.|. d   thot   th. 

.xp-.nni,n   in th,   po.dycti   ¡.   „P  h  1..  ,,U   ,nd   F,ilr,  k  m lr>   in  th<   ^^ 

1'1    no*      lik ly  to   •p, oo  th    iacr. o»o  in dem«! for th. s,,  products  -.nd 

ru   ov. r-:;uFply  of  .al  ;,- 1,. x ,..;pucti,  co« b.   f-rs^n in th.   n« or  futur,,. 

*h-    r.n .    ..f  oubfitítut.bílity  -   '    ,th. r  . ilo   for  .11   t  Ir  producto 

in  t,-rr.r.   -of  prie,   t   nd»   t...   b,   S,  11.       TL-    nark, t   projets  of  <, ;k,  -il 

prolucta    ,tó,  th, r, ihr,,,   d    b. i  it    .nd  th     lV,r^.   priCl.s  ,,f tfu Sl, 

prolurto   oh<=uld  b,     ¡ait.    i-v  uo hl, , 

it 

d.pt» P .1:.    -il ••'Mcti-n in .-ont  M-il.-iy.n-:  his  incr   «sod  conn >  r bly 

frr.« 19«,3 t,o 1.970 ond  it   is  lik   Ly   t,   , xV »d ,-,,„  furt.h. r  in th.   „. ,r  ft-,-.,..., 

r'rtlrul'rly  Hh-'; '• ^^i'  i«  < * i«  •>«  -   w»,r.L    including o-b„h  .nd ó-r - - ..k. 

ï'r,.:,     otio  t. s  of  --orlo   ,,r -, 
urti  n,     v, t,  o-itii th„   incr.   o„    of  oil   •   1. 

-er  op,   of l7tûu) t     ?.%:>.-   ÎJC1   y.  irf   thvl,    would  not   bi   ,iny  (Kn    r  cf 

^Uni!V-   •1v-r-8U!,ply   cf   thi:    co:no,ity   in   th¡    .,;orM  n. rR  fc #        Ifc   ^^ 

h.w,v.rt   b..-n  r:Ution,d   th .t   with   prie    „Wicity  dcr.rnd,   th.    pore  „t . ,... 

ehnnE,   in  qu-.ntity  d.   , ouk.d   h  r  -  rp  ch,ri(>   in pri^   of ^  f%n  ^ 

-uru.trad  r  1   t iv  ly p..,.       ;i    y;ur;lnr  ^  ^    p ^ y^   ^^   ^ ^ ^ ^ 

''    ""   -•' '    h   v     •-:  i:- 1   -M-    I- -   od   -r     hi., ly   r. .-¡..r.:iv- 

1 

t   t 



\ 

ti;   eh .uty.    in ou, ¡'ly     ¿v.l  h.. .,  1. .   r-.u'-itioruì. 

gpr;twak  aituati-'tl 

9.3c ä-r-'.w.k i..      1»%« e.,o, r  int';  th.    .il   polo  inhuo.try,  .in-  th  u ,h 

th.. r.    io   -i  snoll  poo.-'ueti o",   fro:     .  lOO-ucr     • xp  rìio ntenl  plont hi^-n  ir;   ih. 

ivvi rnr.r :it  ogriculturol  r, ..    rch  si   tion in ih.    Fourth  Divioì. n,  th.    Imi:. 

•¡r.  nj  et. ti du.,   t....   i.h.    ;b.;. ne...   of   :ny proc...ooìro>   focility» 

9» 31 7h,   Cuoo-onoo,- .ith  1/ v. lopio ut  C.irj.-or -ti n,    i  Britioh-o«n d 

"rg'ini;.3.'¿tion,   h-vin , <-•• e--  1   uul  -il   p do  ¡ lontotionr, beth  in   ...-.ot  M- h y -,i . 

•nel hobhi,  hav.    ob    in  •'    o   'il >c  Hon of 7,000ucr r.   for  .il  polo pi   ,it   -i 

in th    Lr.Mbiii-Jubi •   •"-,     ìa  1'1     ••' -«¡rth Divi;;!  n,  .>'.r'-'vuk,       Th.   pini»  ,tio.. 

in th.   ••!•.. .'.  ir, lik. ly  t . b.    o ••; 1  t   :  in oto    s by 19?h.      Th    CDC  h .v. 

r.c ntly  or.k d  th.   òt.-t     ,.utli. riti  :;  f r  ••llocHion oí   .ro th  r 5,3«"  oco    • 

pr   f -r-ibly  in  th    .•:    .      o-    ,       It'.o plontotion   r-'.  for  <:rr.pl. t  .ì  • r.   so 

f.'.ll"'.«i:- 

lr/9/1971 - <.yh',0  ocr,.u> 

1971 - ¿,Oí»0  'ier  n 

I9?h - 2,COO  -er. r. 

By  July 1973»   h  rv at  \   ulh  h      ov .il.nbl     frvn pOo ocreo  of tlu   1%9 

piantoti on, 

9.52 ,,s  th.    -,l--:~A. hi   .1    .  *•   ri .Is uo,,,.l  or    ..f hybrid  virúti.n, 

th.. yívld  . xp. ct.   :»  -,t   full . i.ulurity  ir; 10 tonn    > r .ver  .    Th«.    fírr-t, 

::.;,...con.(l onci  third-y    r yihiho   -.r    likely t..   h....  5 tomo,,  6 tono o,n0 I3  tons 

r.op.. ctiv  ly  j)..-r ocr>,.      Th..  ...xtroctobl..;   oil   fmrr: th     firot y   or'o  horv...hi 

is oxp..ct...d to bo  \h%   inri . t   ..inxiniis.: nuturity,   in th..   fourth y..-ur  fr.»i. 

firot  h-rv.. st,   to bo   -oçé,      hlo.   k. rn.-l  oil ., xt root ion  is oxp....et..d t., 

rifjr   fron  \,% in  th      hrot  y     r  to  -,  r-oxìnnr»  of  U%   -t   full  nn t. unity. 

1 

9.53 hhu.   ...41ric1.1lt.urol      .0   .rch St.'-ti'.n  pi onto h. ion    f  L"."«..  ocr n 

is  odjoco-nt  to t!v-  'hJC"o ol-r.t .tien.       It   io g- th. r d  t.h-»t  th,..   r o     reo 

•'t .ti..r;     .1.   -   in»   0 '-   í     • n     (-r     ,      bp    uv t P   r  0       'o-r ;. 



— 

CM4 -ini:, «r       d  by  th      ojcc,.,a  ,0" th,-   tri d   pl.'int,.ti..n  of th.. 

llf;ricultur-il  Ü. ¡. .rt •  .> ,   í'.i      O-O,   fo •¥ .1< po. nt   Fin-croo,  Corporation hoc 

•il.Ti  we rk, d ''ut   '•  pi ,o  for  ua.,„rt Mnf cil  polr.i pi .ntctien on -,  r,rt,v, 

ocol. »   with th    vi  •.-•  to .;  ttlin..  fOrr.oo ;.:. unci, r th.   s> ttl .r-;,. nt  pr- , r o, ¡,. 

Th     Oi»v" pl-m  inclu'   ,;     il  p  If; pie rOo.ti .ns   in  two   ar, no  en  th    iOiri- 

Bintul.-i Mo-wi  in  th.    L  obís-Oubíe    ,rci   of  th./   Fourth  Divi  Í, u,     TOoo 

or- -.3   er.   stop ,r ,t  ••'  by       J.i~t  oc,.:   .,f -.bout  13 n.il.-R. 

9.35 

ich. ri 

Th.,   fimi   .or  -   í    ci,  th,.   31ot  mil..,   kn<o/n    s  Bukit  P< r.ioj   u 

The  pioni;   ici >ii  pr ,,(',r'/.io-    f >r  this   or,.-!   is   e."   foli.ws:- 

lot Phoro. 1970 7<t9 -lCr s 

^(1  Pin:;. 1971 1,63'+   oer, o   U'pt.    „u.uct,   1 >01 
half  th....   er, o   her:   tir. e ly   O    o 
pi mt. cl) . 

3rd Phe.„. 1.973 1,7.5'*  ocr  c. 

"  l'Ion  t.-.    rr  ur .; .    .,1 oO   » i-'-n of e  the uo  al  ;¡cr,.s  on th.    friri oí   loi. 

or  •.,   ( 

• ut. 

>n lend h- Id by  a tiv,..s uchec euotooory  richte,  lias else  b.  -n 

1 

^•36 l'h,   o. e? :o     .!••'.,   o-p.u.1  rly  known  as  .*»...nt,h> rn Conpl.x   -m.! 

1 ..cot-,  1  nt   th.    Hr-I  -  ¿tó  oil. ,  Hiri-Bintul'i  «.oí,   h..o  a   t.-tol   -orco. 

of 20,000,      .vccar.linp   t..   o.e l.icin .ry  ir.v  :;ti.    tiens,   ob >ut   lCf00C  -or 

or  Sí* of th...  ire   . d .ht   O.   etat .bl,,  for plantation.     Ph.    t.-ni ,t.iv,   pi   el i, 

program.,   for thi.-,   ;r. :;  i- oc fe. 1< •us- 

isi y, ..r 

2nd y,, ir 

3rd y. or 

1972 

1073 

197'» 

3,700 icr.,3 

^,000 acrt.c, 

2,000 ocr.,o 

9.37 Th..   3DP0  is  o...  et. J to to.  having n  f r,. sh look into th- ir 

origin-1 pi on of op retía th, oil pdffl plantations in th, r, or.,;io mOO. r 

th- s.,ttl -n. nt pr •'.rcaio, lo-;. ,.,it th. y or... nor s, ri >uoly co-noih rio 

rom ig.oi. nt of th pi ,nt \tions ...n-st-it hosis. To nanop, th, pl-.ot ,1: í -n 

"•n 3<";t. pott, rn '•• ulo 0. of. p io th ripht dir- ction oo or-ul.' b . vi 

fr' ; :;'4b-' ¡u »t -ii ;'oio.ii.-or Í;: Oli,: ceti o .oi t h- <c-rv'i<: aro. et -0' a 

il   í-nl     ¡.lorit ot i  i,     t..\     i- ,c ao'iop. 



\ 

9.,V ¡":,   r     •«••  ,  o.-."¡.a; 1   -  •••     -ìt   b.linhr.- r,t   h"  o   ¡ r. c oninp  pi    , 

f -r  tii     ihr.,.   pl-">nt.,,ti   a.;     i.w   •'    ,b   V     t«   b.   j.intly     • n  d  by  th 

• )*jtT  and  CuC.     Thin,     .      r..-l h a;   '.   • .. v   r,   f-,.! 1  n tl.r-uph»   r  p, rt  dì.;/     >, 

ta   th      ;ttitud-     "..'  tu.     :jr  íh i-.    ,  d   t       i-a. p.-r.i nt  r,-ritmi,      i'h.   Cji'  -.a 

t>    nay.    full   cntrol     ,'  r    ..      :   u  ,    n. nt   ,d*  th-    fartary  "/hi o h  th.    :>{)>•':  ì,   .. 

pr  p  r d   I....   cric   d, »        .hil.    '.>(..'  ' - i t i \   its    xp  ri,ric, ,   no  doubt   would 

th.    pl   n*ati   i,   '¡in     ,   o,,"eía, pi   at   b   tto-r th. r. ,,ta d,   ohirh   h; v     littl 

r/.      xp  ri... ne     ìli   th     fi   la,   'h      oao»a   coiaio   for  aetiv.    pariicipotion  lo   o 

LOI.    ; n- rit   cirn.it   h     di ini.-;-: '!        in        considérai. i,.-n    . i'   cr   .'it irif; l,.e  1 

, xp- rti , . 

0.59 Oil   pala t,    ;>  • da    i     o-a   n, w  f.t. Mol yni ,   an,]   th, r   -ir.    '   -  1 

caponi   :,   in   .>-ot   I    1   ,y -,   ,  "lach   a   v     ad. quai.     xp   ri. ne.    in  ranania 

plant -.ti. no    ,nd     a  o  oni.a      ;     )ü   n. >• nt;;.       It  ti ht   b     «. orthndal     i   . 

th     SDÌ'"'   t'.  r   noi.,    •   i .vi. i:.    •:,     • 1   th. r,     fi,to; to  !.,v.    a   jr-int   v  nt un. 

with  th- rr.   in  th.    •.    .       ••  nt    ,"   » h     plan»  .ti.-n   noi prop.,.,, d   pn.-r. oa¡o   ;1 

It   v.- ,uld   b,    urndo.    he  t..    Jít'r   to  gc   -.1,-r,      v- n oj ta   th.-   h   Ip  --.f  .a       r 

t»«   <   ohrue   1   -,,ivi •- r„;   fr .      «aa-a.     Oil   polo  lain   o«,r,    prir.itiv     in. o   i ;.;/ 

•ai'!  roolurn   t   ctnniqu :     a" .    ;.        ..  nt   ••n-i   pa duCjer,  !.  v     to   b      -.do1 >   •>   in 

full,   i  .t,rtid.,orly   c   .-  o   i    ,•••! i .     . i   ti¡.    irirr- -einp,   o  r:p- tifian  in  th 

int   rrritíonol   -.ork   t    aaaa     .-íl.-.    -Uo.   hts   fron   lit'f«r«..nt   r, piona. 

1 

y*;,,:) rt heif.i.r.    ,,  tnio c .no t   .nino wait   for long   to  th-    h-irv ot,..0 

fruit  hon  to b     -or--coo.  '-, oí .-.hin  .--    peciíi d tin. ,  follín-, which,   th       il 

in   th-    fra it.   u"ull   h      •   r     _.!   h      r.-t,. .     Th-    id- o  of  th-    .-iDFC  tf   ino   -l'I. 

-mall  copo city  ni lin,   n.o  r   ,--'t, '•,   ,h - o   rot   app. or U   b,   «aumd   fro:,  th 

••o-aiuoic:   point   of   vi  o».     It  io  i hu_;  propios, ri  that  th..   tw:  ar-en;  sh- ulò 

hov.,   a   onora.n  ¡«ocusia;,   pi at   enea   on   oxp>.rit.ned collaborator  is   id. nei li    '. 

'^'
H1 -s  th,..   fflook  t    ..f p .la   al,   k  rn, 1. oil   ,nd dry k- rn,i ir, 

obr-aJ,   ohijping   feilad.i :-;   a:a   v  oy  import--nt,      Th,   ,xiotinp  facili1i.a 

'•r-    h'-'-   v   r»   v-ry   i-   ••-   u-'tv,       rca-diìi,.,  to  inf-rnntion,   th,   CDh int   nd 

oa..p  *n   ir   p.ln     i'L,    a  .. id     :      o   noir,.    ¡ laut   :<-.-r   int  •  op   rOi-a  in  19V.,,, 



\ 

í't- -;,   •:   bulk   in.jt"Ll   Lì   „     t   li.a-n  a    ;r hiri by  r.h.a] LA-;   r-.ft  b.-ta.     i"y     a 

!/>':)•'•,   uh  n th     K   rr,   i      .-.,•.     m ,    1 ait   Ú;     3t--.bLi^h. d, their K. mal   oo-ok!     I 

b ,   ¿-hi¡ f;. J in th    . •  ,,     a y, 

r,»i+¿ ¿'I-    -3JFC    .n   th       th.r u  ad,   ij d- faialir.a  ->n  th..  prapoa  <i 

j--v. I'd5-  nt     f  Ru,J,a   Bara.  ,- at.       It   i.-.  ha•« .v r,   r   f   rt. .1  th'.t  Kual .   a  .: 

i:.i jit   ultiiii-t.lt   be   fi.ua-:    n  u. . c  n...-..ic  aran,  .itir.ri   lu.    ta  r =qmr  :;i... i,t     Ì 

c- ntinuou.s h,   vy  dr   h inè ,     .. ;  auch,   it. r:d»,ht b-     vivir, ibi.   f - r th..   où...' 

**•"'   b..gin  r n¿;i li rin_      r .vil   a  i-.r   bulk  installati! ri    ;l.-;o.    »„;  sure.;-.;      i'     il 

pair;   piantati-n   i   •    :: '      .at    .;-J.y    ...   tri,   auifaibility   of  sai!   ma  oli:.    : i - 

coii.iit. ì ,n;; al..n. ,   but   -t;   ci,      v-ii .-tb.il ity   '.f ,/• -1 transport f a-il it i  a, 

it   «'.-.ulii  b..   WT-thvi.il      ; .i-   th     ,t. :t.    Gr.v. mr-nt   to   canaid. r d. v  lo-pi..     t!. 

f.cil iti   ;:   ur.    :it ly       .   .;,      -i :.   ,-   f   efaaa;  ,,r     v- ry   f .v nr   bl     f r r  .il Í 

culti v ;ti---n. 

-t   'i,";ht     I.-,.-   b    .; ,.-:ir .bl-  ,   if  r.u.ssihl. ,   tu  r.pl.c    r, aiy 

i*   th.    rubb  r   .r  aa und   .   aa  Il:,   ! dia    ;   m tlv  lanbia-iîubir;  ar a   by    ,il 

Flln»   ;<nr     ad    .u.» ,  „•.    aia     Ï oiliti.-ü   ar,  . atabl iah. d.     Ir.   ,aat   i, i   .,   i   , 

auch   r. pi aa. :. nt   - . rub'»   <• • i   d     L.1    . .In:    bata b. . n  fa ini    -n  f r  -,ui • 

tí-....   it(."i. 

9'l43 Th.    fi..;   o-.,,   at   li:::   i-, c   i.tly   r    -li/ul  that   h. .-.vy  d   ;    rid   nc      . .. 

"ii.     tt-ricultur.l  cvr.r..lity  f,.r i,.,,.   ,,con,.ny -f th.    country is h .rniui , 

particularly   in  th     f   cc   -,f  c  -.ci   uoua   drap   in rubi-   r   prie, a  in r.c   ai. 

y  ara.       It  h.=d  b.    n   a .ca.yuzoi  U¡ ¡t   agriaultunl   div. rr;iiic ;tion  i: 

d,airabi.,   net     nly  ii,   . rd ,r to   a-t   et     gainst th..    fih.-rt-run    c.-n>-\ic 

in.-t Ability,  but     L.c   in  th,   lap-run baiane,s of int-.rn -tien 1  ¡   y     x 

punit iati,    «a  ít   iö  n-ai,   íi  th    e-«tributiort oí   .gricultur.   ta the  n.ti..i 1 

, cortor.ac   d.v.l..p... ai    i.-;   ta  a,,   inri . n,d,   ineía ara,   ín  th.    yi. Id rf  rubb   a 

th. r by  r during ita        -   m eli  ¡, a -st   to .nabl,.  it  to  con,,,, t.   with 

aynthatic  rub',  r  i,.  th     ; •• r,  i-.;-  n: tional  i.v rk-t  alona   wuld n.-t  h  lp. 

1 
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1 

r .ri. ¡ lu   , . o-ulturei   re UHM .liti.;-. <"ìfh  1 -col 

v.     '1   ..-   t.     n   r  ci.gìuz. J.,      Dil  poim  in   ;>n>    of 

t|,  ,•;     ce!oooiiì"i  f>    !ii'-'-"  n   v      i   lu" i   ht   futur.:   for  • xp-infiori. 

ore!    --Ut; '.t 

.f  e   .;.-;.in '.   focili ti 

q,/4.t i'h     oer f    -il  ",; -lo li'iH iacr   .0- '1 censii  r bly  in ti. 

... et   Moloyeian  ot't  ;-   eoo-   t;.     1   et  20 y, ore,   '.riti  in  i b ih,   f'-r  th 

1-..-t   • 11.    .1   e;.;    <,r .   .    i'-r    'ooti <n     f oil  polo hoo b-  .n    pr<->v*.a  fa.y: rei 

eny  a -ubi   to   b.      .eUt-bl     uo-t r   Hi    pr- v -iling prie,   oituoti-n.     »eo 

torowok lia:;   r..ndil i- riß f--v- ur- bl     1*  r th,   production -f oil  poim otul 

th-    ..xp, ri .-re nt el  tri i  ot io   -Ir ody  ov  r,   th,   bev rroo et   ehould 

jic. urov t.h«, pl'.rìt io oí ot 1 ... t ¿O,OOM oer. n of -il polo in 5 '<r b 

oìot o in th. iouOi.'-.'o..io ,' «-i' tli.. .it ,t . Th o . otet o oh- ul^ 

b.. provi 1 J vit h >(•'- our - -ili i i t.. ;r lue. p-.lo --il, on : th 

ultinot :,in oh ull b f /ut u -. r fi ni ri... nnù hy-lr-;, notan pi oit t 

r fin. , loie,, ¡t. -T.o - •- F t',, . ntfUt. ft, l-.t.r :: lurtion w..ul : 

b 1; -oit ,. Ttly f.-r t.!; 1 ,c -1 - -ok., t oil neatly for.xp, rt t t.h 

r. gi..,-nil   oork, ts    i .euth    .    -'.   ...si,;. 

9.^5 „,,   tío-   e-le-     il     .'-c.,o.io(-   pi   ots    .r-    fo rr.olly   ot oíd <rcl   ..n  o, 

-..rs-i  the  ..>Drl.:   -oui ...-.,: /ir-   - lr    >'.,/   tokir... oct.ii.-n to sot up th-.ir  r<.op,,ecie 

¡)1   nt:î,   it   ouülJ  c  i.oi'.-r    ,   -hroiir   ti  11  of  .„ffort  te giv.   on  ooeount   - t     il 

..xtrortion  in thío r.,o-rt.       ,-.a  -.neh nero.   dot-i on 0 r. fining  orui hyc:r ...   ./ti. 

plont  -'ith  o   rop-'cily of '+() t. HO • f hord  f-t  pi-r   day,   io provici.-ci. 

It.   ir, proposed  thot  là-L)«    ..,i-,ht   b«    r quo oto <i  to mak.   0. d. toil., -i  /study 

of th-.   proj.-ct  owl t;.- er.vi-.t_   o  f^o oibility  r port. 
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lit   .hl i. 

- i y J-Jt» j'.JA J 

u,u. 

i- -Ir. t";21  h   fir.in      -rul 
.¡in Plu.ut 

i- r uc.. ¡se, ; 

"}.'*€ h'ruU     [y 1;      -il 

'f  ' •..ci: .tacul     ::;•!' uui   n 

•     f       f-:t  . Jf       '-'Ìli       h ",.!.- 

xir.ct   ,i   !>'•-.   th.   fruit   by   u   ¡ e   cu uu 

lv  '.'     :<lr- et. i. n,   ••-ili   n   t   "   u   rt   -.-.1   )y 

• '•  "i'l.    .   l'-t   f.-f   i,.pur it. i   .:  uuch    t.--   fi-  - 

f'.tty     ,^1 iu (f.f.  ,.),    ...-if, i-   -.1. U'utuilC   :.:,   r.h   u,;h   t -,    t   e   ; »,   r   1,    ••'     .    .1 

•.ri1   diu.'., lv i  •'.• •,.;tu;,l ,   tu. , .j .it.y    Í   .'hich    T'.    'bj et ít.n.'.bl      .r¡ 1  h .v 

tu  !..    r ',• v d   if   ti,,       il   i i. ;/,.,  f.- r  , .libi.    un...     Thiu   io   •! uu    by 

r  fining. 

1 

.vlk.li    'rl:  l'iliLth     .•!'  ^  Ut r il 1. r  fJ.  _U 

9.->7 Th     firut   ::1       .       t     u Ir   ïi- ,x\y   iu   t<-   tr    .t   ti,     uuu u 

<.il  -vit h  un  'Ik di:   ¡' -« .t io   .•   '•    t      •••     ••       •     uni:   (Nu./'0   )   t..   cu,-,  ni;., 

u.u d.       fu.    '-.ixtur     iu   !.      i .   '  by    *   u.¡  <•< ili;  una   riu    ulk'li   crribir.  .•; 

"i*u   ti.     fr  .    f   M.y       -j i;-     •   v  rlr  th.t.,   inf..   .•-.,,   ¡.   -.-hich   ir.   'u-h    : 

""it     .rit   th      .il   ;•...,'-     "   u/   ••   ..Lrtiu   in;;. 

M    .chin,; 

U.J»^ l'.ilu  ..il   i •   tu . vu.i'ti-ï-      i¡:   ..•   l.,ur   un.)   f .r    ruiy ¡n   'uutr 

ìtiuiuam,,     un;   ori ri.       .,.1   ì. i    .    ,i   .1        -,[-,-,   ulk .li   r   íínxn,., lu-n.   (!•».: 

-' f.   r  '  ¿io-    u   ..uffiuu   ni   li.jii,   .:;.. lour, Lì    al  und   -id ;it. i.,n'-l bl   neh; m 

ti-   ;tr. nt   iu  r-uiu  .1, 

'i,kq Full r«r;        r .'•»u   v i»  iu    ir ri Ú.?* tu  5*?,   in  udet. d tu  th. 

uil und ti«, t-uu r.tur r-i.u, d r h ut 12C°(" (¿'uu/'F) wh.il,. u vucuur i; 

muint .in...ii. Th, .il iu th.u r-, l, h t uh. ut 70e;: (lòl/'P) <rvi fili.. r,u" 

t'"  r      .7-    th.    Full   ,'';-   .. uth   ¡;    ..d, r -dth  th.    c.li.ur   .ub.uurb, d   un it. 
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h.      i .ri-.i-Utj  T, 

9.V, .Iti, ,.u,J.    y. il   ..   :     h        ,   hl      r-h    -j     :a,i   li   Utr-ll;     I,    it 

'vili  i.-till   b     f  u.¡-    t . ponr.,.::  b  th    -j-iur   ur,'l  trrt   .       ü   • .-1< riír.t i  ; 

i.: a.pr- C-..ÌÓ   oí  ."t   •. •.  -lirtilirti -i.   ir,  rhü-h   t I-i,    r   lutiv  ly   iv.n  v- 1 it i L 

•'il   i;-      :if:f iin.d     ?    ••   >.i   h   t    i... r   í ur     m 1   uri<i- r   r  dur. d   , r   .nur.    '.'-.il- 

it   i.;  .yríy   à    y   i..     r. .1   ...íA-  ly   /-l. til.    ru n.-;titu- nt;;  r   ;y,nribl-.    •'   r 

flavour '¡nu  -ri  ur.      ih;       .'.li.-   ''ì   '     .f  r.r"iur..ri  pr  r....iur    dunu,.  tir 

• j.   rJi   r.  ; i'  *    'y.    '   t',     ;•   f.      il   ir    :  • t,v sph. rír   oxiuuti   nt   (.r  v   r.t.-•   u.. 

hydr  ly.;i:;  -f  ti,        LI   by   ti.     :-; .--r.    ,n-l   gr    iti;/   rv <ìur> d  t ti-     ¡UMitity     f 

;•.*    ;r: r --.uir. r. ut » 

:jlity    iV.tj' U 

Q.hl -h     ì-i-  e   .   •     r  : ;,   r  ,.,   i   i.ì   t:   --r   th     e   ;¿v   r-:,i   i,     f li .ni,; 

un;: ¡tur  t    !      il   i.. ;   li     A   t   i..  h     .,. ht   -b.,ut   rr   fi 11-WK;- 

í í J        d, y in,,; 

i'h    r fi-i..: • il. i.: :,    .   il t'   -ii> ut   i,w'r (?.%'>"'F ) 

u.i     r   v   "u       i..     :..     .     •    .e-    . f  u   cutuLjst,   uruully 

r.ir-h.  1. 

(ii) :jy ir  ,, :.. i_!_ .,: 

iH;     h.   il    .1   .  ¡L   1     :,ti.:"    ',, th     vucuur,   ruut   uff  • n:i 

-'• l il*'       '-           ih i    •'   i,*      t :,. v rr;   I    y.    i   pr  ;,;  ur     -rf 

'*•-   1 W'-'> l » J- • » •       hhìr   •.-.,. ur ir       uintnin   d   rr   th,. 

y/ »:..:•        ' '   >y   ih       Lì . Ihm   -ih    j-ptir-i. 

i"  by-Ir       ri   ir . ••• • .  ;,i   •'  by   th ¡.r< «iuct i- n     f  h  -.t. 

'»•'h     t     -  -   -   tu.- h ih.   r   -«.-t.   r   i,:, k.-ft   'it  12' h"   by 

rut.iiiy,  c   td  - f., r Ihr  u.-J,   -in     ut r   j-ck. t. 

•h  n     il   i     o-, .ri      -   !   t     h     hy.ir-.tyri.it   d  .-.uffici   ritly 

C^hir-   i-,        i- ur  .1   -h   -d'-yiiy  by   -]..t   rriiar^' th     iouin- 

' - -    ••'   - • '      i   '.        :    ua    . • 1 i    .    i :", ;   y.       il-     lì 

1 
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y   _ ... 
! 
r 

t'     ib  ut   ?•'•;.   (l?í«>).       Tí h    nick..l   eatalyat 

in  th   .  r      vi   ir,,    th    hy.'r       n-¿t • .1   fit   by 

flit, r a.i  ¡i. 

9»V                ,.ft,r  hy.h- ;, a  ti   r;,   th.    liquid   fr.cti-  :   lir,arp..\iT. 

• 1:.'' ."••.      ntir   ly,   i.i     i,y ',   ..    a  t   .,   ; -1.-   • il   h in.-'  a  n .ft   >;hi t..     f   t   't 

•'•r Imary   t ata. r     uri r.» 

...   ,uii                    '      i   '•',..  i.i t        < ,    itilit i. n, 
If.        ;           »,   ,r         ; 

1 

òp.'lCt. ! 

'ï.5.5               i'''-r  'i  ;•!  ri.f   vith    .n   .muai  r qr.eity a£ 12,0(,ü t .na  -m 

• ar   >   'f  'it   1   » t  2  acr. -; i-   r. "uir  '1  aith  factory  fi- . r ,ip;,ci   af 

ab.,ut   y^cn)(. G..i»ft, 

K;juijji',..nt ; 

9»5Ì4                i"h    ta .in     ,m _,.     •.   J     uir <i   fer  -i  r, finii.,,, anh hydr.-;.;, ,n-.tiii,, 

pi.Mît    i:>    i."    fi.ll. '.'.-!- 

(ni          . >i. 1   !; -¡.¡i;-    m ',   _.un£.g 

(b) h.   :-'.l. (LÌ!,         Ht    cl- V. 

(c) t   ¡.     ,•  ! ni'       ii !     ,',;; :nr>.    r  c< rai, r 

• 
(Ai     c .'   -ly.-ìt   ft.lt   r .r  : a   and  "ix, r 

(' )     v.ruu.-, receiver  -ni'.   } uap 

(f)      try. r 

(g)     c- rv.   .. •• r 

(h)       ».;;;:».   I' 

WaUr»  P.-»,.rt   iñi,I  aa:ì La>; -ur 

9«55                /: r  th..   ¡.-r    u."ti. i,  ..f  '-¡r-  te.m;  -f  hard   f .t  p. r  a-.y,   ..r  l2ttXX 

t'.ns  p r  -innur.i,   th    r   ,uir..,e, at     f  p-n--. r w-.ulcl b,.   approiinat   r/  li, 

(f  .„-li rt ri city,    m!   ? t< ,„.    .f  hu. i   p«. r day,       ...-it   r  ccraiuia¡.t s   a   ,     i! 

ab.-ut   2«-»,0O0  g.all< t,.;  ¡a r   1 .y. 

; 

-" 



. ._„ J* -p-^- 

9,5fi ...   .lit'  ct   ].,'.) u,"   i'   rev      f   -:r  und ^5  P   r".\>rin  ";. uld  b<_ 

n. (.'• ;;   ".ry   f ^r  th..      ; . "  ;.i   v.  ' •'   th.   ; 1 ,nt ,   -:< rkirv-.    -n  5   nh i ft n. 

\ 

1 

C: r,t   :-fPro iucti; n; 

Pr,iu,;S. i   n  c i,«cit;/     ¿   '1   ot   (      r   ..aunt. ) 

r ,t-il  c :; it.tl   c--;t      f  ^.r. j   ct 

•"  .it    <f  irp'.-rt. i  ,1  vii.  '       ,uL,   ...   ,t.   Cli' 

•" ;.;.t    .f  r «'.« r-i-itv. ri- L'- 

Util iti   ..; 

Lnbí.ur Cunt 

,.duini.'.str iti ..n (••    í 

Fix  d     xp. ri'j« ¡:; 

'¡uit   c-nt   --,f  pr. 'notion {:-..„-r t"ri) 

L'>,OOC t..nn   (/»'»- h- 

¿r., 500,000 

„l,9f>7,uoü 

¿     •,#?Í+,(XX3 

»   iM,8oo 

84,000 

4     826,3c» 

I        985.90 

9.5? ih    bri- f -a, .ly.-;i:;  ,,.'.vií!. d   -.bove aiv K'.-r«.   iKuntr-itiv..- 

tL in -xh"Uf-fÍ¥  ,  .-.u'   .-. ;VúC;¡,   -•,   fully   f. 'liability -itucly  is r  quii'- d  t: 

b    until.rt-.k- n.   OD r    u- ..;.(. ,   !r-i;(.'  ni..-ht   cincia.r  providin-    'i;3.;Ì£=t".nc-.. 

in  thi.i  r  «p. et,   t-    t.'-:,   Ol  ....    n   •    m;.  rit. 
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CHAPTJIi    Á 

CnSììai    HOT 

The Plant 

10.1 The cashew treo is a native  of Brazil.    Though in common 

with  rubber trees,  it han been   planted  and extensively cultivated in 

India,  Africa,  cast and  .est Indies, Philippines, Bahamas and  to a 

small  extent Thailand,  Ceylon and halaysia.    However,  comercial 

production of cashes rmts in sufficient  quantity is at  present only 

confined   to India, Hozwibiquc,   Tan*ayika, Konya and Brazil.     Ceylon, 

Nigeria and Soner.al are  also beginning to undertake mm comercial 

production.    The  „frican production has  lately  been increased. 

Cultivation h Harvesting 

10.¿ The cashew tree  is not  at all  choosy  in se   far as plantation 

roquiraient  is concerno..;.     It can  flourish evun  in the  poorest   soils 

with  no   fertilizer,  irrigation or other  cultural practicor,.    Leaf r.ralelno 

and conpoBtiHKS will, howovor,   conserve  moisture  in hot weather and 

hence holp  to naintain the higher yields.    Heavy rains at blossouin • 

tine,   on  the contrary,  can ruin   the fruit and  adversely affect  the yielc 

of  nuts.     Therefor«,  in   the location of  the plants,  rainfall  intensity 

is  an  important  factor. 

10.3 The cashc-7 tree starts bearin,, fruits at the end of three 

years  fron planting.    The  fruit  consiete of a nut with a falso »fruit» 

also  callod "a;.plo".    Sone  trees  produce  nuts with yellow apples an.l 

aot;10   -.-ith  red applos.    Tho  cashew nut  forms first Qn thc má of thfc 

stem   which   subsequently spoils  to   fon-,  thc  apple   «ith  the nut  attached 

externally.     The   first year's yield of nut nay  vary from 7 - 10 lbs, 

per  troc and th,,   yield would „so  rapidly in successive  „«aeons.    It 

has  been reported that a  fully nr-own tree yields as «ch as 2(30 

pound* of  nuts in a season.    A  f„ir osti.iatod average yield,  however, 

for  a  natur.   tiv.-,   Aoulo'   b,.  arour 1 T- lbs.  a ytar. 

1 



5,. I, 

10*'* F:ir n  naxi•- stiri, ir;;'  yi   1,1,   it has been  found in 

sov.Tal  ar,.iB  tNrt   thcr.    sh-ulo.  h...  „iûy l6  .«turo  trees  to  ari acre, 

• ith  1,: averaG..   yi„i '    f 70 lbs.  of nuts  fi— each mature  tr,<<,   th,:- 

per  acre  yi,dñ u,,u 1,    b,   „JY-«-,'.  l,IbG lbs.   ,.   b«J.f a ton.     brlrfln  hav 

pr-v.-d  that   this  yi.l.-  .:i>t   5r  ¿tly  d„,   i ,I.r,Vüd  bj   election 

culli»,   cf  agM1   trv.r,  by kuopin,;  the  tr ._r,   <n    of  pontr.  and  by   no.i.j 

cui t Í vat ion   pr ic t i c., >-., 

10'^ In I.i^'.'i,   the rain crop of e-shc;,, nut  is hariRatt.-d  íL 

¡•arch to Hav aub ,.  _,il  cr-,  1M .• ct, Vr  md ilOVC„bcr,    Thusc  lattw 

nontbs coincide  „ith  fv  uní:, Wv> :,t  r,ri > '  in   .ant  .frica, hosanbí u,, 

Tanßayika and beny ...     ;..y k.jorti.ir rM'ltì,    uts   fro,, thi:  .lfric.,n 

countries  to   In. i.  .'uri¡-.:  tk,ac  nrntlia,   ti.«-   ludían   factoría  nr     ahi- 

to  run Buoothly   ir«i,::b   th.   v..ar.     I-, Cotral   ...„rici»,  Bahaaaa a;,d  tb,. 

•est  Indico,   tin,  can'ur«  tr,,.,:  h..ar   i;.  way  t-    July. 

1,,,ri Bir'n,   rv.uirrvls  and  nonkcyr,  art;   t!ie   threi;  ,-iajor  Cu.-'icfi 

of cash,w  nut   ilMtcrs.     blie«  or-.-  attract, u  t-,   tb..   caai.ov;  nut 

Plantât 10n,;   by  tu.   ri]--,   fruits.     :ut.ur..   ..-IR  arc,  nor, »illy  picked   f r., 

th,,   treoc  hy   the   ^.¿Liters  paKr  to   full  ripping  and  natural   fallin     of 

the   appi   s  an.'  aut.   t,   the  ^..ur.d.     1,   tMfl   is  practi,.d<   nn  usr  can  K 

r,ad«  of  ti..  .,;   lo,   a;,  „..e.   tK,   nut   ic  .'Uaciu-,   th,   fruit  will  wither  a, 

not  ritH,n.     rtftfcr u.ryi,V ,   (th,  maxi.«, „astur,,  content % 8«)  th*,  nuts 

C,M b"  "tor'''1 'ntVwt  -«.torvvatio-i   fnr a fairly  Ion,, ¡«„„od,   i-, mm 

places,  u^   to  as Imp  ,lS ...-  yv.aro.     ')ov,rt:1...U.88f   storace  for any l.n ;tb 

of  ti.ic  involve,   filial   cmû.'o^tii.ns both  in relation to  cunt cf 

space and bui!, i lg,  ,lnf-  fri   iC„    a  . urchafK;d rrr,,)# 

Uses 

1C*7 Tllu  entire car.h.-w-nut k.-r^Xe fire consul.,.** mainly as 

"d,ss.:rt nuts-  «tlur  ir.-rt.  or B,lk,  ' an'  r^st,d.    Ik,  ,,jt  i-  often 

•••"*••!•        ,   i      11   ...   i      ,   e   citnibr-,     , <-   -i   I .nr  r  • xt.    t 

1 
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tili   kcr.il Is  aia.  us,. d   ia coni"-. ctioriv.T,y  au-    brikcry  -   but  hero   nainly 

splits  an--  riec   o   .ue    ace ,   rat..--i   id tn   11-:'   whole   nut.     In  sc.:: 

countries,  k> rn.. IG  aio.  us«. ¡'   1/    . r"-    tic    o  cashe"/ nut   butter   spi".,  i«', 

Inv-oti  atinris  art   b> id'      o<"     i-ito   t'o    oosyibil itic G of  produciti,; 

flour,   fra :  tie  1 • o e    va-'i?  k   . :;. Is,   to  o- o  s. to   oit.h   nl,.ond   flour-. 

-uch  cnsh-eo   flour   lO-oductio i   woul ',   obvioosly,   ¡.roduc-  au    .libit,   oil 

as  a  by-product, 

\ 

1 

10.8 The  cashou   out   oh   1.1   linaio   (.:, dO   is  on   oil   hnvin      oi.y 

uses   in   th,,   --u..tt,   c.oooic •! ,   olootic   ein:'   alii..:!  í o bistro « c     'do..   .*   d'i 

pnlynerioín -    TO orties  :t>diie   if   uo, ful   io   the ne   íodu'.;trí oo;   o ;d   no   -, 

friction "iif'ifi   ¡(   it  ir-  io:ortant   ii  tdii    production  of broko linio   o, 

liier-'-   ar    sai''   to   b     .J.out   '<<) oeteote  h-oo.-d  on  dodi, 

l'i.9 The   cais'-ei;     Bp;-L. '  cao   bo  use '   for  jair.-nakin   ,   for  fruit 

juices  and   for    iodio:!   ole --li'" 1 ìc  bev-.r-e- .s.     It.  cao   oloo  bo   ..ntt.n as   il 

is,     ,,r- actual   harv,..sti o     ti-.,     hao   to-   bo  v; rv  accur-it.,   ìf  ti      che,].- 

fruit   is  to   l;     util ir;-.    ,   -vil y o-   plantati-uic  coo   such   full  ut il looti-.o 

b',;    Confaci e fe fi. 

"'orici 1 roductioiij jo.eo-apation   .brade 

10,10 It   ir.  difJ'icult   to  estimato  th»;   tota]   ,/orld  production   of 

cashew  ñuto  as   it.   io   Lorr.-dlp  n  s o.-1 Ilio 1 der  er. p in   the   iaportaot 

producine coui'tri   o.     .11   10   air/-   ro-t   <-• • sibl...   to  Make  a reason ibi... 

estimate   froo  td"u ...rt   ." i paro a,   if   vit.u of  th„    fact   t'mt   a  subsuait odi 

quaotit;/   is  coooito.od  loco.il y. 

10.11 India is   th.-   lor-oot   produc-r tí"  cash e-v  nuts aro*   ito  tota] 

oxi'Tts of  cash, w  out.   producto ace- u ,t   for  sfr.o  3.5f'  of her   t-tal 

' -'  ' rt      •'-     * •< d      i'p  • .   ,   o   1   •    ... rol.an :e   earnings  arc  around 

•  i   -      ills    .. t   . -•    ;     •      i        .-   r;i'.:  nut   supplier, are   obtained 

S; '' '" ' " '  1 ;        ,   : t   f  r .. i .* ,   t. xekooia.   ooroio T   ceci 

to   -trono.     JC  'úlli'i.      d  :   Ind.,'     cori • •    :ot   io -u. ;»r.y  io   r-^rt--'   t 

be   t-oio:..ln.'  ; •--.,'){)'   -     '/,',<:  ;c-,rd, rs. 
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l-'"'.l ' In        -«.i, ,bi   ut.,   c\:;v.    .   JI-.J   aee> ueef   h   far   ir.ouee!   17'   "Í 

ta..   Ootal   i ::;jnrtr,  in  19*:h9 ol  'iron -d     37   million,      '1  hty   porct/ntr, 

of  this  conciat-' •'  of  r .'/  euts  to   itsMi   ao l   the  balança   -«.Tv   nad,.  of 

ke-rrn.1   and <* ^.,-.1.1   0.1 oit ite/ of ;.; ,.)t,     *P',,-   industry  its   í-st-it-,  "   t.j   a.-- 

eoployia."  l',->uf) o- rk- r:   includire   1 ,'»00  ia   t'.•,.-   -Insita  plant   v.r.ich 

has  -in  aarnrO   ca  aeitp  •-•<"  1 'pOjo  t ma  of  r.ia nutn, 

10,13 "i    i.MZiT.i'i,   th..   e—vii   of   »"-•••  cashew nuts  has  bu)„  an 

important  source-  of   f   r-ei  a     aohaip   <_.a airier.,   era4  in   190o  thi a  acenro 

for 6.6'"', of  the   tot   1   -.Xpert.     I.i  rue    >t  year--,   the   for-;.i-:u   e.xehan,-;, 

-,. ••»mini-;   from  th   a     .,aia  L-cr-.je  >.'   ca^ai   «. rably,   ani'   aoeordira    to   tea. 

Int- notional      r . ...      oitne   est i -, it- a,   in   1//1,   te..   t-O.al   ..xpert  would 

b=:  of  thi.   or  >.i"  ' f ?,9'->0 rvtric   tonn.        Moreover,   tlu..    to   the  establish .   • 

of  nc-u   procoasià.    flauto:   in  the  cointrv,   th»    ,-xport   would   , xpori-'ec     at, 

enhance.   .  vnlu   ,      ih-„   factory  at   Onait..,   peeCeosinp eoo-.-  9,000  totuí of 

rao nuts,   -M.d  th.    neo  ni-    nt  ¡'toara,   proc- nsinp a little  < v--r  9,000 t-e,e, 

top<. thor  t-.'iploy  -iron; 0   ^Oüu v/,-rka-rn, 

10. IM Ki'iiy '.   in   not    -   Trave   -opo-rt   .   c   .r, 'in.'   t"   tho  countries 

ii i sc un n., d  ab-.v,.    thïoen.h  c- ah- o  nuts   account   fer about   1'    of  ita  tot   I 

••""irta.     Latel •',   hoe. v  r,   oit"-   the   eatnbliahaept of a   processine* 

plant,   th.   total   valu...   ".<".•!(.• r!  to  th..   .ocport ina; increased  by about  3d', 

Th..   eoployo. at   pe -< -rot- «,"   i4i  thìa   f .et >ry  i a  aro un'l  1,000 peraona. 

10,1'"' Olì.   sia ''"; i a     -ini1  pa-tlia     cap. nfy  in  "da-aiìl   in  arcuai 

5,000 tons ano  Or   .1.  it,  al.30  ...ntr ict-a "   in   this country. 

\ 

i.a IO.I6 •')on..1-)al,  "i .-,...ria,   Ivory Coast,   ..-ahoaoy, To.ai  and   aipola 

aro pont#otial   grower«,  though  thoir output  is stili  small,     flu.- 

harvest  in each country in no oorv   than  300 tona in one  season.    The 

production  in  othn-r  countries  auch   .-uà  Ooylon,  daabociia,   .-oïlaysia, 

indon.. aia,   tho   i hil ippirnaa,  Thailoi',     er.t   Indias,  Guate mal a,   Coloi.ibi 

and Venezuela   ori   saell,     Po  cac'nv   mit   frot:, thosi;  countries,   except 

a   ro eli   auailf ; ty   fror.   -  elap; 'vy   .-ti-      e .p. • H v ,   tot -r   late'»   the   ir.t. r- 

•r-.tion  1  tr ah-. 

1 



J - 
•^r 

0+7  _ 

I'.'.IO*     i'he worlO export of cashtv nut kernel for th^ period 

Ü55 - % an»; . stirvt.J. export in 1971 fro-; th.. various producing 

countries is shown i;; Tr.hL 10.1. 

A 

1 

'••; Mc 10.1 

•(OJ.     -<-•••   'ö Of G,   ;;i ,  - .1JT  KiddeLO SHÜíl;« 
~2^£ol XiÜZJ;IIiíllj.. 1°0Q metric  tons) 

Year 
• oriel 
total 

,   ,,   1 Inaia . uzau- 
biquc 

1955 51. k 31. d 

I960 1,5,3 1,5,7 1.0 

1961 ^3.0 Ol. 7 1.1 

196? 51.1 40.6 1. .' 

1963 07'». 7 51.0 ..'.6 

I960 Gc\>, 00.7 0.0 

1965 3?.d 01., '•.0 

19^6 60.3 30.- i 5.7 

-st> 
: .ate 

1771 ?7.0 00. o 1'».<•> 

Tnnzani- Keiiya 

0.1 

0.6 

7.0 

0.1 

0.0 

0.7 

3.0 

Orazi] 

0.6 

O.O 

0.6 

1.1 

1.1 

o.? 

2.0 

o.; 

i'orturtal 

1.0 

1.0 

nLv.asy 

0.5 

Others 

10-:_ 
InOOa,   statistical y-.-ar »pril  - March, 

.Sourcy.r,:  Oational Foreign Trade Statistics. 

10.1ft The  sut>rly of raw cashew nut  has considerably  increased 

in r.cnt years maini- as a result of the  introduction of amchtmian 

processili.-.    It   ir. estimated  that  the  output e,f kcrnol,   though 

incrcT.-d substantially,   is not  as biC as thnt of QUI, which  is 

estimated to hove   double-   between i960 - 1971. 

10.19 Tho  world export of kernels  in I'M was about 60,000 tons 

and the estimated  export  in lr'71   ia 73,000 tons.    It  would be seen 

from Table  10.1  that ih,:  exports of kernt!   fron Mossanbir.uo,  Tanzania, 

i-rtug-1,   Ken;/     and   Brasil  -vhich  •-•. r-   9,OCX) -  lf¡,000  tans   in  I96C  er.; 

, rti*»%t,e   ir   hr.vt-   it.er   en   '   to   r.0.3     *y>v   tnr.i   ir,   O//!.      1 r,  acd'iti-e, 
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•"" •     -O    O      .-••11   •    ; r      ,'i C'-   * i7 ..r.  ,.;UíO.   --o   .   •, ! ::,- •••; /,     .'i   .ri., 

J-oio-o. ;/,  'iO"o,   ".., l'>,--;tj i       >ni    ,. v^ri  :.,."i y urli   li-'V-.   st.-irt. i\  s :a.Ii   [Toc^rsi"],' 

pOmtf-,   f   i-   11 ; •. i r r.'./."i   fior-voti c:   ero-n» 

1 
10,00 '¡vu     -:t í :-r • t>   '   oorl e   COOIRUO.: t i. >n   of   c-lahcw nut   k. r;i   lo   Oo:* 

th...   p.-rio<'   ÌOO   - 000*   in   sh"\fli  in  T ,bk.   IO,!.1, 

labio 10, ,o 

Ostiaatt•.. oriti Oonr.uoiplion of 0ash<:• w-Mut kernt: 1 s 

¡'Ovula- 
tion   in 
mi liions 
in 1964 

,       -   %.-yv>S}^üj(},: 

5,010 

0'>5 

!-,/ 

1..-..1 

19. > 

11.1 

..'.6 

17.9 

%.'; 

3.7 

0.;> 

l^.o 

H.<: 

16.0 

51.0 

¿77.7 

0.'* 

VS. '• 

36.1 

51.1 

10.1 

7.7 

9.9 

>0.,' 

70.0 

i-)6,'/r)00 
average  p- r 
head in 
KT 'tllWu-G       __ 

lf •• 

Ho 

1;>7 

6,' 

17 

1.0 

100 

717 

V 

1] 

l > 

13 

4   , .  -   :o* il'   ff(.-".  .Sxportinp; 
: i •   -tur; ' ••'•   -'( '¡ituoiì of 

•   . 0    .      on»    t ok-o 
inf."       lCriHiI.1   . 

"por: o    "'O. i'.oO   lor. ,,T   - vr • ••: t . ••• t. j • 

•   >t J Ot.O- 0     /     .r. '>oK    O« •' 
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It  would  be   s, ,-n   t  ,-.t  enit-n'   ,.tut, s  in   the   Inryest  case..':  nut 

cnenoín,   e-ouotra,   tali.,,    er tie     half   th     tot,, 1   aerial   or naie tir-n. 

ïh'-    -an-roee   cre'.e -;tion  of  oasfevi  ret   kcr id   in   t'n.   Unit,e   ftat  s 

rlurín     tai.,   ere,   aac   >1,<X.".   tree  per  y; er  oc  ebout   5'f'  of   th     te.rl    ' 

total   ;)rn,iijctí:ei.     Th,.,     tiantíty  no]'"   in   thin  country  is   friirly  stabi, 

ariti  then;   íes   no»,   e.ucc n,'   x aooy,   in  tietr,  rairk.-t   for  t!i,;   futur.-  world 

production   to    f. p. m:  on.     ;>urin. b  in  tU,   US   ar-..   ma i al y us«,«   es  an 

adjunct   to   cocktail  eriiikir- ,   which ar-    sol<'   in  con.-,,ueier  packs  «.attar 

alone  or  mix..',  with  oth ,-r  nute,   roast,   '    -V   aalted.     ',et# or.  30"  -     j 

of  Unite'1   ötatt-r,'   ieaort  canoista  ' f  whnU   kerrn/le.     This hi.'h  per- 

centage   of  ahola;   is  , xp! da  f   by   f,-   fact   t'rt  only  a   seal!   aliar,   of 

consur.ption  can   b.  : ttribut a'   to  tue  co-oiectioriory  en-!  bakery  tr ,,'  a 

whore   br.ek. a   r:ra«',e. er.   neu illy  uoo,;«, 

1','?1 üutaí-'u   .,e;t,.„rn    .una»     ;ae   ti      óo¥i- t  Union,   th<    CniUa' 

kin,atom,   'Jan ...la,   ..iistr . 1 i .,   tie    P-.,1; re]   .^public  of G,.r, uny  are" Japa, 

are   th.:   rr. da  (a,a',   e reit  !:. .•;„, 1   i,vaiti    ,  couotia.e  in   edition  to  -.!,,,. 

fh-,   annual   import  of thee,.   oouetrnns  e/c« . •'   1,,'XXa  tona  of kora„l.     In 

the:      countri   s  a  co; aiata v, !>•   1 .re,,,    part   of   tin   import   find  their 

way  irto   the-   coof. etio n ry  are;   boh . ry  indu.otri .OJ. 

10.¿J In   northern   .«uro o.. ,   uf  no  o.lfo„,,halic  dritike  arc   a.rvo1  nor, 

frc-rjuc.tlv  ti. io.   de     ,   --it.   •     „t;.f   nr y  ticks,   ¡-ntïtis or crack, rr 

arc.  favuirit.Ti.     Ila, Gì eu of thin "cirial«,  accessory'1   -larket   is 

consirl.rabl,,  are;  by the  us...   of   pro not ion   directed  to  connumer  lev,.l, 

the  caehvv kern-el   she Id  be    tbl.    to inervas«.-  thia lovol   in  the narkot 

subatan t i ally, 

10.f 3 Japan   ia  another  country whor..-  c ¡sheo nut  has  found   n 

pan! market,     ifros-v-cte '.-/(.-  be-..,   bright  „spo-cially after the 

introduction of  the duty conc.e:\«.ion furia,;  th« K«, nnedy Wound  fror 

te.    pr,a,a,t   fO-«'.    ,tf   »:1a-    t     "j"  on Janeo. ;   i,   'laye. 
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li¡,,"»» Cono  ••  ait   kt.rrii Is   T.    ...xoori.o.'   t-    aaati.,rn     urov   a- 

cramtri, r;   iruhludin.    t'a    >o\oOO:.  hoion  by Tta'i   ,     Oh«   t.'. .'    which 

stir4    '   in   b»00   boo-   o   ,i'iv   h  vt. l:\-i-'  t>    .'.\   v-.ry lii«:;L  ]••¥. 1.     In 

V'iJ-  - '?,   th,      a<-t...rn   ai.ro:     !'i  cou- tro. o   i: :.<<rt,..h  a  tr»t il  of 

lh,<)00  tono   fi-o !   l...'i.    which   is    floaot  ..'iu.".l   tn   5<'f   of  th...-  t"t ,1 

«ori !';;•   ir-, por t.--..     I'!.     ¡í ;',-    alan     took  lb,OO0  tons  -snd   or.ort.aTi 

i. r-iny   iccnu.it,.,    f-r  o.-.<d,r-,   r   3,000  ton..      'O-tw. , n 6c'   - 65''  of 

hob í  imports   oía.   whole;,   Oclt   oust  Oct ony',.  importo  consist   al inrt 

o<eluoí y,., ly  r'f .lo.-   nutr  ji-     .••/di'   to  lx.   ur,..rl  coirti y 

in  tío...   confection .ry  inhootry,   but,   h cuir,.    M'  th»- h i ¿h  nutriti orini 

v du.   o''   th«.   en.; .i.V.'  oui,   t'xo'   "ir.     'IF        .tr r,  oo  tht-y  ata., 

lo.,-5 íh     ..orport   i/' e   oh. o   ooto   t>     act  ra    .urop* at  couatri   o 

nc   .:iitir  l.y   b.i.o.   ì or;   tr   »,   o. r>. » ..oro to.     Jf   i-,  r  p<Tt.   '   that   prcCei' 

couotn- s  ottcr   than   Iroo •   coo    ,1s.      at-hlioh   onci,   tr u.\..   a; r- o. ont 

with  th   oí   o. antro a.     it  oh   uld,   ¡o'.'ïir,   'i    boro     io  oiincl  to ;t 

corrh -'  nut   oai«-o  ta   ...cot  rn   .4irot,. oír     aa,t. t.o  or     oart  nf  tb-..   ov   o. .1.1 

a-   aiB of   poyio     fe-   iconri.-    'i ca^it «1    'oni'r   fro;    th, o.,   couotri   s. 

].!„•'' Th,,   keaul  ce.iou-ptio.-   , ,. r c .pita   is hipla-st   ir;  .,oot..ro 

•JI.T aiiy   "/ith   o.,  avar ,,-.•..   of  01?  pTo> .r. of c sluo k .rta 1   far     tío.   arrio, 

196,! - 196'-.     Ohio  io   fdl-     ••   by  th.   tboît...J ,>t"t- o  ClOo  oraos)  oro' 

Australia   (l'i?   ormo )   f ->r   th,..   r;. uri...   |,H.rìo',     Oth  r  hipir   por  c ipito 

consuaiu,.  couatrit.'S  an   aap-, hotte,   (loi   ,-,r m.",),  Lt b «vai   (100  araaO 

and -.oinaiio   (o()  pe,.s).     In     i.sti-rn  .áir-v---,   th-..   rat-    of   nor  capita 

consumption   irr   p> - -rally low,   but   th    Unit   d. hirpaku,   (a   par  capita 

consu  pt ion   of   say  '/)  prvnri)   ant   th«.-   h.tha rl aihs   (a  pi.r capita 

coaoouoph ion oí   'oh    ;r-, „s)   aï1-    >. xcoptionrr.      »h.   per capita consuo-ption 

•~.f ierre-1   in U .'.it:  --rao 06 pr.  -o  p....-r  yo.or <iurirp. th-    parca) l-)6?  - IbiOh, 

haO.-tr r»    ili   l')ó6    it    a ,0   0.S   hi- il    "'S   67   IpT-aOO;, 
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!"••'" iric     hov- ioyootit   in worl     n.ork,,ts  floptnu. largely 

or,   th     continuity  of   ,,ricw.¡  in t':o  Ufe.  ont  oticr   host  ,..,urop. an 

countrr o,„     Iti.   KiZi   ont  cent irmi ty of  the   tri-    o it h  cist   .-uro,.. 

ís   a    /tter  of   .;r.    í   >o,co!    to   ihn    -hol.   of  to,    inèetry  -  ,vtn 

ruinourn of   -,   cutb  cv   in  : I    .   ourcii ooo:     oulo   caio.,   o   f->U.   io  ,,ric. 

In  view of   tho   Io rn>.   oorio t  oiio.,   in  this country,   th.   prier,  yet 

iri   t; ••    ir •   is  :»3oo   -        .i ,r   cf.   ;    i.„ ut   íor   orce,   Kv. lo   io   ;>lc.r 

cou; it ri .o» 

1 

l'V ;'< ••r;,i   o   h- te.ì   ;r'ic.:o   or       lo,   of,'  et   ri   by   th     linke 

t,r,t   '"-:':n   tn  lv'v     *•>••.     *+..-.' li; •'>..[ boto,.»   th,:   -rie.s of oll   ..libi. 

ñuto.     Vii.    cloro ot   eroctifor    «1   c.s'orf  k   e.   Ir;   or-   oh, 11...1   cien 'o. 

"   -^«hoitotjoo   r,l.   ti,,   o.i     ..xir.tr.   ir.   th.     fi, 1 '   of  -jy.'   iluto  OMO 

;ll;:,un' *  »'•'•   t;-   «      ili^     0OC.-1,   ,,h.r   fot   coi:'    •:  keratin. 

1''1*-' lh'    CORO, o  o'r   1.1   ,,r:ic s   r..or,d  Vt.wcon   Do  ff  -  fb conto 

por  lh.  oofii   19'f,   wh.e   b,,y   r  o-   to  lit   S?  - 6?   coite  t, r  lb. 

-xo,.rtioholly,   th     ,ric   o   r   eh.r>   ' hnV.    !;f  ?• •  coito   ¡or  lb,     ¡ric.n 

v-r*y  eoooit ce ho   ..o.   yroe    to   rroh,    o;   '   thrro     ir,    mojor  ciff.rone 

b't^.r,   ti«,    ore:   o   for   o;c,,,; ;.h ;   L ..,.,,     r,  ,.   :,corrhi o   ,,, .;ti: G   ,; y   pi   c 

Lm'   C 'Uì ''    v:-V1'     - ••<«••. 1«    i'..tC:      tili    hi.    h,.o,     prie 

ti.    .'•      ÍO     ':    ot,, ; -di •   o    ir    ; >1-1 r; for 

uoit,     butts   ora.   ,0|,i] it '• 

m ti,   /•. nor  11 y» 

ìO'CO   loo,,;r  ore.   :     neorrhtÜ  olio 1 or, 

tv'.r. nft.-ì-  tin   otee   occrco..','   mf  dtosort 

orcio.     For  cot.,,],.,   io   lyh?  th,   ov, r o «    yrìc,    for   tho   host     tiolìty 

wìmì*'      ''•••°  wri";  W.U' -:  it;  h- cootn   •., r  Ih.     i iocoo   r-   ot  rrrouiu' 

Ui;  3'+  - -57  Cl^tf:  P»>r   li-     f-bK  J0.5  illontoot. e  tlu- ov.ro.., txert 

unit   vdu. B   for  croo.e-  rcrn,...l   for  th<.   p,.rio.¡   1<)6i£,   _   vy^t,,     üf¡   th , 

ovorof, ,  Inf io  oppoaro  h h,  ohtainí.e  th,   hi  ber  prie o,   probably 

1u'    to  *'"•   fi-ohino.  cooofotion of   1 n..a..e   cierto   Kon,   higher  than 

three   fror o<t.;   r courtrre. 
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'j!J±  l(jj¿ 

v.. t •>i.?.\ at   of  >.,a.art  uuit  valu, a   (fab)   of 
ci.v„'.;'k;r'ìolr   airi,-    H'ó-   -66,   at 1!3  dollaro 

OCT    ! :.   trie     t'  IS 

1 

j'lurct : Jatiana]   iaa>ort    ..f.-itirtica. 

l'î.y ! t-ic-r.   tr»r  alaond  lv rrivla  :<r    .-bout  US  ?00 per  tor. 

hi-hi r  tl.nn  e-aai-a  nata.     ftb.onJ   ;a'íía.f   -¡f..   t1. turaüua',  partly  by 

t'i>-  ".•nitrii  'it -i tt n    --"a-'tic crop   -, .'. t,.i   ¿uro,., in  pric.;n which  i-i 

turn   an   a   t   r'd.i   .    by  tin   Italian    .n^  •;••  niah  eropu,   ea-.ìhirua! wit; 

th.-    .uropt an   J        >'   í*:-r  t h i r:   nut.     Ylu.r.    'i     no  connection  to« tv,\ •...•  t'i 

prie .-n of  Brazil   rmtn aia'  e ¡••'¡».•'//•il. ina*  prie.a.     Th>.   aia»,   and  qualit,- 

of  th .   crop   Is   "i  .atjor   !   t.rni'itrt   loi"   t'a.   for. KT. 

10,31 Th.    .-;• ;j ¡r  a.-nti r,i  laportia,, countries  viz.   UrtituU ùta't.r., 

.ar.ad.a,  „ustr .] ia,   "aititi  Yin  ..'on,   ia.(L..r'd   'v.public   of fi,.,r"iny or 

Japan  do not   lapon.,   --.uy  -uantít.'itÍY.    "  r.triction on  import  of  casl.aa 

ki. FTKIG.    Th.    customs tariff for soV./ct- c' coaruminr countries   «a. 

in-Iicat.al  in  1 able   10.'.. 
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fr. - 
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ínpl i f.entecl 

i.i.if»6í; 

!'Jt.v» ¿it.nl'ind f r .. fr..e 

Jon» '.  . ir ti- •. f non-. 
I 

','.     •    -•      i      r i.    .  ' 7   '     i"   f--i:.r ntngen :   i*0*!  on  lot 

'     *             _.             ,                 ,'(>'   Ot. lot  Jnnu -r-   Vì"7ì 
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<-'   «f"    '--i'' « '   (.>ri..     t: ...   ;• . ;,     .. y  I.'.'un;!.     J ipoo,   port i cu 1 -oO / 

orv;     r.     :<     .»".. tt   í     ort ne   ,   h.-.r.  yi   TOO  c--nsi.U lobiy. 

e » V  t"t,iv        ..;iti.'.  o'   ..:  ..;  ><  io r. . Ir   in   r   litio;,  to 

";    i   .   ' 0         ••'': ..'  !--n\>'   1."'   f. '     .  cvini ;   r.''L    incr   w   i. 
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intio. o» 

ï.. il '..i. ui ,  (', o ) 
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• 

1" . *.                'Ï 

v; ,   ».• f">t, ì ' • tt 

i-.,,   obf.'.rv 

ìficr«   ••'.  -,ì   r i 

l'»00   io   11,6 

v-cyort   r  of 

y- ry   Cle>:-,»    t 

ih '.ont r;"   i; ; 

VI  ,i.     "O     th. 

9'     -.¡*-.rtr-      r   e •.'•:.. w  no*   .<-  -.V   Umili   fro     1999  - 1Q0', 

Í   .-rolueti m   oT   !    "1   or     .":».,   .-.    io   i   bl •    10.',.      It  w^ulu 

<*9 O   t!o   ;; >u.:tri   '•'      oosOttOioo     ;• "'   ir.v<    of  9*:9.  IVI;: 

pi'ìy.      Hi.    i'.'iir.   . x  >.rt-  vo     fr"     1, >0O  ••). trie   trois  io 

Ju   l-tric   tono   i;i  1.   90    vi   I Oí-    ',.;•;    0 o. yf o   l"K,.,.n   th.    - --.ior' 

'•'  !•      • ;'    -.otio  t   -      ro.'.ucti^-   of  Moz'iobityj...    ir   1 '.'71   0 

"•  t ;   !;   • f   l      :,   .     Uro    i"    w     t     ti).     ¡..choro — fiori <.o   ti 

''7r-   ;'i   "' •      99     --'ti   .  t..     199    oroductior.   vili   b.    hi;«1   i. 

ii Ivr     xtr   ctir.<   r ,t       f  t       :vw      o;t   ..fric o,   p]; nto 

• or) : 

.Li!iL....lLjt2 
•>:   ••'*• '   "'1  9,"   -1   OIìOOì ;     t*;.      ooortín,   couotri   r. 

.-l'i r*i    -l       DI-•   oeivv  - i   90 ... io  VÀI  "" :   1 '"71 

CïhounoiO  ¡...troc   tor..*:i 
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Ut';   r 
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1955 ].'» 1. , 

106n 7.0 9/ 1/- ''.? 

19* 1 7.1 6/ 0.9 1.1 

10Ó0 Í5.9 6.7 1.'. 0/ 

v% • 9.8 8.0 1.0 0/ 

I'M 16.5 13. t 1/ 1.5 

I1*'-5 li». 8 l'.o l.'"> 0/ 

K«6O 19.3 11/ 0.1 1/ 

.:.it. 

: 

- oo'. 

,31.9 11. i..o._ 0., i... .._L i^z.  .. !.'•_.._ -           1 , 
I 
Í 
i 

ft           -:t •   t .   ;., r j,     .  ;     f. r   -  .-     t r .    .     ,-,   Miotic;   , 
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r 1    .'5               "..it     •    "t    t    .:    !  •    ,              ,rr        ;v.   t   f   :    .: .   ¡ ,   c-•: .5» ú:.-                                                          I 

son.»   00    -  u-5'0  of   tO.     ,'f.rl      :-<\-  Ii.:r  ir   r-.r     t   yk  jn   (¡.Lis¡    n  ,.- 

VbK   10.n).     ]  ,   ]%5,   .:%,-„.   ,-'•     «.r  to    v.-rl '   suprü, f;  v. nt   tn  U.K. 

ond   io  !»(•,>,   t'.'    ro.iy >.   Or,   t .   0.   t  c  u, try  v/t.rv   .. ."tí r. »ttrd   "4.   *0''* 

of   th<    world  • ,, .orto;   r  -    .!•• oto of  t. ••    r  ;<   0 'oí, opp,., ¡nO'   to   to   ,,il . 

Vh« n    o.,.,   ho •  v   r,   ,,<,        i- . -.. ':,> >rt.   f i        O.K.   of  tr  o.t,,d  '"'-l.  t"  olí 

! 'it    «rr,,. -n   onjrtrí.     ,      00     ., o   •:•.  o.,,   i  ,p< rt   wir;     bout   IO    -  iy  nf 

th.    worlO'o   t.-.t   1   tr . 0    íi,0,.,;,     '0-,     Int. ora, ?. mml   irsi.:   0,... ntr 

pi-'   .irt.  i  th'it   cor. 'u,    ti-m  "f  •;."   i   ì ,  lii-.,.] y   t.:   incr  os •   ir.   o.oO.rr, 

iuror-     r,   ond  /.u.'ítr   li .o   :.¡ „rk. to,   t .-.   ot.h   .    • !•'..-•'' ctivo   .r,roo. io  h  i » i, 

,   ,,-!_, r„    ;,lr(1|„ # 

I,oble10.6 

• 

iiCtimatcJ    arid  Import- of   ; iiOr,,,, Out   Shell  Liquid   (-nuil) 

ila. od  on  Fi -uros <:f nit   flying countries 
                                                                                                                                              (metric   tons; 

\%.- l'itili 1)(9 1-Vs r.»v 

i ont; 
•'• of 
tota] 

Tons 
.'  of 
total 

four; 
of 

tot-il 
Tons 

/'  of 
total 

Tons 
' of 
tot ni 

; ¡i i tt-ti  stater: h-'-qñ 53 ' 9> Vj 5? 
J.i+c"? 9^' 70.50 '+8- ' ftrilO 5V 

.'•ur traili, a . '. '0 0. 5 • • :f, 3 '5< 7 •r'r .-''a ..'•' (V' 1 ' 
J í : o n lo 5- l.r'. Ik, ;3 IV /W» IT' i^i'* 10 193^ 1.5 
. or-...o. - _ .'.:"• i;' V -. f>0 O.1?.' "»0 

rrr-mny   >.,ast - _ - - _ - - _ !'* 
.''r'mcv- 

u -J*:  .'ir¡y   i-". 

16 

O.O 

'31. 

Oí* 

0/) 

V) 
ly ?) 

'to) 0.^' 

•• 

^fctherl tr¡il¡- I i .. rJ? 1 • lu.r 1/ V) 115 10 
"nit . 0  f.ín¡'<¡om ,'W* 090 .••vtc ./,• • '. 5/-r /'«' %k'? ?8çr «•5,'./, 30' 
¡ortu,-oí <•;. O.'O - - - _ _ 

>'•>'••    ;.Tï 5 .. 
•>) 

_ _ _ - - - 

'•V- • to _ - ..',¡ 

li 
**>'"• .. V . • '»0) 

i; aín o .. 2 .. ) 
) 

5J+) Itolo 7^ 1.0" 1' 15 . . IV, If 1 
>/. ehonlovtkio _ _ -   ) 

) 
"   ) 

_ _ ¿ • m 

»! 
i) 

Yu  o .'-.la vin - _ _ - _ _ 

* 

Ir.r H.:>1 _ - o*o) - _ . - _ _ - 

í..'th.-;-f ? 23 _ ¿ 

Total 88*49 
r     " " "'" 
10CT 9"59 lay, 155''+9 low 14761 low? 15212 loa*' 

Sourct*:       "lt-                     '    •     '            *«-•;••!!    ,u,in  -   Brazil   - Moz-mbiow . 

''ote:             .....          »          *           ,    •   ,             .      ,  ,  ..,.        ,,,„*«,   «.„   „ ;                                                                                        ! 
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li'»)1'4 ÌOu.   :iv- r    .•- :mit   v-Oi   :-   f'.o.b.   ••¡f   Ir. .i'i     • 7portr.  <.f 

'     ,    ir-    :-.hu - ;   0      -.'.i      l1'.',.      i '.   100,   th..    O00    r.r-ìc,. -   rv. :.ch.''"   a 

p. ik (.>." :i«r     t'   . .  0 . -e ,..;,.i,;',     , « York,  bui   1-t..    i.-.  TM/?,    i,7    it 

t!»    bu-i-inirif    o"   i   '    . i:'-::.   IO II   1     b.-l'-w 0     00O.     Oh.,   prie,    1,¥. 1 

of  -ibout   !'     ]''»'•• -  0     i'1    i     n-0      :i  mu-    lintie   t-;r"> t     v>. n   with  th.. 

fr.--,   '.t.   .-'   ti»;-   in;.-     .- i-:   , !•••. :iu«?tir;i.     It   shoiOr   V   a.-t   •',   hov   ¥v:F, 

t;; 't    -if.    .   I-. :"iil '.   '" r    w : ~ -l>   ; 1 •; ,    ¡-.rie..    C m >  '   "••11   f.'ill   t(.-r,.;,nr--,.rily 

btOov.   . ¥i.r¡   tiri     1. /i 1 » 

¿0ol\ Aii^Z 

•v-ri....    Hail   V-ilu-.;-   f.u.b,  of  ].-'iin  ./;, orts 
of  -O0L 

Y  .-.r 

19*7 00 00?   p.. 

70o i!. : 00o     • 

1,».". TT,, 50    :           ' 

I'/)1'. '7 . .) >.... 

] y/- H:.: . '7   • 

io67'' ;•.:. on    - 

V-ilu«. 

*   —   .. •-   ••••      ' it'i:,   of   1 7?  -,n1y. 

10«35 TO    <;07. prlCi   «o v,ou.o:„.-.it i-r th<- ^riejd I«/,Q 

7)06  is  nh-ii-n   ir  T .01     !O,0, 

1 

Y c.-ir I rict;~C, 

106o '700  - 

1961 .000  •- 

i960 .."'<?r.  - 

lo6', 0,.-   0 - 

vM 7.76 • 

;i0£.bu»_i,o.8 

0001.  i rit,c  :)(-v..lo-o!.-t.nb  1",)60|  10)60 US 
por   Ion, g  ton 

ïork ï(. ir í rice •• GIF New York 

1963 ;500 - Ooo 

1966 .050 - 350 
1 f ,C, i ,-poo - 300 

1 ')6>' 7 79 - ,73 
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"*•'•• >• I1-'                 Hs    s- '.!;,•.     ,;           •     ;   f  ,•  y bil   npi,  ,r£   to   fa,    in   tii. 

incr   -..;,•;     so .b. r    J ¡'  >• .-       !..        '.i<;'    I •*   ,.    •   b       joli«-- ,     ./snifsotmo rs 

'"'» '   u';  <""•    bbi      r   r   ti--     t     »soi.    bob.Sì.     t        ,r   eis.    •!  tsil-   of    ti... ¡ r 

v .rions  us -., •    f   s    ,   b,   »Kit   ibs    f'ct,    -  .vi "   sr       hv  th.    st.   t.-    sf  f 

s s :•.   f,   ss   t»   .t.   b              s        -   t     '. :v     r  •    '  .          '.    • ;   nf  su;    Iv,   .•!    s]( 

'•    ' "'    i •»<'>•• •   s     i.     :     y     ;-,. .      ,;,.r.    if>   Sí.  sise   :f.bî..   h  sir;  for    my 

r   1-tintsbsi,-  I;   t   .    .-.  ..-,ov  :     - !ss   i:\    '   .,    ....••   Cs:=!i   ..   is. rr.  1   prie, s   fro 

•'*'    '    '••  :"••'   ;   • i.ss ,    -ss   v   s,   b. ;    í •  t;.     by-prs-mct  of sut.   pro.-.   -<.-i 

flir   '•  r"'- 1   >r    S!sl:s,     ....    .  ¡sor   isflu.se     coni     b..   . v, rt--'   fro:,   th.. 

>r"up.bL"  ,;îf .,   i'ut   this   is   s,-f   .1 ik. 1.,-  ts-   b     :   fsetor  of  ,sr-  it  isportsrx. . 

rr.suc.rs  wou i •      r ,rc   < •<   b.     Mb   1 y ,   for  .s: s. pi .,   to   airfoil   t-H .1 

\ 

1 

• 

• 

pro tuctior.   .-if k. >  , -\z    s"    i. iL,   R,  r..lv   hoca-, •-    "i    i  i!. cH.s   is    'bbj, 

l'ric   •     (-r-   t'"    <">*'•   r  :,      ',    .^v.sss s  is   prie.      11 j   obvío:ií;lv   r- • r- r,..   t 

'•    •ti'^ly'-   to  -ss-      - ff i o i   ,¡t   r. es. v  r"   • f  t'..    pot^it i  .Uy    ivdl   '--l- 

v,"'l,).'    !¡'  "    '^    i      i.     '..-i      '   -f   ..uto   sroc. . s    :   for  k   ru  1   -. xtroc+ion,. 

1'-  ."                  fV    s.v  r   II   . >•   í'it'bility    • <       c   s.o. r.  nut   industry   in   -my 

cou.,f,rv     ist       li   tu, s   s  s     f.:      c-- .tributóos   to  t's.   gross  r. tur-ir- 

r. ; r   r.   •)..'   by   t-     s  1     .  ;   bb ",L.      by  fr.    t   ,-      f f ic i ....ncy   in   sroc. smr,- 

it   i:   c.sss ivsb]      t      !•   ti      v   lo ..   of   if.   r. c .v   r s   foi   îSI,    psy   ./..Il 

'     l   clrvi" r   f"-   !'-      ^':.  !•'*    T«    tî-     s».     , '   st.   of  th.,   rso  t.uis  yroesso'    '. 

• ••y   issr  vins   -r..*is   ,    •    !   s-s,,lyi v   -n  ..i]   ••< î th   q, ci fient ions  s,   tin • 

p-irtiruV.r   r.siir      ...ts,       !.i   '•   r  oV. r •!]   -.v- r • :    pries    r  r   ton   si,ht. 

''"    obt,'in   !-        i'-'-   ti      i-st-11  .tíos of  b- tnxicinirir   facili'!..«  fa. f ¡r- 

iîhls"    »t   J.   .   r    ,< vi;      t!,     irritant   f-et -r  ohich   ook   s  it   f. ir,, ...TOU.- 

to  h , roll   ,   th,   -ne     ¡:,.i    tor   to   (i.. bas rs ssi dit,  on   r,c  nt   prie,    tro ri. in, 

b.    furti... r     iJs.-ic- b,, 

i'o».5s-               b- toxic isir,     w(,uM    .1rs-.  h,.lp to   r.  -;nv     di f ficulti ,.-c 

ov, r  wr.rbsn's  so,,, tJl  tío,,  cloi .s   th \t  luv      .ris. s   -.t  tío. s   ot 

shl;;ls      y.rt   -,    c-'.  •-           y   s   :   iil             f    t,      t    ,. i (;    nrml;x: t.r . 

! 
! 
i 



\ 
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1 "'.}••) In  Cf»,:n   ,ri., th.,   fu tor     tl.   .-    ',   it   s, ., nn  win.,   to 

a. mi  •    t:, ,t    '=    î    ïïill   .•     t itici-   ;ní.v   c -.     t   tinn   'in   o bi.o.h.r  r- nir; 

:'r-n,   •, nv  'if  V-.     n,*..t'   .tic: r.ri..a  whicn.   "if..   N.irv   f.ro..uc,d  v. ry 

ch.   «plv.      ?h.    .vi.'   -e       -t: . nt-.   t.. .t   i       UP-,   of 'Toi    on  '.   thnT'/o- 

r.   ttiïi;    bin>\ r   rn'in   i::   i. f'-ot   ; "> :      fy  h-.<o/    ¿un   . 

1 .» .0 (-i.   tt.     .t:,,.r  h    .f»   it;,   us.     m        friction   '"-Ií.
1
 i f i. r   i; 

iiict-     aio   ,   'in      '   .      •.   f' r  i,.   i,i   this   fi- M  r      .!'.:'•   r-tron •,   "HI 

incr.   im:,     nur r.   r   of    .,.,líc   ti.tiri   b.'ini     hrrcov  r    '.     > or  thír;   |'Ur¡-';, 

its   prof,rti   o     r   ,     /•;-  mutin,   ur inuc»     11:   ir,  nt ;f   h   to   t¡.„,   fu..   - -> î t • ;/ 

w dl   M,    r;   tur-hi   p,  .hurt    hic",   il.  on 1   ooK-  eo/bii.  :•   tlv.,    ibilitv 

te   ;.fi]y; ., riz.-   o. h   the   uhil ¡ ty   to  co--h    n   i-ith,  nn    ilo. hy  -.   donor.     It 

h/r    .Inn     r,s,,   • -i,'     ; f   ..IK-
1
!   r. nini    .e. »     it   '/IF.   th.-r   for-,.    -   -1  .c   o.f 

,w -    i/iportunc.    ii   tt.        nn f'ct-T. ,   i,    ¡    h,icu'   r,   "<'"  hr-ik., -11--i///; 

-   '   ir.   í/i/,,/.t,rí il   b..lti   . n  ••'•-     r.i alir    .nuh-'.,   t,   nino   io  clutch-,,/; 

-iiih   ot.H. r   'friction"  poi h    ,oni   .......t.;   !"-•-/   -    i»~ farcir.)'-: syntu   tic   rubb- r 

-.r.i   in  1 -/"in -ti.      or   i/p.r.poi   tir.      /t,/i'1       •'•.< r-,   oil  or  r.cid  r  mot me. 

ir;   r  -mir  h» 

1 

li'.h] n.,H    ::   fi.,1 '   i>--   nhic' it   ir,   r    -crt, -«   fro-o  t!i-    n.h'i,   tir 

United KiìY'ùv   - n,"     o"tm li     f-   t    •   ..h    in   fiuhinr   inermi:-,.-.',  un.    ir;   in 

th.-   , .'Hiuf -e tur <    of   í ofunt ri, -1   ^,,-p   r   Ini.ìnot   n,     htimr ur. r.   f. .r  hì   <L 

which   Innvi   ben   . s;-'h r-, - ,   *:pn T. , tly  to  v---,      --Oi/ont  ...o.,    irò   no   ' 

w.nt. rprnofiny   n. t- mìni   for  t.h     ; ro-luction  of   tint»./m  nn.l   bomiboos,    unì 

rixini   with  c>„. i. r.t;   also   'in  ¡rr-., nLrv .nf/iv...   for   fi.oh in/» nut",   arr'   t. xtil    -, 

wtìinr   tir, étions   in  which  th.   un.   nf G;'„ !.. h .n  b.,-., n  eonniri, r  t,   b. nih  " 

incr> no  d un»    in  bruin    ] ini::mo ,   or.    /n   T   viti-corro.oiv    or;  ri. t ils; 

/ini   for  th.    ¡irvVi.ntiun  n-j.   boi! ,,i"~ncu-,lt, ;   li   tin    nnniif. icturn   of"  l-.c-u. rr, 

¥ornin!i-,.r.  .un;,*.      'irulr;   no  : n   in,*;  etici '•-   f-" ,i"   th.-   pr  n.-rv/tion  of   bnok.o; 

in   th'    i ; lauf ictun-,   of  . m ry   no1-;/, r;   nrn    in  r,-.o   ph">r'i ne  uti.cn] 

nr.'nluc* •',      .fu     " ',/,'.    '     xn<--;*'   u'"   -'ti ''• :..'»!      f   Ir    i     h   n   r- e   /tly 
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mb: íí-:,^..    •   t MO  '•'  1»        ('  -   '       .'•-.'•!••)   coo, il "tieni  :;. ttiri,    out     >.I 1   o!" 

ty,,    •••3   :••  t  *.t>:   t .»••• n   rut   i:    T    ,    --'lì 1 <r,-',  J .p n   nifi  Indi     for   t»..-  u 

of    •;•• ,i   in   ti,        :m.f  et ir    of  r  • ii.r,,   e   Intirr:,   by   . ,   ...'betriebt 

i!,.;»!1 -,tior;      .t- ri   I ,    .   "K-t:,    .r '   t-..u-. .••, 

olir,,   ;• dnt,',   V e :>J. r%   '/  t   r   :,T» .fi    '    ¡v 

iv  ;.,   1 f ir: A,   '.   yr<   -w t .,, 

¥ « t h. r u.'".  . , 

IV. J-^i-.-,   ìa  T'-'itior   to b'.b.      •'   fi.    UK,  h-iP b-*r ••• .li^ifi" •• 

,,jrc».   <•   r  ->f  ':•'••;.,    "»«;   it   i     .'»t  u;¡r    .,*-., .M     t.-    nuppo::.    tb :t    -.n  it.- 

u...    .xi   n.V   i»   vri-.ir   m u:.t.i   :-•  i:»   tV-r-    cnmtri   n   -1.   ,-.ru'   f<-r   it   wil 

;rls,    ton   fr •:     •  .m-' :ct'ir- r.'-   ir.    Air- p< •''• Ci untri- ~,    m'!   th..   ..Vh.. 

•,inc     th-    1   tt.i,   t.m.ib   r  '-it.    •. T,t     uro,.-   n  co-ir.Ui   r.,   h .r.   b. m-   .    •. 

»i^ificont   -....rk-t   f.-.;-   t!-   c .-.¡:. •    :;   r:.  In,   it   o. ,.-s unlik- 1y   t:. .t   t 

rr,.;,   rti   .-.,    'i.-'i    .v  il  -bility,   <n    :     1    fro-     !nbr.t    Uì.      ' r, •./•!.. r> ,will 

not   hrni.    ¡.¡or. -v.'.L,.   V'   t.---';   to   inJ.u:tri   1   lu;, i o   in   tiu.o     count ri..M 

t,.o,      :;,     „ow t    'r-i-'.   ''«'  r.     -.-t   '-t   ...r  o-nt   i ¡jort   ony  bbbl.,     H- ne 

!.     .,. •   fV r •::  ,1»   :•     for   V      c ••';'•.   .-   h, r     %   o,,..n   li'-.lv   t..  r. - dv   fir 

.... '   sur;.  í-u":li       • ;-   r-..o. v   il   bl      oVbl      l'i.;-'   -.  '..rl-vt   í--y   so- 

Kvf- /h. r'     i '     1 ...   .     ...tit   tiv     r. r.t.rieti'. <  <m  th..   i::,.trt 

of  •],':.A   hy  th.   co.  -•'•   i.,    r. '.mitri • ..;,     Tb,    fìnti» :~   "rv'   tox-. s on   tin. i; 

no'-.c 'ity  Fr. K..':t   -'•   r.ubf;'. • ti   ]   hindr  ••,<;.    t:.  tb„    t.r'd.     -.s roV1  K. 

. vi'!- rit   fror: i   bl.    l'b» i. 
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1 
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Juti.-íi  in  Soi.   Jtl^ctr     Jount rit. a  ineluOin: 
K.   in... il"   •  >u- .'  - •<; .ersnirn 

Oountry 196? -luty I9.ain.aly   9ouri9 
àonc^sr.ion 

. T 5.;50/ Hon.. 

"nit   d  .itnttr. fr. .. fr-.,.- 

,aiatr'lía fr-a: fr..... 

Unit,a'  '" in^i'o... 10 

](%'.   -    .'a   ,,om.' ,;-.l It 
fr .... 

non., 

fr, , 

• J"   an la' 

fia 

nera 

fr. 

Austria cm t    i f ' 

ottar  19-. 

fr. .. 

fr, , 

9a r.a y Tr  1.6   p..,r  100  ka,a. fr.-«: 

i'ort.u *• I fr-.. ..-   fro;-' i ortuf.U'. r... 
i'rovine   a 

fr.a 

""•«'  ikt. írrr fr,.. 

.'>vitz.. rl •:  i •      F  1   per  100 k,.s. non.. 

• 

(binding  t .riff) 

10.•'>•''                Though   th..Tt   is  no  import  of  'WM.,  into  Malaysia a*-   i 

w!inl     or   in  Ova 1-   in   • -rticul ai ,   tv.rv   ir  a  subntantial   import  of 

carv. w  k.aau.l   int^  t'ri.s  country,     '¿'h..   iavorts   'if c^sh  a ki.-rn..-l   into 

9-ilaani:   ir,  shaati   tcaath.T  "11!=   thai  of  Brazil   nut»     How<;v...r,   t'a 

popularity  of  Brazil  nut   is  not   ar» lana      r, that  of c if.how nut» 

..-irk», t  ...aiquírí... a  r- v..-""1   tii ,t  of t!u.   total   ia-,nrte,  8(f'   is of caria a 

nut»     ik-si'l r.  thin    i, rk.t,,   ttaaa.   if.   olso   substantial   importa  into 

Sir,,•».-,, pot,..   lrl,j  3rurli ¿#     Thw   t- t .1  aineppor.    iaport   is   alsont  äqual   to 

tii-'t   of   »Vet  Mnl'iycia.     Thua  tin r    is  a  aubataati 0   J creane!  for  c:u:,In a 

ait   in   th     r. rrioa.      ¡9      tnt'i   r'-i]   y-ias   i-paria   of  3razil   r.uta   'in' 

"'   -'vi- •••  ant ,   far   th          ria'   lr^7   -  IT/')  la   shown   V.   09.9,.   10.10. 

I 
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'• ' t dix .i-  Importe  of Ornoil Huts  oIlu .7ish,.o 
-ut-;  (091.710)     (l;/.? -  lo.?0) 

1 

196? 196« l.')f:.4 ] '-]?';- 

; 

Villi.. 
(Jvt) 

V   In, 
(719   ) 

\.''ilu.       V'-lu           V-iiu,- 
(;-Vït)          (CIF,)          (9wt) 

'V.-.TuV.   " 
(71r7) 

v-iuI'H 
I'Jwt) 

V ..lu 
(Ci F 

;   :   -1   y .Ti « ¡-y, -,   0 1 
.-•^  /-'-I 7 ).;•? i'-7» *y« 1,777.77 790,010 -V*7v 

• .-' - ', 

.'" 

,-  r -;  k '•• 7,o." .»7, ' •OJ.72 l'-,"?7«;l 177.9? 31,711 177.77 -. , 1 . 

.0 ,n • h if.;, /i ',-77 lo'-.ol: ;1, '.•;.- 717 710 ¿•7,951 57K).7"] *Y 

• 

lof 1 I ,lo9.ri-i ... '   1 ' ' '  - 1,0 "..f'' lr>7-,',f-'. 1,006.95 957,071* 0  707.07 fi,' 7 -' 1 

1/;*i*''                It:   i;"  ''iffi^ilt   te,     , fia,    r-r.cì-u.ìy  wh-:t    1  t,T-  in..-  th.-  Icivtl 

rf  *"-'*>d   f-r  'v .•:    .    -.n   I;-.      .Tf   lyf   i,.;..  v, ,.t   th     ,j. ;-.....,-   ..  y  b,. 

r°"""" '' r'  '   ;;;î ''-it':i'i   t       luxury  «, .r-.n<'  c-t-   -ory  ono  tin    nnír;.-   h i-h 

I'v'-1   *,f   ;"cn'"     il-   "::i   ."•*'•»     - =    •: "  "tí- r      .v. lo».. «1  onol   â, v.-lorinr 

c-;.'jntri. ri,   -.nur. •••    .   fir-i  dooooo   f  r  r.sf.-w  r.utr.. 

i tr".wik oitu.'itior. 

11  •''"                 lf»  ^r-.o-J-.,   wr,,.   tri"!   ¡;1-   ;t>tiHoS  of  c--r,h...w  nut   w. n. 

• 
corn    :   ont   i,.   :v,tu   Oolot  .r.   :   -f  th,   Firnt    H^inmn.     In   th,    firrt 

y.   ,r  of  h.rv.ntín   ,   i.,.    ,t   ti.,-    .ni  nf   thrv.   y.,aro of  piatii. •,   o yi, 1 • 

nf   -(':   Jh"'   >--r   ^cr>-     -   IVTV  si   »-.G   r ciri.J.      Hu- otit,.  Gov, rnoo -t 

ir   no-,   s. riouoly  co-   a^rf«,   ;-/|-int...t ion  of  1 J:;.    or-   .r;  by   th-    n. ttl   r;; 

of  Lambir   L/..V.I   ... v.-loyriont   IcO.oit    in  th     juGun   lots  ir,   tlu,  I-ourtV 

..ivi:-.iofi.     ..ce--;.-!,     f-   f-..   ooil    -.vrouonint,   t«o,   yi,i-   ir,  .r-:r .w »• 

;70Ul''   r;:'""'    fr0i     ''°  lbf;.   to   i,lor   iba.   r,f  ..uta  p.r motur.     iCr..   f r >- 

V)   ¡,-.i„to  of  >!  ;,   y.i o-.,   ft.   plootí-i   .      'íth   th..   K,.rru.l   content  of 

17"  by  woíyht,   tl„,   •;V,.T--..    -innu.-l   yí.,10  nf k..rn. lV'icn    would b«. 

oroun-.i  OSO lbs.    onSU,d.n     oo    .v-.]-«,.-  yi .17  of  J ,00o lbs.   of  nuto   ¡vr 

icr. .      .1th   ,-, uri form -or,;   t   prie     of    ,'.%  t.,.r  lb.   (loo.«l)   of 

k'r*"L''   th'    '"r"'f:--   ^-t«'1"*    :•*•    -cr    ..-.'..,-  c   .-v,   ;,  ¡;Ut   frrv.  k. ri;  L, 
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rOor    woul !   b      OyO.    ?*iir;  r, tur:-     ,.i   -.er     i  •   yuít..   ,'cvl   cor.p.r. 1.  tu 

• '.!i,v oth. r  crcT.'   i>    ,-r--'-k*r   rr-il  c.!'   ¡li^.v, 

lO.V? it,.    : tut Oility   --Í    • :.r .     ]Or   noil   for  cult i v-tjon   <-,f 

cr-pr;   b   in-   li 'it      ,   it   ¡'    siyy., r,0      ti:   •        1   irr.-se d     c-r!    r 

"' .-'Ort i" .   nt.nl     h    u¡,'   rt J(;      in   0 ,nvV-   . ivir.ion   (Í  r.ibir-Oubi ; 

'r   ')•     -••:>   1 •:>1''    -i"     "     >•>     'Viil-'bli   i..   tO    1   TPbir-'u!'i."   r  .-ion,    ¡. 

1        •''*'   l-»'v'r    -oi'   ."•  :;;r:i01   b •   •    r     ri    *   f,.r  c .nh.   .   yl-trtLr    . v  i 

*-•    i- l'i" "   oT  tl,    r    1   '•  y     rr,   • t.   ti     i-- t .     :i  Ì, .c,    .'   p. r  y     r. 

:';"'-   v.-sti:.'t>.     t   t   ]   yi. o   of   nut.-:,,  O »•••> 1    'm!   '      i   ¡ • i-    .cr<.   ff-''  l-!? 

onrrrOr   ir.   in   r.bl      I/-.11. 

_i ->bl•   lo.ii 

•" •     '   ' »        oft- ,0 . •    iut(   t'ushu*  K, rn. 1 
'      1        • icr, ;:  -  1'»?i   -   0 0?i»   (in   ]b:0 

j   ;7r, v;?t 1 1?? 10?" 1970 

,00 ,:<(t) t,il)t ,<<.„, í->,6oOfri<-o % 0}O,l)o0 I-,,t:>   ,iKK. 

bnn,ooo 1,1« ,0O0 1,') 00,000 ,i,i'0C ,00«.,- ,yOr,0O>O 

l.V,«10 ini,000 360,000 kñu,ooo 5i 3,(00) 

..r.tirnt- û  i*i,01  nf  iut-.; Int   y  rr    -     5<X.)  lbs. 
fron hnrv.nt: 

ind   y,   tr    -     »\v.   900  Ibi;. 

>ù  y, ,'ir    -     1,000  lbs. 

Hi   yi -sr    -     l,loy  lb«. 

5th   y,. -n-    -     l,10O lbs. 

^tv.   y, -ir    -     1,1(1X1 Jhr,. 

1 reduction  of ki.ro .1   - b ;r, {'   or,  05    yi^lò. 

iroduction   of  O 10  -  brfv-.    on   S.r--'  yO irl» 

1 

oVo° i   : «   f,i'  ,: .r:.   1  ;  yO 1      <'   fri';       riv  •;   O-rr yy    -0" 

1      :'*'¡co    " '   >"        ;    llv   t-   b-    Or:   r   th r,   tir t 

I 



J. 

i ; n i n;  out F ,   on  ov,.r '. •,• , 

y'  -   y>.    of  t>n   rn-» iiut   W-. i -ht ; 

'ut ••,   th     yi. 1 '   of k OT.-V. li:   in 

yì, 1.'. .',   fror.   nut..   • no     •   .   In "i   . 

yi. là   . * i *ft  >.f  ,<..r > LO  v. m .1   to 

oh. r..'.ri   in   t-      e   .••••     0*  ..o;;t   ..fric 

•¡bout   .-'1     -   .'l-'1*     m'   ti.-      lir'it  of   tin.    r   o   mit.     In   thin   ro ooiot, 

.1 .yni">   ir;   ;o. ìO i    1     •,;•'•   .,   r." k   ì ¡.  ¡   rtìcul ir,   m   cor,;, .v -bl      to   In 'i 

v;ith   its yi   1."   of   X'  ,    «. ,:    . yi   1 '.   o    '".>'    (to   b    con;.-, rvntiv   )   t/.t •]. 

••v-'il   bility   of  r   .-!.    '  oit   !:.ft.l   f  r  f ..    r- riod  177*4   -  I.070 i1;ìE  i;). ,. _ 

e .ìCUJI .t. n   no     .-I: • .n   i -   .   ni.   1^,11. 

\ 

1 

l''«'*/ ito   t':jn   . ro.Ujctio.  ,   n  :n'.;] i   ;\c     ni<nl   prom nní¡in   tln^t 

e .n   b,    . ntibl i.n, n   ii   t!:.   òt   t   ,   t.o  pnn'   or  roughly   4,000  tonn  of   r. 

nutn   nnln   o'o*ki.,     f-«n   y   ift"  o,     i   t ¡t   '   o, f ,'iio  w.-o-kinn   d'ivo» 

noîobl. into... nt   of /....' nsin n Mut  ir nn nnmg  t; 1 ;mt 

i roco.rs 

l'Vn<> .ifti r   }; TV-.r.tin.-     .n '   . , ; 'ir itin     fr no   t  n.    ou   1.  ,   t'o.   v : ; 

nutn    an   tarou, !.t   in   in  n,   to   .-  wnen f.   y   i :   for  ilryiny.     On.   nutn   nrv 

n! !'    •'•  "V-.r   t!n    c'T.cr   t,.   fl^os     :    '  orvin      i'  continu."'!   for    :   f."   tl.yr, 

im,; :,r  \.r. to  bi-i•-.":.     ..ijrinn   t'.   dryirif until   tbi   colour   o' 

'<~oc   nn,   t; ...   i   ',"- ».tur       m    !»  •'    «ntr   ,":rv   iHre- ..."»  tin   nut.    I» .v     to 

1H
    

;'t',r   *   f  r    •   f   i rl /  loo-    tin.      t   j    mt   until   th     m. >rt  hlrv,.nt, 

coi", ful  lìryirn    i.-.,  v   r.y   í :y  r+   i,t .     Vi xir   noiotnr,   cont, r.t  nhoul.' 

n' !*   • -c     ''*   "''•      L';"-   -'i-i'''   iiutr-   :•••    -t. r  -1  on.nr  nln.lt.T  t^  , .,;;ui ..   tn   i 

t'"    "oi.'-it'll',    content   in  not   incr<   ;n. f, 

^-'•51 ''b     fürt! ur proco rod up  of e ..oh. ;/ nut   involve pn - 

tr- oto. r.t;,   ronsti.n ,   s!¡ 11 io,,-,    'mí;.,-,  cu.   .tiny,   (Tru'in--  orni   finely 

ííllínn,   s-oliiij:.   •-.¡•[fi   rocki..^. 

1<V 

ti:  : 

Tin.   ion-   nut':   li      nonk--«1   í-  n   t.,.-r   for  ."¡bout   l,i hour;.;  ond 

iut »      "*'' '    -r   .   t; - •'     ft- r,   '.. u..    f  r    .   furth   n   ;o.ri 

,¡.r   ¡f    ]" ,,y •f   * ti.    tìutr   no   tin.t   t 



\ 

y 

VA 

oiit,.r  oh,hin  M-y   •-.b.o.rb  muffici»   ;f   ooioturo     •'  !   ore   fit   to  ftp into 

r-1 mt in¡o, 

l-hbv i'in   v.,i--oo  .-(> t'v.i.'r.  '"f   i'O-'stíi'iT  . j". :   n,\n   o*m,   rot .tin     ,lru. 

ou! nil b th. Ir t ,. ;¡;a¡ : ..i ... t r , ''lúe' ir un Ion , r ir. un. , t.. 

nut:- un, r-i.'.t '1 in u . .'>'•• ; ir,-u ¡rm - 1 c * on 'i circuì .r Tt\...ru.» rr 

f"rn  c.   ..T-. et.   !   hh:--.„   f..   t  h'-.--v    th       r-»u '     u.->   f..3   by  th.   eun -    •  ¡mi 

sin 11::, 

i'''.'"'4 In  ta»    rot   fi...    tum.   ;n tho   ,  t';-    nut,»-   or-    ••] .c  -I ii.   -, 

!iO?-p.,r  un-I   f  d  thr-inrh   "n>  int  k    chut,    int.«   t,;..    rot-.tin-   brin  .:hich   io 

"uh,.   of  -   Kt..'.:l   cyli ;"'.!« 2   f. ,-t   in  -li       t  r    .;:."   <r.   f. , t   Ion/ lyiny 

horizrnt .lly  wit'-    :   ou .11   tilt   -.f  thr  <-   inch   u.     Th.    chut,    i:: of ( 

i:.c'.i- -  <-!i -.:--!, t -, r  »<hie»    <h ov mit;-    .t   th.   r h.-.   .'   , :o!  of  ti     dru-,     ih, 

r-1'7  nuts  c .teti   fir       -.J.   . to',    houR   th,.   dru;    o.o   it   rot--t..?-».     ,,s  th  y 

cor:«    out   fro-  tin,   l-or  r    ..y    irij-j i .y.- uoU-r     ut i m or i oh, r.  th..   flu-.,., 

ïh„   nuts   -ir.,   th, ».   -y; Li,.,  viti:   osh   und  cluy   te     tbn<-«rb  th.    c -untie 

oil.       lu n  cool   . üoiJi.j,   th y   :ru    t  iu.o  f.  tin-   oh, Ilia,    section. 

1 

1(V^5 In   th,-   oil  b-ith   ,. thV,   •-   ui,,hl   t   nk   oin     f, , t   lot:-    .t 

tl'-    try     r..î   t-...t-i:,  -!.-..-,,   t.    tin   botto     to   -,   Kiy-th   of  u- ¥, n  f • , t,  "it' 

-•::  int  ru   1   oi :th   •• f   -ly-ut  t-r   f, , t,   is u,;,.!   .-¡u  ••   b-th.     htmniny 

1  ry-thyi::.     ,t   th..,   t »y,   hooo  th.    ni..,.:.-   -tv'   -t.   th.   bot tor.   -r    -udì, ru- 

ri  in.-,  uhich   r   rry   tr  y.-.      w    ontu   -r\   dr.v.i,,« d   into   th,   b .th by 

n,    .,!,  of       ounv.yor.       '-il,    fi    -ti:,   ,   th.  riovin-   tr-yn «ir-:,: th, r, 

'!or,',t   to  t.Ii     botto.,     o-"   lift  tino: Uy   -nuirr  ot   th,   ot!o..-r  >.n¿  co-m  et  J 

t.»  -    'incburiy   chuU .     Ao th,.-y  tr--v,.-l     loa,   th.    chut,,  n si  ir-l sh, il. 

liqui'   is  C---11- et,, r1   throu, !:  th.-   [.»,. rfor.ot.ui bottom;   further  collection 

of ah   11   liqui.1   io   dorn,   uhi ri  th-,y   or,,  e. .».tri fu,     !.     Ili    ñuto  so 

ro .ut   d   ;r,   tnkn n   out    ,nh  cool,.,   boon  by   -pylyin,,  osh   -.n-l   tin n  o,.n. 

out   for  oh, 1 lin -, 
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\ 

Ì--.0« 

b  . r.    .c-cir   \ ' v   * 

j:l .c   i  on,   by '.>. 

ho o 'k    '   ii    or ok   » 

etc-- in   1:; . i      í'oío   beo 

r   ic   tec    'i * io'i hT •-', cent- il   reite    :r. 

•      i   Mock    r- '   -'; ti'.   ' co ,11   h-oc r,   it   ic 

,-     ":  ",U .t   of   »'.I'   C "tir to    b.     '.pulì'  :i      Ti '   t! 

'•¡"•1       t   which   ti.     «.     .-   r  i      to  b-      o« li, d -ch   th,'   rut   to  b,   hehH,   -.r 

t'i     'ok   i. ;<Tt    .t   .c-ei     r   Li    ;c,     r.   '' oí  hi  ,h   <>p,„rotio..-,  1   .-¡kill , 

Io xeno   'hv   i-     o"     f   f       tor !   l.t   be    h ,,•  opiii    th     k   r:   io  ten.- 

r    'uci'.     th, ii-   v   ii;   .-.   or:;    i      v- bly. 

1 

1' '.'"                hoco    i ; -,1 ..     r     er  CK •-     y     .,   t       k   c-   1.'     it!,   th 

'•••h- r    .  ."...'  t     't   , r-    t   i.    -   t ••  th.      roí.o   houo     f->.r  !i     t.i •••   i 

:"V- ::.      IÏ.     tit. '    ;   •     . .-       " r,    .    i    I >-ci         th.     ;•       ..    t     h       (¡-     li  .-   >      o 

'    II     '•-.    ¡'   1"   '"     -'O'i  ; ,'   : ;'     if "¡  'ter        ¡,!C i   e     ,   C    U  •        'nij '    i... . •.;•    i' 

ot.or  •    .      hi     k- c-     k"-   'r     cpr •••/ ,             ,.I<T   I   h   tr   •*   'i't.   x   1'  "t.    < 

r,f      : lh-   r   ;   city, •-.,;   th   ,    Tju.     . " ii.".;!        th     •¥.«..      k..    -'ryi-.    ti:   o 

'«   hour;;   'uih  io    ', .; t       -no;t    ,t   t '      rh.'.ir.    ,.f   V» °t ,     'hifor, 

''-       ti',       i-;   ..CK ut i    1    on      ;•    •',      .      -,,,-;•       t'     t    te     ;'V-.   'Ì    t    't'     b   co-      0 

ohriv- 11   -1   thti.'   hi .. ,   TH. ..li •     ,('   i.,      •-., •   !  t. ot ., 

1".'"'                'ft   t"   p, .. li.-,   t:      k   cru ic; b- -o,.. v, ry   brittl-     cui 

ouoctftib!     t<>   l '"    k"c   .     h-   y !r v     th- io for ,   t-:   b..    eubj, etc t   te 

"r-   ir-'ii'P' '.:• hhh     , r-.c. re k.-v   i    ,c   ».•-,   tic.,,' (i...   to    -bcorb  -oíctiír   ) 

t"  ; r v et  coliti.       '.,=.'  br okike » 

'"•'•" Th* kcrnoln &r* then grnd«d, u.-u-lly,   "oeorkirif to oic , 

ho1,   k' r!    1:"   (c "11. -:   *'o!,4 ch'5  cithout chip-. o,r  bi,.lichee   -,r    gr AU h 

oo   'count."'.',   th-it   io,   tc»   nuober of k«...rnohJs r« nui rod  to  eck.,   up  ; 

pcunh  in  •-, i.ht.     j'îi.   ,;c. .h; «it«   k rcikio .or,..  n.."iuir...<J  te-  h ,v>   th- 

ch- r :ct, rirtic   slop,.;   cicli b      ò.it.,    >-.l...   iv r/ or  liRht  csh  in 

c'"slnur»   r,'"co,o.bly  hrv     c fr       frn-   ine  et   '-JT-.»,.. ,   rh:?r h  k-..r¡;  tc 

'CÙ  bl eck   or brc  ••    api te. 



,'h  j   h-'V       ian   ta-   h      f;- 

t. at .« 

k,(. 

ir-'-., i-    ci-'  V. -rri- 'i i  aa .. co'i-î]., t'.-ly  fia..,:   fro- 

\ 

1 
10,60 - h.    eh- T.   n, la..1;:  cs.n   r he      «.     th«. r.    ap, c i f ic-tionn     r-- 

th-.-n  r-Tt    !   accorcia     t.    ei.z«   viz,     .'I;',,  flihij ir    to   ;-%Xi to   t'a 

cunt »     ,•.   to] T'y.ce   a»"   ' / •   i~   •-. a.-r  lly   ell-"' -.a'» 

le.-Yi In   i-b! 11. iii.i   f   alai   ;;,   th.. r     '-.r    brok- n     r  dis   in    '•'. 11. 

.'atta    .r    k., rn. Is   hr  k. a   ere-ar-a;       t-.-1   i,  tui-"lly  chipy-i!,    -n'  krtiela 

v.-riic" i   ;•',•] it   rnturhly   l«;uptln'ise    .r,   C'll-.-  api ita»     L- rg..    pi. can 

ar .• ki.-rrii.lr;  which   ar-    bre-keii  int. •   ear»    thai  tea)   r»ì- o« r.   ini   not  pasrsin, 

thron;..h   -•  ••-'!«. ih  1*''     .    "•   ai ,v> ;   a   ' 11   ("i..e.a  'T..    eie.eaa   that   • r<.   aa   11, i 

th- n   the  lnr-a    ¡::i.'er;  ln.it   net   ;  -;;r,inr.   theauph    i   6- i   ah  kO a ,P  si-..v- . 

Kir-lly,   tia-r.   i-~   •'.   er ah   c - 11 .-.'   "baby   bite'  ahich   ar-    brake n  kt-rn« 1 ::• 

seall   r   tiran  taas-.-   ..'   r.crib P  but;   aat   '".aain-   thr-auph    i  IP    a-sh at  .    ..Î 

î'iuv,. .     Th- a-    ••'-.I,'--,   butte,   fe lita,   1 -r       aa,   a     11   piec.a   -imi  baby 

bitr   •»]"•    finr*-.: -1.1 ;/  whit   f   aceafch<.à    ¡r  >". •• ,< rt  k.rra is. 

li-»-   ' .-uri.,     prac., esìrif;,   th«.- "'jr>r     -rt  < f  the    k«.rn«-l   Í aa 

'•<b    - '7-:'"  "   r -,:i:t  •-••hi h. .     Th, r    ar.    -.bout ItT;'  scordi--d   '--n-1.  th.   qu-.ntit. 

of .It--..-..,-rt   ; r- i!. s     , 4   a-1   on  th .   quality   -=r  the   r-a<  nuts. 

I'"1/'} '»-'h-    -,   •'«-.    k,.-,f!iv..l---   aa.   peur-al  into  tins  niiilnr  in nize 

ar, i  .sh-..p.-  to   th-.--     r. .-   '   ik»r h, r--.a. n«.   oil   by  th«.   oil   cc»ae--riien.    The 

.-r-ty   tins   -Tt.   pi ...-    '   r.i,   th«.   1,-1 -.tfar-    of  an   a   it--tin.-   aachin..-   aül   th 

k< rn-. 1 s  -ire   ;~leaiy  ¡»iv.-;1   thrruph    < hoi ....   in tv-   plate  din.ctly ab-r vt 

the op, ninpi of th.    te-a,       i th t!a- ee-r»tion of th..   machín« »  th<- 

k.rrv in  .start   fallire-   int.-.   th«.-  tine    -a<l  bee ¡us.    of  the   apít -tion,   th.- 

tin   is   well    fill ell. 

lr,.fi'+ Th.   :  -nuf-icturinp proc. as  of c.ri-h- ...-  shall   lieuid  can  tx,- 

i-  n-i    I  o.jt   -   ;.-,u   :;y    -;'       «'•". nie   lly.     •'  ,--'i. i    rb-.ll    li-uih   ia  v ry 

- -!i(    roua  t-    li ;>. ' ;    »      P.,-     ¡M'-,    ;    .--•-..,   1   P."ir   aa   -s-^rkiap   a    t.,     r   :;) 



J- 
\ 

¡vjt   f ofr:       :¡-v       -vi:.'  o  li-ir.   '>   o-     '' *   iooioitv   fn>.    th 

f   Xic   ».l:«       ff  ,-f. - t,-     oh   1;   I i qui' .     . ..KT,   in  conoi •'., ration   • 1' 

th    hi   h. r   :   b-nr  o      :     .ot   i.      . niiy-rf uo  n  tur    of   t"   .   limi.:,   it 

,L,ht   nrt   0     lf,;.hbi      f v,   t-o.   -o   r   ti,'"-'     •"»--    mnu"lìy   ir.   o-2-     ".k. 

..îv1 t!or..h<r   ,   th.       -co    oio   '   '.   o, „,o o .o  K -n  cu oh- -*'••••• 

1 

V.)//'.' In  ti,.    o,..co   ni 'i       -r-.-c ooìoto  -yst-   .,   the  roo  .:.• t- ti"l   io 

..tioulou-ly  d,   o   ,!   Ifr.   '     r   l, -v  .-.,   •. .rth     nd oth. r   A brir),    oo< 

,,t¥   ,,ytr:    ,r..      .,  T   t.        .-ut   '>>'       ln.u--tic   -yrt'-i.     Tln-n   folio--     . 

¡•ir=t    Tohio,;   info    si/..-.   (:-     11,    - -Hu     -a'   1 -;r(-  »    >» i   th>    m.to  -.r, 

,v  „h,   ;#     ,lft   r   f .   ;     ,,..,   ,   ti-    .'•    -. ;   h>-f->r.    th,    :•-.  eot.o   ph •:-•-,   th.   nut. 

•-r«    •. oiot   ru h, 

lu.ft- Th.    unto    -r.    rouh,      î-     -o   ->v    •   nth    ;o   - of r-ct h o  ot 

».  t-;  ,-î.   h.h  i.rT:  7   M  r   •-   ,.+   -f t-;h .     i'h   v  "r -   th.. n    Yi   •'   i:i   •   c  utrifu   • . 

,jUbn- -,n -:.t !y,   f-,  .     -r     c   <l,.-h    nh     r-    :T--'O<'   i..»o   • ifoht   di f f ,.ront  siges, 

,,„c   ,...;..,,4     t..,   th.    1 • r :  ri   v- rtic   '      t        t   r    .f  th.    nut. 

]: ,(.7 Th.    nut -   t- • -i  u-i- • r-o       ob.liLiO    >r-'C. 00   --uh   .. ohi  010,    of 

onto  h-r   ito- o-.-n   .roup  of  o chirt,..o,     ,,.ft,. r  thir.,   tin-   ,k--sh.. 1 !, •'  r.ut • 

(>±. Uo     n '  k   ra:];-     ,-     o.-nv  ••'  h   to   th     h•1,     »tic   orou»,  of  .-»chin, o. 

7h       --pty   :.h. Il-:      o'   h, ri   lo   -,r.   ortrt..h;   mit.*,    r. '   lu.rt,   lo   th .t  >•  v..   not 

,, ,r,   fully   I. i-co, 0,     r-    .   .  « . .toie .lly  n-covor-d ;   broki-n  ko-no ir    -oh 

nut ,  .,f    .,,   irT    :ui   r   :orv>     -.r    •! -rtcù  ort   ont   ••.•-•  nom   o;--   th..   .ohuilo 

-.r,   eut,   th.    t----  c.tylt •'•>!•r of  tv kernel  s..,porot.    -uitorvitic-ny. 

10,AH Th.   ..-i»ty  oh, 1.1«,  c-.'.plvt.;ly  s.   Mr.t.-i! ont  fro;; th,.- 

k. rn...-lo,   -¡re corri    ]  ontoitt   th.    factory  by  •-. ¡m.01,1 tic   affitto, 

•«hile   th.    k-rn.ls   -;n   -V'i.-',   o»  • Oî  t.;   foci! i t rt...   p. olino;,     Two  sot.- 

of ;.;orhio. o  01-.   uo  (l   for   y., v-l.1.0.    i-io    is us>-'-   for  ¡x.-o-l inp th..- 

"wholv s";   onh t".   otîoo   I'o--r p^-cìinp,  th,    .-ylit.«-  ortd  piec.o..o cooifif, fro 

th.--   ,sh.« 11 in- o- oti-o-,       ,'     lr.--  th^-     br-ou o  k. rrolr;  th-t   coi..-,    fro- 

th.   "oho'h  •   t-, , 1 i ,.       -ohi..   . 
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]    .'   • At   t.v       • ; .   :      !"   th    •     iv      •    . :•   • i     .-Ì in   .  , 

.- -tr-.-;.; •   •   . -".iti.        r..   i .at.1. I   o   0-  n- ;o r   t«   <-\it   ih     K .rn   1-   t',, 't 

'i.v.    b- .....   ;    rf  rtV.   -,1s   fr'     t'.w;.     .-hi oh   or.   not   c-j-i^t.. !,/   ;- < 1   •!. 

i'h-    lattar     r-    convoyed   to  a  ;vmunl lin,-  Inneh  :vïo ¡n   th.,    'split;;" 

ml  pi. c   „•   -r     or .     .• '1   nut   in'      O- «on»     ..t   th...   on- <•,    ti: •  ,   th 

•vhol   :•    :r       r • h        '.cirav-   t.    tin      cc. : I.      .;t.   n.iordo:   (   /*'*«" ,     3<:i'n 

'-"'.:,    ..      .     . to.'    .t.l   i''.it   int.-   bo--, r.     When  too  kerno'ln  havo   panne1 

thro Ut ii   mechanic,il    " f>«*<"- i i •;,-     onction,     O  (,.cr  cent   of  the  kern. Is have 

hoe»;  oonpl et <• ) •••   ;.''••.-le i.     Yho   re: ,<•'.íni»,.  ho  per  cent  can  be   put   through 

a  oocorih   ";tohaoi io .1   Ha   oiiír,"  rye1»,   nro<   thpn   bo   fini.oheh   off  manually. 

1 

ìo.'òh th**  economi o   oapnc   ty   for  a  .i.eo' anical   plani  woul-1   ho  in 

tlio   oc-io.,  of   0 ..p-  tone  o;   raw  un'a  nor  an nu-'.     Baneo  on.   a  rorovorv  of 

• l>    r'-no'l    in     ' »o      :    "[.,    tbo   ;.ro-'.uotio \     no   urn» > noni '   !n,   ",nr-    too,- 

""".   k'T'nlr    uní   t.'-'.   tonn  nf   ;  ,    ,      í'in-  cost   oOanator;  of   nuch   a   plonf, 

topi-th'T    nth   th       con.rn   nr-duction   n -pooi re -ont   are   riviri   to   norn'f 

on   a  ruido   to   i     ' iontn*   I'M--   no   «••]• •   of  na   ;  itn.h.. 

'gg:,t|ll:; • hlL,, ;¿olJr;1"!*f t,„, Jih hhO hi:-jjIh. 1 I,1ii_jJÍ?hin¿^1 ll • _J !i]i«_iin;_¿iiiiEÍ££ÍÍ_- 

(n)     , ixod    ont; 

,10,0.0 (i)     bant'   -  .'   art-'.'.n   (inni uni .a*   cost   ol" 

drvolof   ,,•'-.t.) 

(ií)     ¡'nil   in-   -   o"p,ao   r-,.ft.        flat   rata-  of 

H;   JVM'   Hq.    ft. ¿»6^,00») 

(ni     Onotory 

(b)       .tor a i v 

ic)      'Officio 

- h?,'h"»«>   sq.    ft. 

- lh,hx»n  so»   ft. 

- 't'/XX,:   sq.   ft. 

(iii)     Machinery   and  .opjípncoif   {ino ludi ng c»cf'*     ,.1,603,750 

for  oil, i noorir.H,   dosi.;-)  and  installation) 

: r • •  ,,     n„-0;n   t ¡i^S.OOO 

:•   -t -a    , •      -    ,        ,,» .,   ¿40,000 

.     r •     •..< l'A ,000 

oh. ,000 i.*"»       .I'.-ctrl'-nl   inotnVlatit- 

>, v •< '--too.   l..onn-~ -   •»:,' 

)    .     r- v  í . 

".•ta",    fi 

- >0í 

,?n 



;0     Varihhlt:   "Tonti 

•>. , 

\ 

1 
(i)     ...v    .•   t   .•!,,!.;;~ 

^'"O     -a        a.;i   •••.   nut.'-   -   „>,00<    tn.in 

:"''   por   ton   (.'•5titTi.it.- ) 

Uí)   i    ;-ki;.,-   uaioruO        ') '   of   rnv  nut- 

( ii''     i '•->•. ->r,   w.-O ,    -ta.]   Tue!   - 

<•    >   ' o,', r   -   • .''     kv   :•:   ]'•   }ir;;.   X   00 <   (l.-,yr. 

'"• »   fin-  unit 

(b)     /iter  -   9  nilOion   •allons    *  Tl   r<>r 

1 ,<"iOO  „allonn. 

(ci   .MU. I    (   i,.;;».l)   _ A,5  paioli;.   per  ton 

of   r-n.   nuti;    '  ?CV   wr   r.allon. 

(i i i )     l.-'ibonr    oat. - 

<,al   Genera]      n.rvifer 

lb J    >.'tl<ri  . 'an.i, -r 

(c)   .jí.'CtíO'l    .Hl;vpvi.')Or 

(fi)    'achine  o_ .vr-'tcr 

(<"•)   labourer   Inkille«.' 

,'npkinell)(i,1cni-:i,-.f 

vehicle   ''river«) 

(f)  '."lerkî-,   nt 'tvv.raph„,;rPf   etc, 

(f,)  t>ffice  boyn and  enarri 

Add 10    employment,  cost 

Total 

(iv)     üe^rteiation  on   bui 1 'in    une 

-wchni.T"       IO        ;r  ,-«nnya. 

9.*O0f00e 

.-   .->• ,iiCiG 

:95l>»OuO 

.  7") ,3«; 

3, f«o 

1.1,?o(' 

,.   94,TOC 

Ho, a,-e/;..onth 

>i »nr'0 

ago/annuir 

1 ,18,000 

] 1 ,000 19,900 

9 ,     700 ' .'.^-»f.rxo 

T 90( ! .3Hf,oo 

e 90 

8 

'•.5Q/\i.ay 

•     300 .0^,900 

1.00 ,   T,Ô00 

¿?f, 9T9,500 

•07,.••7' 
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(V) a>.\.  r,(,\.\\ ;u,r4oii        fr  i tit   to   t, ..   ¡.ort 

i  '      .or   t<m   o ['   i i\i.,:<it:t Lcir> 

Irr-tÌM-it.-.) 

'.irki.ii   c i' ííal   r    uirvt   (   -vr  ni/n 

f >r       no;,tun   -it'.     ot>;r  variable   eont 

f. r    '   /io .1 li. i 

it --rur-t W' o*k t i     en>n t-11 10.' 

i cn;r:n\, ',   en .   i. rc ill   v m/,   r it'  ) 

'ot il       f   'not "nur;   e i;;.t 

1 »!,',•' 

>••"!,•'?' 

„   »C'».'0C 

,1,-)'.,'-?' 

. n t u r11 Jjl2L:..J,'.:JÌ.>d ' 

, rorr.   •*   V'*    ton /an-.ir    co,netto   ¡ 1 ¡rit,   the   liìo/y  out- 

turn   i.    7t>r>  t'oc  of  kor- .• '! ,   to-   -1  or  i't     r> rnv   rv    tn>i  lf "   ton, of 

t   "1,,   ¡i un' '   ein   ' .'> '   r"Ci v   rv. 

i.Ni'.ur i ;;•-*   th     v,orio>o.-.   cr  •'<•"   "'i   l   * -.'    »on   t .••  rorr^ r.potiai 

;.rir<--.   i.    ':.i.   'ìV     '•.     ohnnn   :n-\   -.,   t. M-   ¡f.tiO   :   ii <•;;   return  woulu   b<! 

obou*     ,',7'!1 ,'t'7( «, 

'hi t,   who 1> .• 

;r, .j.,.1-,, ,;   \j]\n ! .   o 

o?;oo-rt   wholor 

I'll tc    l i.:C(W 

'.corch'.'1  i i. <-• o 

Jt'..;-ït'î-t    f.ìi'C<-.'i 

..'ar.hifw  nut   oholl. 

liquid 

tt.  _y,f,   tour. 

ó   „v,   tens 

It'   -"'')    t. •:,•-. 

31 ~0vt ton; 

V '-, /t tonn 

i» ,_5o   tnnr- 

'     -', Vi/ton 

•..' 'Vto.i 

,   ' K/ton 

'/.lt.,"«/tor 

"    ft'lti/ton 

•/ol6/tor. 

-    1'.' 3  t.-.ti.-.   -     on, ./ton 

.4.»/ <,')<•••• 

1-.*>,1."; 

,     7'.J,'!*r 

6r;>,'V*3 

, 7*4,7 o>0 

„?,771,67 ; 

àunii'tl  jtro.or   _<r<^fit   before   tnx 

therefore,   porco-utn,"c   >•, tum  on  invoo; tnwnt 
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It   ..-oui '   lv   .,.-,-.   fro:,   t •      i'.iov     "tr..«1. vr,ir,  that   tlu   ¡...-re* nt"i,s    rvtun. 

or   ir.vc, t •• i.t   i.-  v i-.v  hi'ii.     :hi:-   i;-    ..IH    t<">  the   very   foo^   ,ric<":   f>¡r 

eich"'.'*   nut.     'TO     <;t  •   i ,   th..-   ini-nì 't. iorrt]   •;   n,-t   today.     If  MIìC'I    orni 

;rir        ;í¡-     -v i r11,. i »i.   ',   tV;     ni.'0.'.> '.  c-ir'v. w  nul    .roji-rt   uoiiJh:   b. 

hi i -'il v     vof'i * ibi      :r.       uou]-'  b*   >jn Vr-t ik-'T.  i-.   t'      ¥• rv   ìK":I"   futur«-. 
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SOIA BJäHS 
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1 
Uses 

11.1 Soya bean yields a "soft1' oil which is used principally 

as an edible oil, especially in the manufacture of margarine and com- 

pound cooking fat.  It is also used in the industrial field, among 

which important ones are paints, enamels, insecticides, soaps, disin- 

fectants, etc. lo Asian countries, the use of soya beane is mainly in 

sauce-making. 

11.2 In the United states, 88»,J - ?€íó of the total production of 

soya bean oil is used in edible products and the remaining 10$ - 2Q>¿ 

for industrial purposes. 

11.5    Soya beans, when crushed, yields a high-protein meal which is 

valued as an animal feeding stuff. The weal is also used as a fertilizer 

and in the manufacture of plastics and adhäsives. From the nature beans, 

macaroni-typ« ice-cream powder and other foods are manufacturad. Soya 

bean can also be eaten directly. Lecithine used in the manufacture of 

chocolates can also be extracted from soya beans. 

IL4»     The yield of oil from soya beans by modern processing 

methods is around 19$ ¿0>J. 

..'orld Production 

11.5    United Jtatee and China are the two main producers of soya 

beans, together accounting for over 9Q'J of the total world production» 

The US production of soya beans increased from 19.08 Million metric 

tons in 19É*1* to JO.02 million metric tons in 1968 while China's 

production remained around 11 million metric tons during the periodi 

Ti.e total world production has increased from 3¿o3 million tons in 
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196%   to 4 5.01   million metric   toM  in .     The  world  production 

uoya beans   by  the variour.  countries are shown  in Table 11.1. 

•Labi e   11.1 

¡orici Production of uoya Bean 

of 

Jn   1000 Metric Tons 

Continent       i 
and 

Country 

Y)kb-  \ 
!         !" 
1   19<39   \ 
i                  i 
 _i_ 

1 

1080   ; 

,_,„     , , •4~ 

V-0:> _Z!LL_J 
Europe * I 

ì 
!                1 ! I 

Total 26 I 20           I1* Ì9 , >  -j 
11.S.S.il. 166 1C1 Co«? 90,    ä •Ab 3io5   j 

N & C 
America 

U.S.A. 7.JV <^2& 19076 2,3014 ¿VA) ¿65(A 50005 

Total 759? 9991 19;>C6 05291 2999'+ 96887 30381 

C.  «erica 

Brazil 78 101 309 90 > eoo 716 6:9* 

Total 39 106 -m 6oi'. 685 8 59 791 

Ksia 
f — 

China 
(Taiwan) 13 CI 38 60 Cr) Ib 79 

Indonesia c?o 3c9 599 596 333 km 5Cy       ' 

Japan 373 M/i O1«) 030 199 190 1bC        ; 

Total 1017 icoy 1103 IOC •> 1078 1C99 1 170        I 
_ -i. 

China 
• "" "—-—~ 

; 

( na in) 7-?bV y9?7    11l80 IO970 10970 11100 10670   l 

it frica 

Total 17 0> 54 35 29 99 '•".• 

World Total 19999 00605 39 533 56VO 38971» 

, 1 „ 

küiS'j 3961 > 

! 

1 

11.6 The increase   in uoya boans production in the Unit"d States 

111 recent  years iß due   to  the restrict ione on the cultivation of 

wheat,  maize and cotton and also as «a result  of the government p-ice 

support  scheme for soya beans.    This crop ir, now the  fourth most 

important   field crop  in   the United states.     In the other  producing 
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countries suc!1 ut>  Brazil,   also production lu'.s  increased.     In fact, 

tiit.To baa been an   iiicfvuuo  both   in acreage and. production of soya, 

beans all  ove • the  './orla. 

.orici Tracia 

11.? He.'.iK i'he i.' t.ior pro.iuc i-v;,   Ihr United .'Sta tee  and China 

dominate  tiie   intcì ""rtlional   tr-tjo  riso  in soya beans.     Their combined 

annusi exports acriiirb.  fri   i,.ore   ti in C'J,' o±   the voHuiro of soya beans 

entering the wo -Id   i,;",ej.     fni only other significant  exporters are 

Canada,  Brazil   rrü  IIi-;->.\i.a  (rlmra  .see Table   11.¿). 

11-8 Japiu.    ,»"•-L Or/nnay r» id   'die bcr/iet Uni ou are   the  foremost 

markets for cajri  IKIWìK,     nbouc  Cö|b of  th.- r rrld  trade-   in  this  crop 

IF  directe l   toaran   tlrrre   thro*-   iMvntri rr?.    Th¿ Japanese   import of 

poye, b .-..;•  v, ?   , ro ;   i.',b .ri] l Lou  trur.  in   ly-':-  t., fl.GO million  tons 

in   1':l69.     H1,1 í of   Uli-   Jnpo'>'L  er .•>:•   f-r:n   t'-e Uuit-r.d .statou  though some 

importi.; v i -  U'.T.  ixr' ••   •'j-.r- f;i-i.:»i-i  ard brani      f   f>;reater proportion 

of  the import <.;•;  crr/a, bo.-r   ;  -i •  ,- -víbrri   for o i J   production in Japan» 

which some  >\\ n l;. Li..r> .irv  •• Isr   rtilircr  directly  in the manufacture 

of  feediuj; rur'f,     : .:.     c.   i;r- iHj;  pur iris e a,   tir;  cri  e .Mitent   is an 

important  fari T- r».b  il   í-=, i.;porU;d  thai. Jap,met.,3 crushers prefer 

American scya berun   to   thoir.»  fro;, Eaot jvfric \ ncrausu   thr beans are 

larger aid have an oil conttr.it of  ,-íOfí compared with ->n estimated  l8je 

oil content  i>or:   bail Afrir-r  GO\:I bran;, 

11.9 ».'est C'cviiany  ir.ipurt.s tlu bulk of its soya beans  from the 

United Stater, i.ith  Chin  ;•.•-  fho n.OFt   .h.ipo-tant r.coondary source. 

Imported soya boon« a»-«  enrdicd   fo- edible purycses and practically 

all  the oil produced   u.¡ untd dcnontrlsillr   for tlw production of 

margarine.    Dorrnrk rb  Wither.'••. nds are both important markets  for 

soya  bt-.tsr  ,-.!"i   ;.h      -• ;...r..-. I    /.-  bo---.   - i - :..->:•:   .r   ,. ..r,:,nt  years.     United 

-t.n.,i   i     ••..   r - ir     •    ,/>:•••'     ,    :•'.   ''i    :• .  • :      i",-.:   ».   ir.  -.«  y«   T.", 

;iiirr.r;:  rr •••.,:. '    -   • t • J . i- .     f •  ;    !b   < r; • , 

1 
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TABLE 11. 2 .1 
EXPORTS - m à BtâiS 

Q U A N Uli VALUE 

t 1*4 1 JOS 1300       UüÍ       1*0 1*9 Î36I VM       130G      1967 1 J.. , 1 J5J     ' 
•t 

10 «E1IC TOUS 1 000 U.S. OOLLMS 

> ÍÚH'M 

;•.'.!) lux j 4 4           2            b M ... 4            S            2 0 4o0   ' 

France 44ü . 1            1 1 4 J 1         -               3 3 3   > 

'¡«jrsiafiy Tr 7u 1L? 3 3           A        21 27 ...1 230          52          20 243 42 

u.thurlar.'is 04 2 4           2            5 202 1,0 4            0             4 i¿<   '' 

R rwla ~ _ 5¡*      371»       JO» 4il» - ...S*       *Jo* 1000* 4 2* , 

•ug «iidvi >. - . 3 •')* 2 0 _ . 40' YA 

T i «I ì i 111 J       î -s     1 «) -o 1111 052 230         12-         42J 1 J4 Uli   : 
! 

• IH e H AH 
i 

! 

Can !a 02 10 20 J10      4       4241) 20'31 5340 .123?     10121        71S0J 4424 U77   j 

-JSA 070130 -1 JOüO 0. 7Í1    71  -1 •    ;01203 ,*u   11 5i.O M OSOOOt    751-J.iS    77155* 10043 •222 î   ! 

• 575*10 127 r« •77,7!'     V141        0544: :*   .42 07223 I6»3(J3   770020    ?? ,Jl 3 1*4:07 24204   1 

,ÍVÍH ÄOICA 
!                   1 

,.i (t-rtini 1 _ 4:)          -                         1 2 37 1 ! 
...    | 

.,   ••>' . 7'J2J 12124      3ü*j*        !.j 31015 - 71*3     1302:     ¿0243 0201 2-24 

~'-\l   . |U)| •;i 131 4<0        HU         300 « 13 '*         »2         104 240 44 

;  til 32 T v 1200        05 4       :,   :? 311i2j 1b 1*27     13.397     2 J347 1,532 2J2.J3 

OS lu 

11 40? 01 ',7         -             0.10 11.2 Ob*            '7 73b ... 

i,     vf| *j:*1* 1)7 .•:•)* SS 10*   »J.i*   57130* 4 -770* 01 ¿C* 71,00*   71C*    72300* 732vO* 5110 * 

, 1 ng 22' 57' V.         402          313 22.1 307 771          31           4 15 440 342 

• • •«•.ii _ 00* 12P¡*      '..o          .32 70. _ 11*         ?.;0*          103 247 13 

i  "• - **7                7'J                 :;1 _ 71 ù        ..24         10o jo - 

*  f      ....: _ - 2b . - ! - - 

4 ,- _ 1 1                  1 - - 

^.;.--'A 
A - _ _ 1 - 1 1 i 

i '"•$! • 1 1 1 - 1 1              -                        1 - - 

•)irj,i ir : 7*7 11 70'          '00          '31 ?07 Ou? V'iû          JC       1021 j?.. 14 

Ku Und 432 101 0C1         020         342 427 453 217        703         727 441 3? 

"urkty 2 J4 r¿ - - 34 J j? - - 

1   t.1 'i1 J J7 ,-.02 0¡ S  -'.i     53107     00107 so:o! 03050 7WS2     75031      74.3... 70131 S ».31   Í 
i 

« ! . i à i 

"   ; , 3 3 » _ 3         -                4 - ! 
•-j.fi. ?7 iy¿ 1245        5'5       1412 000 752 170«,       134           2)17 1337 >À 

1       ,   ,* 11 3 12 _ t 

i      "<,!f--- - - 13 _ 1 } - 12   j 
|        ' " l :r Ï - 1 _ i:  I 
j       '  r j.V» 13* .;o 7          15 141 33                         12 i 

i        •' 4o 2; 27         1J*         1.¡4 104 11 r       H      ¿n 24 j*  I 

!      '  " 
303 1 ..44 127)          1.        1023 / h J?0 i ,¿2     13 i       y 1431 . ¡u 

; '..LH'.IA 
! 
j       A.strvi . _ 1 i . ... 1 . 

|         '"   '  '   '  r 
- - 11           1 j ... - ... • 

¡ 
- - 11           U ... - . 1 

:   :' <   I   f ,' « •      4 .<7"*1 7<,'.',u     1*31*      /-.V.7 . r *   '    0.1 
J . 

»i, ?i, i         4?         .,' ; .    ,,' 
..... J 
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11.10 Swedish import of soya beans increased  from 'jQ tons  in 

196%  to 3»190  tons in 1965 and than declined to 20 toas  in I966. 

The  import in  I969 was 1,¿50 tons.    This later riee in the import 

was due to doubling the extraction capacity of the only processing 

plant   xn Swede». 

11.11 The British import of soya bean increased from 29^,390 

tons  in 196^  to  rj?.hyyjò tons  in 1969.    The main sources of the British 

import are United States,  Canada and China with a sizeable quantity 

c-ming from Nigeria. 

11.12 The growth of imports of soya beans reflects the increased 

usace of soya bean oil as an edible oil and also  the good price which 

soya bean cake and uea.L fetch as an animal  feeding stuff.    The  import 

of soya bean cake ana meal account  for roughly 20# of the 3 million 

tons of oilseed cake and Beai annually imported  into the British 

market. 

11.15 «jnericiui soya beans,   the most widely traded crop,   fall 

into  four main grades and are classified within these grades 

according to  moisture content and  the percentage of supplying beans, 

damaged beans and foreign material.    The maximum pareentage 

permissible under these headings for each grain is shwon in Table 

11.3 but discounts and primi« nay be allotted where these percentages 

are exceeded or lowered. 

11.11* The He. 2 grade makes up the bulk of the trade  in 

American soya beans.    There  is no stipulation as  to the oil content 

as  this is generally considered  to be reblar and  reliable  in case 

of A««rican supply.    China,   however,   Irados solely  on oil  content 

1 

1 
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Í TABLE 11. J 1 
J mmv ) - 30Y„ BEAiw 

QUANTITY " ~> V A L U Í 

1 '» IOCS 1906     1X7 1JG1 1559 10C4 1305 1966 1357 100 , 13Ó.1 

10 «HC TMS 1 300 O.S. DOLLáfiS 

U.> OPE 

Austri i 25 1 1t           H 11 1 -, 2: 27 22 21 

Oc lg Lux 140)3 1* ,.' 'Tod        ). •• ,4 r.', . 0 / Ms 1552C; 2052u 221 15 26300 2 , ' 1 

oui garla _ - <7' 1 ', .. _ _ 100* 1053* Ì    " 

Ci ich' si 'vnkla 25OJ 0 1? l •*       , ' •.' j * •', 0355* 2i22* 3111 2001 234j 

Oc-nnirk 3721,3 •»  ti; •     '    •. ,,il 1    1 ,1  1- 3.1). 452- 5 347 y 52450 4H44 *.r • 
Finivi! 5751 -,' '  , •   .1 '•3  1 '•• 1 1.0., 7745 71 % %405 • 

Fr inc. 1J¿37 I    ., Ml','!        1 ;   ;', , • / • It . 1202? 143 .1 10 0? % 1 1 

'¡»many E 1.1 • 1  * + '* - '57 * 1 ; (2* 5J* - 52 J* _ 

'«.rmny fr 1404'1 \¿ 1 1       M    ! ' i,i, 1'7   í 15   /1 1474 ? 1:J741O 1 3102 153.32 14      , 

Or .• .c 4 3 51           4 _ _ r 54 7 - 

Hungary 157? »23 2J41)      31,41 3„ 301 1047 3.00 2.20 4J72 j,i? 5 

1 r o 1 in : _ 111 . - 111 _ 11 . 1 - 112 

Italy 324 J1 44 !4'j jj/,7    5J427 .2322 (¡00' j 35033 51.01 50507 70171 ••7 3 30 3 

,\otii..-rlwJ« 45 : "j 300)7 42 32    442J5 G2 So ; J1715 4.734 44533 403 «. 50:141 •>i, 
J371 ., 

'¿drv-iy 11, 7 131.11 14537    165 14711 1773-- 1325' 14 1o 17 47 1  345 10 „, 1    (O'O 

P. 1m.J 1t,t 004 2,71      4u34 33.2 11233 1115 Ó145 2 .,40 51 r, 353, 10'2'. 

<•' irtug.sl _ - 2 _ 1  1.4 _ _ - 2 1 1   » 

it iiaml .5 1* . JJ*      - _ _ 1* . 112* - _ .. 

• 
5,32 3 30 D3.37      111 02124 122'5J )4 34 W5, 73210 A3 3 103200 11141 . 

SBf,J«r 5 51 J 20         3 5: 125 I ; 5J2 35 50 ¡1 2 ; . 

Sui tí uri in ri 14 _ 2 21 J2J m . _ 02 3 370 

UM 2.0/3 ,   ì •'. 2 01 •    252 0 24.,,o . 32435 330:? 3 J 30 350/ , 3221 Ì WJ, 

T  111 34 3o2 3'1'tl 44L4J3   <• 74JC 4 ,'«'.4 542230 37702 4253 0 525, 1 5,314; 1   . 0o55\' 

>'&i _ »4 . _ _ - 1,011 . _ - - 

';TH   ,H< AH 

Car« di 4J7«,4 -,-. ••'111     4)44 2,    2 '•045 4 J 37 4/, 11 4 .   ,¿ #454 2   44 i   14: 

Cutn 2')00 1         ¡*         2,0jO* 2 74 230''* 2300* 2200* 

taric- 134 ,' 7 • 3        534 1214 155, 311 472 i J44 U   . 25 0 

Othurs 2 G 11 57 25 o 31 1„ 24 7 35 14 

T rtal 52514 4551)3 4Í12.    4>A34 3312* 440+5 52253 4577./ 51,04 4777J 33072 42    0 

S "OfH AKEKICA 

Vnnulut lr: 2477 22 j. 3 •.;     2211 47,; 35.. J 2 Ou 22/ 4142 2542 ¥}^ 3   '2 

Others 3 1 21!             1 11. _ 1 3 133 2 2'. . 

T.itil 24.. 2575 421        2/12 4775 3075 2,7t 20 1 44 Oo 2544 4,   1 3 14 

jruru'l * 7 ? 11 1., 13 15 

^j      Tal« ¡r 1 1 3 1 14. 1 <•.      15114 3 402 47121 20452 10217 1371.1 432 14 44315 524 * 

124 J 12? 2 '3        2221 1 72 111 1373 375 2133 204 . 21  . 21 .)0 

T^ 4. - - _ - 70 - - . _ _ 

•sr     ' .'3740 2372.? 25027    2535J 25245 2C7Û.1 253 4 ¿71 Of 3û;SG 30433 27701 2245) 
1  ,    r 100715 1 ¡474? 212*7   215*1,2 242077 25'JüoO 1 14524 225774 272,107 272,130 274142 2 1234 

K- r      ,-; , 17 111 15      2571. 3 y» 17o„ 1055 4J 12 3231 *,. 0* 3 

:   if    r - - 553 1150 ... - - - 500 1471 ,-, 

¡ 0   '.' 14 ... 22         11 31 3 20 30 44 47 57 

5   '   :« It- 105 122 152       13'. 120 10. 131 174 205 1 '3 205 21, 

»   '*••     /sl 1 1VA 1GJ1 1,33      17L..J 1   :3 1742 2151 223 2170 227 J 02 1 21 JJ 

"•¡'i.     !• 227 1332 2205         73 20 72 241 231'., /207 137 337 1«,2 

<ii .-. ,   i%\ Hld 1173 1o72 3?7      1321 1430 132.' 213 J 2251 1237 1 124 1 :73 172... 

31*  n.   r 155! 1JJJ 1222      1431. 12(25 1043 1L95 2413 1053 1;J30 1572 2121 

r  ti "• .;» - 137 23 _ i: - 111' 43 - - 
T fi 

„i %- ,;, 
203537 232571 2T7C21   217551: 317014 3303 ¡0 23022 212344 332331 35X41. 311234 3 ,10 1 

r -" . 1%! 55; 

*>  ' » ' 1. 12 12          1»4 :4 104 ? 11 12 IH 73 . ••   ' 

Mr Ci in: m o .o*-   - - » 12-37 1124 750* - - 1 

S Africa 2 23 25 - _ 3 2? 33 - - m          ' 

'CE AM A 

A astral - 

ll •' OL 5 717          '14 5 252 1307 1112 7 35 1, Ik ...     I 

U- '   ,H 12.          3. .0 4   ; 253 75«: 157 ij % 
i                                        ' 

1.      '•                                            ! 

Fr  ';  1 >'f ..si - 1 1 1 1 2 / 2 i, 

. -V  I . 'll.ir • .. - 1 2 r. 1 _ 3 5 _ 

"   ti' 12            4, ;7 0   ' m 1!2 
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basis which is usually  l8$í with a maximum of Zf>  foreign material. 

11.15 The annual average price of soya beans  in  the United 

Kiagdom has dropped  from   .'35 9«-   in i960 per tor« to £  ¿P...     AQ.  s. 

per  ton  in 1970-     Supplier; of soya beans lie.ve become more plentiful 

in recent years primarily uc a result of  increased production and 

greater productivity  in the Unitoci Sin/cas and  therefore  the price 

has eased  acoordinpü ¿, 

11.16 Though  the nain  importers of soya beans appear also to be 

importers of soya bean oil,   the  quantità, DS  they  take are extremely 

small compare:! with  their  iraporcs of bears»    Thin rorves  to under- 

line  the  emphasir. v/iiich isost markets piace on oilseeds  in 

preference   to nil. 

11.17 The  Darrent  nía le  market   for  uoya  hern oil   is Upain 

where  in recent yeara :t has  to  be acceptable as an alternative  to 

the highly priced  o'ivo oil  tor edible pi •••pose??,     jt  is now being 

sold  to Spanish coiiaate..\s without   first  being blandea with olive 

oil and  this iu-v> development has resulted  in  increased purchase of 

soya bean oil  fren  wie Halted h ta tea,   the Prine:pal srppiier. 

11 «18 Apart  fror.. Spain-   the other largo markets for soya baan 

oil  are Canada,  hounmcan henubiie,   Ecuador,   Italy,   etc. 

11.19 United htates not only dominate  in the export of soya 

beam; to the world and oil  to Spain hut also to other countries, 

though the  volume 01  soya btaai. nil  entérine 'fc-le  international 

market  is very much limited.     Ta  the European Commini ty,   the other 

expor.^tg countries of soya  bean oil arc \!m.t Germany,  Netherlands, 

Denmark,   iha^.er,    --•!,,jr,v  air  Lrmember-ri.--     Donmark   ía  tita lar.ieet 
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of all European exporters of soya bean oil  though all  -he beans 

crushed  in this country are  imported.    The export from Finland has 

considerably reduced in recent years. 

harket Trends 

11.20 An  important factor  in considering the market for edible 

oilseeds and  their oil  is the  influence which substitution has upon 

the market.     Jith the advancement in processing techniques, 

substitution of one oil for another has become easier to effect. 

Irice has therefore become the ultimate factor which governs the 

usage.     For example,  margarine contains a blend of oils and fats and 

depending on  the quality of margarine required to be produced, 

manufacturers will use  the cheapest raw materials available.    The 

principal vegetable oils used are groundnut oil,  cottonseed oil,  palm 

oil,   palm kernel oil,   coconut oil and soya bean oil.    ¡joya bean oil 

will continue to occupy its place as long as the price remains 

competitive as at present, 

Prospects 

11.21 It would be difficult for any country to enter the inter- 

national market with its production of soya beans and soya bean oil 

in the face of competition iron ul>. and China. Particularly in the 

case of oil, there is unlikely to be any scope largely in view of 

the western countries' highly capitalized oil processing industries 

which would continue to show  interest only  in buying b#ans. 

11.22 The scope of soya bean production has been discussed 

at length in the report of the Regional Planning utudy (¡roup 

for the First Division and any  further discussion on this would 

only be   duplication.     It is,  however,  recommended that Sarawak 

should work out a plan for tue  production of soya beans to meet 

the   increa£;inr requirement   of   its own  food   industry,   and also   for 
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the food  industries in the neighbouring countries,  such as the 

Philippines, Singapore and  Indonesia.    It can cater also to  the 

Sabah market which is at present a substantial  importer of soy» beans. 

Sarawak Situation 

11.2.Í Soya bean is grown in Sarawak at present by smallholders, 

generally as an off-season crop  in wet paddy areas.    In a few 

places,  it is also grown aa a sole crop in alluvial-type soil,    f.ost 

of the total estimated annual  production of 200 tons of soya bean is 

from the Nonok area of  the First Division.    The Chinese farmers of 

this area growing soya beans have migrated to Serian after the  I967 

security operations and have  taken to pepper cultivation.    Som« 

quantities of soya beans are also grown in areas like Mainila«  in 

the beconci Division,  i-aloh  in  the Third Division and Matapak in the 

t ifth division»    liased on an estimated per acre average yield of 1j» 

i'iculs  (1 picul =  153 lbs.),   the  total estimateci area under soya beans 

in the otate  in estimated  to  be 260 acres. 

11.^ Trials carried out   in   the experimental stations established 

that soya bean  is a crop suitable  for oarawak conditions and  it 

should be possible to make lanci available for the crop in the Sundar 

area of the fifth division and also in the Lambir-oubis area of 

the Fourth Division, 

11.25 îhe volume aiici value of aoya beau and its products 

(alnost entirely sauce) imported into Sarawak during the period 

1966-1970 are shown in Tables 11.^ and 11.5» While most of the 

soy« beans are  importe-Ì  from ha inland China,  indonesia «id Thailand, 

th« sauce supplies largely caute  fro» I-iainland China and üAtigapore. 
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11.26 The  percentage   increase  (average)   in the volume and  value 

of soya  Deans  imported  i-.ito  the ..dato v.r.»re  3?é and %% respectively. 

'..'ith  the ruja   in the  por capita, encomi;.   pop-uLvtion ('particularly 

amongst   the Chinese)   and also  exuarníoii  ir.   tlie a.uee rmkinR  industry 

(¿suggested   ir   the C-rroU.-  on .•, .is'/ng   Industries),   the domestic 

demand  of  soya  Leans   ir;  eye JC .ral  to  r;.so  at   tuo   ."ale of fi'  per 

annum»     (Based on ai-fumc/i4";; offered  in   the  c„so of the eupcar  industry) 

11.¿7 assuming  tlie  -. ocovery of yo#,   the  quantity of beans used 

overseas  for  pretine mp;  Oe voina.:; of sauce   imported into Sarawak 

111 1970 was around   a-h-OO  top,.;.     If   the  total  requirement o'r" soya bean 

sauce of  the Otate v/c-e   te  he  prochved legally,   the quantity of bean 

required  in  1970 wan,   then., fere,  5,100   tons,     «nth an yield of  la- 

pidila  per acr-.   the   tota',  crea rt.\.;ui»-çd   to   tu  brought  under  soya 

bean was  ,5,900  ncr-;.      i!ii •  a :re.-.(a.  lar;   to   te   inc.« cased annually by 

(¿j to  maintain   (.he  leve-   o<" prono« .-to'    for  rr.eeeir;-;  *• a: domastic 

demand  of soy-  bene r!:oo>.   ja    '-HA 

11 •¿ß -Jl -   o'-'i -     nf'   i'ir    "t  h  ..;--,,-.;.  i.-jaii;.;   at   f; cfory  Rate was 

,-ik» per  toi    (ao ?,-,,- : on«.   ••   h to   rr?.;j of   ,,',-2d) .    Tto locally  produced 

soya  beans wer.-   acid  oL   .'. :,0  p-r  ton.      It  ha;  tean e'it.i runted  by   the 

nutch Team  on  .àì.-ionaì   Otr-fv  of  the First  nínoieren that  ever  with 

a per   ton  price  of   „-i'lO,   rc.e,oo  booro  f_;rov:ir.<;   in S.tr,.0K h could  be 

remunerative an  the  co-o... os  oroe'-ieoi   to   ue   noised an f>n eff season 

one.    AB product i«, un of   thin crop will  moult   in  ira-o-t substitution 

to a considera'}] :  extent     tie- ngriciutore ijei.arfeent should 

encourage growing of  th:¡ :  crop,   if noeeonary,   by |o»c o,f ne meniti ve- 

to  the   farmers an   i*"<   the  ca.-  :   ai' foeanui.  ant!   ei>bi er. 
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ROBBER 

adi ber  Cultivation in   Hry/ik 

1d.1 Ir;  epitu  .-i  dui.J'líng  pricen     in  th..   Internati«..nal market, 

except   for  -i  ."uurt aneli   'djrin,,   ledd -and   Idle),   rubber ."till  renninn   an 

ir.portnnt  cash  crop  for *•  lerpe  -action of deraaek  ferrare;     particularly 

thor.r   btvlotif-inp to  the  notivi;   comiaurd tino.     The  eatinated  tot..l   crop  of 

rubber  in  onrawnk  includine, b  th hiida yielding end local  unaelected  clone;.. , 

ot.n,unteci   t;    '»Ol ,>'»<) aerea  in   1970,     flu   high yielding clone  accounted   for 

185,^C-9 .icrto    nal  thi' balance v/ere  iunior ordinary unaelected clones 

(planted before   '¿urlìi »or  II).     lo  placía-,   tae.a. old heidín§er   have  ri'Vt.Ttu! 

intt   juro lo, 

1t?»<' Unlike   '«'cot halayaia,   rubber  i'-   pr-alcriinantly  a  ijmnllhrldcr 

crop  in  -j :ra,oak.     The  Government  deve-iopuental   effort.1--  are  alac»  directed 

toaarda   improvement  and expaeaion   in   thin   sector.    Thin has  resulted   in 

iticre-- ae   in   the  -mallholder.o acreage  by any ,-.f ri0VJ planting and replant i tip, 

1,?»3 Tliere  oro throe tyai <   of subsidy .scheme;-  for ana, 1 Iholdoro   una,: »• 

imrl.rie'iitation by  the ,.d>nte Governi tent.     ïheoe art   "iicheticr id» - Uev 

PL sitine, and  roplemtinp of hipj,  yi.-I Mr,   rubber on snallholdings,     .Schere  E;' 

-    planting-  of high yioldin;   robber on Land delti anient .Schonen  for  th... 

landleaa   fanner?-.     Tin-  nero aa,   af  newly planted  and replantad   under  dcher.«    .•. 

ever  the   period   19% -  1970 ->aa   170,930  -.crea;     -aid  under .'Jeherne  B,   it   w a 

10,6V.' aerea..;,   ; ínee  inception of  the programe  in  19f.^+ until  the end  ,. f  1<7t. 

1'-»1* It would bo ree,  frou  the   table   12.1   that  there  han  booti  o 

continuait;   rire  in  the  acr-ape   • f  newly planted .and  replanted  with  hipii 

yi>. laine  matera••.!  evtsr t.n.   yv.-.\rr. 

1d.d do ', r t).   ... f 

Government  ni.   | r  i •.. •  .  1 

Il   n   (1971  -  1975),   the Stete 

'   « .!   .id 

di. r.f   r   e M.    I, , i- old.c t. : t. 
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Approved Planted Approved 
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Approvac 1    Planted Ajjpr ovad Planted Approved Plants Approved | Planto 

. LUI 
3,124.OC VU. 50 §,326.01 332.00 302.00 56-0,03 470.00 390.00 361.00 606.00 546 

ri.il 564.00 431.50 11,355,75 >. i 37.50 99.00 91.00 720.00 *'-6.00 524.00 410.00 530.00 556.. 
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. "- .u 276.00 121.75 4,323.53 2,1)2.30 20.03 20.00 223,3" 200.00 63.50 63.50 578.00 555. 

1-,1 Acreages 6.1QD.5C 4.736.25 33,323,75 i'>, 3,. k. j  7iX._00 568.00 2¿55,00 1J54.00 1 1.386,50 1.224,50 3.044.00 2.909..; 

: E C , N 0 

,—       ( 

.'" >•• ig Luptr 173.75 125,00 9,000.75 7.000.25 94.00 66.23 000.00 340.00 202.25 179-73 !    6*.00 696. 
-r!bis 1,614.25 1,332.25 4,653.x 3. J3 i »J-,1 403.00 437.00 290.00 327.00 353.50 222*!ù-i-MkaQ 359. 
/•ik Antu 35.50 34. Où 6,503,50 5,0/0.50 2.00 2.00 6 00 ..00 530,00 50.75 +7.75 210,00 21.,' 

. -'n 183.75 130.75 7,363.50 3,301.00 

20.370.25 

75.50 

60 i-03 

73.50 

 57-0 J5_ 

500.00        030.00 

. JJ4ÇJ00     2 "36,00 

! 

107.00 169.50 600.00 502.. 

T      " f   cigos 1,991.25 J..i3Mi, JM«V?L O 39.50 1.071.00 

. -, 

1.347.,. 
- H REJAKG 

1 

: 129.00 69.00 4,107.30 2.053.0.0 ,08.00 160.00 400.00 3C9.-00 000,00 274.00 4». 00 391. 
l-,r    WJ| 227.» 201.00 10,337.25 >   5,.T- 335.00 Z\. 00 3J0.00 233.00 200.00 233,00 229.00 147.. 
"      Jt 5Í.3Q 23.00 0.494.50 5.115,50 40.. 00 «.00 1.117.00 1.10J.0O 200.30 200.00 900.00 032., 
" ' -h *• - 2,3U iù 2r.ii,00 43.1-0 43. J 300,330 2-0,00 200,00 172.00 m. 30 400. .'-t 855.00 6''3.03 •• 9\00 43.03 -• 

i 

T^-l Acreage* 407,03 333,00 25,607,75 1 -x^jJti.  £"3....o_  6H,ÇJ_ uJL.237.qpj . 2.1'UJO 1.336,00 
1 —1 ' 

£14,00      1J1.3Û 1.022tí 

"  '   ; •• L.REJANG 
•,;j 672.75 589.75 8,023.75 J. .¡0.30 175,75 10/., 75 43 v, 00 400.00 «3,00 4C3.00 551.30 54S 3 

• -.tir g 1,357.50 685.75 2,703.03 2,1 Oo. ¿5 130.00 100.00 25",,3 250.00 200.00 131.00 230.30 265.3 
.' 'i i'j 27.75 25.75 1,109.00 1.070.0. •• 250. xij 2,3.00 

076,00 

0..00 •«-7.00 2tt,30 1*4.,- 

• •' '.1 Acreafts i,753.00 1.411.25 12.3J5.75 Jl^Ël-ôl 27?,75 2u4»T0 930.00 719,00 706.00 1.33U0 

1—;—, 
1.03)3. J 

; , o a T H ,.—.......      ' 

¡ri 39.03 35.00 7,115,25 -,«2.50 .. - 506,00 433.00 143,30 313.. 
>:"*LÏ 452.25 410.15 14,763.00 11,»7).00 30,75 23.50 000. 00 762.00 Ci.25 61.75 1,XO,*0 964.7, 

3C.50 23.00 16,304.53 11007.X 

20.027,53 

30 50 26.00 910. Ou 6CI.00 30.00 04.30 «.33       555., 

t 1 ,'creafei 527.75 474.75 33.002.75 53,25 N 56.M _ 

50.00 

2.306,00 1,336.00 157.25 145.75 l.fHf-X 1.332.0i 

!. ! F_TJi 
569.75 335.75 9,551.00 0.143,75 50.00 500.70 521.25 103.50 ál. 25 H:...    j IM. ir. 
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.,. 
678.X 435,00 - r. 230.00 200.00 _ k 275.00 275.00 • 

• r-   r,^~n 1,140.00 1.1*0.00 . m 100.30 100.00 .. m 208.00 233.00 
"U 131. m 97.03 - ». „ 

'.'•) ! R-ym - - 100.00 00.00 _ .. ~ 
w      ;   .q 10,73 19.00 40.30 •'.TOO m .. », • 
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4,003.75 

275.JO 

i     220. O 

145,75 

Jl.25 
15.33 

7.00 
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5S.-: 
27., j 
2.-..: 

896.30 
Si. 30 
113.» 
502.00 

152. M 
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199.25 
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393.30 

147. M 
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164.00 
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471.50 

153.30 
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¿1.00 
335.75 
142.50 

919.25 

21.11 
1703 

252.30 
200.30 

300.00 

327.30 
1,337.00 

Jo.ro 
47. JO 

2.6J9.30 

119.25 
457.50 

177.50 
207.00 

MME 

537.00 
m.m 
535.00 

129.00 
20. M 

1.633.00 

m.m 
466.IC 
114.00 

JAS 

743.50 
99.03 

»El PLANTING 1 i ' 
Appro»td 

350.00 

300.00 
»0.00 
700.00 

W» 

400.00 
413.0C 

493.50 
399.00 

1|W,M 

261.00 
».00 
».SO 
211.00 
109.00 

Plantad 

1156   -   19 7 0 

Apprwad 

RE.LAKTINÛ 

321.00 
»3.03 
300.00 
155.00 
460.00 

1.575.00 

397.00 
431.30 
454.00 
381.00 

mm 

4,714.00 
1,770.M 

4,323.00 
317.50 
452.50 

MIME. 

622.00 
2,063.00 

291.50 
613.25 

Woo 

270.30 
110.00 
220. QÜ 

600.00 

042.50    1.697.30 

26.5, 

36.50 

um 

252.00 

21». 00 

500.00 
891.00 

410.00 

J2C.JC 

120,00 
172.00 

jm. 

251.00 

233. OD 
780.00 

211.0Û 
106.00 

1MM 

240.00 

82.00 
166.00 

»f00 

472.0C 
530.0C 
3.33.OO 

M!Mi 

loa. oc 
2W.S0 

J&B. 

MM*, 

1,215.00 
1,290,00 

900.00 
413.00 

20.00 

Mm 
2,(37.50 
1,021,00 

Üf.75 

V»»B. 

60.00' 

1,100.30 
299.50 

w» 
750.00 
414.75 
2». 71 

1.»*» 

357.00 
1,402.00 
1,140.00 

101.09 

10.00 
200.00 

25,00 

3,315.50 
1,315.50 
3,579.00 

273,50 
252.25 

W5 

490,25 
2,441.25 

261.25 
500.75 

JJ&3S. 

1,040, «3 

1,177.00 
887.00 

344.00 

20.00 

1MUKL 

1,790.50 

1,6H,25 
186.75 

»•WMO 

35. M 
1,245.50 

230.50 

W» 

503.50 
277.00 
156.00 

J&& 
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11,442.00 

12,701.75 
10,611,50 
5,ûIS.ûû 
5,839.50 
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12,6 Compnrtd   t.   te. Ile     -, ,.   f   tin   estete*  r., ctnr rubber  in 

3nrnnk   i;   v,-ry i^ipnific-nt.    There   -re  eltepeti» r  Ih eetnter in  tin. 

•>tnte,   oí which ? „TV   :),-.funct.    Of UK   zv.v..-dniuf„  on. y three  .nro op^tinp 

r        ' ' ' *.v *. il   though with       Unite«] L-.bcur  fore,    l"h«:f;i! estates -.n , 

•   :   r.i.  r,    r. .  Dalian  in the first Li vision  "ml  Lawn« in  the  Fifth Diviri-.n. 

12,7 ^ovornrvnt h.-u; ••   nubsidy t<   t.-ncourr.^ replanting  in the 

heteten  alee.     Under  this Scteaae,   th,   ertati  have,   till   the   end of   1y?0, 

rt.plnr.tod 3,yi7 aeree:  and under the Scoivi Malaysia Plan,  an additional 

•Ton of h,500 ner,G if. likely t< be replanted. Thu« at the end of 19?S, 

the t. tfil area under newly planted ind replanted ef hiph yielding rubber 

weuld be   259,^89 aeren,  an  ;;hc-W!l   in Table   1¿.5. 

1 

Smallhe-Ller 

Lami òcttlcrn.nt 
ì'.chefì'H 

Ertaten 

Te tal 

Tabic   r¿,i_ 

'u-uì   !jVl    f       i    ^'i*'  '«>    umler high yielding I 
            vJ'h- v . 

!?(%'/)('> 

1 71 »"W    ,     1973     ;   197* 

i-V,^' ?t)ü,93ü    aM»,¿<30 Vé »950 

'.',,:. 

3, -r.' 

197: 

./3fi,'*3C' 

'.••>• 

Rubber Yield 

1¿,fc With  reasonable and adequato management»  tripping cf rubber 

should be  possible nt  the  end of the sixth  yonr arter planting.    On thi. 

basic,   the  tappatole acreage-  under rubber,   diutrictwise,   from  the- newly 

planted and replanted arear, alone   in  the State art   calculated and shown 

in Table   1h.^. 

•    .-.boVe'   100 ncres, 
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12.9 111-, productive ty of rubber verier with tin apx- of th. trees 

•'.r: I *ith quality of mr.npet..ent. Gees top; in». a . • started at tlu end cf 

the   sixth yc'ir,   this cm  csstlnut.   f-r thirty  yt   ir.",   aft. r which  the 

tr  «s become-   una canonical.    Th.    pris«,   porit-l   for  th».  rubber   tress,   whet. 

yield  is b.-t,   begin.-   .t   th.   i .-a  .1" tin   tenth   year and at rtr   tap-erin/; 

( ft  fror:, the   15th   tc  hut!, year. 

12.10 Jn Sarsesk,   it  is   ca-noon  pr cti.ee    for   tht.   sssllhelders   ti 

manapt   their  rubber plant. Hans,   ale-ne   .ith  in; ny other fa.h  crops,   of 

«aicli  rie»,   io   tlio   oast  inport  nt.     It  ir;  thur;   urii.i-iav.tan Ja bio   that   they 

tana   t-   }'-iy more   attention tc   th...  ríe«.   cru,,   which  results  in  periods .hai. 

the   rubber   La   roithur  tap] ed tit r  ne int; iüed.     This,  otate  of affair haa 

resulted in  very  lo«  avi r-sf\.  pr.  luetic t; of rubber p- r .rere.    Furthermore, 

*ith   the larra  number ef  d.ayn eher  it. rainr,   the  number of work in»»" day; 

'•re  ad--   r-.slnc<--1  considerably. 

12.11 Tin    'Rubber Pr< huttis-i, survey'   carried  out. in  1c)6?-<o",   on a 

• ampi.      i' eO   anelilo Id, r:    in  the  First  Division  of harsch,   planted ; ith 

hif-ji  yieidin,    rubt«. r  (R»i,...   ',»•)   Irs rev», ••led  an  nv< 10 re yield cf 6'H"- lb, 

pi r  acre per annum,   ahtro'e-,  th     .-"-xiour.; yi. lft amount.-d t<   1,20o lb.  per 

acr< .     The  hurvi y   alar   indicted   th ,t  .---ich  a   v.ido-  difference   between  the 

raajtirnun yi». 1 d  arai   the   svernga   yield w a i'ue   t.    overall   low number of 

tapping  h.ya.,   n.-rn-ly  109 hay.,   in   1'jC?»    as  rubber is a  smallholder crop, 

and   it  will   continue   to  be   se   for r.i.any noia.,,   years,   to  came   (be-cauro   the 

native-  f-rnt-rs  are  most unlikely  t>.   chante  their habits of dividing their 

nttontion tc-   the  many crops,  including rubber  und also because of the. 

heavy rainfall),   it  will  bo only reasonable   to  work out the  production 

basis  on a  lower  per acre-  yield»     Tlu   calculatíons  shovri  in  table   12..h on 

districtwise   annus!  production,  cf rubber from   the- h i gii yielding alone  i; . 

therefore, ba; ed on  "  sere/annui", yield of 600   lb,«-» 
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Rubiir 'i'r ak 

1-'V :.cit:,vr  tí,<    n^ricAlvr,    Do;>artaot,t  r:or   tin,  fat   tirtical 

Do|,.rtnor,t alleetal :..¡y .-t.- ti.-tic a -;Ctuat pr-auctíon uf rubber -.nd 

•r. fip;ur.-; privi-', •! by tho ;'t ti: tic- lJep--.rtr.ont were fror, tin- actual 

exporta   cbf in..-.'   fror,   tha  Cu; t  aa   D*v rta-a.t.     Th.-  vlur.c   • r:rt v.-,lue  of 

rubber .-XT..-.rt« d  f.-r  tin   y., T.    1y6í,-?C   i;-  nhoon  ir;  T- ble-   la.6.    It «oui,! 

b.   aeor;   th-.t   t!..-r«    ir   .-.   :.n   11   qu.afíty  .-f  íraarf   of  rnl.bt-r   ír.tr   .a.rawak. 

It  i;   ivpo-rUd   t>;   t   th-b    i:j<rt  ir   r.v. inly  fror:  Ital« r.t aia, 

V#15 Th'-  expert  i.f rubber  fron i.-ar.-oak  dropped continuously  fror 

VJW until   l';«,í-  and   thon   it  ;.u<Vcnly   ineroaaocl cono í der,: bly in  I960 

13*,7¿9 tono),     l„   1970,   the export  dropi-td ;,pûn  to  ¿1,46o t-na.    ouch 

•'•   trer.-l  ir.  .,-xj.ort  is mora   iianc-Uve  ti' market rituatian  ri-the r than of 

pn-duetivi ty. 

labio    1^,6 

na KXTKKNAL I'BQíB; m BUIIBEF BY VQLUH¿ /¿L V^LUI: 

V«LIJE IN Mf«000 

1 

Yoar Exporto , ll? prto*            m,   ,   ., .   .. j_ . ft«  export 
Tonr; 

49,91*9 

f-    1 Tons # 

196c | 1,;,44o ^ » 995 6,480 115,960 
1961 46, yo4      «5t.'57 3,135 2,964 77,3?9 

1%¿ i43f79(: 72,99? 1,017 4,797 6.3,005 
19Í.3 44,834 69,57b 1,276 1,137 67,5 »1 
1964 4?,959 60,133 ¿0 18 60,097 
1965 4o,034 >y,^!33 + 0.1] 0      59,452 
1966 33,!>«9 '•6,192 97 71 46,050 
196? 28, M* 9 >J,.5é? 67** 4e8 31,547 
1968 ¿3,794 ,*,31'4 73 304 26,01c, 

1*9    38,7¿9      l«V,Ô66 86 71' 49,794 

1970 ¿i,46o i   ¿3,976 1V5 
    I 

6'* 
 i 

¿'3,912 

íjgurc y î    De-p. »riment of .'Stati -:tie; 

•   Includo::   o;h..-..-t,   ere},«.- aai ; rr-ij 

+ L,.ar th'.n   1   1 t. n 



A 

^', 

1'-*14 Tlu   «I'^'lity <-r :»ar-.v-w-:  i-ubi), v  is i-t-tt-i  to be  lr.w.    ixcerdirif, 

te  the aprici.I tur«.  Department,   tin.- qu-lity -ü.'-.Lributicn  ef exported 

-ormo.k  rubber   f. r  the  ye; r..   1s6o  » f?  -,,e   ,r  «hewn   in   the   T .bit.-   1?.?. 

Í:i-H¿¿_,1l5.? 

«Jrout.- iti-Kl í t j Dea crip tíon 

UÚB   1 TX 

KS i 6* 
Rüü  3 6* 
ist I, 1&.= 

ftSS  ^ Tí 

Roi.» 6         I S 

It  in  gnthiï-rt   that  the   price  of rubber peil   te   f.-rrurr    ir-  uoat  of ton 

'loturraíric'l  en   the  oer-unte-d  uuelity r f RSÜ   % 

12.15 Th<-  tierra- 1   rrrrketínt, oyeteo   includes  smrlihelderf  selling 

their rubber  to li.c-1  rubber dc  lore,  who,   in  turn .«fil.-»  to  the whole- 

.".' 1er,  who-  ie,  - Ice the  exporter,     The   rubber fold  to  the  locel   ck-lor 

ir. pertly sur,  -Iríed -nei  unowokeei  (i;.- .'..)   -n.i  the  loci  deeltr will smoke 

tht.  rubber  purchere-d end  re-sell   to  trtt wholes'ok r, 

1'",,1t tt- tii tic.l  d-t"  on merketint. morgine  under rubber - n- not 

v il-Me»  however,   certain  figurtc obtoinerl by the  Dutch Study Te-.r 

frite the   fermer;-,   acelero  • n<\ evertere  ore r.howri  in T-blt-  12.8 

1 

12.1? It would be  :jeen tie t the prices of rr:tur<"l rubber hr ri 

tleclínc-,1 eie.riay between   1961  - 68,     In  1969 however,   the price  improved 

conridorobly,   due cr inly  to   the  incre- sed denotici from Chin--.,  Russi-   end 

other ieeet Européen countries  - rid rise  du«  te  the  suspension of U.e. 

stockpile  s-lc-,     There  hoe  been ;   ste-dy f -11  in the rubber price since 

1970. 
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1 
1,'..1£ Ihn   Interré ti' ti' 1  i-'ubbi r btu-ly Greup  pn. dicU!  ••   ch'-r.fx- 

l'/ti»'  -,|7 ,   fre i.-.  tin   ri tu  ti-n     Í :•!.. rt  ruppi y <f re tur--]   rubi» r t-   : 

ntu tii r;     1'  ¡ urplu:    !>;•*.   1 ..'Vi    cere .rè: «     Thtrefcr>-,   tin   prt / . rit   tr> r:>!   .-.f 

f- 11 ini: r.ipbt  vt ] 1   e ütititi.,   till   1'.:.7S',    -i. ì JVr ti,- t y» - r,   Un   price  ef 

^5 !'• cent;   í • r  lb.   f.t-.r-.  Kucliinj-   f < r L-J.',  1 rubber Ir,; beni   f< r< c-rtod. 

12.14 In  tir».   Provini -ir 1  h.-'ic  tiv.   ! i>rld PV n  . f  tin.- F.,,.€-.,   th« 

prie»'   -,. f rr tur" 1   rubber  (k...el)   c.i.J'.  bl w Y, rk ci"   16 - ¿C b.w.   centr  p* r 

lb,   for   1v>!> bn ;-, bt.eii  e  leti!   t>  '•,   tini:-.   ,,-u1<! b«   uquiv It.rt  t<    '   prie», 

f.e.b,  Kuebinr  >,.-f  '»1  In  Cent,"  p-.r   lt.,   •    prie«-  -.•fnic!.   m  rtíll   ir.   lin».-   with 

tht   projcctii-n  id T--.bl«-   V«e>. 

Ir  i   •   1  fnr Rubber. Pr nee ;•• i i ¡.fc 

1<?.20 .».,«-  v ricUi'  n-ci-1,   i-c   >-.•.-r.ic   ]   '-.rn1   ptlitic 1  c- rnií tí • KF  we ulè 

r.< t  permit S-r- •/ k  <~>r evet¡  I: 1  y  i       '     -   .vhr.K   t-,    Jinj•t:n;n   nitbt  rubb» r 

pln-nt1 tif-R,   (ir.   f-et  it !r   -   t>   bt   • nc  nr  n- -1 '-rd   ir  In i up ,.nc< ur • > d) i 

"rn-!  -;;-.   tin    ]( wer  qii'.l iti t..    ' f  rubi«, r nil I   ; nfft r  rv r<    fren-   tin.   p. rn-r- 1 

f- 11  in  priccf-,   U|.—pr nlit.f. •• r .    i- -.   k   rublu r i;    nr» > r.tly requir. •'•     'Tin. 

j.n m.'t.t  r   rki.tini   ryntt.m  in.   t. t  1.1,»   'in   b.equ,- ti    t>    ,,tvul't<   n • dju¡ fan r.t. 

n .ny f- mrr  - n   -;ctinfe in  t:.t   in'i.f t!n:f.  irpr. v«.ru r¡t ri' th....   qtrlíty nb 

rubb« r  -i< n,n  net  p.-y   -t  -.11     .,  they  --i-'    p-.ib  by  tht    '1« terr,itv;tiut;  rf  the 

prie-,- if" ICE  'J,   irroKpcctivt   « f    et'   1  qu-lity ef rubb« r pri.-mtid. 

;. ucb,   tht   bi...-f:t Rolutim w-'ulk In    the ».nt blir.hru nt  ; í  f-et- rinn.   t.    prf nucí 

Sf inb-i'-b r-.: l-.yp inn Rubber  Cb-.v. --crnnb)   -t v rieur.;  pincer.,   '.long with 

e-nt- blinhr.nrit ef cnlltctior   centre.'-   by the-   f-et, ríc-r: ut nr ni Un 1- le ri- 

et ncer.tr- tien. 

1c. ni Th. G  est blir,hru.-nt rf hi ve crumb f etrry wruld relieve  tht 

srr-llh' ldcrf:   fie rn -11   the   pFece;.;¡rírij-   functii.ru,   which,  when rn-t  dont 

pr'iptrly,   r«-fult   in   le;.*-  qy.--l.ity   yy ••!< n  . f  rubbt.r.     At   prrrt.-nt,   fer 

c  iî, -2   tu.,-   th..   Ì   +   x   fr.-,   t!..    ¡1   -.t   i,   :,   il.     f-F--r.    -r     t-     b    th.. 

f • lì - '.-ir;.      : ..-r   'ir.,    b. '" r.    • • 1 1 v   ri: ;    •.    •    t      Un    . >    j k. -    . r: :- 



^m 

1,     Dil ut:  i.  »i*  1   ti y.   »viti;   '¡ilute!   f. rr.ic   -cid 

without .•ìivììij     ri-'.  eeí- eínj/ /f bubbl» : , 

,• .     Co   ,;ul   ti'-n  it.   ti:.  p  tir.« 

3,     t-i  liglitif •!'  e-.   ,;ulur-  Í!,tt    • ,*.r,< rti.it  ñii'.c-E  ..-f  Gheitr« 

'•f.    DrijT   tlr^itit'. -.-1   s;,v •. t.. -vir ''u- per"   (kitchen 

fir«,   pi.- r.J, 

Tb-   i,htit ie  thi-r.  rt--eiy f.-r Telivery  t.<    the  ehepkeejier, 

'•«:«i?2 Tc- pr. duct  quelity  rubbir,   .-ii-vine;    fei  :<kimritif « f bubbl..: 

•-r>   vv.ry m? inti'-l .     It i--  '.l:-.    le.-c. . -. ry  t..   regúlete  tht   quelity  if 

*"t' r  uri»!  in   c'^pul- tien  • ri'.'  w  --'.Ini«     TI;.,   f- rr».. r-   u.r t.   f >-r  c< • p;- 1   tí.',, 

ny v" t'.T  tii  t.   i,    - v .il'.bl-    in  t       vicinity,     r,;1   "i> virif /ni  rkirnfiiinf, - r- 

fi- rtlly  ¡.-r- et ini 1, 

12.23 Fer tie.   Intern- tii n  1   !V rk. t   in  . rk r te   '-ht' in  -    ft .--•! 

!)F.-rîiui,-;(   th.-   .'-.he; t:.  r.ht ul.l h»   rucb     •   ••<• t   t/   i>/ í»-h mur>   th/r.  -   je unti, 

be   •-1"  uriif-'rr   thir'kn«. ;-..'   -»/l nu; t   lie   curv '.  pr< ¡H rly by  nnokirn-,     The 

et tht >;  .-l' curine  - v. r   th..   fir.    ¡1   c<    ce u .-••,. à  ui.i Vi i    r   -fului;    r/1  th» 

ce-llecti; r, >f • ;-.l!  'tu'  -lu. t  thu."  r- .- u ] t in f.- ir.  lev*   qu'.lity  rubber.     Tl.« re- 

if  • 1. e  ¡1- figer «f  fire- e-.z,- rT  ir   tèi,-  :.». thi -1 -f kitchen  drying. 

1*.'.,/* átt.   th.    e'-t bl i;-hre,t   , f   -   fi.-.-,  ilev<.-crumb   f-ctoríte   '-t 

;.;eli rt t!  |.l-.cef., wi tn i r;  tin     -t/t.    tr-.   pr». . ei.t jiri blu'  e-f peer  ziirlity 

rubber pn due ti; ri  <-<>ul.-', b<      vire«,..   •»«>";  thir   would directly rt etili  in 

higher c-sh return   t..   thi   f • re. re» 

1 

1T.2Î? It h-;;  b. in  th,.   i.-x} < ri enee  in fteuit h-lny/i:   -rid in tht   unly 

f-cti ry  in te rile. i.   in  the Third Divi.'i;n,   thvt rubber f- ctorieF c/finet 

fucct-r.pfully - per-, ti   by de e e r< li ne entirely •••n f'.rv.llholrk-rr'   nupply tf 

l-.tex.    Thi;   ìF  e/-ìe:ci- lly  true   in   tie.   ene ef C-'r'w-k when   the   nrrr-11« 

lulckrr  - r.   i;cmr.ll,v   irrt >-•>!   r  in  tin ir t- ppino     Tie   neluticn,   lier  in 

i   e   f i-e-       / -v. - cru;:!-   f et   y:  • iti-, r  ir.     r  - r- ui. !   tie    ruLK r  e: te t« r   ; r - 
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L-ral  íi< ttliTiont oche-ie.     Bu;»c  are  th.: j<]e ea-a in oaravrtk where better 

n.M.   t • ' • nt  '-r.cl adreuriatr- tí< a   i,"   1r ctir-fl Mt'i,  v/ha-ro at leant "    certaii. 

qu.ntity '4* 1'tt.x  can bt.  girr tite».-d all  n. unJ toe y«"«r.    It h'.r. been 

eotitïiated that if • Rupi ly = f hO[ <.f the total requirement tf latex can 

be an ;:; ur e J, the factory can run efficiently dopendirif far the refraining 

6»  free,  the.   individual   BC¡ .Ilhel:,,.ra» 

1¿»2f-               Th.   ti t: 1  nunbi r .. f Lt v..   crumb factoría a  required te b< 

eft blir-hed,   i'ver  tla   |>t ri i  1 - f y>... -re,   sheuld be a  rr tter of ikt' iled 

r.tudy.    it   i¡; recor-aienck 1  t,h t  ir.   IÇ??,   tve  lu.ve.-crurb   f"eteri», r;  e"ch 

with   "   cap-city ef  10 tara"   • '   y al» ule  bt   aet"blif;h«. ñ  't   the   fellov.-inf 

plac«..'M- 

1,    ¿i":if'r".h-.n  tíat 'ti.   in ¿à rían District af thi   Firrt 

Division. 

,:'.    L nbir L- n«1 Se ttie-neot. Gchc-ae alon^ th.   Miri/Bintulu 

Ko--d  in  Fourth  Division. 

12.2? The  Laaarahar:   Ent   la   i:-   lac- t-,.d  ^ miler,   from Kuching.     Th.. 

last   'L: r..il> ; ,  A'hich ir  -   feeder r<a- d  at  5¿nd nil«,   af the  Ruchinc/òoriati 

Re-alt   the-ugh netcrabl» ,   voail ! lev»,  t-,   be   improved enct  the   f"ctory  i,!- 

decided  ta   be  loe tad  ih   thi.a   ...rtrte, 

V.¿c The   "P'ití" C--.ua]   whit,   i;    i'..vir¡n through  the   est" te.  ami 

if   fed  fren  the Sanarahan hiver,   Caule! b-    a  a -uree  of sufficient water 

fer  the proposed  f-.ctery  (PI» • at.   sec  r:rj.   la.l)« 

1 

1i1,29 The e-fitate'a pr» -».-nt electrical  cpacity        would net be- 

ruf ficient  f-,r the  rtquire-runt     f the   fectory.    Electricity would h-ve 

t»;   be   pr-. videa! for the   factory  cith-.r by drawing lim.-r.  fror. Serian,  which 

is   1l? ni 1er;  aw--y by road   (much  ah rtea -r  the  era.«  flier.);     or by .addirif 

mc  nere  cenar tor aft  t,.  tía.  exictinr. --. IK •    Tin.   decision of choice- a-eul-* 

d..j'C.:ia    a   tia   c rr.p" r- tive   c  eta     í   th.    tai      11» m- tiv. ; , 
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12.30 -ai^r-har.  V.rt t,  h a     cr,- ,a   of 4,03r   •• f ehi eh 7?0 • crc, 

•r«.- -.In- iy in t'pf-int. Uroo.r en,.,.. .., •' f the nt' tu Gevernr-unt f. r 

helping the est-tea in n.pl-ntinp, they h"Ve bt un presently planting 

n.'v; ;rv r- -nú  the  are,  t-    c ;a.   in  t-pping fret:  197? -  19«0 ore .-.f, bel . 

"\ 

1 

7; ble  1 7 » J) 

Ye-.r »crt   ) e   ur.'le-r   t--.pjiÍRC 

197¿ 330 

1973 1,730 

197J+ 1,1 y > 

1975 1,.'3C 

1976 1, .>% 

1977 1,73c 

1978 1,730 

1979 1,930 

1980 7,737 

12.31 In  tin.  ouri.'ir Üíetriet,   there'  i.«;  alfa   a l«"n>l Uettler.ent 

scheme   (Trìboli)  ef 912  -civs  < 7 rubber,     '+36 -cren  of thir   Tin  'ire 

already  in  tapping   .rid  the   rere ínínp i''  expected te  etri»   inte  tapping 

by  1977.    another snail  'Fe'.  ; f -.bout  5«' acres of rubber also  exintr 

in  thir district. 

12.3? The Land i.ettlenunt ...chetne  at N/lugu in  the ¡imi Di virion 

with .-\n acreage  of  1,88« m nil  --Iso  be  -ri    nr.ured «curco  for l.tex 

supply,     »ssuninp thot U(# 7' the.  yield .f these  fMnllholdfcrr, wt uld be 

nv-r-ilnblc  for proCeEcin»; in the  f-ctery,   the   t: tal acreoRe  fron which 

latex supply would bo  rbiri.no ' w  ul-1  -r.ieunt  t--  -beut ?,000 "cref..     L*.tex 

r.ujply ir- likely t<"   be ayil-'ble   fr. i. the  an-ll.hrIders  in  the  2nd 

Divinion,   -Iso,   -.ti  -11   thetio  Te'-;   :Tù  e unteti (1  to   the  pr< pored 

factory's* lection by r'-ad. 
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1^,55 Gru.   • f  th.    r.  ..-  i:    f r   t.!.,   tr nU;.u.-J  f* ilurc  t    • tt- in 

üuccer;:   ir.  tht   Hi,, rut. !.. Vv.-.crur.b  f ci ry   i?. ;>..ru..b-n  in   -«-ft I..-l-y:-i 

•••rid  tU   J.J.i.C.   run  f-ct- iy    t. ./n;xi,   i.   tin.   • xpcct-1.ii n  t.    'U.-1 

-iircct  with r.t:i.-llh.-l.l».T.    frMKCtn.     fl   ta,     Of  t!,.  r,..i.t obvi,Ui: 

rt-.n.ru;,   -di..iriii-.tr tiv..  r.h- rtc nii.(       n-'   irregul'r ]/.yi.iaitr   t.    the 

f-rnu.rr  T,   rr^K-r..in-.nt.    T>    r.. n,   ..-xi-ht,   , u-.t !••• L-.yf i-   hn   ;u lv,.<l thif 

pr.bl. «•   by vr.y  • f  ' K'. ir.ti:;,.-   c ll.cti, n   • (l.-..t:    , r.  c nni.-,• i<-n..4  tr :-ir;. 

Thcr»   • , ,.nt:   h  ve.   b.v-r:  nl.cu,.   fr--r.  •>,..,   rt   t.h.    sri 11 • f» r:    tlu-nm Iv« r.. 

Under  thi:-.  i(vr.Ur.,   it   i.<   t.    h,  . n:-i.r,; '   th   t   • f t • r  ••:*. -«u-nt  < f   the   WC 

f* r tin   1' t» x,   tht    f-.rr-t r;'   • r. -ii ht.  en   V.\'    ;;y,< t,   • mi   it  ir.   tin 

r. í-.^nribility  'f  tli-.   c« 11>. rti- •.     ,... >.t  t     -Yliwr th.   M, x  t-    th,   f.nki.r.- 

i f., r tv H  by  th..    f-cU ry  f r   in 

1 

i r i - ;;>.. 

12.JA h.r  tli-    [ i" »H ; <.•••   f et' ry  i.t. 

Cv-ntrt.-K.  W' uh!  bi.   • ::  IH. 1« v;î 

r-'lr r.,   tht   yrvh- bl<    CflLcti   s. 

1, R-.ki   B ;••.• r 

;. Vili-,;... 

% r- ¡ich( r 

¿4» T- ].• h 

•y* vin GV 

6. K:.mpt.ri|.- Id ih 

7. Tribe è  1,' r: ' 

Vìi' ¡.Ìli F.JChÍFif/Aífí:- IitffÇmr   Ko" i. 

,.:";th idi- Kiïchinf/idr.r<.ri|'i|:-'ti|'. Hi-ni, 

,:yt:. KiK Knchifif/î.imani^-.nf  kc.-d. 

;il4tli Hilo Kucliirig/"iß>.Rgf-:ri|i   K.-'li. 

;'..•}& Idlv Kuchi.it,/lìin; nti/.ng ht.   -i. 

MU, Fil 

37tii ni : 

'. ••  r •      i   ;   ¡.  !.j    tivrr. 

; r,  ! » , 

iñ:ttlv.r.-i.:.t   >e.v.-v :    Itoac, 

8.     K..iupu 1/id  in.tfU.r". ¡d  üchoik:   in  rivi  Divirion. 

12.35 T*}'»«   l'C-ti.n  f-r th.    ¿n'I  f-etc ry  c--...  either bt.   -t Lambir 

Settlencmt Kcl.».;m   ü ¡^<M.r.   rd.< rf th    Liri/Bintulu Hr-,l.    Thv.   t« t-1 

¡..Irritici  '.er.  p, -.t L-nbir  i.'   1,600 -t.;   ih,   Mbiyiu F.- c!»"« .Si-ttlt r* nt 

iichc-tv-  '.utrdk.   Bintulu i;. • ;.pr xlr   t....ly  %0< O --.en,:-  •• f m* tur. d  rubb.r. 

Th.   F< : ch * .-..-ttltnvnt  • cd.-.,   i:.   . :.tiivly Chin, r«...   pl/mhdi-n  .-.n-rl   ru^ti- 

•ti   ?.:    h-.v-    t     b.    c-rvv   I     '.t   •  , id   tV    f- r > rr    i:-   th.      r- '     f  r   • r:     ."••• r 
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supply uî  l;.tex.     The \,'-nur:iticc   . r • tkerv/i.-u  . f   thir, cer.imunity w.. ul ; 

b.;  th(   :. -j;t  ir.,p< rl-.nt  f-ct-r   .:-   t«   th«.   lrc.tien  «f the  2nd  f-.ctery. 

The  Bintulu Mrtriet iv.;   dru   •. th-.r w urctc  cf rubber.    *> lerge   ecre" pe 

if rubber  if;  uivk r rr -.llh- ldeiv    .ir4  tiri,: ecre'.gc   w> ul-1 be  inertr-ring 

during th...   c- ririf y....-,r« .     In  3 k- s    ni., oc.rr y.-.  •in;:;,  which  in.:  -'b< ut  12 

i let   -.I nr th..   I iri/Bintulu ti..   dt   the H-.kk-  €,«»unity tre -.I;.-,    pl.nted 

piin-xiiT t..l,y  ite • cr- ;•  . Í .-•"tared rubb- r, 

12.56 -hichever be   tin   fin ,1.1. y ;H looted tritt. f  it we uld b<   quite 

.••we y 1>fn titlvr i-.iri  rr Bintulu,  rervi^inp rupf.ly cf electricity  through 

ii.T.  liner  unccoooaic-.l.    fher» f--r<. ,   pr- vision h'.r  tf   K   m.-.de  f f r ewn 

getur-ti'n  by the  f.ct<. ry.     .i.t.-r  supply  cm  LC   ^bt-iincd by  th.   n urie reu: • 

riverr  crcBeínp  tin   Kiri/bititulu  i-    d,   depending   upen  thi   r-ife» 

1 
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World Tra> (Export & Import) 

13»1 Indonesia,  India and Malaysia in addition to Madagascar and Brazil- 

ar« the three chief p© -per producing countries in the world«   Their combinad 

total export in 1970 ia estimated at 1,063,000 cwts., » short fall of 1?'" 

ov«r 1969 «xport.    Tha world trad« in p#pp#r for the period 1968 - 1971 

is shown in Table I3.I.    Fro« 1969 to 1970, shipwnta fro« India roa« 

by 12#, but those fron halay«ia were 16?» lower.    As calculated from the 

returns of the 'principal importen,  tha Indonesian exports are estimated 

to have fallen by k*}% over the sama period«    Shipments from Madagascar 

totalled '+3,300 cwt.  in 1970, a short fall of Ä fro« th« previous year, 

while, due to a poor crop, exports fro« Brazil are b#li«ved to have fallen 

consi.'.embly below th« 1969 record level of 285,700 c'ts.    This cannot, 

how«v«r, be confirmed as official figures are not available. 

1 

Mio 13.1 

^..'«•.rV* 
(thousand rot) 

I960 

13 6 8 1 3 7 0 1971 

1st   ini    3rd    4tt       Total lit fed 3rd  4th    Total 1st 
air   «itr    tir    gtr fir «ir air   air air 

Export» 
Nalayila d 45C.1 ¡J.0   132.7 27C.7  ¡2.6    572.C 67. D 133.2 159.6 12C6 4,0.4 
India 430.5 104.3     4.7   71. ì    »/"   344.2 1J3.0 44.U 53.1    7.3e3*.3a 
Cayl m 16.2 8.7      3.3    4.0    4.3     17.0 
CâiÉodl i SS.J 
Nil »guy ««publie 6'i.fl 13.9     12.6   12.1   25.2    6 „3 7.5 12.2 5.; uif  43. :f 
Irsi! ldl.5 -    Î3.4      -    2:5.? - _ » 
Indottala *„>.»• -     ••         -    3C4.lt _ - -     l'ji.Sa 

Re-ouort» 
Singapore 10,3 150.,   157.: 175,1 175.4 058.1 115.9 171.4 137,3 117.7   742.3 

li irta 
Singa. <oro 3JJ.2 Ì4.S   125,7 21i.7   134.8 5G4.5 73.1 103.3 113.6   11,1.5 4 2,2 
United Mngdoe 53.3 17.5     14.2   13.,"     24.6   70.1 27.0 11.0 ld.5     13.1    i:lJ 13.5 
Canada 45.8 3.I     11.1    5.6       1,1   34.3 12.3 13.0 6.3    11.5   43.1 5,2* 1 
Australia 14.9 4.2      4.5    5.0      3.5   1 ).l 4.3 3.3 5.5      5.1   21.2 3..1    1 
Uhi«ed Statai m.ì 114.1   HO. J   9G.0   131.2*32,1 124.4 :j,Q 77.3   144,7   431,4 5)3.4« 
W»«t Geraeny 117.5 32.4    2J.1   34.!     33. ì 127.1 ¿l.J 25.6 35.3    3G.4   il...2 11.lb 
Franca P.1 22,0     20,9   2J. •     21.2    .5.5 1 .0 1G.5 16.2    24,8    75,6 
Italy 51.8 12.8     14.1   lJ,J     11.1   57,7 8.9 9.0 11.9    11.3    4J.6 4. Je 
M gì* 14.0 2.3      3.3    4.2      3.C   14J 3.7 3.8 3.0      2.Se 1 
lattieri M* 21.2 4.6      G.4    4.0      4.4   19,4 4.2 3.3 4.2       6.2   11.5 
Savi ai Union 20-.7 -   21G.8 

a Fr» data recorded In th« rotura» of principal laportür» (excluding Singapore); 
of Melai rôtir« gave ex.-orts of 448.1 far 135: and 3.o.3 for My. 

b OIú a nth only,   e T»  n.nths   nly.    d Sar-wak >nly.     c Partly gitlfliatod. 
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13.2 The Indian export in 1970 ««a largely du« to a considerable 

lacreas« io the shipment to the United Stat«« and the Soe/iat Union, tha 

t'"o largest markst«.    This outweighed tha »tiff declinas  in shipment to 

Italy, ¡igypt and Iugoslavi«.    Tha increased «xport to tha United otates 

»aa particularly impress i ve in «o far as it took place in tha context 

of lower American inporta,  India having benefitted fro« tha poor Indonesian 

and Brazilian erops.    apart fro» exports to tha Soviet Union,  those to 

other countries  in ^astern ¿urop« were mi»dj the highest shipments to 

East (1er:any, Hungary and .iumaaia were more than offset by sandier 

consignments to Yugoslavia, Chechoslovakia, Poland and Bulgaria. 

13»3 I« Malaysia» penper is ««inly produced in tha State of aarafiakf 

The total export of pe -.par fro« Sarawak for the ptriod i960 - 1970 is 

shown in Table 13.2.      Tha halaysian dependence an exports to ^ini^sipore 

continued  to decline in 1970, whan only 82?' of its p«pper \/ara shipped 

through that port compare. 1 to 92n/> in I969.    Export of Malaysian perder 

direct to  ¿ ,C countries nor« than doubled to 35,'»00 ct.,  while 

increased shipments were also nada direct to Australia, Norway and üwe^en. 

Nevertheless, the export« of i-ialaysian and Indonesian peoper  fron Singapore 

during I97O rose by 13»?' to ?%2,300 cwts. m hipher shipnants ware Sä e to 

sajar destinations except to tha United states, which took 17/9 lass than 

in 1969.    Shipments to the  United Kingdom at 12^,900 e<-ts.  »«re 15';' 

higitar than in the previo-« year, while thoa« to the 3.JC at 109,2» cwwt. 

w#re 79^ higher.      Significant increases also occurred in export« to 

Canada, .tungary and especially to America. 

1 
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Table l7,„¿ 

Wet L.xtj»rn*l Trade in Popp« by .Volumeand Valu« 

Igte. - 1970 

Valuó io H $  'OC» 

1 

Year 

E:   ï p  0  a  1 S 

« H ] , T 1 BLA! Z 1 

Teas S Toas 1 

I960 3,393 15,180 705 2,0» 

196I 7,051 19,635 5,902 9,011 

1962 7,082 16,100 4, if 96 7,787 

1963 8,326 17,66% 3,115 4,726 

1964 7,752 16,288 %,5«2 7,376 

1965 7,119 19.193 10,495 22,539 

1966 7,09% 2Q,%22 5,960 12,57% 

1*? 10,777 22, W8 fi ,72% 12,980 

1*8 10,826 19,089 11,978 15,575 

1969 ii,r,79 27,60% 16,753 25,283 

1970 9,230 25.102 14,791 31,103 

... 1 

Source 1    Department of ¿¡tat is ti es 

13«% Exports of pepper  fro« iiarawak for the period I966 to 1970 

to various destination «re shorn in table 13.3 ama 13.% 

I 
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15.5 import« Into the Uniteci Kingdon during th«  first quarter 

of 19711  *t 13,500 ewts.  war« only half of those during the corresponding 

purled of the previous year,  with substantial reductions  in arrivals  from 

t talaya ia and Singapore.      Cono i ¡pimenta  fron Indonesia »ero aleo almost 

halvedf  and those  fron Brazil 25% smaller» 

13.6 Imports into the United states during 1970 were 1195 lowsr 

than in the previous yearj the fall would have been greatar but for 

substantial increases in supplies   from Malaysia and India»    During 

the first  two month« of 1971,  however,  there -./as some recovery compared with 

the corresponding period of the  previous year, and continued  increase in importr 

fro« InJia and a revival  in those  from Brazil,  outweighed a  further decline 

in consignments  from Indonesia» 

13.7 The Canadian imports  of pepper during 1970 were around a quarter 

¡lore than  those in the previous  .year,  with increased imports  from Malaysia 

and In-'.ia more than offsetting declines  from oth»r sources.     Clearance 

«luring the  first t<» months of 1971,  however, was rather lower than that 

in the corres ending period of 1970, 

13.8 During 1970,  imports  into .'eat Germany, the chief pepper market 

in i'IC,  .vere 6CA lower than in the previous year, as reduction  in consignments 

from Indonesia and Brazil together were higher than the 5W/» increase in 

those  from nalaysia together «-vith the modest rise in import  from Singapore. 

French imports luring 1970 fell by 12$ compared with 1969, with supplies 

from Iiadagaacar and Brazil lower by 66% and 53J respectively!   consignaante 

fro« nalaysia on the other hand  showed a substantial increase.     During 

1970, Italy imported aoae lk',i Imma than in the previous year,   following 

a  fall of %Jfi in purchases  from India,  which was lier chief source»     • ;efleeting 

smaller supplies  fron Indonesia,   imports into Netherlands during 1970 were 

5/' lower  than in I969.    Those  into Belgium, by contrast»  were offset by 

a rise  in   t «ose arrivin,-  via Singapore, 



T^T7 

J- 
\ 

Ma 

13«9 fho price of .Jarawak pepper started declining in July 19*70, 

and continuad through January 19?1,  when  the commodity was quoted at 370 

shillings per cwt*   for black pepper special and 39? shillings six psnoe 

for white pepper.      By the  end of February, however, quotations had 

recoverei by JO shillings ani 25  shillings respectively.     ..alabar black 

pepper </'ùch toc! closed the year 197© at 500 shillings  :mr c*t.  rose to 

535 shillings by the end of February. 

13.10 The raeovery of Sarawak  pe-iper  prices,  uhich took place at the 

end of February 1971, was short-lived.    7ith consumer demand generally 

remaining, unimpressive, quotations  drifted to low levels  during the 

first thr-e wee'is of i-iarch 1971.      iubsequently,  however,  reports  that 

stock in  ^insapore market  were  tifjht and  that the situation was  not 

expected to  improve before  the arrival of the crop around July-August, 

causee1 prices to naintaii a steadier trend  for a \.-hile.    These tp to 

indicate the uncertainty of the prices in  the pepper market. 

1 

13.11 The uncertainty of the pepper market has compelled the aajor 

"><3   mr ;'rowint, countries to sign an agreement at  the 2?th session of the 

^CHFC,  held in Manila in April 1971,  to establish an mían lappar Comminity. 

The major objectivas of the organization are as  follows:- 

(i)    To co-ordinate and stimulât« research on technical 

and economic aspects  of production! 

Cii)    To 'levelop programmes   for increasing consumption 

in traditional and n«w marke te,  including proßrauues 

of co-operation in promotional activities! 

(iii) To intensify and co-ordinate research on new us«« of 

pepper j 

(iv)  To further joint action  for  the relaxation of tariff an<! 

non-tariff barrier.-?  ind   for   the renovel of other 

obstacles to tra'ej 
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(•)    To co-ordinate standard« of quality so as to 

facilitate international marketing! 

(vi)    To keep uiv'er  constant  review developments 

relating to supply,    demand and prices of pepperj 

(vii)    To co-ordinate  investigations  into the causes 

and consequences  of fluctuations in the priesa 

of pepper and to suggest proper solutions; 

(viii)    To improve statistical and other information on 

pepper  production, consumption, tra e and prices 

includinK techniques of forecasting« 

13.12 While the  forumtion of the eotamunity is a sten in the right 

direction in the cause of joint co-operation, the effectiveness of t .e 

or .'pàli »t ion »'ill be considerably  undermined if other important producers, 

such «as Brazil, <io not join the community.    They might impair the sales 

n08iti->n of prices,  in markets like  the United Statt«, »v.ich absorb 

nearly a quarter of total world trade in the commodity. 

Dfiiand  Forecast 

13.13 rts a crop exposed to the ha garda of weather and plant diseases, 

pepoer is cliaracterised by heavy year-to-year  fluctuations in output. 

¿»uch  fluctuations will affect prices significantly, since overall aencaû 

is inelastic with respect to price.    Apart from the minimum effect on 

producers'   income and a country's  export  earnings, ohort-terra supply and. 

price  fluctuation« will affect production  in the longer term, with a la¡: 

of roughly seven years.    The yield of the  plant is generally abundant  in 

the sixth to the tenth year after planting, a deep decline substantially 

after   the 15th year.    Thus,  the cyclical movement of production  is 

generated,      >uch a situation was observed in the post-war years,  particularly 

•• tiring the 1950s»       frojecti .-n on   production is  .-«.'.e difficult  by   the  gape 

in curre.it  data and  «articuiariy by  the lack of consistent lon^-term 

historical seeds. 
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13.1^ A number of problems  exist in analysing world consumption 

and h«ace  in attempting it«  projections  (i.e.   in«' equate statistical 

data on  production, «port,  imports «ad stocka)»,      Präsent indication 

supports  the view that  the  import dervind for  pepper may be expected to 

continu« to rise since consunption ia determined by food habits  ('/liich 

change slowly over tin«) and by the increase in population.    Howtver,  the 

annual rat« of increase  is most likely to be very small.      No lar;;:e expansion 

in worlc". production could thus out-run demand and lead, as in some past 

years. 

1 

aarawak Si.tus.tiqp 

13.15 I'epper cultivation in Sarawak, and  for that matter,  io almost 

a.! 1  the  producing countries,   is a small  industry.    The acreage is limited 

by  ¿lie necessity of hnnd-pickinp of the green berri«».    The average  farm 

size varies  from 0,5 to 1 acre.    I epper acreages  in ->arawak are distributed 

in all  the üivisiona, thou h the larijest concentrations are in the First, 

«ieconcl and Third division,    The estimated acreage in the First   division 

was ',},&'''O productif* acres and 1,?00 acres of young papper.       In the 

Third division,  there «re at  nresent an estimated 3,000 acrta  in the 

upper iiejanf ar-»a<*nd f>,000 acres  in the lower  fiejang area,    -iliioat equal 

acF'*a,-;©s are state«1 to be planted with penpsr  in the second liivision. 

The p#p,;-er areas in the  Fourth and Fifth division ar« still small,  thou?<h 

increasing, particularly in the i-ourth Jivision along the Iiiri-hintulu 

Road in the Lanbir-jubia area. 

13.16 Papier cultivation in the Stat« ia almost «clusivelj Chinese 

enterprise, though during the last fa« years,  native farner« are increasingly 

talcing up pepper cultivation.    Their productivity, however, still rmmins 

poor compared to those of the Chinese farmers. 
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13*1? The lov/er productivity in the native  ;jar.!oig is attribute«.!  to 

the lack of ca dial  for investment in fertilizer,  aapacially for th«  first 

three years.      ¡«reover,  th« land tenure system of   >arawak, \<hich bon« fit ted 

th» nativos -'ith large laud area» at thair disposal,  -'iecourayea  intensive 

cultivation.    Thair Chinese counterparts on tut other ¡land, »ho have vary 

small IMI:',  holding», are compelled to intensify their cultivation. 

13«1^ Pa;.,-ar cultivation is a oapital-intenaive •ntiirprifle, as   /ould 

be evident  fro« Table 13.5 ,;orkei out by  the federal A;-;ricultural f*r!.etin,': 

Huthority. 

Tabla 13.? 

Establjahaent Coat/viort*1 of Pappw 

a) Land clearance *2 |    165.00 

b) 1 roitn/' 'ilou"liinc ¿ad 1 round rotava tin,;;** 2 60.00 

c) rianting natariala.    700 cuttimp at   ,0.25 aach*3 175.00 

d) fertiliser 32.')0 

e) Posta s TOO @ 1.20 «ach «if BkO.Œ) 

fi tentici des 9.00 

g) Labour *5 1,050.00 

h) Interest charge ñ M on above expenditure 
for 3 y «ara 559.50      2,"90,30 

•) Fertilizer g      93,00 

b) I'esticides g#oo 

e) Labour 1,050,03 

d) Interest charge * ft' ' on abov« «xp«nditurt 
for 3 yaar« „^MsSL »It336.30 

ÛIEJL 

a) fertiliser ISO.OO 

b) t. aatioidaa 18.00 

e) Labour 1,200.00 

d)    Interest oliare« © ft".' on above expenditure 
for 1 y«ar. lia.pr;     ;1,510.00 

1 

•1      Peppar vine« start economic production after th« third yaar. 

•2      Contract rat«« 

*3        Although ?«'»«'• cuttings are  pianteti,   final  density at bearinr 

<dl.l  be arounr' 6-¡0 to 650 vines/acre. 

*** •odi! are of hardwood, able  to last  the economic lifespan 

'5 Lab TUT r«tea  c! ar ->1  at    r*  per ñenday. 
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Total  establishment cost/acre up to 

first harvest 

Yield/acre of black pe •• er at  first 

harvest 

Gross  income  i  15 piculs *6 

'    ;lo8.50/picul *7 

1 
••5,736.80 

15 pieni« 

1,627,50 

-«••maining establishment cost 

to be    apportioned to successif« harveats « 

Vines can bear •eonoraieally  for the 

next 10 years  *8 

establishment cost/acre/year for the 

next 10 y«ars 

¿•current coat/acre/y.ear (after 1st harvest) 

*»,109.30 

a) Fsrtilisser î      181,00 

h) Pesticides 18,00 

e) labour 1,500,00 

d) Establishment OOSt to0.90 

t) Interest share • m ou 
«bove •xpeniit ure per year 168. to 

MO, 90 

•2,278,70 

13.19 It would be seen  froo the table that the cost of establishing 

an ser« of pepper garden is about   <5»?50 in a period of three years, 

i.e.  befar« harvesting could be undertaken»     Uwring the next 10 years 

(i.e.  til« economie yielding life of the vines) another   ,2,380 ar« required 

to be invested annually.      Such empitili investment  fro« the farmers'  mm 

r««oure«B is very difficult  to eon« by aiid therefore, a chain system of 

credit  fron the exporter to middlemen to farmer have developed over 

decaditi«. 

•6    Yield at first harveat is very low, 

•?    It is assumed that ex-farm price ia 70# of Sinpipore 
F.Ö.B. prieta.    Average weekly price in Jecember for 
Singaport F.0.B, was   ...155/- p« pieul of Sarawak 
Special Black Poppert  Ä N.L.J, 

•8    After th« 12th to 13th y«ar, yields «tart to drop 
draatieally. 
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13.20 The pepper trade in the otat-  ia characterized by th. 

•ocio-seonoaie .anaeta of the relationship  ' „.we« the farmer and the 

ahop-kesper (third rank dealer«),  th. S.cond Paak ûe&ler8t exporter8f 

graders in ¿insapore, Sp9euiation in ptnper shorty and sourcea of 

ortdit.     Th. credit to the  far»» is supplied by th« rural nhop-kew, 

subject to the condition that  the  produce would be soli to hi».       On 

receipt of the produce,  !» sells it  to th« second rank dealer.     Th« 

«porter provides credit to the second rank dnlir »ho finally meiM the 

produce to th« exporter.      HenC9,  the credit 8yet« follows « sort of 

chain connection.      In fact,   the entire production and twit of popper 

in üaraaak is controlled through this crtdit syst« by the export.« 

ma th« second rank deal«,.      Sonsti.es, the .«coud rank deal« ar« 

also the exporter. 

1 

13.21 Thouji pepper grow in Sarawak is of iVmim quality, the 

Stat« OoYsmnient 1... no control in ensuring this quality to the  oowumins 

«mirteti!, as  .arnwak produced  pepper  is g,.aded  in -jln(ppor, and re_#JP)0rte, 

fron there.    Th« Singapore business houses are at liberty to ;Ta.is it 

according to their convenience.        Indonesian pepper, which is stated ta 

be of inferior quality,  is .lso «ported through Jin*,•., and eonplaints 

are often received that the infsrior Indonesian pepper is nixed with 

Sarawak PmPm and txported under the brand »Sarawak Ptpper».    mia results 

in Sarawak p.r»per obtaining a prie« which is lower than what is clue. 

1th . Tiew to «raring quality and «180 to redu«, dtptad.nc«» OB Singapore, 

th, Ckwsrnntnt of Halajr.1« has latsly announce the «8tablii«h»eni of « 

P.PPT   .uslity Control and Marksting Pronation Council, with the  following 

objeetiresi- 
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(1) To ensure fair and  eqtr'-ble returns  to the 

producers. 

(2) To establish and  prescribe a schedule of grades 

to enhance the suitability of the commodity "pepper" 

ia overseas markets. 

(3) To promote and ©xpaad the sale of ne^per to 

consuming markets. 

(hi    To próvida assistane« and facilities  to promote 

direct export  to consuming markets. 

(5)     To assist production and processing by undertaking 

re«»arch and extension work. 

15.22 The Council will operate  in  the dt^tes of oarawak, aabnh 

«id Jo'iors »there almost all the tlalaysian penper ia grown. 

13,25 ;|lile the establishment of the Board is  timely and is a 

«tip in the rifîht  direction, its success in regard to item (l) «bow, 

would cinpend primarily on the supply of credit to the primary grows on 

easy terms.     In this aspect, however,   there does not appear to have be« 

any provision made  in the scheme. 

Hecorraeti-iitions 

13.24 During the course of      field study,  it vas gathered that 

the State Government  intended to introduce a subsidy sehen« in pepper 

farming fron next year.   The sis© and content of the scheme has still not 

been worked out.    m pepper plantation requires heavy fertilizing, the 

cost of plantation  is sufficiently high, and unless the  farmers, middlemen 

and exporters are adequately finançai on easy ten», the  implementation 

of the ache««  is likely to be difficult.     One exporter in 3ibu stated 

that vith the introduction of grading in Sarawak, he would have to pay 

extra interest on money borrowed from the bank»  for the period his consign- 

ments «re held up  for grading.    Unl#sa the fpin in price due to griding 

i« conmensúrate with the combined lose,   in tern» of extra interest paid 

and the net lo n of 3» due to grading,   it  is not profitable  for anyone 

to gra<.e the ;>eoner before export.       It  would,  therefore,  be necessary 

to simultaneously take the industry out  of this debt,  if the quality 

1 
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13-25       Baaed on the coat structure at Table 1.3.2, it ía estimated 

that the credit requirement of the indu*. •  mid be around AO  million 

annually on ?Ss2S basis for the next 5 years. As the Bo rd would concern 

itself primarily with quality control, grading and salea promotion, the 

State Development Finance Corporation should undertake financing the 

pepper plantation industry. Though the corporation has, in the past, 

provided loans for pepper cultivation, the loans to individual farmers 

are inadequate and should be increased considerably. The requirement 

of finance and operation of the system would require a detailed study, 

and if necessary, assistance might be requested from UNIDO. 

13*26       further, there is no regular shipping services between 

Sarawak and the ports in the consuming countries, a situation which 

placa« Sarawak in a disadvantageous position, not only for pepper, but 

for almost all tracing matters.  Un the other hand, the shipping 

services between Singapore and other countries are regular and freight 

rates are also cheaper at least by .>30.00 to a ton. This difficulty 

also has to be overcome if .'¿aravmk is to make a foothold in the overseas 

market, without goinn through Singapore. 

13.2?       «any studiea have already been earried out in regará to 

the production, processing and marketing aspect of pepper in Sarawak 

during the last 30 years.  Therefore» any discussion here would be a 

repetition of these that have already been recommended and therefore 

no attempt is made at that» 

1 
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C H A P f E B        XIV 

OTHER MINOR AQBICOT" .   ^L CHOPS 

NJPAH 

3A.1 Nipah, a semi-wild plant grown in the swamp« of Sarawak, 

la mostly concentrated in the Sarawak mangrove forest reservas in the 

First Division, Loba Pulau area (Kejang),  Kenalian forest reserve (Lawaa) 

and Awat-neat   (Lawaa) unreserved forest,    Nipah plantations «leo occur 

in small, but  varying sises,  all over the State. 

1^.2 The Nipah plant is about a foot high with long stem« 

(15-»  feet),  and leaves  (3-4 feet),  similar in shape    to those of the 

coconut tree.    The plants are vegetatively propagated.    Flowing takes 

place once a year from the  fourth year of plantation,  and the economic 

life of the plant is about  30 years  fro« than. 

1^.3 The  flowering takes place at  the end of a centrad stem. 

The flower, when nature drops off and the stem is ready  for yielding 

a kind of juice,  from which the natives of Sarawak produce sugar. 

li*»<* ^h«n the  flower drops off,  the stem ia eut at the top at 

about an inch, and an earthen pot ia fixed to it into which the juice 

is collected. Every    morning, one person,;   .   would empty the pot and 

«gain placed It  u„«. on the stem,  after cutting another inch or two of 

the ate«.    The process continues till the entire stem is exhausted 

and this occurs during a period of about 3 months, usually starting froa 

August,* 

1^.5 The collected juice ia boiled  for »bout k hour« and the final 

product is a brown colour solid which, in properties, is eonparnble to 

jaggery.    This product ia either consumed by the poor*r «actios of the 

population as a substitute  for augar,  or sold to the two distilleries 

in Kuehing, who produce inferior quality alcoholic drinìa freni it. 

1 

Thoufii some  of the   farmers do not agree vith this and 
they claim that Nipah plantations can  be worked all  the 
year round. 
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The aalt   to  the  latter has latrly reduced  considerably, as  the distilleries 

are operatine, only 50 - 60   lays ,1 year,        •     u  their inability to com »ete 

in the locel market.       This hue, resulted   from tha high excise duty on 

alcoholic drinks, 

^•6 There is  practically no information available on nipah 

aereare and production oi ni pali products  in Sarawak,    iiowever,   field 

enquiry revealed that about 2'+ gallons of juice are collecte»1  per i;ay, 

from an acre of nipah plantation-   and the  ja :«:ery yield is about one- 

sixth of  this or kO lbc. .ith the  current  market price of 15 cents 

per pound,  and asauming possible collection  for So days,  the total return 

•per acre  is   A.'ÌO per annum.      A;, no input  is necessary,  except labour  (one 

nr-n can operate  3 acres),  thie return per acre is  qu-'te good,  particularly 

from  iwarnpy lands  which other«/;SP have no use* 

I1*.7 Not  -iuch work Ir.s  been rtonr on  the possibility of improved 

utilization of nipah sugar.       It has.  however,  been  fouir,  that   the sugar 

content of the sap varies between wide xviitoj   in some sables  it «as 

found to be as  much as  2% v. h ilo  in oth-.-r--;   it was  only 8fiL    ,vi analysis 

of brown  ja  --ery  indicated  chat   it containe*" Sk'% maltose.       bo"ever, 

tit«se rosults are t.>o scanty for any conclusion to be dram and it is 

su-   asted   that  ¡MIDO deputo one of their experts  on this subject  for forking 

out the feasibility of utilizing nipah ciifpr  for the product!,.n of industrial 

alcohol or other usuabie produce-, 

l1*»" The nipah leaver, are u.-.eri by the  natives  for  tbatchin¡> 

Tlie s temp of the  leases are used m  fuel  for boilin\ the juice thus 

savin,; th«  cost on it« 

l^.S' Th© exact ncreape under nipah ¡«Ita in the .'it;.te is not known. 

Various agencies  have ..-£•% their O<TO gaedrca and most of  these »stimatee 

place the  nipah palm acreage around '+0.000  in the whole State,    and 

16,;X'Y) in   the Fiivt Divisto. •     .0,15 even  place  it  at as low aa 10,0- 0 - 

l¿tO*' acri-'S.     It   -.-(-'lilt'   he  futile   to  <-o, :-nent   on  the.<;e estimates   in  V-e 

absence of adequate-  information- 

1 



/- - toy - 

1^*10 It has b.»en reco,, tended in Chapter V, that, a sufrir factory 

be established in the dtata. This fattoi, •; ,11 yield a, substantial 

qaantity of jav:ery "»hieb mi. ht be processed into alcohol. The jaggery 

fron aípal, coule' be an a-'dition to the input for auch a plant» However, 

before venturing into such an alcohol manufacturing project, it would be 

necessary to ascertain the quantity likely to be available continuously, 

1^.11 J'he UNI.*') study sunrested earlier could look into this 

"o; sibility and in the meantime, the otate governami should carry out 

a survey to assess the aerean« under nipah palm, their locations, iresent 

system of disposal, price, employment, etc. which the IJI'I » expert would 

need for his study,  further, a detailed chemical analysis of the nipah 

ja.-^ery should also be carried out, either in the Agriculture Department 

laboratory, or in the ...cience Laboratory of the University of ïialaya. 

''/HEAT 

1 

l'+»12 heat,   in the  form èf wheat   flour,   is an essential  food  item 

all over  the vor Id.     I'he  flour is consumed  in various  forms, such as breaá, 

chapatti, nan,  noodlos,  moehfn etc.    In biscuit and confectionery also, 

uiieat  flour  is  the :,tain ingredient. 

li*«13 heat  is not f>*own in any  part of i talaya ia and the country's 

total requirement of this commod-'ty is met by imports,    ut one time, 

both the "inr;s of halaysia were importinn wheat  flour.    Today, '-itli  the 

establishment  of t.jo lar^e  flour mills.  West iialaysia is inmorting only 

wheat, and grinding is clone locally.    The East Malaysian States however, 

still import wheat  flour. 

I1*.!1* Though the total grin>>ing capacity in West Malaysia is 

sufficient to meet hotli the   «est and East Malaysian demard, very little 

sup 4y in Eaat ml ays i a ie obtain««!  from this source.    In 1970, against 

a total import of 11,577 tors of wheat   flour into Sarawak,  the West 

•alaysian stare  >*«s only   "7.36  tons^       The   performance of West iialaysia« 

••:e.-ît   flour   in oabah •••as no better.      This  state of affair is -»inly 
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lrre,-i:l'.ir oàicinr   facilities,   just to supply a small market,    The 

aid-.pin,,  facilities between the  two wingt,   -• /  Malaysia is not likely 

to improve considerably in the  foreseeable  future.      Hence, the im.»ort 

of «heat  flour  into  the two   ,ast Malaysian otates   fron West (»láyala 

is not expected  to   increase by any extent» 

i'«»ì5 Both Sarawak and Liabah import  more than 90?> of their total 

requirement from Singapore,    oome supplies are also obtained from Australia 

and HOUR l-ongj   thece  quantities  however, are  very small»    The  import of 

'/heat  flour into ¿,-ibnh and oara^ak ic shown  in Table 14,1, and the oarawak 

imports  from various sources  is shown in Table lhml. 

^•16 i'he total import of wheat flour  in iJast i'talaysia has 

increased  from 16.73*> tons,  valued at   ,5.k? million in 19a,  to 21,426 

tons,  valu«! at    -6.395 million in 1970. Thie worke out to an annual nvtrntfe 

rate of increase,   in volume,  during the period,   nt 5M and the corres pond in/ 

increase  in value   it 4)«95. 

I1*«!? Consumption of   lient  flour is  dependent directly on the 

increase  of populati m and  indirectly on the  rise  in  the standard of 

living,  v/hich enhance,  to a certain extent,   the consumption of itome like 

biscuit,  confectionery,  etc.     /ith the rise  in the standard of living, 

changes also take  place in fuod  habits, which are  likely to result in 

increased consumption of flour,   especially in  the  case of .tsian countries 

wher»  rice is still  the main staple  food. 

I*'»!'-' I«  the Chapter on   ousting Industries,  it has been surest ed 

that  the existing biscuit factories and con feet ioneriee should expand 

their production with the \ iew to replacing that  part of the import nhieh 

is not affected  by consumer  preference.      If this  recoinnendation is  ..iven 

effect to,  increased quantity of flour v/ould be required  for the additional 

production and it   is  estimated that  this oould amount to about  Z/7 of the 

current  volume of • -he-it  inmorted.    The total  average  increase in   flour 

consu. n>ti .n in  tho St*, te    oulr'  there fore be 7W* annually up to 19' '0.      Ras-d 

o,i this ,iver-tre   increase,   the combined er.timaio«»  require wnt  of "he-t   flour 

"•••<r  dirt   .   '1-.v.--ii   •-"•.''•    : ••   •.>•  •.)<•'!   Tp '^n  i   ,-,•   w,v   T^-'V-. 
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In a-'dition, the deinand of wheat flour in Brunei, vhich is at present 

2,500 tons, is also likely to increase ti r., )00 tons by the end of I960. 

Henee, by 19ÍO, the total demand of wheat flour in the region would be 

well over to,000 tons per annuo. 

^•19        Such a denaai would justify es tabi is .ment of milling 

facilities in the region both in view of the importance of wheat flour 

as a food i tea, and also for replacing imports of wheat flour from 

other countries» 

1 

ll|»ao There could either be two plants»  each with an annual 

capacity of about  20,000 tons, one in «ach otate,  or,  there could be 

only one ;-lant of ¿»0,000 tona annual capacity located either in Kuehing 

or in Kota Kinabalu.    The former suggestion would be preferable if 

the preaent transport  facility is not improved, «a in that case,  the 

cost of distribution would be reduced.      The second proposai,  though 

econolicnlly more profitable,  vrould entail higher consumer price 

because of the difficult  transport system in the region. 

ll*»21 F«r a plant <-ith a capacity to mill 20,000 tons of wheat 

flour, working 250 days a year,  on two shifts,  the fixed investment 

required would be of the order of 31 Million and the working capital 

%% million.      Such a plant »oulrl employ around kO workers of different 

categorise. 

1<#»22 * %0,000 tons plant, on the other hand, would require a 

capital investment of about  >1.8 Billion in fixed asseta «ad the working 

capital requirement would be of the order of 3800,000.    This plant 

can employ about 63 workers. 

lJ*«23 A« theae unite are standard ones and no sophisticated skill 

is involved, detailed analysis of the process, coats, etc. «re considered 

un»ee«8»ary. 
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Other Protra 

ll|,Ä The agriculture rcötc;:.-ch O.L.xaiou uí the State Government 

la currently carrying out triait- o.:,  - ht prospects  or crovin,* mushroom, 

castor,  ginger,  essential oil bearing î.l^i J; baryta ott .      While their 

efforts in this direct!.m are  praioe^ti^ 5   ih, available information i« 

still inadéquat«.      A study of the  acopo oi   interini  processing of 

these agricultural produce  for both interactional and ho.ae markets,  oan 

only be undertaken after it has loan established that  the crops can be 

grow profitably in the State.      Hoi/cvcr,  the otate Uovcróment might,  at thi. 

sta5e,  examine whether assistance in «y of tlieee  fields could be requested 

of UHIDO. 
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CHAPTER      l\ 

Li;/ESTfiCK 

i'a.l Climatológica!   fictors  generally play an over-whelming 

part  In detorr»ining loth the  .supply of.  and  the  demand   for,   livestock 

products   in developing ecónomos.     The  tropica]   plant   growth  in  ì-nlaysv» 

mukös  it difficult  to eatatliah livestock carrying paaturea,  auch  as 

occur naturally  in temperato  climates,     Hoth climatic and  noil   conditions 

do not   favour extensive cercati  growing,  which vaunld  provide the raw 

material   for livestock production.     Instead,  tropic;.1 conditions   favour 

the  •'•• velopro-nt   and  spremi   of  anin;.l   diseases  and   parasites, 

15.2 The  development  of a   livestock  industry   in ¡««..láyala   in  tha 

past,   has  b.-an   harripered by  diseases   and other  limitations  of a  technical 

nature,    ouch limitations  ara now  probably of less rsigni ficance than 

limitations of an economic  or aooial natur«.    Thoro  ia  tha  generally 

competitiva relati unship botwean crop and animal   production;   und  the 

lack of complementary relatiorinhipa  between  the   two.    Unlike many 

other countries,   where  it  i a  necessary to   intégrât"  li vos took closely 

•aith  the  over-all   farm economy,   in Malaysia,   good profits  havo boon 

obtained   frara growing crops  without  livestock» 

15».5 Jig riming,   poultry,   roaring of cattle,  buffaloes  and go its 

for t.ie.nt  purpos-.-s ara  Reneraily carried out   in Sarawak by small   fnruers. 

There   is no large scalo enterprise«   in th.- State»     A  few iairy  fart is 

are  alno   found   in the  vicinity of Kuching,   and  these are also amali 

in nature, 

ll),h The estimated livestock population of darawnk  for the period 

i960 - 1970 is shown  in Tabi« 15.1.    The overall  livestock population 

has not  varied significantly over  the years.    Only slight  variations 

ir.   tao  popul'.t.ioii  ar<-   inaic-.t.al   from yt-ar  to year.     Pig  farming ir  by 

1 



\ 

far the most   important.       Tabic 19 2' «hows  the slaughterings of 

liv.-stock  in oarav/ak   for  the pori.xi 1%2 - Ì97C    Like the livestock 

population,   tli r,;,   has not  h i.r.  any significant differences  in the number 

of slaughterings OV-.T the.- yeara» 

Tabic- 15.1 

Es I ima t cd Lives t oek Popolai i on i960 - 1,3.70. 

1 

Species 

Year 
Cattle Buffalo.ís PigB Goat« 

i960 11,11.6 9,369 177,58* 9,021 

I96I 7,620 9,982 ,      .*1 8,813 

H62 10,151 1.2,510 ,71.8 1.1,371 

I963 1.0,605 6,743 302,982 10,465 

19^ 9,766 8,^.1 27*3,712 10,21~> 

1*5 7,082 7 s 96,1 217,27? 2,224 

1966 6,699 7,503 227,9.31 6,i£9+ 

1967 7,296 7,7f>*; 229,219 7,454 

1968 7,978 »,6» 206,705 «,136 

1969 8,7.50 7,^0 196,380 7,1+ao 

1970 8,939 8, Ma 211,790 7,566 

Pig farming 

11).')    Coramercial pig keeping in Sarawak is almost an exclusivo 

Chínese enterprise, the natives of the State (Dayak« and ethers) 

-'Iso r-.-ar pigB, but compared to those balonginjp to the Chinese, 

the number is small. 

1^.6    The Chinese fart» in the Stnte are managed reasonably well. 

Th • » ì»,;s .re largo and healthy, and in littering, an average of 

12 pigs por -sow per --nnun are obtained (one litter). Occasionally, 
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'«3 high -is 14 pigs -ire also obtained in ¿,,-ie of the best firms in the 

State, 

rati.  ' *.¿ 

teck Klau iht./ritiiîs of Lifts 

1362 - 1970 

SpeciOB 

Yti'ir 
Cattle nm Buffaloes Cîon ta 

1962 1,030 kk,m 716 8l6 

1963 9B9 50,375 768 417 

19^4 251 W+,^39 1,375 672 

11.165 353 46,951 1,636 480 

1966 Fé? 70,829 1,273 469 

1967 1,113 68,685 1,39« 686 

1968 1,364 60,9^7 1,066 612 

1969 1,115 61,974 1,220 546 

1970 1,193 70,784 1,061 493 

Notes The figures for Slaughterings of Livestock 

are collected fron various district councils 

within the State. These data include livestock 

slnughterod outside the slaughtering house». 

The pigB reared by the native« on the other h.und, are small in size 

•-ind almost half the time feci from the leftovers of the household. 

The output of these pigs is around 3 pige per sow per annum. Compared 

to tiie live weight of the pigs at slaughter in the Chinese« fart» 

which is as high as 260 lbs, por pig, the mean live weight at slnughtor 

in the caso of pigs reared by nativas is only about I30 lb«. 

1 
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13.? Though the total livestock popul.^ion remained aomewhat construit 

during tho  entire period,   the pig population of the State had increased 

standily fron 177,536 in 1*0 to 302,962  in 1963 and then declined to 

196,380  in I969.      This  fall  is attributed to  the severe outbreak of 

swine  fever  in 1967.    Though the  disease was  put under control by the; 

veterinary serví cas of tho Otate  government,   the lives of a large number 

of pigs were  lost.    The  pig farming industry however,   recovered considerably 

in I«')?© as  illustrated by tho population of 211,790 in that ye-ir. 

I5.8 The  lnrgost  concentration of pig population  is  found  in the 

Third Division.    The native  pijçi  are also concentrated mostly in this 

Division.    The  ostimatad pig population by Divisions   for the  noriod 

1*8 - 197P  is shown io Tabi« 15.3 

fable 15.3 

Intimated Pig Population by Dlvleion   1968 - 1970 

Year First 
Division 

Second 
Division 

Third 
uivision 

Fourth 
Division 

Fifth 
Di vi G ion 

Total 
for 

State 

196« 22,923 22,968 126,65^ 28,943 5,217 206,705 

1969 28,526 22,082 115,571 20,571 9,631 196,301 

1970 35,030 lfi,5S? 13^,031        1^,475 9,667 211,790 

 —« — _.._ _L_.  -, —^—,,,„• ,. •,.„::., 

1 

I5.9 '-'ith the decline  in nig popul.ati.on,  slaughter also declined 

considerably.    ..« against 68,685 pigs slaughtered in 196?,  only 60,9^7 

pigs were slaughtered  in 1968 and 6l,97** «ere slaughtered in 1969. 

In 1970,  there wan considérable  improvement and the slaughter  figuro 

increased to 70,784  (ïlease see Table 15.2).    Based on a live weight 

of 220 lbs»   'per pig at slaughter,  and assuming that  the slaughter 

weight  1«  %")% of the live weight,   the  quantity of pork produced in the 

al"aighti-r  hour...-a  afnount.ai.  to 5,560  tons   in lV?0. 
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15.10 Only n  part of the nativo pigs i.« slaughtered for domestic 

consumption and the r-st is marketed. The number of pigs slaughtered 

from the native sources in 1970 was 10,920, Bns«,d on a livo weight of 

130 lbs. per pig, -.rid -i recovery of 8(Ä of consumable meut, another 

909 tons  of pork woe thus -vuilnble for consumption» 

13.11 For the inprov.-irient of the native pig keepinr, the i-'.ovarnmont 

initiated n  subsidy scherno called "Ulu i ig -Jubsidy Scheine" und or vhich 

traine s from the furriers t ruining centres -ire provided with good 

•v'uaners, high protein feed end materials for pig-sty construction. The 

issue of units from 1%? - 1970, by Divisions, under the scheme is shown 

in Table 19,'t. The scheme has however, not been ible to unke rauch 

headway, perhaps, due to the market, being far away fron the native 

long hour,«/;,«?. In addition, the government also supplies pure bred 

boars to conuercinl pig formers, -t n  subsidized rate, to maintain 

good quality herd. 

If), 12   The exact import of pork und pork preparations into -üarawak 

is difficult to obtain is son»? of the preparations aro mixtures of 

pork, b..cf TicJ veal.  However, the Dutch Team on Hegionni Planning 

•itudy of the First Division of Sarawak estimated thot in 1967, the 

quontity of pork and pork preparation imported into the Stute approximated 

to 11 ,979 tons,  .lusuning that there »as no substantial rise in import 

in I97O, the total pork consumed in the at-te in 1970 was about l?,7'+0 

tons or roughly k  lbs. per head,  «its  the population belonging to the 

ñ usi im faith und sont; others, do not «onsutne pork at all, the per capita 

consumption of pork of the pork consuming population, mainly Chinos«, 

vrm  perhaps much higher. 

1 
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15.13 The-  current  prie o structure  in t»     -nnrki-t  for pork in Sarawak 

is  rm  bolow S- 

Metaii  l'rie as  in Kuehing, ¿iibu .and Miri 

lork Uean) ••        13-to per lb, 

I'ork  (lenn  .and   frit)   -  51,¿«'  per   Lb. 

Producers prico - 90 centfi  to   II per It. 
díV€,'Wí;Í.ght) 

15.14 In vie»; of the  In¿h dOriand rind good  price- of pork in Sarawak, 

large-  scale  pig farming should be encouraged  in the st.at«.     In particular, 

the onrav/nk natives should be urged tu venture  into pig farming,  and 

assist-aic- with rtìmràs  to  faun management and  finance should bo  provided 

to  then,     oupplonontary  income derived  from tills  industry would  certainly 

help  to raise their standard of living. 

Bee f :mä Veal 

15.15 T'ho catti..•  and buff.aloc population of Sarawak is very snail 

-..nel  in both eses,  viri,ei   from A,000 to 0,00.) during the y.-ars 196('>-?C\ 

as  would bo s-;..;n  from Table 15.1-      There  i.e;  no cattle  farn .as such 

and  the  cattle are Maintain, d by  farmers   in the backyards.     In 1970, 

a   total   of ¿¡¿r>k cattle-  and buffaloes were slaughtered.    Iias<-d on «n 

estinit.jd slaughter weight of ?0,i on an average live weight of BOO lbs., 

the-  total  production of beef «nd veal wqs 1.262.2"1«) lbs.      In addition, 

the  import of b.;..;f and vc.al  was  about 1,1;»,000 Ibs.Th« per head ennnuaptian 

of beef and beef preparation,  1970 therefore,  was 2.38 lbs.  which Is 

quite low compared with other countries  in the region Including Wost 

Malaysia. 

15,1.6   The retail price of beef per lb. in Kuehing and other important 

contres in 1970 was around .,2,50 per lb. and the producer.« receive a 

live weight price of 85 cents per lb. and slaughter weight price of 

il.10 p.-r lb. Th.ee; prices cornmru well with those in West Malaysia. 

1 
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15,1?        The  r. aring of cattle  in i.»arawa> hi is never b>.-en a  full—timo 

on e upa tí on.    This  is because of the poor return  fron such an undertaking, 

Unless something is done to piice livestock farmers on a sound  econouic 

footing,  it  is   feared th.it  cattle rearing would receive  little attention,, 

thus resulting in marked decline   in  tho aninal  populntion.       If  this  trend 

is allowed unchecked,     it  would mean th.it   in time to cone,   the  entire 

demand of taeef would h!'Vc  to be met   from import» 

1.5.IK        In  tho  lirjht of this,        it io       recommended that cattle roaring 

for beef be  undertaken in the state.    However,  -is a lot  of in fornici, ti on 

grip still exist«   for large-a e-il e  cattle rearing in the  state,  and large— 

senio cattle roar in p; would entiil   heavy capital  outliy and know-how, 

only nodest-scnle cattle rearing should bo undertaken  initially» 

£rosh Hilk 

15.19 Fr.-sh  milk is produced  in a  few dairy   forran  in  the- 

surround in ps  of Kuching and  the milk is sold it about  80 cents 

per  pint,       l'ho   total  uinu.il   production m.-y be  estimated  at  ?Ij  toso 

of fresh r.iiik.    The; State's   import of milk end uilk procluets  if? 

around 4,C0O  tons  valued at   *7.^8 million.    This  is n substantial 

consumption -and  callo   for a seenrate study to look into  the possibility 

of eetablisfain«: a dairy  farr.i on nod urn lines.       UNIeO might consider 

providing insistance  for auch a study. 

Mutton 

15.20 In 1970,  sona ¥)3 goats were slaughtered while about  %€>0 tons 

of mutton and lnnb were-  importée.      Tho per capita consumption of moat 

was nuch less  than one-tenth of a pound.     ¿X'nand for nut ton and lamb 

in o'irawak  is  not  expected  to  increase considerably as  there  is  not a 

larrre "otaifial nut ton eonauairif? population. 
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IIJ.ZL The  production of  broilers  in Sarawak is  very ncjli-'.iblo  and 

slaughter consiste mostly of culled laying birds.     It  is  t;stimat;ai that 

fht-r..,   'ire  about  3óü,0<á) connorcial  Laying birds   in the St ite.     .. . ><   a* ; 

n 1-aying period of 1>': aonths,   around 200,000 old  birds are slaa.    t   ,    . 

anntreliy,     With a  total weight  of around 1?8»5  tons,  the  total  production 

cf no; i,-.orciai   poultry :;lght   h. iv-i  amounted to l't.3  tons based on  a r'.-cov^ry 

of 80%,    The number of fowls  -nd  ohickens slaughtered  from the  native 

stock  is not  known.    The Dutch Team,  however,  line»   estimated this 

slaughter   it  96,000 birds,   each  having e  live weight of 1,3 3bo.    The 

^P total  production  fron this?  Bouree,   on this basis,   works  out to  hPO tonn» 

1*?.0¿ In addition, around 10O  tons of poultry  are  i ir port; ci   into 

"iiriwak .»'»miu'slly.    Considering the  consumption of ducks  -aid ||eese,   the 

average per capite'  concunption of  poultry in the  St 'to may anount   to 

?. lbs.       The  producer's price of  old birds wis around   ,.1,00 to  81.¿0 

per lb.   of live weicht, as  against  a rotail price  of  .1,40 to   ..'l.fto par 

lb.   of live  v,.j ;ht, 

15.?3 In regard  to egg production, Sarawak is considered to bo 

A r.olf-sufficiont with e       total consumption of ?9 million 

eegs   ;*r annum "»nd -againât  n  total  production of ?k nillion eggs 

in 1967. 

15.?*'+ Table lf>»5 below shows   the consumption  of meat   in Sarawak 

for  the  period 1967 - 1990,  ma worked out by the   iX»tch Study Team. 
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Table WS 

Conautnution of Meat in Sarawak. 1967 -1990 

Unite 1967 1975 I960 I985 199C 

¡'•ovulation thousands 930 1,220 1,450 1,730 2,040 

Por enput consumption Off 

1) - bocf   ind veal kg.  por year I.25 1.5c 1.75 1.95 2.20 
- mutton,  Im%b and 

goat -    do    - 0,05 O.Of 1.06 0,0? Ü.O': 

- pork -    do    - 12.70 15.70 14,50 15.20 16.00 
1) - ; ouitry -    do    - 1.50 I.90 2.15 2.15 2,85 

- total  merit -    do    - 15.50 17.16 18, ¥» 19.67 21.13 

Tot. «2 demand  for  s 

- beef and vonl ton» 1,125 l,8oo 2tiW0 3,300 4.400 

- mutton ote. - do  - 46 72 86 119 lía 

- pork - do - 11,675 16,440 20,700 2S,90A 32,1«: 

- poultry - do - 1,200 2,2* 2,070 4,170 5,72c 

-  total  neat - dc  - 14,846 20,6«) 26,300 33,500 42,501 

"Ssumod income elasticities of demand: 1.2, 1.0, 0.5 and 1.4 
respectively, which se ens to bo a reasonable assumption according 
to the F.M.O. agricultural 

Cot modi ties Projections 1975 and 198.5. Furthermore a, growth of 
the por caput income; of 2fi annually has been assumed, 'l'ho price 
level is supposed to remain at the 196? level» 

1 

15.25   It would be seen that there is likely to be a great increase 

in the demand for meat and meat products in Sarawak and it would bo 

necessary for th»,- iìtato Government to work out the programmo of 

establishing large pig farms and cattle farms in the State to meet 

the increased demand» For the economics of establishing such farne, 

the ."tato Government might refer to the industrial potentiality study 

of Sahafa conducted by FIDA, wherein the cost estimates for auch farms 

have been provided. These on ti mat...-s with necenssry adjustments can 

bo applied for Sarawak, 
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general Performance 

16.1 The òfiti .tic.   Ueairtnent  of  the  Govornuent coniJuct.¡ annual 

survey  of   the  rianuf'<clurin,    in.1 a, trie e   in  tl.      .tate.   The  latent 

...urvey  report  '«vr.il,.: 1,.  r l-:toa  t)  th-  ye ir 1969. Acordim: to  this 

rnrvy,   there -ere   1,9V-  innv,tri il  eat oüiah.Miits in th.;  Ht < U-   in 1969 

•i     •»/-ninrjt   1,S91   in  1<)66,   1 ,^yk  in   Ipá?   ;n.:   1,739  in  1%   .   The 

c«.rren;iOiàtlìri.- porcaio •  e ri ;,•,<  ",.ru k,   5   , d   11   r« .-.p«ctiv«-ly.   The  hipear 

rete of  incr-x«..-   in   1/9  :ns  ,,or'i ;pa  due,    mono  oth.T  reasons,   te   Ihr- 

.ret'in    a«r:reneaa   in  t;v  local  bu. inc-v  ccuauntty of the  neceaaity 

of local  production,  in vie    oi   irv  propre.vive withdrawal  of 

; r. ferontial   ieipert  .luty  enjoyed  previously by  the   linnt  M days irvi  otite, 

hveover,   th     dornen- te » i, i v.,  ef '  el,   ef  .roeiiv.   induetrialÍnot ion   tahínp 

pi-ce   in  Sin.-npore    vo   o.,,,t  K.l.yr,i>.   is   else  reflected  in  tai   .   hone 

h  eie  information on tee  e muf ictur in, :  in. Iur.tr i cu  for the period   1966 - 

1-.'69 is nhown  in Table   16.1. 

16.¿ The nutaher of e  ro-procensinp   -nh   foe,! manufacturinp;  industriar; 

did  n>t   mcreenf   atibat Oiiially v,   .-mid   be   evident   fron  the  tibie.   'Plus 

ie   due   te   Virion.,   r   vaaa.     In   tec   ceee  of  aero-processirip  industries 

i.e.   rubber refilling,  a-po  fictory,   etc.   v/hich deperir! lively on 

international mrkot,  ti...ro eae  in  f-.et      ..irop due to the ieelinlag 

prices ef  th,:  coneioditiee.   l4l  the   eev  of  industrie« like  coconut 

<>il nills,   the  drop in  th     mr.iber of eel hïlisheent« eau nainly due to 

the  short   supply  of  raw  a. ; ;.. riele.   TLoU<ph  tho  decline  in  the  .;u..iber 

ie not appreciable,   the- v   1.   ctorios often worked much below cecity 

ae  end when the prices dropped. 
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1<-,5 The  tiUi.ib'vr  ¡'I'  /**'•>'-.;  ..  Auf'.cturin    "mite  has  incrveued   t'r •• : 

l*l)7  in  1966  to '?6^  ia 1%'.  iv.-r- ..tiitin    vi   >Vi.<-v.-  inm",.-..-  ..f er-vaed 

14"''   luriiif  the  period;   !,-¡    M,   HT   íhcrvvs    >.f 8% w:i.;  aurini*  1')63.   The  o 

fo-iíj   industries con..ia::,,,''   ->f ici.-cr>:;h ai.aif 'Ct.ur«.-,  mnuf tcture-   ¡f 

pickle,   end  :,'ìUC.•• »   sui  r   fi s  pr..-p ir ìti'in   ir.d  e-r.-eerviry,;»   sape i.iillr, 

rice; nills,   bis uit   feet erie-,   „:tc.   (f>e<- Tìbie  16.1,   column 1). 

1Í..»1* Th<-  nufibi.T  . t bev. r   \:  e,liu, 1* icturin<<   industries   in   1%f    i'< r\ 

1?.   It.  1-if7 on«.- -ioro '••;•   '    ed and  durinr   t'r-..- next  t>.-.> y«; srs  it  n.-ir i;i<>d 

the  evie.   Thi>   èpvu - •: f iii-:u .trie«  included di stillini*,   rectifying  --.ml 

blondín»-; of spirits   iY-v lee Jly  ;;n,;n  nip'ii    eu.-."ir" nnd mnuf \cturir: ' 

Mí  '---oft.  drinkf» ' ad   c  rb .int.-d be¥ere.e«a» 

16.5 In  terQr,  >>i' v .In    of rn't.ut,   tin.-   -,   re-proc«,. s&irt«'  induct ri oc 

•'.counted   for sor.ethie • b  ts. ev  %i# to 5M -mnually of the   total   >utput 

in  tilt-  lanuf .cturinp   • ci -r during  th-,    period under r.-vi. >v.   The  £ )-<d 

pfvcvjf.itij";  industries r,. »-formed  sen e what  better where  th,- vnluo of 

.HIt.,-ut  incr -aaed  from   ibout ft/ ir,  1966 te around  8# in 1r)69. 

16.6 In terror,  Dì v •• li¡ 1.   -.ddc'd,   th..  perfornntico of these-  two s .ct-Ts 

remained around 3% - 'vi ': .:   th.   vüue r.ddtd by 'ili   types, of  industries. 

16.7 PífUTijfi  on -•> ed" : yriciit   for  1')ß9 ero net  a vii IT ble- yet, 

:!">wevi.-r,   in I'ddB th.   e :iv-bfiKe induntrier- esíploy.ei J°>Q full-tin« 

.»•"rkoFí- nnd 86 ¡)-'<rt-tí-!(..   ;>.;íd eork -rr,,   The eorr...s,pQridinp number of 

unpaid workers or   far.ily workers durili -  th«.-  year were ?k an :  Mi 

respectively.  »>>; agninst  tdio,   the-  ft,..-»:'  industries employ«-»  1,1*»7 

full-time  pair! „exrk r,,  sad  1dd'  part-time  ,<nid workers.  Tlie  number of 

unpaid workerr, wore  3d1*  full-time an    307 part-time.  There were, no 

pert-time   pnid  word  i\-    i>    td     b..v  1-. -.-•  sà'.n- f->cturin/  in eistry  •'>!>-   the 

numht-r ef  full-time m.p-ai »  .   rkers svre o.ily  1P.   ¡'h-    tob-icc- 

1 

r 
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n-imif.-ìcturinj-  in-hr Ir;/  o ,,, 1 :,y,,;! 0}  ful)-tini-      .rki-r,,  Th-   rubb.-r 

in untry which   «Iso   inclue;;   f-    onnuf <.ctur    ->f rubbt.-r fnotu. or 

in  thiv,   -. :.fiblifih..v;tit     ..,i.i:..i .yoo  79  full-1 im- orni  4 j/irt-time  pnid 

o n-koro.  Th(    raanuf tclttrin     >r ::oapf   w^   hiuo   UT"  cleaning compounrk- 

in  5  «xiotìnol oot-'bliooontoite  e-m-l-ye-'  ¿V   full-timo paid vnrk-r<- orol 

*>   ftìll-tino  unpaid   -vk.r.,   The   co,iM.a<.ol   pcTCoriUv:..-  ahnre  of  rh,.   -;,:r.,. 

..r-ci.ñfíín,-,   food on.]  ;,v,-i-'   o  írvoiotríoo  i¿.  th,   in'ustrì-si omploym,-iit 

nf  th.-  ¿tate   ir;    ;hov.n   i.i  'Tìbie   16.2, 

Table  16.2 

Full~ti.; _ Irn^ .iù 

35'• 

16,: 

P-irt-tii.u Unpaid 

RjTt-tini- Paid 

5ñ'ié 

The  hit:h percontoo-o   ,f u:i -.id  •• ,>r!:ot\.,   both   full-tin,   -.n i p .rt-ti.ne 

and  il:;«  paid  port-tihie,   cl-  ori)   indie .to   that   -   lar^o  aceti MI  of   !Pu 

tot-I   industri-ti eotaM.ioh:¡,.nto  in  th.    food   ir,<«  -i^ro-induutry sector 

;re   fawily  unierpriaoo,   abore    yart   fro.i   th«.-   hood  of  the  faodly mri 

the mother,  school-^nia.-  chi] ii-e-n   -..Iso wrk either on woo or t-ith 

1 

a  afilli  iliovince-. 

16.ft             Though tit,'  por unit   v-.lu,    of output   in n(;rr--induntries \ir.n 

•M; hioh  aa  ,.16?, Wo in 19Í.G,   the .-s«.- unito  -ir,-   o.-dly «mil m,  th..   bulk 

of  thio  valuó   i« ,T-.1,_ up .-.r   th.   cost  of raw «roitorialo which -tr,;  rubber 

in the  CABO of  rubb..-r r.-millinf   «iih rubber sookehousoñ,  .ini coprn 

in  tho  c-.«e uf oil milla.   In  th,;  food annuficturin« itv.Iuntries, 

the  nvi-rntro vnlue of output   i,a around   «>2,500f   illustrating th.   sr.wll 

HíZO  of  the   fact, ríos.   In  f-ct,   ..xc.pt   f-r oril,  fish proe.oaain     i'  et->ryt 

?   biscuit   f.et orici     ..•        í   ••   •  a   .     n.'   ríe    „ilio,   -.11    -th   r  f-ol 

. r ,c. . -in« miitt     r-.   i-.-i ;ra. fie aitly  • ooll,   L«  t'a.   b-v.r.po 

1 
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:tonufocturin- rector,   t';.-  V-ulk ->f  th..   vuluc    of output   io  r.rnb.- up <->y 

the  bnttlinr ¡lir.t  -i'  nrooo- '; l.o.-ivi.,   th-..   internationally kn-.un 

b v. r">i»»' tainufoetur. r« 

1f'»9 The  pr<..cn'.   ..u-.iti  ,1 cf  th     v^ri-ue   in-'u-.trio;.  -in.   dincu. .¡. 

tieloo: 

jjuhh.;r-R-1Gc  Iiiduf,trL;; 

1b.10 ¿<ubtx;r  renili io,    of I- vt   to?.    .rd   ruoh  >- owoio. hontjeo  off- 

«•' t   Lu;,  oro  ¡en ìnteinob    a,'   run  by  th«-   rubber  ox4v>rtcro   -in.!   fee 

indivi lu; In.   An   Hi.-   ex,   rf    ,f  rubb.-r     \n-r   t.,,   oeriod  of  yoero  b eu 

Ji,'inc11..-1  con.« irleruhi;/,   M.    vir-   of  output   ia  th.    individu-.1   unit 

drop «-d  conrdderobly.  ïh,  tar..e  ru^hor  f-otoor unit:,,    -1':   l,>e  t-d 

in  kuchin«;,   -"iro  vory  .«oil  in  oí?».;,   their cnn.dn, d output  be-in    "nly 

v,'1<4,,->••;•  m  I9A8.  Vulcudr.in    -in-   rut -,   .din-;   o   tyren ,m:   r-Mir --f 

tubo,  oro  ictuilly  un 'ort   '0.0  h /    "y?.i I     ;,rvio    unito  aito-riiu;  to 

t>o   loco.lÌ7,...<i  -rirkvtf..   To-o.   unito;   b .v-..-   tb  ir   io^c-tonce   in   ti ir own 

way. 

Food -ind bcvcr-i,-^,.  Industrie-0 

16.11 The   fro d   -tv   boífor   ;,.   iü ìuotrie ,;   io  .otnwak   include   the- 

1 

following.- 

(i) M-onui'--ctur.   of io«-cr..-'un 

(ii) rt;imf ictur.   -f , iekiec   aid   soucec 

(lii) Other  fi,! proper-tien -¿nd  pro::..»rving 

(ivi boSo aillo 

M Rie.   rollio 

(vi) Biscuit   f.-.ct jrion 

(vii) Bnk. oiof; 

(Vili) M-uiuf-.cttir • of e  nr- ctien- ry 

(ix) í,¡- ,:-   et-..-,     .f     ;tJl   . ut   0      -L...  or:«   r-L-t.-! 
V'.n ,ic   Ili  ,,r- duct.' ! 

1 
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Cx) M-.nui  c! Ji" ' • 1"  e .- i'f--v   _  ••••.kr 

(xi) le.,   f ck i-y 

(xii) birtillia-,   «•. ctifyin       ,k  bl, ikirr'   'if   '¡pirite 

(xiiî) M.nuf'ciur.   • •f  •••„-,<•   drink.s   >.irl  eo-rboivi t..-!  b> v  r   •••'• 

(xiv) llonok :ctur      .f  .o de-....;     ik curry  po>ol. r 

M.r.uf tetur»   of Ico-Cri. Tî 

1P.1? fhi'  ist—cr.- in unit',   ir;  ò ru' 'k    o    r. illy   ¡«•••p.   fre, ,v 

rofrk/or.tor unit:,,  o. in,   i 1,.«!   h-   C--M   ....    ,!•  p..-;  e ¡turili,'   to  tli    n    il,;; 

•f   th..- cu;-tonore   vi ritiri     tat:;        h<">p ..   Ph. • 1      r    loe   t..'!   in   town 

c.T.tr.-K -iri'l  hii'-r'     nd    -r    o >.-      ir k-   -(...Il   dirtribHkrl. 

F i c kl to..   'ri d  b • 1 u e.. ;   K-ct  ri..-;:; 

1''">« !3 T'irkl  ;;     r      ,   t.t.a.   T •   t",     í   oori  ni.   f'-nl   it.. ins  in  th-    .r;í  n 

count rie:,,   partimi   rly     ' oro   ti. •  Chin. re popal ition   is precloninoiît. 

In   . - r.awak,   th..To   'ir    fiv-    ri''li   i,.at;   prci-'ucinf only   noy-:   h. on  •   ;uc. , 

Tho:,e unit.;  or,,   dir.tribut   d    •     b   lo   ;- 

First Divi.don -      ,5 

fa-oc )ìi !  riviri.41 - Nil 

Third uiviodon -      1 

Fourth  Di viri or -      1 

Fifth "Ivi ion - Nil 

All   tho;«.. mntr   ire  o.'itl"';,-o-ty)..e  ..-atablirhumto  run   by  the Chinoro. 

The s o unit;'.  are  '-/orkinr  in rather unhygienic condition!-,,  iviinly due 

to   lock of  sfvicfc and airo  c-'pitul.  Bio proceeß oriployod  i?;  crude. 

Tin;- bt.'irir;  'ire  firri 10 ocd oik   then boi lei in vtr-   for about  ° 

hour;;,  'flic  eoft  bo oic; are  thru  put  in  o  roon  for humidification ill 

tr-ys  for  5 - !» dayr.,     ft,.r which  tho be ais -re  taken  out and waked 

.7.in. Tho washed  beare   o-.. nixed  with brine v.-ter  in  tho r-tiu of 

U?    ,nd  put   ir   ,i-.r."   k  ,,t   io   .y,;,   y  r.'.   Depondirr-  on   too   rare hi:, ,   the 

.'< 'r-    'ri   •'•• !'t   th   io    f r  a - ? 00. r- k f r.   tk    lirpj.d   i.    1. c o t  •'.. 

1 
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Th .   lindi   in   th.-;,   :  --il.        ,r   ;   ur.J   h  c .   i ,t  •   t!i.    ,rra   io   tir    •.¡••en 

y.ri.   It   ia con.-.i :..-r -    t.!. • >   ti;    laa...r  th<   -uc.   ia  Heal  in   ta,    -•••. ¡i 

y  :• i,   th    bet'., r  í     t'..    •    tir;, , 

"6.1<*           J'li'     -•:n     -\<a ti . fi - I;     , c..:it. ;ti.> ,  en be uih.d  -.-an   ¡n<l 

i: in up to 3  - i| ti.-    , i'!, fi ,-l riva'ti.   í      .   e,;.;.- taa; ; a.     ,i?  f>   - 

>r   fertilizer.   Ta,   anua • i. ríl1    ¡ í,,  b >ttl .r.  b.v   Ivaicl pnurin •     .  1   '-.la 

in  the   r.r¡rket. 

1f». ir5 In   vi...,-    ,r  t!,.    r  et   tu   t    .11   t.h    .->P rotuna  -<r     c;rri, ¡   -.ut 

i:i  op.n  ¡V'Cc,   I;r:<.    M  ..tit ì .. -lu -.t,   !..  v , ,   iaaecta,  <,tc. 

accurmlate  on   th    boi lin,; y  le.     ;i,i    .]./•.   i.   th     jera.   H/sir,   -ir »ypînya, 

etc.   af  the   -íarne tic    ,,i,i. 1      -r«.   ;e t unco..,    a, it..m.  urne!;  e;.-t   nixed 

'liirinr   t h»;  :-ri>c .;,s» 

if,'1f inrin     fi..].'    .;     i ri«..-,,   it   ...     • .ta,   rod  that   ih,   f-.ctory 

•vii.-r.-i  u-..r...   ii;.r.     .f  ; \    .,,,    '    .f î , • i...t.. iîii a : by.^nic  car. Ut ion   ia 

th. ir   f :ct-->rie»,,   '.ut   a,, y a,.a,   -,,,,,   u     f  •!.    it    :t.   th      .r.aerit 

•<r.. ni:.. a  -  «»hic!,   îf.   te,, ir   '.   u ,-hald,   fheie   r. au    .ta   for   Itivi   ia   t:... 

iiiSuatri   1   -.r,   a ,   il.   i-    r      ,rtod,   h   v..-  he. n  tura,   i  -Iowa »-y ta. 

••-v« miì.-nt   in  c -a. i \  -  ti   -,     f t'->.    aaali   :i       , ,; th.-ir ne, riti   n. 

1i*'17 5:r-ai-,k   in,ort    '   201,,:'O?   .;  liana   a   ...»„y i  bain  sauce  value.! 

-t  4¿«>3»W) in   l%a,  r. is .,..ri:ü ,,ut   t.   a  v lu    of '.? par (talion, 

t'a-  prie   --•!'  any.  ;„...;,  aaiice  ia th.-  la-cal  u,rk, t  for both locally 

[-r-.,lucadf   n.-.  well     ;    ta,   inerte.!   it en  i     the  :nr.ie.   Baatai on   the 

v  lu*'   nf   -2 iy r f-U.-i   ta:   lac:-.1   ^reduction    T  aoyo  boa» :vmc>?  is 

,stif;at,,ì   -t   1?'), „?•;   --ll.ai,   í,;   1%8.   It   í,;   t»a,-.  noted  that   th..   t-tal 

!   C-l   production   a .;-,*i;tct   'KT'  ,,f   th .     »tattí's   tat ll   c-nnuoyt iai,   af 

5 V,?3a  .Tillono  in •'  -f-  y   -r. 
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1ó.1-'. rii.:  h.fit..'.    i,      i-t  -.,       ,y    \.    • .  ..auca  h-tivon   V) :~> -  1aa: 

raaa   -.t   -<n  -v-a-   x   :-   !..   . '   -,,i ,   '.iti,  t-t  1   pr.v!ucti'>n r-rvdnin    . t.-tic 

••t   th     1-..-V. 1    -f   th •   1 >f'-7  ,r   h.eii  -a   ¡uria     la,.,   porrti.   Ph.   r t •     f 

•ii^:'-'"'->    i-  n't   lira!;    t     r aaia   -t   thia    I   v  1.   '„"„.v.r,   •-ita   th 

rL:irl:"  rt',rii   ri     !'   li/i        •;  !    .1:...   iaca  •. ,,,«1   population,   p-rticuV rly 

•>a-aa   t.h<-  Chiaa..   ,    .a       J        «at.  ,.hC  ctiv     t >aaiat   fron.-,tí ai  -'.riva 

i i-'-Tt. :k*-n   ta'   ta      •-v     ,.,..;.!,   th       v.-v •. •••     ..mu   1   r • \>    .f  incr   aaa  'a. 

...UC;   concunption,   ra'ul      h, :,;u. .;•:      f.   1  <¿.   oui:!,   -i   Fata    .»f   íata- 

c  lia   f>T   pri Tity     ta-ati   „   t     th     in'natry   f.-r  ita  -. "îorn u; • ti.  n 

ai '   < f fiai...nt   fartet i   aia :, 

aie 1.1.1') 'lia. 

"Ce   rhm   ly,   ;.,.ai f' 

•<=<-: a  r       f" . f   tai.,  -aaria t    ¡la   ar _    et 

• *-' - ¡«       M ••*<  •   r  r   i'\->rt    >.r , i ich iri....-ry aa" 

*   .':ir'^nt   fr"n  .tia-ta  li-,   hif-rtaa   t» ly,   h-WaVar,   ti   ir  -'ff. Ha    a., f r 

h-.v.   a   t   h. .-'ii  auc-a-     •'•  1    la     t.   lac'-     t   ,-•••• r accana,     ttaai. 

t 

V,*"'° Th' Y'    '-<    .".raa;f'a1    ta a      a      • r ••--k,   --h •   ¡r     ail  Chira   ., , 

hay.    th.    t. chr. ic  l   e,      ili   -•   f..   rUr:   • h,,    f  ct-ai.       ,r.  la lar.  Ha.   ;. 

'iiv,.n  th.    pm-r  a-,, -aturaity,   th. y   ;r     c •;   M-    • r  r. p] icinr  «a,-  , a'.ir,. 

i.'i.^rt   hy  laca   ar-arti   a.   If.   i',   f.    a .frM   acaaa.AJ   tir-t   |\ir 

a plicata-r,   far  la nd   i.    f, ..    ira hiatal   1   a .t   t..     -t  P-iul •u«(n  'r hue :, ira ) 

ah .uld   ta    pivri  ayop- thatíc  ca a¡, ,î.a.r , ti ,Il# 

1,r».."'1 Lik,    the.     tha.-r  ia-hia - ai,.a,   tu«,   aaall   aauc,;   t'actoriaa  in the 

:,t,lt   •r'v,    "'
1F

°  ^>fii'   l'in'.nei   1   pr-1.1. wa,   Plan^h  tru-rc- ara  ;p-v..raauat~ 

ap-»iaa»rf-d  instituía aa   ai car,, marcial b aika  in th"  «tata whoa ...  r«l,a 

pia-vi-'a   far  fiivmciaa   th.,   .ualualri,. .,   thaa:,,  ar,   oft on m rigid that it  is 

•:ìr.a.st   inp-.Gr-iblt   in-   ta.    .an,  il  unita   ta  obtain  • assistance.   Firstly, 

they   isc   ine ..pable  at  of ,.ria -   -.aaa-te  : aciiritíea -a,  rvquiro.-l  by 

the  fir. .nein-   halî.»,.,a.   Fa- .-xa.ala,   th.   na.rml.  b, lon-inpa  of      „all 

:   l!   -: '       * •   ••-'»        f- ••  P'-na,   j  r..,   , ta.   th-    t   t  1 r-   - -. r      , i 
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valu o of •.'  ich would ta.   so  insignificant   to be  oitlu.-r offered or 

accepted -:n a<:>eurity  for any cizeable linn.     It   is,  therefore, 

recommended  that   the government nliould either set   up an  institution 

with liberalized rul-.r. to   finance  the saall  industries or liberalizo 

the rules  of the  existing institutions,   particularly,   in the c^e of 

n re-quest   for  financia,! as£-:ístance  from small   industrial units. 

16.22 ,\B  security would be  the main i.esuo  in such  financing,  the 

5t-te  government night consider including th«;  granting of loans  to Malaysian 

citizens of .¡nrawnk origin  for establishment  or  expansion of small-sc  la 

industries  to  the  extent of 310,000 on personal  surety,   425,000 oa two 

colatami .sureties  ••nd up  to   i 100,000 to be covered to  the extant of 

?75fOOO by   the  assets  created  out  of the   loan  and  the balance  on  two 

colateral sureties.    To cncu.ro proper utilization of the- loan,   either 

joint account with the  financing agency administering  the loan or payaient 

of the-  auount  in  instalment according to  tin;  progress  of implementation 

of a  previously approved plant,  could be  tried.    Those  -ire aiiaple guidelines 

tnd a detailed study of the   financial requirement by the small   inaustries 

aoulcl be required,   if the suggestion  is  ngr»ed to, 

16.23 -^s  sauce is n  food item,  conformity to certain regulations 

with minimum of hygienic conditions  is required.     It  is suggested  that 

the ot'-tt,   governai» nt's Health  ¡iepartraait  should be nctivised to undertake 

this. 

Other Fish Preparation and i'r&serving 

16.24 In 1969,  th..-re »«re  four  fish preparation and preserving 

units of which one was i  fish canning unit establish ;d on a joint 

venture with a Japanese  firn.    This is  a modern unit.    Though the unit 

is still running at a loss,   it  is  expected that with the change  in the 

managereait  and organization which took  place: rta ntly,  the situation 

1 



J - 
\ 

-   H..» •; - 

• i. ul (  ii.iprov    i 'i   t.-     . e-' , í'-- '..'ir. ,   T;u     ti,- r iiaif,:   ¡r,.   on - ,-,- -i   i;   irvi:.y 

i,   ,          ".Iti..    '        .'"       fi.,il       .•    '     Ci' . •-'     r c •.•.. . 

S  ,;.    hi Un 

1'».- "            C\i     ,    .;iti •••    r 1 li«    exirtin    ."•    ;     i.;ili. in-   iii'lu -try   b   r,  bi •-n 

:ì:.cu; .-•, -I   ìi:   Gir Pi, r   l'Ili •••• ;>v.. 

IííCL  Milling 

1í
:
>..'M           Th.;r-    -'.-r.     ,'r" i íc        il: •     i:;  ,:   r • .>v;   ií.   1/Ti,   ,.-c ,t.t    r   :   '11 

m 

% 

• V' r  thf  ot.   !..'-.    !\     1    • 

li :    ..fC.'H i   UÌvi.'i    li»    .   '•.. ,r; 

n¡-  l'.'i-r.    • -v..n   i-:/..i í       -il 

v. ry littl.   ,;c-,p...   f. ,-    uj 

p'!(l'.!y    ìn     .>\r                     i:.         ,'    ',«"; 

l'r ••;  f.h     fit-in   r. <   tin..-  .«il] 

ì.    v .ry  di f icult.      ,.     . j 

in;->rt.-. 1   rice. ;   .. -r <• - ..k  !   i 

L!í;..cuit   F-»ct nrít. a 

t   c   '.C'.í'l  '-ti  a,   '•• ',',.;V..r,   u. ,-.    i,:  t.i.    Fir.vt 

f   ti,.,    rie.     ¡il. i        .   ,',     :.;i i ili   in   fiiz. •     li-i 

.   Ti:,"'      -.ili;    i'   fi,    ''lì   cu.--tor,   .    ni;-,   TI ..f..    i. 

í  i •r''V,,'U(.nt   ir   ti1     rie-   nil] in,-  ínüu.-.try  -i..v 

Hi   n ,:itly   :;e  ttorvcl   - re;;,  ••mi   tr-nv,,p- >rt   c L-. ri 

,.-'1  -".-ììT;   i'p-.'i    ali.-;   t -,  c-.ru'.ur.u-r  c.'utr ,. 

« ,-i.ty -:f  the u.-b -ri  ;,n-:.m]   ti.»ri   ir,  f   »     ith 

ii  t   i:.:pi rt-, r    ,1'   rie. , 

"/     J.-cnit   i ctwriec.   ili   th,    .,t.t...    -;•.    r\   lly 1'.,,:'?             „11    hut   3      1   •. 

C'itt • 'i—typt- unit.    . <::   '   .. ,- «'li     v. r  tiu-   fit   ti-,   Tìu   ihn •-  Liry-- 

f' et-<ri«.-G   ir    in  Kuc.ii... -, "'¡IC!    t,w     .r«:    f .riily  <:ntí..-rprí,-e;    --a'    n<- 

'..   run   by \ pu-.lie   1 L   it   ! <*'   -1      ny,   Th.;   hi; .cuit.",    f-r-i'iuc,:-«!    fi-f,.;   fi     "« 

i*  Ot-ri..-"  :\i\.   wt. 11   -en,'  t- -'   i      -   '•-     L'>C'.I   ,-:rk.,-t.    i:i;,.-iiit:    ,:r<-"'uc; 

,i ¡rticul-.rly   fr -»«   V       ,: el "'•y     :,-'"•.>',    '''.'   •''   -    public    linit«.-:"i   Ci.,,'!!;-       : 

<"' • V'vribi ,-•  i:t   ,¡u ility   i ¡•.culiP,   i, r-„-,;-t, -i   fi-.,,     ',..;t   M-riyrd-   -ai-' 

rin-'.p'.r' . 

16.?8          Ih»--  t-t <1  v lu f   ,,.i,,<-i;itii,   h-'tii   •;u,.,.-..t.'ijt.-'i    \r.:\  Ufirr», .-i.t..:h -il, 

in, <>rt....-l   int. -   th      ;-t. .*.•    Î - -ruin'    :i',f.  íllií >n   Cr.li:-.: -.-   ;..;..-•.-  T ìM.T-; 

'''.."'   -m«i   1".'») .    .,": i i , i   !      H    •-   Ul       .!'•: • ;      b,     th -r¡-     Ili,,    f - | 

Í 

.L. 
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- V.6 _ 1 
e   rr ur:n>r   vrJ' T. i'.C', i        .'• .'   .h<-  bul.  e--n-'ti..i.-ro  ouch    :o   h"t -lr- 

'.n'   r  of'ironto v/hic'.-   e   t.   r   t     t ^ri  to,   it  oh-nlh  b>-   possible  to 

...ibrtitut.--  t!i     IT: *tî   n     f  th.-  tot   i   top-rt  by  íner -oroíd  1<-C'l 

T , hietion.  Th    pi-ibleo   •'•'  t'"-   in bio try •• ; in in opaco anh   Firnnc- 

on.''   r< conntn.;-'tion."; rao-lo  i    th     cr.o<     -f tb    ...nuco  iniuotry would th  r 

t TO   • ,.;ly  t-   thin   in.   •'•A.r;/    • '   o, 11. 

3'.:-ury Industry 

16»,") Th    tot--  vj unit,     ¡r    -In- c   tt o     unit;,  op».-r-. tin;-  in 

•.mbyi;i(;n-e con liti -IT .   In    ,. iiv  c-.-.;,   th.:-.'   T>   , ort • •ctivitio',    f 

c >f ;'»;«.-  ;ho|i-,   H.i'uViT,   ¡,o     unit.;     T-    di r.tri buW   Koii.-'hit  unif'jrnlp 

)1,   th-     b'.oio   "f"   '     ,ìU1   tí   i:   t-        .    -t   th.;   1  .c :l   ¡'rjllir.'.lt.tlt.;,. 

il   ..C> ctiort<Ty In ' UOá i'11 

16.50 Tîu.'  con f «.-et i ;i.-ry   in 'u; ¡try   ;lr  •  cr.n.-ir-tr. u/iinly of cotto-te 

ur.it;    »'hieb  ooho     oo - t iropi;  " i ne I  c   t..-r  to   tho  1 <col  ,prh:t.   'Ao 

,.r-'f.¡v et    -f <*«•¥-.1 -pi.\ bii     i;,  u; try   Irò  h... n  hiocuoo.  l   ii;   fctu   Ch-pt-r 

'il   OoCOO« 

« 
f*»-.imf-.cturt* - f M..,ehof.r. K obi..--    ;-¡o  ti r-Ud lie t.o 

1o»jl ik-.-lv   >n,   ri     ol ;C  etc.  SU» ar.onc:  thu ooot   inport-int   itcr.ic   in 

t.'..   hbin«-;.(;  foi-!  jir..;..-r .ti -n.   hb.       -«/on ne ...h • -n ninafocturiiio tii.its 

in   the Et'ätf   ori.  '11  v. ry •....•11   fo.dly unit;; h >virv; t"tol iiì.>ro;'ubi 

f •• r ; .."«libit ion  in  t.ieir  •    rbin .  l,r.;.ii.*..;«.-. .Tlieru  in  ;"n;*it  Ecpe  for 

ío¡,rfVi-%.;«jnt in  tiri«   itr'uotry -,..   the fit .to  iuporto  iround   "1.3 million 

w Tthi of noehoon   uo   oíoil ;r product;-  omiu-'lly.  Thi.o  inport  io 

n ..otly  fmn Chírn    'il..'  Hop. • Ron-';. 

I^.hh Tilt  pp< blu..i  hur«.  ".•••;i?i  io  ••-£ fin.'U!C.    ond accomodation» 

••nei-  th..- pr-.blen ir.  wlv."!,   it  'Iv uld b^   ^naibiv  ih«r the  inlu.otry 

t     !•-.   bo.   th<    .ritiro,   i -..   ri     itb 1  c  1  pro-'ucti-;n. 



-     H H 7    - 

M; rmf'sctur..   >f Coff,:e 

1 * J • 3 "5 fiel''     tu-ly  i*. V..-.K ''   fi.it  the-.e   -ir..:  r- -ni l y  n- t.   croie-;- 

rirkinr unit«.   Ti,     c-'ff< e     h Ví.-.  ¡-^irit-'in  err'-ll   h ureìviìd  coffee 

,-ín L-ro   fer service   ¡      t-,   ir  cesi  r.jo.   Th.;   ;,,.<     ihility  -M'  -r t rlír-hín,; 

>   C »f feo   factory   ir,   li     - L   ir-   'i.--'   b. ,.. ri    Ü. ;eu;;o,   !   in   tü     Clnptr -    :-n 

C   ff\. •. 

Ici,  fret ->rifs 

16..'A Of the  ten  ic.    i   et '•ri-,     in úiriwnk,  -inly t*-<  ->iv  >«f any 

nnf;niiu:!( .   Ali   tie.re   ir,.-   rnct.ric,   eh    •  ì.t-i.i.y   tu   tli-    fir.hin,:   in re try, 

ih.   ;>r:r.,,jîit   iru.t-.Ilo '  e  t  icitv  i    ;;,.<:.  only  <:t;ffiri»,nt  t<.  rii.-et  the n«,-.he 

f   ir,.    fi.-,hin     indu, try   but     1 ;.    e .p .il,    ef  e   L  rin,r     d-'iti   r, .1 

•"•   ¡uir. ih'i-it  t>   th.    o/t.uA     f  50' . f tu. ir   %r    -ort   pn^ucU  n. 

1 

• 

IJi   tilliii,:,  rtegtífyín ^_ii_.lt-jeLire ;T ü^irit_ 

^»iS 'nur,     -r     L,   ,    "i'.til l,-ri. ,    ir;   ti •   it, -te   dirti] 1 inf -ole  Ir lie 

'-'  V' '"-:- •':.   P  th   !.h     irci,   rio-   T..  l'.fit. :   i;, ¡Auch in-..   Th.    f.u  lity of 

th..    til». 'lICtf,   i:     inferi    F     'ht;     CO! .    r e '    te    til.     ii.CO.rt  . ì   equiv.loilC , 

fhe   be.ric   r-iv   : i.-;t-, ri  1   u.,eh   ir  ni >ah     r-j     r", 

1- .36 lk-f...ie    th.,   incr      ...      ,   «:xeie,   -<uty t-     io/~p«.r r-eU-n,   th. .,-- 

ietil 1..TÌ..:;  oe-r    u Tìì i •  f.  full eveity.  At  ;,r..-;,..-nt  irroover,   ti. y 

• re  orpt.-riencinn difficult--   ir  ,. n-rh.iu     the  ryirit.   Their cu; >    :, re 

'ir.    mostly  the  rur'-l   -.  cti- n     f   the-  couniiiiity.   tir ,re   people  -re 

r-l -wly eh".nr-in,":  th<.-.ir driukiu    h-hit..,   "iti.   ti,-  incr,  or.,   in  tl'K.ir 

ine Kier,  mi   riso   -lue   t'    th,    r-   ¡need difference  ìvtwet.-n  th.    prie      -f 

1 .-c-.lly rmflUc..i(l spirit aa'   th..    io-erted • >n ::, resultino:  fron enh-nced 

excise duty. 

1Í..Ü "Bu-re   in,   r, ri   •>; ,   vi.• e   are.       f  e   re. p     f..r   thec   tue 

•'.i.still-.rie-      te    .,lv;;e     -,r    i   ,   T   VC tile    ,-,01 fit    »e,-!    er,,    -ill 

'   ::u ' '     '•     fi     f- -    fi«'   t.  r-       .  , i-- .h    ¡i )  eu.-  r c  i,- , 
,lt .   i 
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1 ~ 1 
! 

it   :.,i.-ht   b.    .¡of»i;-.H.    -      ,•   ••!   e     ti,.;       I   >      ii,--til '... ri   :    by    :   n-    ;-rn 

;¡      f      I •''•   »'^   l",i:       :        iîl'ÎU   t. i-i   i     (ir .:•. -1    . i'.)VÍ!<-¡   .stui'i. ."   .vu  •   •     fo--I 

ior-ivín   .i 11. • t i ív» 

1 

1t;.*8           ?h-    'úl  nílJi:   •   i;,  ü'ti-/  h ..    '-  •. r      i, cur  i-    <--t   l..*n,"tb  in   l »•- 

o"h pt. -r --?,  Coconut « 

i'"-.. 'Iritvil   in mo try 

1' «-5''           '''h«    livc.:t   o-.   Lr-o.t.-y   i:.   '     •:\'±  !•=   f  ;:t  ft" i ni a,"  non  '¡tun 

• 

i:i  vi' ;'   r'f  *h'    ri."in-;   . L  ,i,l   r-'     f   Hvin-     ii-!    ;.l,.,o   incr   o;,-   in   th- 

:  "--''I' ti-n.    ..   -.  r   mit,   t>-     o---nd   1'. r  f     ¡";<--,L    'ir'  '..loo  b,   i. 

i"c:" ••-!»..   v«-ry   :'•. -t»    ;'.•!      U- •- M.l   in   tu     . ".rlior  /vir.    ¡r-<!   f'illy  h.;,-n 

•• t  !y  tryort:;«   ' 'it!",   Un.        t  ';iíoun, rvt    --f  lo-   f.-i .(n<.^l  unit.",   in 

í\Ufiiín,c  ."inc.   th.   1.   ..   t ,-.    y     o-;t   ,,   ,-,u      f  tlH    t. • -1 • j   -1  mm!   i;;   n  v . i. t 

! y    «P. ti.;:;   fr-.»..  Hi     .    i"  et   ri   ->, 

16»'+C)            Th»->   in-.-.rt   -.f  viriono  in,. .»•.,,! i ent-    -f   f ^-clrr-.';1  -mei   '-In.. 

;'r..,.-.r-'1   f..--.-tì.k/d  r..r   i\-      .   ,.j,•-,.•;   l')fSo -  I07d  Î.;  shown  in th.- 

l'-bl..-   1'.,';,.   I*   w.-.ui •    .         ,   , rVl..   U;. (.   j-h,_    ,,rum..i   i;|!,,rt  .,f  nix.Mì 

f«-..-dn-.: «1  declina   IT--,    o;r,','.-  ; ìKUI ;  v.lm-l   : f.   '.&.<) Million   in 

Vìfyi %r, 3:A5,. 90 pikul , v lu. i -it    6.g in r,?o,  Th..   import;   -;f 

io   '••-'lient.-,   onci,  -to  ,-,-it     no   ri.-,h  • . -l,   mizo,     -ic.-   bron,   ,-tc.   '•   Vi.- 

iricr :-..'¡ed,   in  contro .t,   e- .imi ,..-- ,,./Iy» 

1<-.M           Tirili,-h th.-   t  ..   f-et.rioo  in Kuchin»-;   ire  e :;v,ble '"»f produein, 

ctvound   f.-í-iriü.l.'.   t-    ti,.-   ,.xt.-n*    r   B0, ,-f ito   totol  stotc-  conon,iption» 

ti..-  f'ictorior;  - r-   r,..., - rt,.-.i  t    b.   •,, . r -tiri,-:;   ,t, nuch looor tr-pocityj  - 

''!1-   u    -»pontino to,  th=    ..yt,.-iït -.f f>%   m '  th..- othor to ka/,.  ïhio io 

lu,   to  cor.ip. tition fr--.,  :.,•  •lili r»/il  oorco, oi°  wuji.ily,   i.e.   òiii-np,>re. 

'""-   f'" '•--" 1     in,, >r .        •'-.•       S't         .r     -r     c*.  - -or by  --b mt    .I.T'O   n..-r 

¿•iîOll,    -ye    ;  1.    ••...;•          J   '    i          ,„/.i,      ,    -i,1;      ¿,    .,,,       t,    ta,      f.^j   ,(4,i;,,„   ,.. ,     ,   ;ii :- 

i 
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1,'*'V' Flr  lly»   3>) -'.ii'     r.. -I   ifoo,    .-f  io   rr. !ii..jit'-    «re   r.^uir.-d   ïov 

' lxin     v-   • '•"•Iwc-,   vri.,d      i-    .      of   r(,.-l.-   .1      -I.I  «.r.w^k  , i—lucr.- 

'•  vr   t;''  i,;,!irt  t-i:    •'•   rn-.. •   ,  ••    ,i:Cf.-¡.   Thr   fted ;oaiü 

"r*    then  r-:-Mr.;.i   t^  •••  t •    .       .,        .      .        .;„¡.;ü.-,in,:  contr::: t.u: 

'barrit;     oxtr.tr.;.       ,t .   i:, t *.   The  :;in rpo,rp promue- r; 

,r'  t:"    ,tl" r*  'l'>!'f»  ;-!'V  '•'i'i¡- pr-.duct-   "ir  ctly  to  thr   variou . c ,;.  ..   i: 

•'"lr't"-   lr;  "-ir-.v;-,.-..   i-,,-   . ,      .m-;,);...  of  c.   ,.,ri;~,<>n,    i   Kuchin-  ,,>v .-iuct/r, 

"••••ilo-.-   incurrir. •   . 1','  tro       ;;-t     .-r  too   for   th.-   row  int. ri-1   fro., 

üiapoporo  to   auclunp,   ¡u r;    •     lr,   t.,   ship   Í1   fror Kuchin -  to ;,ibu,   a 

co,., ooiio   centro,  I,y      , dio       n'.;:,.-r  ,.11   ,w ton  too«oda tr n; . ort 

Cl  r'*e-   Ir;   '• ••<iti'>nf   i:f  '.    ..     1. „   to      .y  tv.  ..-xtr;,  h-.ndlin-- clrœ ;«., 

i i  ¡vuchin-..   T!...  „in-  ,...,•>.-   ^roduc. r-:   ..to     hip  tr.cir  product  direct   in 

dibu H,-«ì only to  ir-ci.-       troioiwrt  ch :r.:e per ton of  -.round  ,18.   fdio 

not   only r«ïf-P  coot   Ì;,   foci   IP   o»t   ol.o,   i„   th--  h nil in,    ch .rpe«. 

''*4i -'econoly,   C",oii,-f ;,ri í, naiw     .r--  -tlao   in   fivnur f>f .';ir.-..    ro 

.r.ojuror;;.   In   th.;  ctoo-o  < f   fiol"   L,  ooti -   Mono,   ohc-n  -.   pip  ferner 

''*'"'    i;';k"u  if  h" '"•'ul-     '     . f'• '• rod   '••    -'U.v   loc.lip  produced   fc-<> !   ed  onto- 

t!-  i'Hc-   io   «opolizc.'  .       .•iuci,   Po   rfi-pUod     it?,  •.   c • Uporicoily   «ro;» 

•'•'  •'t"t'   '   trr '*'   thl-      i-       •'•   '   ''it     .1 -•(* .lly  produco-!   fmoiniod  t, ad  to 

,"';;e   tn,'ir  "oocito Pi,    lot   J   produce   ko, no  odour,   ft»- Mn-op--ore 

f. «dneol   i:..   free   1V(. ,   t;<i.   ,.,,,,, ,lt#   .L:ILI   ri.,;;fm  w,;    hoi.(;V|,r r„j!ictt;(1 

>y  the-   votc-rinory of. Leer ace ..^«nyin     the   toan.   The   problem io   th  t 

th"   f'   '"frr:   'r(;  ITojiMici.-'    p. -in..t   loci   nixc-.l   food. 

16.V* Thirdly,   c.» .  loioto ,,r,.  oftm  ,, .,lo  th,lt  thfc   loc.llly „Ì5£ea 

f-od«.!  ,-ota  noulcly  on    rriv-il  ot  dootio .tiono.   The   feed  oiillero 

con.'id.-•!  this  f.ct  -Mid re,,-»rt^'.ly k ve mdo norae inpr-wcwmU lately. 
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1''*1"'}            'h<vi-h   f....   Le   1    f-ee    ilier     fir. t   -ont   info  come reí il 

.. t'"'ucti   li   ir,   > <•'".   ,     .      '.   nr   i-'frrv,ì  e   .-.city -n;;  c-»t -.bl.i  of    ,eotì;. ' 

'*'"   "f   th"   1/,c"l     k. ¡".A    r;..        overrent   ii   :.   .^till   V;r<;*.   i."..;uin     licence 

f-,r  i"i.-"rt    .1   f.'odin,-   .tuff*   fro    .'fin "ver-   to   Ui.   extent of 77/,  l    ..,! 

*ni   '""''"'   in -ort:.    ;f   i.,   ivi   nel   lie ne-  feri »ere.   1"   i,     -.ethere-ii  tint   th< 

w.rrtnent   ir  r< luet . ,t   t->   t<>t   lly beu   í .,,-u-t   1- ..t   ili«.'  Incoi   f >.-ñ 

oilier;.;   r" ir;..-  thoir   , rie.; .    * "• -. 51. - -   t; L •   !'••••• r  coni    he  .'enuinc,   fhe 

'.!-v. rnnont,   by oxerci   io     i            -    »-    >i;¡ 1er   -rie-   control  ordì troice, 

cui  r-oil-te  th-   j-rle        <" ;   i,..  ;irf   i;    t.- n. ee<,   Tfir  ...-nula  ho  in tir 

ii'torv   t   'if  in!u;tri'.l     rvel •   • ..-nt   ->f  t!i.    .-f   te.-. 

1","'*i)           feror.k   f<         ,i Hors   e-rure.,   ,    rh-p::;,   n-.bicv  their  ,-ríc-  v.-ry 

•inch   in   vier a<-  th      -t  i. «  .    ' -, cn.i. e,-,   •-n   ie en-fed   in   reòiento.     lille 

e e   of  the  ìrp.ort. ¡I  i'.   .        .«f  be difficult   to  r. ;,1  e«. ,   ree .el'-ri  Ir 

lik'' "1; ì««-i   t-.;..i-.e;,   fi.'-,,   ,1  etc.  c-ul     7    pr*   ¡tice«)   locally,  -/liich 

i..   ih" lon-  «-.'ni,   coni    off- et   -   euk.f  ni. i il   r  iuctiop   in  ,.rie . 

1*;,Ì49           Co;:t • f   ti-.,-..     rt  ti'.n  t->  th..' e »;;«] .ine contrer;   ..ri i hen Une 

chorpor  et  viriou."   perte»   ..-..ni,'   confinilo  to b,   -t dir; rivinto.:<•. 

!fhis  •irmi i   hnuc.-v r,         -   ,.     u     te ti   1   e-   tf,-   triti. ;,>rt   ryoten  in   the 

. f: .te   ero,In- lly i"rpr<>v  e» 

V *'^:           In   '"Y c -;°i   i'    i     •"   -entri   tir.t   the-   inport   of   fr-ef :e-il   ir 

t> i",  lly borne 1 in   tie,,  intero..t   ••" the bealthy hevclopnent  of feed-eel 

íuhu.otry in  fé,,   st 'te. 
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cìi.,.1 ru ii - iw iocM 

In  vií-w o i   t..e riGiuj;, world demand  is well as dooestic  denand 

the  of. -te  Jovc-rniD'-r.t   .a,aula  anoour-e»  two  tapiocas   plant itions  in  the 

.-..t  te|  one  for   fa-da. f ¡ctory to  produce  t-,   ¡oca  pellets and the 

-thf»r  ^"»r    -'nuf-..-t-:     ..-,  at  roh.    Ila   .a -te's   -límat. -,  soil etc.  are 

ou. .si..4..red auit.fale   .or   . (lioca   floatation«  us  haa   tacan  ebdablishect 

by  tie*   tri ilr;   ii.   th.    '   a it <ltur.« 1   reaa¡rch  st.tion«   of  Ida- .»tate 

"*• jov.'rrirnvrit. 

The   propor  •'   ,»] a,da, t luns   could  b«   locataci   either  in  the   (i) 

• .tenj.îg.trig-.jti.n.f/kor     a-    jr.  th-  am -lis» net   of th«  first  Jivision or» 

(ii)  ,. >r.gulu-U.n,.,oh ara--  of the «t-coiid uivision.     Ili'« pellet   factory 

with  -"*  capacity   of  3a,a<\;  tons  per annum  could   r«-quire a  productive 

'..crea   -  of b,OO0.      -llo.-inp  ce  -¡rea   of  'jCM  for  crop   rotation  the.,  tota 

r«r'-c   r.-quinci   -.-oui i be  afOÛÛ ¡icret,, 

*^J The  plant iti :.»íí  could  require a  fixed  investntnt  of t,}.k million 

a. d ...  workinr   capi. ,1  of   Aid),«»,       hile th»-  plantation would  eaploy a 

cor..<iid«r idle   ;.uub T  uf  eoatract   labour  in  addition  to 26 pernons  of all 

•r.teauaa#,s  in   th.-  pi aita ai an «a .nag-.,,. nt,   the  employment  in the pellet 

factory would   be   %  ,-arson.';  of all   c,.tetorias. 

The p«liet aciary would require an investi;,ent of ja.,% aiilion 

in fivc-i cascts, in . .,.,tiaa to a working capital requirement of «.1.74 ' 

.nil lion. 

For  the ¡s     ich  factory to produce f ,200 tons of st.  rch and 

V°°  '  »-•'   cf   refu. ..    .   .a.ily,   Ma-  total   yi-'liir. -  ara,,   rehuir a   ,--r y--..r 

*°'*:1  }"    ¿*h^°   .'r-...       ..lo» n,     far   ed*'  croj..   rota.iai ,   tha  total   1. a.d 

1 



! 
! 

>5^„- 

r'-iuir-^   \-ul .«  "e , i       ,; ur... .r of 5,000 <ier-r,.     In  t h-  pl-uit ;tion,   -m 

i:;vcs», "nt  .if   „1?3Í>0  . 11] loi.  in   fixe-J   ascets wuui-.l   be   r».- ; h.-J,     In 

.i.'iitioi.,  .,ri a-icunt   of   ,.1!-';,Ü00 would  be r-|!iirTÌ   for working cjt,ii-\l, 

hh<-  pl-»nt<tion   iu>ul:i    •• t loy l4 p mone   of all  C-M t;-.-,_urie£i  in  -ilJition 

to   M    (    'UFI ,  TcùA.*!   mil    ...;ì     .-I'   CCC* ."iC't    labour. 

The  starch  flint   would  r. ¡¡uire  r«   fixed   invest-.ent of  4I.9    :ilJic 

•<..-!   .    'orkin;':  ccpit:,!   ir-v-st. ,ent   et   »428,000.     The   factory would employ 

'>0 fif-rsoiis  of all   c< I .-ftoriet;» 

••ff-.'« tíve ,.iei,-kei ii ,   proration   --.-ould have   to  be undertaken  at 

fbf    int   -rnatiOuol   l«>v,..l   10  ,;reafct   ...aìntnin   ..<í¡d   expand  the  uc-kd   for 

pro inc.-ti   tip] oc«   prmlnc'B   iYoi ;  J-.r.i . «k. 

'.;.••;..w .i< m - CUCUWUT 

l 

••ith  vi.st   ..ot.Jitial .'xif-tifi»,,   the profii-wn.*  of rehabilitating 

ari-I r -ph-mting of 351OCX) ;.cres with coconut,   is  too s;<ali and it  ie 

stapft .'¡t "J  that   the-  -JL.L'i viovoriiraont  ohoula consider  increasing it.. 

conci<tce h.,ly   aid .hlso  f.n,,.,;ncinf,  tl\     ;.» ./illholder  .jcrt/.'.Lefj to make  100 ..cm 

or corn.-   per hol.iin0,   so   that   the  holdings  arc  «cononically  viable.     The 

, ropoo-i  pi,ic ,,»!.> ;   c ••uir.t be une, -.;rt ."»ken  in the 2?0 sq.   miles of coast-il 

•••   l~a'f  coc-j.'Ut,   vi'icti  is  «till  uc<J--;r no  use. Tre?»  .-ini 

Th»-  copr<j   .TO .ured by onrnwak.  f .r; .;rs  itj   inf-rior in quality 

"r.-J,   th .-rcfoi-.,   necci:;    in poor yi -1-1   of oil.     It   is  suggest -d  that 

•nod em  coprn  procedi*;     « ctres  'm established  to  produce qu/ility 

copri,   in  th;-'- conciar,    i,,u  of coconut   plont-i'ion«. 
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•J,Jr"  peo-., ec -i  ,     cc.trcs wit!,  .-,„  output  of  1 » !/»  tona of 

/uality  .'our.   ,.». r   uc .«.ui,;   RI;^,,,   ,   cppit.,!  invest n.cnt   of  ¿161,700. 

The working;  capici   r_ :cxc      ¡J.   „oui i  be  of  the or.pf  of   #178,000,   »;>ch 

• •n*tp  e  plopiipí <? < . fieni;   of ,-.11   -cc ,,   arien, 

i'he  loc.it.io    •   au  „..sied   for  itua ••  r >i,tr> .;  ufe    Honokf  Mi,d-Sadong, 

Snitubong,  fchcyif- -wl  Stmngg-iriR,,    Other lijcely centres would  include Selnwtang, 

1-pinng,  Lirici,  M-ilu-lic,   .JeríVis "«id Se«iah. 

''•x' • • r i0e> ''» 'n(,o,. it ."icr-'o .-e and i.iiprovr>r.,er.t in the quality of 

'•opi-i wouLl result it. full -J- ut. i li;,, it ion of the milling capy, ity air .ay 

obtttiniiu,  in   the  .C'ICJ. 

It   is --¡IMO    ni  ,    s<  ;ri   th<t  -*    factory   for  producing vtosicc;.it>- J 

coconut should be  ..vif,, "••i.stC'i   it. oiiriwak  in consid.-r îtion of the ;,oocl 

prospect  of  this  pre   ••<.. t   in   U;e  international   eurkct.      ihe  plant  nhould 

be  lO'vit-iti  «t   òtìrikei   where   fr-'sh  c-conuts  could  be  obtained  in larp*' 

• picntities   froc the .eijoi,.ii,    ..reas,     «Iso,   Ser ike i  offers  reasonably 

gou'I  port   f'.ci1.i'i,.T;   for   <xport   of the product   to  the   international 

erket, 

IT-ie "SetiiCi  .     -.'   . oc-onut  pl,tnt would  require an  investirent  of  '„1.17 

r.illior. in   fixed c: ,j.;.i  n.id .'«'cot   „1  i.iillion  for    orking capitel,    ïhe 

plant  could   erploy   '< .   i/orkers  of   ill   cat .-poriee. 

CH>JT*ltt IV - COCO» 

cocoa h- s   '>eeîi  . roim  successfully  in Sarawak  for oany years 

'*s ., sole croi   ,,, d  edace rcc-ntly  inter-cropped with  coconut.     In view 

of the  fivourcblc «ottici     -u.r.d ,,nd also the rising donestic  demand 

(chH-p  i«   :urr-, ..tip        <    hy   i   .orte),   •.   : .r^.-f« ile  roce-   pla-.t.itior.   i.: 

:  CC. AC* (Ci    Pjl-    t    •     . ' e. 
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..i,   ---Gt .t ;-,y,.v   p]^t;f..tion of  ; ,000 aererà   is  su p.estad   for 

Laabir~..>ubÌG   >r-a  in   >.\.J  fourth  .ivision»     it should  he  j-ossibla  for a 

plantation  of  fa io size  to  ...eét   ;';.•; raquir w.ents of a   f-.ctory  producing 

5 toi.G of COCO.U  liquor  par  • :..:y of ë hours shift.    The plant  would roquire 

a  capi» ,1  ir,V';f)t:.i;;nt   o f   »'1.5¿ ail lion,  in addition   to   t  working capital 

of .563,(XX).     This  f ic   ory  woul'!  .«'¡ploy 3U  p-oplt  ,>f   ill  cat ahorita;. 

1.  <~*-.ocol it.-     1 ..ut   cauL...  be  added  to  the  unit   at   a   iat ,>r  ot-e 

which  woul U r •quir-.;-       coital  in vest aai.t  of  o2 Million  in   fixed aasets 

•ind a  litt 1»    ov-r  ¡»ft million  m working capítol,     fine  plant  would employ 

kO people. 

CIh.jTt.Jt  V - ÓIJG.Jt 

subject  to   fartt ,;r   tetanled study»   •-1ther   (1)   .»  sugar  factory 

iloh£'   -itt.    1   pl'-nt-'t-ion  unl-r  the  nane r.iai¡.aí;ei.1ent   should  be  set  up  in 

the  U:mbir-ouhir, ar • •   of th.    fourth Division,    Th** capacity  of tha mill 

should h..'  ;;,Ú00  ton:,   of  aar.e  par clay  c»p<Tatinß 200 clays}   or   U)  two aálls 

n. onici  he  erd aaj Lh^d;   0l,    ir¡  anh;»h <Mnd  the       tn-T   in  .jarawak.     Each  mill should 

haro'n crushirge-'pacaity  of  1,500 tons of aane par day  operai inr, 200 d\yr» 

The  ;,000 to:if;  cruchine capacity p.-r day plant  would require an 

invi-staent   of   ¿15 ail lion  and  employ   «.round  500  persons,   plantation 

1 ¡hour in'- luded. 

cK.q i\Ai vi - COJYEB 

In  view cat   th     Ruhaa a,tini local doi.iand   .nd also demand in 

the  international c..cka,tt   it   is  su,,(/'Stfcd   that   two  est.-te  type  coffee 

plintationn  "ae undertaken;   one   11   ' r-    .v >n   *ri  t   of t       ,'<-»irth 

.i¥,:uo;.     ¡ d   •},     '0 aar   ;.:.   «s.    hi • ' •      ...••. f    ; 1   ' *   * 1   .        :      Ld 

' " v •   ,.      r    .   MI'  
rv • a L   " .ch» 

1 



J - \ 

- í+S? 

¿roce-asir     f. cilitie;:  should .tico  bu  er- atad   in  the  estates 

to   proiueo coffee powder  M.d  ino  '.it  coffee,    hart  of the production 

would be traced  in  the   interactional market  and the rest  would  be 

con s uf¡, ed   1 ora 1 ly. 

•-. detailed   fusibility  study  is  require:!   to  be  undertaken,   both 

for  the; plantation;   ani  -tino   for the  factory,     ¿toughly,   however,   n  factory 

to  produce   110 Iba.  of  instant  coffee-  powder  per hour or 26'*,000  lbs.  por 

y-ar,  working singlo aaift  would  r quire an  inves'o,.fcnt  of around  «2.5 

million in  fixed aaa>. te.     This  plmiit  would bo  capable of operatine, thr-e 

shifts to produce  Si>0,000 Ihn.   of  instant Coffee por annum.     The plant 

would  employ  around  '.¡0  people  oi ly an   this   is  an autouatie  one. 

CK.ihT.J VII - irI«h,d>PL£ 

Though   the.ee   if;  a   rising  deunnd  for  canned  pineapple  in  the 

world ..¡achc-t,   it   if.;  .at   hlj   •- o jpet itive  and  established  importers  are 

finaing  if.   inor • .si;-; .ly   (difficult   to  enjoy   :>   r.tondy   por.ition   in  the 

connuairg count rier;  -die   to  price  undercutting. 

•arowak's soil     ¡, )   -, linate are suitable   for    rowing pinenppleo. 

Hut   the  production cent   of  1.9*   P«   •  lb.   it; eniiaated  to bo hi,,her when 

compared with   .est  ud  vain.     In view of thus,   a  careful study  would be 

necessary  '-fora,-  vea: uri op   into  auch   a  project. 

Phe ti,locasi ai  .. ineopplc   Joard which   IMVO-  considerable 

experience in .anrke': ; .     -ed  production of canned  pineapple should b« 

invife.,i to   ìpke  this aee.íleci ate :.y  and  if feasible,   only then  it 

should  be  desirable'  to  una   rtak....   the   project. 

1 
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,,.;,,or, , ... -out H2 eiles í'rot;. küchir.,t, should be '.he i.iost sur .Jí.- 

location eT th.: pi .. . > :o:i n! cannery. •> -..nnery to process '4,680 tona 

of  fruit  would  r.:-qui...   /ou. hly   .tJ>A million  in  fixed  investiert   ;nd woul- 

• eiploy -round 120     ,rk-re of -ill   Gelegenes. 

C.t.-iJ.it  VIH - òi.00 

It   ic   su, • . . t.. J  thiít   Uwliiü  ühould ansist   the  St .-te  authorities 

ir,  carrying out  re.-joirc;;  on   Ci)   development  of better nethods  =md teehni-uee- 

in  the  cultivation  of  ee^o  ¡jL.nts,   (ii)   tn,  production  of better  variety 

of plants   ,ivjii;, hij,ii .r yields  -»rid  (iii)  improvement  nnd moderniijatior. of 

the   preset  prncensi.   ,    .«thods   to  rodui.e  processing  lo:.ees and   ir.prov-  Mi- 

quality  of  th.-   flour   produced. 

..s  r„,ii0 h.i;;   to  c v-, .p. t...   in  the  international  Market  with  other 

flour,   it  is  uT'.^.tly  .locomnry tir,i  the quality of aa,',o produced in the 

ufite tot inprov-d.     fhie  would  ncc-noitit--  th»   eütí.bliühment   of  r.'fir..-rie.':. 

It   in suf, est -d  th."t  t 'o refineries  be immediately  est ebli^.hea :   one in 

Mbu  .:. :i  t.'..    at h  r   i.    •     ., -i"    .    ni ><rh  should  heve n  cap.city  of  1  ton 

of .dried r   fined t   .     .r       ' nig -.   . .oistured  cont -et  of  12'7'» with   little 

or  no  fibre contât   in   th«:   finished ] roduct.     <* r.'finery of nuch >»  c. parity 

would  require    e+%»©00  ir.   fixed  investment  ;mil  would  einploy  about   ?0 "orhern 

of  -til  cali • or 11 s, 

.«rketine,  è-.'o. iotion  efforts,   particularly  in  J..j«n  would hev-. to 

be  uiKiert.«ktn to  re ai.,  th..  position   for ago st-rch.     european markets 

h  ve el so to be  explor.-d, 

CHià'TtlR IX - Oli f'M\ 

the-   ..4   te    >..••.    io;.,.,.»-id.   .'in.'.nee  Corpore! ion  «houli  e.meider 

. rd-rin.    i. te    en.     v     '  ••(     with e.et   i'hL;" r.;,   co-.^.uìy   for   it»..;  oil 
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palis pi  nt   tion   mi  ^r-jc.^cin i, plant.     f'L..  -md islaf could assist  in 

:„-l, rii!.|; .such a  co. ;   ny.     One o  such  a  ccsllahoraf inn   in  ístas i fiad  and 

accapta],  • he o./ft" should  «ataaish oily ariti  pract»ssir\   plant   for both 

it;-  11 .ut .tions.     iVo s all   ,.¡rot •••r:3ir¡{J piai.tu - one  for   -sell plantation 

a..,   pl'-r.neJ »aul <  r-'w   t-   is   hi  1"   r  production  coot,   which  would  be  dun;   r< us 

in  <J   highly  coaptii ítÍYa    ••-rKct, 

Ih e  a»t   te  'h.sul.i   rmcour ;tc  es'   hi ishm*-nt  of  h/6  ¡-:ore  est ttsi on 

oil  pain ir.   'he  Laabir-aubis  ares,    «ich es*. <ta could have plant.-tion of 

5,000 ;»cr..E.     In   t  dittos,   s. isllholiaes  in  this  ir«>'«  could al ¿so be 

*/ -•.•ncournl,<'d  to gf> aw oil  pa If.i. 

It   is  su,^ ..:,ji,fc J   t: .it  .it   '.   later  st   ,e a   Faln  oil  refinery  and 

«XjJror;« tuition  pl.nt  '>•_•  est   bli.shed in hiri.    The plant  «houli have « 

capacity of. *» tona of 1.  ni   fat  p>.r lay.     uuch n  plant would require an 

investment of «6.5 Million  and et..ploy ^5 workers of all categaa la s 

working thrae  shifts» 

The  U;;1D0 .should  conrider providing assistance  for a  detailed 

•^ feasibility  .study   t -r   the   project. 

Cii;j''iV^ X - G«t>iHfc.n Wii\, 

In view of  the  rising world demand,  cash«-« nut has good prospect 

in  the international .... .skat.     fVom the trials carried out  so  far,   i»r.-'wak 

h ..s  b..-eri  found to be suitable  for growing this crop.     It   is,   ther afore, 

suggested that an an.-a  of 2,OCX) acn E per y -.r  for 5 years  in the Linbir- 

òubis :<r<?a of the  ¿-'oarth Uivision should be brou^t  under cashew nut  and 

a  rm-c!i .r.iBv/d procec3Ín¿ plaint  be  established in  197a».     *^uch a  plant would 

r-a .«-in;   >r.  in».a;*   ent  af  S?„1  Million  ir   fixed assets  and would  employ 

276  p.-r.'5-.>;...   if   «11   c   .a      rien. 

1 
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Jli  !l'''-sl •   c   ' i•-  -Í   ! h ..   su ,, -s ted   -xp«iiuon  in   th-..-  soya   ham 

uc:.: cs.kii,,    irai  ..;   . /   i;,    »«.:    .);jk,   the  » ri culture  u 'part, ent   of  ihe 

*  •  Jov-r.a„....r,t   -\\..\xi     . „f.--,rap;,    soya  be.-.i, growing ir,  th»;  otite.    To 

r-:   '••'   th*    •-''•••• i¡' '    î .'M- ..-    of  t.ie  ii,dua«ryf   it   ie   su^-rt   J   th ,t   ar;  area  of 

around   5,0«' arrea   '> .     aou, ht   ai.a.   r  soy.   b.--n   íofí-a>    noi,   'tn¡ )   in   ti.'. 

/ourth   a;,t   iifth   aivi'ioâ  of th-   -.ft--.     The arr-a, ,• has  to  be  incr-- ,<;c<i 

annually   by   it   i.   ast   6'    to  e0pe  with   th.-  rising  d.-r.and of  the   industry. 

rroir;   the   h  r    js   point   of   vi   v.-,   yroviny  of  soya:   b<an  as   an 

off-ra-aron    rop  in  .-  .        k  ir,  toi aider.-d   lo  b-   remuneraiiv-.-. 

vau TER XII  - HÜIMkJi 

Inapito oh the uhi', rt'-ìr:   nal discouraging world prie -s,   the 

socí.al,   .-.Tonn'.iic   * r: í   yoliiieai   ronrSítíoraa  would not   p-rniit   o.arav#ak or 

ev  r;   '"alayaia    a;.;   a   va ale  to  hisp. n.ae  with   rubber  pi-rat .1 ion   in   the 

forasiH-tbla   ía-aír-.      ¡e      alt  rr'ni.p,   th-refa, e,   ía  to  iaprove   the 

iaajstry  wh -i*.-~  v-r  ,>o  ai' la,     la   tha   -a;;« of  u,in»;k,   .sufficient   Ocope 

exista   for  i..-provi¡ •_   » ' ,.    ,-aality   of  rubber,     !•'   ìa»   th.-r -for-,   auUj«ast ai 

th it  ,.   f'-w heve a-cru. b   facon-n    -lor,,   with  collection  cilrwj   h-  eut ah- 

uchea  at   ..*ai„ ir .;•. a.   -afa,,    ]n óeri..r-   Jístrict  of  tha-   /irci   Division. 

/or  th    ..fAoi.d  far    ayy»   .....ay smt.hl-   loc .tior.  r,.>ar the Lambir Land 

Settlement oaheae ala i|, i.iri-Lintuiu Wood should  be asleett-d» 

The  aapacai ty  of a  h-vea-carmb  pl-.nt  would depend  on   the 

..v.iilobility  of  latex   in  adequa-    :, auiLities.     However,   a   10-ton 

per  .lay  plant   is  con.a   -enaai  to  b,;   th..  ránw'iiD.  economic   unit,     ouch a 

unit  would raquir : .a    iLivestaer.t   of a million dollars  in  fixed asseti 

-• '¡  v»0í"-l   e...¿loy  ,'a   ;.   vìe  of   ¡11   c-t.. (joriea.     Ir.  ..dJition,   th-re 

-«'ail ì   ka-  aa  ...  er.ploy  a*   i,    n.     col Lotion  ...:,tr  a. 
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CHHJTBH XIII    -    PEPPER 

'ith n vi...» to ensuring qunlity ind .nlso to reducing dependence 

on .'Jitigaporo,  tht- dovernmcnt  of M/.lays in tes lately nnnounced the- ontnbli.nl*- 

•letit of n Popper Control & hnrkoting Promotion Council»    The Council 

la lìxnectud to ensure  fnir nnd oquit'-ble rot urn to the producers, oatibliah 

•md prcscrib" "< schedule of grid«.«  to enhance the suitability of tho 

eoriModity,   to  promote  und ©xpnnd  the solos of peppor to consulting ranrkcts, 

provide ansist^nco  -.rid  facilities  to  promote direct export  ind assist 

product! -n ind processing by undertaking research nnd extension work» 

oìdio the establishment of the Council  is ,n timely step in tho 

right direction,  fair .-md oquitotale return to produce-re is unlikely to be 

ncl.iev.. d unless  the  pr.sent system of supply of credit to the  primary 

i;pmw«;rs cm be  nffectiv-.ly token over by tht Council   from the nli'dlonen. 

T'ho ere.lit requirement   for th.,  industry is  estimated »t   oto million 

annually for tho next  l> years.     It   is roconmonde'd th"t  the «it* tc   Uevolopri.oit 

rio acu Corporation which Iì'ìS b^.-.-n  providing som-;  finance to  the pepper 

T   .' ;rn should  ••llocatu similar  funds  to this neetor« 

CHAITER XIV    -    OTHER MINOR AQKICUIffUR/tl CROP 

N1P4H 

It is sug..\?stod thot  UNIDO próvido asr.ist unce to the Stote 

Government  for enrrying out a detnilo-d study on the prospect of utilising 

niprvh ji.-gary economical Ij,    i'rinn  facie,  thore appears to be good scope 

for producing power alcohol nnd rom from nipah jnggery» 

1 
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Though wht-at   is not  frown   in i>nr->wnk and there   Í8 no prospect 

of d..-volopia(; this  crop  in  the St >to,   the  rising deirr-.nd of wheat   flour 

in tl.c-  tao Bast Malaysian st-.tcs  justifica *>stnblishnont of flour mill« 

Tîa.ro could either bo two plants,   each with an annual capacity of 

20,000  tons - "inj  in oaeh st'to or»  there c«. uld be one plant  of 40,000 

tona e- ),.• city located either in Kuching or in Rota Kinabalu.    The  Corner 

rmi.Kaation would be  prüf-„-roble,   if the  present  transport  facilities 

ore not  inprov^d, as  in th-.t cose,  the cost of distribution would be 

sufontantially lower.    The second  proposal,  though economically more 

d.-.*r»ir"blc, would entail a higher  consumer price because of the difficult 

tr-naport system in th.j region. 

For ostabiishiient of a  plant with a capacity to mill 20,000 

tons of whi.Mt  flour,  working 2")0 cloys a year,  on two shifts,  tho  fixed 

cpit-.l  investnunt required would be of the order of   ¡¡1 million and  tee 

workin;; c.pit' 1 requiral would bo  around  $500,000«    auch a  plont would 

employ around 40 workers of different categorica. 

A 
The 40,000 tons plant, on tl.se other hand, would require a capital 

iav . '  *  r.t   >f ibout   41,8 million  in fixod assets  and  a working capital 

requirement would bu in tho order of ¿800,000,      This  plant can employ 

63 workers« 

Olfálf IR CT - UVESTOCK 

In vle-w of tho- rising demoni and good price of pork in Sarawak 

liirro-ecalc pig farming should bt* encouraged in the St >te.    In particular, 

the nativos of Jamwnk should be asked to take up pig far«i*g mui ossiat'-nc. 

in r« ,nrd to  farm inaxm^enont and  finance should be provided to them. 

otifypi orient try incori« derived fr-.m th.:  industry would help raise their 

standard  -if lívína considerably» 
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i-'ii-. r-    *v ;  • ira  te- '..»..- ntopo of •.«t-.Mishin/i cotti..,; roaríny fartas 

fir  r>r itiuctì' ti •'"<* e—,;:"- i"',,   ..dz.    ••/ toh-,   f'irm should bu snnìl  as tVr 

ir, .itili  o,   i,,!,    >; !'•::'•  in ',v;, il --«.Vi ï •_•   inf. >rr,vati< a   far  laffo scalo  cnttlfc 

r-.-.'irinr in  ih<   . .1: o« 

i«1 

1 

Too "t   t .-'•;;  Lr,-vtr   - C -nllk 'aid nilk products workout  to around 

¡>;'  :ii LI i-tu .-lunu-lly  orui   LOìK   v-.port   íH  riiiiiiy.       This  is ,i antas tint I'd 

enrinrnpti  n   and  rv.l oo   y—  -;  .-.-¡.or-t.-  ri.nf.ly t-<  look  into  th«   porsfdbiHty 

of  --staMi.alir.t.-ut  of* •    iho'yy   foro   m ttiodern   linos»       UNIDO night  conüidor 

'rovitiiny afiníoooír--   ,'or  oo-,.;:i  n  .-utdy. 

HtLJy,'ï,,{  A'I     - -c jxj:rriría AüHC iwJiiuïKiKS ¡am 
HJöD r>:tuc •;...una INDUUT^ILS 

Ii!  >-»'ii'.".,/-:k,   i." ìo;l   ;wvoi .oiiny and  apro   industries are  very 

insigni fi cut    :.:copi   .p,   :pi,.-  .. oo a    if sago milling,  oil nllling and rie 

ni .1 l.i.n,;,       U-noral'y ni L   tV..;-...   irdnotrios 3vffer   fro« lack  of rol,opiato 

finance.       In o-rriy ,v  •-,-_.   t\-   f'nrtori-'.c  cannot  a-xpand and/or nod "mi so 

bacano.:  of  in-'ù ,\j-\<:v ,y; y- io;  j;i  nil;,  ,;xistíny  pronísen»    The St'to 

:} .voranioit  io  d. v.. 1 y->oo --.n  industrial  or.tat«.-ii  in Kuchiny and  al« o 

hose  rl-.jif!   fir d 'V- Lo.ij.uy ...otou-«-   in othor aroos.     It is 8Mtpit,-st-. d 

tlv:.t  ty.j  apjl.ir.ti- :   r.r ihr-  LOCIOOIO.' industri «.-s   for land in th-._-se 

estot. 3  3'i-nji. ;  U   tro .o o   ..-it:-   priority,       Thero  should not  be 

•any  discrininatjor«   aaoinot   proprietory small  venture». 
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