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fkWÈfnm m ctÊmi mn 

Bruii, a*a*a ail ta ton States of Oaa*è, rarnantooo, Mani, 
-, Finaito, tanin, ton caito» nnt «M fro« «IIA on a «•«**"   . 

nf M/tQO ta»   ato «ottly on a tant* toil »t tna nurfaea (0,10/ta.) an* elayoy 
ta tonta,   fût rainy iiMW 1« tlmt ranina uaoally laata fio* Ummy to toly 
MÉ «1MB tos ratas ara nonr tan cataa* wt trot «tarta t» UNNI ani   mm 
tosto ÊHàt tonflantaf ft« tho month of Ontosa*.   Tnorofaro ton «wasting 
astiai to tot drloat parlad of tha yaar an« tUto gtona a groat 
•M anta toten tata to bo of vary lion ornality ovin« «a toa vary to» i 
com* as ttoy fall •» toa aoll »tolto rar ito aatara, totof »»»• 
(ata toas gotti* toa tonnnsa fron to« san), sto totnant any rainfall 

•natos« is atosslntoly dry. 

raa - franta Ioana ato fistol facili tía«ja tos to«»*» s #f 
ta toa «torto tait sf Braail tofvnfn ton tmmm9 a faiainanital toar 

ato »lana ausilo ato astrato lai si totola #   ftU tota tos 
•f ssat tovan seals plantation* to tolto aaatly   is 

nf tos H Ulna rían to tos tost to* yssM« 

snaia piantati»»* to, tornear, «UH ittotot ss toat nf 

I« to mi «tonst 

•f itiasiiten faetaria«.   to tost, it ia aat a«   
taf fattori*» totosnt aan'a ava proatotto* ns tos lato of raw nnoariai 
mttmm MvtaM ,M—le «uatouataooa.   taaito«, if ans «anta ta gat a 

ton nf tonn «uality, amy «ito aoanatclaUy tramitad larga «aw 
it to t*nsi»to «a tana toa aff a nato e aratola« nf tos onlttoatton 

Ai atatoi toy Lafatorm, tos fast fhnt toi 
«sii to vantons »latan ani ntato littla 

», ton as«**!«, say «ton mm to 

ltaalf rather 

ntot*   t*s Oatoew tran, fan axant», •oy «M» pw •» •-•••"• ••»        
tot Ito ff**to is aatoannly sto» ss Into ito tossftof - if a*toin* ntoisn» ta 
ton fratoni - nay avon tona fiata am» to Ito »to »san* **~*f ¡¡L ta 
ut  rlra toetta* toan ntosr trans,   ftoawar, ton «aton» toaraa «ni «ton It mM^m^   %uhnjAaMn ff&ra aattar . .. ^^     «-»--- «k* 

it toas not fioiiioa. ato avan far toa follnning yaars to»        ^^ 
itoli is towar toan «tat it atonto to.   On toa •*** nato   it la aaaalntaly 
Miti m tost toa caito» toas not 
froa of grasa and waato toy refalar, »taniag ta prayant aataatial atota 
ftoa. fia toa initial growth atañas - ton ftoat tna-tntna yaara - ton 
nf intar-cropping toa casto»» »ito saya tonana. «ranni»» ta, 
atonto ton aneewragad. lannlly, •» 

anat ton tont 
ta 

prospoetlon of ton aail ootoltlaa« 
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should bo dona«   Also there if evidence that, in spite of an extensive foot 
•yeten, the esshev tree nay »uff» considerably fren lack of unter» UM young 
trees need water (^proximately 10 liters) one« every tve days in tno first 
months, end then ©nee every lour days in the following sontas»   Other 
practicas eret m>*u¿xu-j, oisinceatavion against attack by insect nest» 
disease*!f ssed selection? foliar analysis» etc« 
Ho snail-holdings of trees in individual ownership is able to fans the fi 
prette** of tfce ailtivation, nor to sustain the s posante risks of a troe which 
boffins to produca after throe years a*d fives oeonoadr results ofay a» the 
fif^ year« 
Finally, in Brasil the istabllshnent of rational large soale plantations is 
nsto necessary than in other countries because in this country the snutjssj apple 
• union detached fro« the tree lasts only 84 hours - is used on • injfft attuto" 
in aaki&f .lens, juices and alcoholic drinks. 
9M cashew cultivation must therefore bo carried out Just as If It wore a real 
orchard.   Oßly in this way a hifh production vith good cuality nny in obtained» 

8« Of^entntinn linos m prr;wots..lftâ. 

faf¡4 
Although eenhev a?a te:c reported to thrive veil «vom in easts lanae It It 
oontlooTr.il «Hot soil type is the moro lnpertant lladtlnf fester is» fettoattftiBi 
In fact« in severe cases death nay occur if the tree Is plantad on enlftnily 
peer soil«   Generali:*, cafshev thrives well ubere the sollt aro sandy loon or 
red soils %.il«jfe rye auffidontly fertile and which aro mil ar ainsi,   attuty 
leant and ciaya we unvjii table» 

Vhen bv^rlaj luü *»•• u»« ]. J._..*U¡J u* «saanev» covo should so talMn not of tenone 
land with a high pereentaça of shallow sells»   Pnrtleularly In n iOflon of lev 
rainfall? *H2 J4"*. iftff faetw in the production of cashev nuts nny be unter 
holding capaci ty of the soil and cons e tuen tly aine the totally •valiaolo ioli 
velune for each tree» 

Ht/K &*&&&&. ' . •       m _ 
A continuo!« supply cf vat**» is reeulred during the first stases of plantation 
and In order to face severe drought periods» Therefore, uhen ostabllshlnf   a 
plantation, the ¿allowing possibilities for unter supply nust be iuoeetifatedt 

a) Aie possibilities of using sub-eell waters 
b) to establish the planta tien as clos« as penible to a river» 
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A   spacing of roughly 10 metres (100 trees per ha») is rocomntndsd to Brasil« 
veto* this space - «van if the trees have reached Maturity - th« branchas do 
not touch «ach other unica enables every tree to breath, to absorb dampness 
an« to blosron in perfect condition-.   Besides, it is easily possibile to main- 
tain free the crown* amid ':sc tre«- using tractors and agricultural »achines, 
and, at the harvesting period, the trucks can follow the workers which pick 
the cashew apples and carry the« immediately to the juice-factory* 

At the initial stage of the cultivation a close spacing of i aux i m« amid the 
tree »ay also be done on condition that later on this spacing is gradually 

to 10 ». ;r Ida« by thiamin? ont the population fron 380 to 100/80 

,, the plantin| of nere trees per ha. and the later renewal of these 
involve entratile* »hould be compensated by the increases in yield and 

factory output. At present, however, unsufficient data en clinate and tail 
fertility ate available in Brasil to be able to sake reliable estimates   on 
yields in relation with plant density and fertiliser applications,   trials »ade 
to see» asmas of «orth-lastem Brasil see» to indicata that a system of denser 
planting and thinning out later gives the highest net income per ha« Thus   it 

be justified to plant at an initial spacing of MO trees per ha« 
r, farther «rials   should be nade «s provide necessary information far 

BJPJPmlPnFewmmsBnP   e»mm>mmmmjpm»   •r:e»emumn)¡emn>arurmmBpn) 

the east mi thinning out will depend on the adopted merli« As densely planting 
«ill ha relatively more advantageous «ban individual costs per tree art lowest 
a emani method ef eliminating tj 
of a emamjiisl tree killer might 

of similar age 
teed results ami this moths* should be 

as possible« 

the great advantage of a ni*n number of trees per ha« at the initial stage of 
the cmltivalion - besides an eventual profit raise in the field - is the increi v¿ 
to tmpply mi raw material to the factory, which asans am earlier start of the 
preeeeiiag   operation, an earlier reaching of its maximum capacity ami conse<uant 
ly a save economic use of the factory. 

UH yield ef cashew trams depends mm several factors such as aft, »sii type, 
raimfall, insect pest attack.   Yields,, ma the other hand , vary censiaerably 
from plantation to plantation and from tree to tree. Also in Brasil cashew 
starti bearing in the third year.   It is however only in the si*th/seveate year 
that the average yield ef nuts per tree reaches 7/10 kg.   The yield ef varieties 
planted to Brasil U therefore about 700/1.000 kg/ha. and a good average   is 
about BOO kg/ha.   economic yields are produced in the fifth year and the tree 
is im fall bearing by the eigth to 'the tenth year rtopomding on the soils, 
climatic condition« and appropriate care. 



- 4 - 

At »roooat in Brazil diatiactiea i» »odo only bat*to» to» variation • thoae 
«bach «boa budding have ntv light-red or dark eiak i«w« "J*   **••• *•»•* 
on the contrarr 9«t green leaves at eacei the foraer «at green ia a fa« «asks« 
Bosidee, even in che apple* tuero aro sos* varieties «ith tht typical light- 
green colour and others with the pin* colour. 
SB Brasil there saoae to ba ample acopo to lacrease tfee yields by laareving 
tha ejection of high yielding tress.   feo»riasnts carried oat ia India she« 
that for an hectare of aattrt treea, «sll aanagsd and plantad ** ^J***** 
it is possible ta obtsi»   a yaarly average yield of 20,000 fcaa. and 4,500 «as* 
»f nut.. One« hiato yielding two« have been datato*»««*«, there la tao n•*» 
of »wagstinj than.   Carton ia a croea-goliUated crop and «*•*<*•**"?** 
«al trooa era hatoroaygoua.   »• abrios* aathsd of diaeeadaating tat «««> 
criatica of a high yttding troo «mi« therefore be by vegetative prooayotiom. 
Buddings, aittlaga and graftlnga m nathoda of vegetative W«**•"*1"? 
boas tried in Bait Äff*«« ma India but without aneli suoceai. At stats«   W 
P. Vtatergaard and ft. Kayuabo, «ho air-layering netted of vogatoti«» ot^oa». 
atlon la this only »athod «Mo« bao givo» succeee.   Alr-layarinf, "f^"» *• 
o laborious an« eaosaslv« m&m of propagation «»oui tabla ft» tmm— «bo lu« 
i» villagee icattarad ovos a «üb aro* «ttb na road»,   lb Maaaobiawo, tboro 
«ateh-butding ht i boom i loiaanndeil to faraora at a «oro avi tabla o* UN   of pateh-bucding *t » «mm HUB ••m    w «•^-— •VTT.'Tjr-^^ 
propagation of cashew («a«. Agrie. Miaobioaa, lyoa, Vol. is J. I» aw 
«bo adoption of a vegetative propaftioo aatasd, eithar air-leyeriag m 
mmtm uniformity ia produca. «ith regard to site of auto *ia la an 
aa «achina <r«sorticating ia goarod to aito am« shape of the naia. 

rt 

¿sJulfaafJi 
an o*sollent quality *f eeatwv *»t la produced ia Brasil«   tat »ata at* lora», 
rot»« a»d very towst.   »• porcontag  »f iapuritiee mt of t»tb»» aats is ««If 
2.3/5*.   The watiiiau n*i» äS-O geaaraUy largor in aiso tnaa tbooo of »taw 
producing ceuatrits.   they **•» aawevar, lasa hiaigaainai. Sa fast, lavlia 
ttaiiUm <s»*««vcial »laaaifieatioa tao producod boraola ara classi fio« IMS 
five elettasi extre-jwtboi jaahoi largai stendardi e»all. 
lata considerable heterogeneity la «a» ast only to tao ocological faabsrs mt 
the varieos ragions, but ola» to an horoditary diffaroaao, aapacially baoasiao 
tao Brazilian wits still grow mainly «il«, «Mio i» »tfcar cooatrias -as   i» 
Bast àfricR and ia iRdl« - tíüs plant   «as introducod by asa, ospacially by 
tha »ortasttatas« 
A «athodical and earafal sood soloctioa asgaars indiaronaabla to 
«uta regarding thair «Bight, ahapo and yield* ia karaala and, taaron 
supply «itn a teraoganootta product tha procoaaing induatry.   In fact,      
the requirement abov« nontionod of a regular aupply of aats to tao factory 



- 5 - 

for their mechanical processing, the homogeneity of mit» 
factor both ter the industry and for a successful piantatimi 

grow up to 6-10 metres in Br asi. 1.   In a plantation, 
ono Most avoid the trots to rea-h f is height by pruning the« at 3-5 
hie* In order te increase   be yield and te »al» the harvesting easier*   SB 
fact, by cutting the nain trunk of a nature tree nev branches sprout on the 
rational fragment and the tree, having deep root« and less branches to ions, 
five* a higher yield. 

fertiliser triait should be carried out in UM different agsi.ggoufs of cashew 
obtained «hen buying tut land, and in the nev plantation, in order to 
a aucuns« tf information aa toon as possible.   A toil fertility 

la pota with • certain spoeto« of grass as an indicator crop should alto   IN 
»Minimal experiments in pott should also be carried out in 
the deficiency ayantes» in the cashew plant« 

analysis should alte be eatatted, thus providing a 
on the cashew1 s reaction to malnutrition «nica nay be of great vaino 
determination of the plantation's fertiliser reeuiromonts.   It it 

Bo tutelate tone simple fertiliser trials on groups   of 
ttfteially if tat young seedlings show tone undulation of the leaves 
diteeleuration which might be éso te a nutritional deficiency. 

am 

AU m pieces of land planted with cashew nut trees must be aoeouatoly 
in order to defend the yewng traes fren cattle grasing in the 

it vry greedy ef 

lit« protoctioa it indispensable in areail where bush firtt are 
«s pt'eeseneed dry Maten«   A »trip ef about 10-15 a« wide 
•attiH be kept clean veered. 

ebttacle to 
tien system aust be Improved in arasil, 

supply 1er t fairly big crop* 
it it aaajer 

cashew nut tree holds on well «gainst insect pests and from experience 
the tree is net hit by cryptogaaie diseases«   However, the Halopoltls antonil 
ia Indis, the 1, Tlffffatt- «• schoutadonl and q, Btrffe|h| in Africa, and the 

cocois   ("mosca Branca*) in Brazil cause severe damage to the crop« 
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topeara* lor the first tin» on the cashov in Brasil la 
1958 la the Stat« of Fernambuco,   la 19S0 tho various "cajuoiros" sprat* all 
along tho eoaat nero seriously threatened.   Fro« tho«« "cajuoiros" tht "aftsca 
if «moa11 infestation spread iato the ones inland passino rapidly fro» tho Sitato 
•f Paralba in tho North to those of dagoas and 8ergipt in tho South« In 19*4 
tho "ateca branca" reached che utmost infestation in tho first two States 
taf a loss in the production, m that year the »Instituto do Fesquiaae 
•teas", of Fernambuco in collaboration with tho F.A.O. and the Oosowiwsalth 
Institute of Biological Obntrol of trinidad» began a cantatori based on   the 
biological fight against the "noie* branca" succeeding in   i alani ng consider- 
ably the damage of this insect.   Recently another infestation doe to   an 
•anthracnoao» or die-back hat appeared, especially in tho Statt of 

Other laportant pasto aro the loaf sdnor Acrocorcoos »vnoramna and tht leaf- 
aatlna caterpillar Qrlcula trifonostrata in India, tho scale 
MiitiiSkiUttoL in SM9hf and the apple-attacking battit 
I» •ratti«   Several nino? diseaees ant pests art known but do not pot prêtent 
a great dentar« 
lay etthtv nuts stored in sacks «ore also subject to infestation by Insect 

i 
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PROCESSING OF CASHEW NUTS 

3   - Hand Processing versus Mechanical Processing 

Hand processing has the basic advantage of providing a large anount of employ- 
Kent which is particularly Important in a country where unemployment is consider- 
atola.   However, hand processing provides employment at wages which are usually 
vary low, which is in contrst vitr the principle of nreating mi economic activ- 
ity that <jivet a sufi e?'«"* income 'o the workers in developing countries. 

Mechanical processing provides less emploient than hand processing,  but still 
provides a substantial number of workimj posts and w*ge* thPt are roughly twice 
at Mich as hand processing can afford.   Mechanical processing has alto several 
ither advantages» it can be of substantial aid in the training and factory ac- 
climatisation of labor in a country where significant industrialisation in new; 
it paya the closest possible attention to all matters of hygiene (all the factor/ 
staff take showers every morning before working; the staff who comes into cont«. 
with the nuts are issued with clean suits of overall dailyt lactories are spaeiou 
*nd airy and wall liti floors are constantly swept and the machinery kept shin- 
ing by a farce of cleaners, etc)} it gives « higher value added per hours   of 
work than in hand processing (where, on the contrary, the value added remains 
low). 

Sand processing has consistently fallad in all countries except in India which 
has been able to supply the U.S. market regularly and considerably. 
•and processing has failed in Ho»ambigue, in Tansania and in Kenya respectively 
under conditions which were once «ere favourable than they are to-day. Particul- 
arly, «he lili fi operation in Eenya, despite skills inherited «rem three gener- 
ations, despite pre»«ire of unemployment, ara* incentive ¿eheste«, etc. has failed 
producing a kernel which was worth less than the raw material. 

Ine success obtained by hand processing in India is due to an abundant supply 
of low east, skilled labour and particularly to the fact that Indian workers 
are paid en a piece-rat;« lor whoie kernels only, while for the broken ones they 
«re not «aid at all.   Hand processing elsewhere indicates that labor may work 
as fast as Indians, but is not so carefully done and thus produces more broken 
and scorched kernels obtaining títere fore lower sale value per ten of nuts. 

The processng carried out on village industry lines (equipping each vili afe 
with a shelling •achine which nay give results as good as the Indian workers) 
is also misleading. 

As stated by C. Parry in his F.A.O. study "such advice ignores the fact that 
factory organisation is a necessity fresi a consideration of the basic shelling 
operation alone". "Because the shelling operation is highly machine intensive 
if it is to be done with as good results as in India, it means significant fix- 
ed plant investment and to justify its economic existence the machinery must 
be worked very intensively". 
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She development of caahew processing o» cottage industry Hmee «aa «riat ia 
rscaat nv in Mesambieae, tattalt»te abaadonad.   A ««if «•"«•• *•_¡!* 
ukiM piace 1« tansaata, «ador m» iaflaeac« of «he lim** trillai-" aaila- 
••pay, but «he prospects of village   hand processing evea la «aaiaai^ere 
•Uimal.   X» fact, M If Êay sectioned, head processieg ha« failed i« **»*«• 
«atar ceaditioas which were one« aere faweareble   than those a** of fatai «atar 
»«Ja»aa village" processing. 
T*. Till**, hand pfeceesi«* téchale«« la iralidoaiy ta pro**« aiata for im* 
.•i»—jlliin. Vat net lar organising ««porti,   tt* «^eaaa» village processing 
- «arriad ant in Tansania »y "African Caebev Fwceeeere" -   hae «a fac* aererai 
difficult problem (for example «he difficulty of atarinf ^^*^ÏÏLtîasi 
ported, «he diffieutty of «wcaaing «ae distane«« between Äa «arta« •"•c•* 
•enter*, ata,).   In fact, «he cashew processing ia «at aa agrie«l««ral «fittest*« 
«at m iadustrlal on«. 

U Brasil «he processing «f cashew mttaaakee «a« «I>_•*•»U 
last arty at a aneli cattino «achine which the 
fast«   lut «Ria aletta« aided acni preeceeina; 
««•«It of tha shelllag and the «ventual I 
an aha sanai tivensM of tac woman's foot 

skilled la «ha shelling operation, and «any «f 
vith thaae «achin«».   The percentage of «hala 

„,. Aa beat «reined workers ara able «a »hell «a «a 
mult af thU ««chin« aided hand processing ia,no«av< 
«aallty of «he predaci.   In fact, «hila tha Brasilia«^«« 
(tha naata percentage being only 2.3/tf), a high 

ia of inferior quality. 

the anta tinders« th« catting all kernel, which «a ^J^*^"* * 
_, cantaainated in the sliding ooatainer placed «nier tha Matai «Me» ta i«m* 
of CKL ant *t slnUl-crumoa. There«**« thia product ia already - -"*— 
aa «ill the «4 of the precising. Beaidea, the small shellinf 
fa» a short period and practically at the end of each «oath it aast ha 
ant »any «lace it ««at ht completely changed.   Finally, the following- 81 
peelinf ovar heats the laraeis and «ahaa the« considerably yellow,   thia la tha 
i nun why «he Brasilia« kernels are «old at a levar price 1« the O.S. «arhet 
«ham the aaas obtained by the African and Indian evades* 

•Mail - which wisely forbids the export of the raw «atcrlal, hat paradanJcaUy 
at «he aase tl«e keeps its outdated processing methods - could an «ha <*alrary ^ 
•stala outstanding results by iapreving radically the processing «ethods^Mpecial- 
ly by eatabliahing aodem factoriea, aa already realised ia Beat Africa hsjiashieiie) 
and Tansania), with «echanical systems. Besides, having an excellent rev Material, 
Brasil has the richest hose conaunption market (not yet felly exploited) and la 
the U.S.A. the biggest growth potential market right  on ita doorstep. 
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- ti» cara ©f * aeduaieai procesa - eaa te 
or • "cou" coaditloalna of rw anta« 
at stated by J.O. Chler, proceaataf of «te catte« atta ataally eeaalate  of 

h calibration «M lnawtdifyiaf. follovte by MMtia« ta Ctel oll-tete. 
Kim aaa BBOOTOCBTIOII« 

After tatet «laatioa, tte ateUs ai* fracásate aar extract!*« of 
aro irate, tacite« artete, aorte«, it latUilfite ate 

•f «IM nata coatiata of «te r teas al of «o|»ty or telatati 
laaawitiee taca m aaaii stoats, platea of vate, a «e, 

StMÊKÊÈÊËB •* *** •**• 4» » *•** iapartant par« of «te pracaia«    tete  of 
élffaraa« alata catta« te rotate* teat aim euily, tette aratei   ate   aite art 
Atea dataralaative aar tte results of aaaaaalsed ilai OITP**»*^**«»- ^•PPBPJPWIP'      ^B^P1 »^^PB ^»•PJ^*PJPB»PJ» w ^P«      •P^PF» ^«p^^w      » ^»^»^»^p) ^^»     ^v •      ^•^^r^PWPJPJPJP^PJp> •rw^»     ^p^p^B>^p«B|   WJVWWJWV 

of «te anta ia tena Ite aererai jmraotec« Bit 
apst^    ^BPIP^O   OMvtHpaatojP'   a*oaaoBtaaoa tjewoi^Bor    ea^e^a   •#» ^w^papaeaya^ej   ar •    ^aw^t   ap^povosOF   ^tBjtaa    aawpati 

OK !• «te later arami t «IM intrátete atiatwa eoataat of 
it aaatat« ill äffte* oferta* raat«taf of «te w« ate 

la laatrtawt éartaf «te atei ling prettta« 

of 

_ . _    *• tetttUr carriad out by pita lag tte 
•art»   *tePtertp HHtaB^paRB   «••  teaatteiw   oteteár   tea)      «ai   «peatate   «rvajr   ateteWt»   «**a*a** W 

la> «la atell ia tettateti«   Hat rational CML ia extrattai fata «te aaalla 
a otejBjietl pracaai using a apodal aolvcat« 

item «at later task tf cstrte«taf «te 
a* wfi    arepwa^^p^^^a^r    asara* B^Ttvesoe»BtBP   aa«BpvaesOBFeaee»tir afe*    ^ota^aar  aa^^^^^^p^p^w   BB 

ial aaaaratiati of «te kernel froa «lit oator ateU te teic* ta ite aaraal átate 
it temarte vary closely. 

laite 
aaf^T^te e>aaeB  etat    tarate      ajpta ceoji  ^e"t>mj^%iBsaPer       •bee  etetaeBaae   lap   •^aaaaPar   arajPtetW apaate^p  mret    maa^v 

Ott ia inveivo!«   fte raw aatt art riaütioaal ay aaaw of a 
Vite a "tete» Betted, «at praam taployte «a extract   «at 

of rimi Ina «at shtUa n attinte fata «te tenti flutti ta   la atea ^Fwm      ^P^* WP^PPJPJP^PWP^p       •PBP"*     ^P>»W^HBWPJ*PF     ^Pr ^Êr ^PPJPOB«P»^P^P*     w»» ^^^^      ^PP^P^P'     ^•F^P'^P^P/P* ääP^PPPJP/^WPJPPW^^W      WP^^P      ^p^^^pr^» 

aar ateat 9B$ of «te OaU ta mcovorid«   fte "cola* fatteti tettati 
tat tea« at wataaltatlaf a portlaa of «te teraal by tao row emu 

itetettaatioa proetaaoa coa te divided late foar atta aptaatt 

with Badilate providte aite appai fat carrai aitate ateca ca« 
laaaltaiiaally «te »ballai 

• tacerttaatlon vita Bacalate coneietiag tf a circolar aaw of a fov vary tata 
alarte fitted cloaoly «oottaer attica cat a fraavo la «IMI atell I 

I« ABB «na teraal« 
- decortication vita centrifugal «»chine* Tétta target platea aeaitet which tao 

aatt ara tapotai and shelled. 
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afilias staft tas mats najara« a ««rit •* 
tlM team«   lasa ta» aajsr passassi is ti» fjejjjj, ti 

allai nati ta •/ tas tala skia «Iddi cavan tas amati,   raallss Is 4 
als te a «ryiai rasa at 70»C. far 4-4 assva la a slasls 

s» s aatal tray. mas ta« astiia* aaarattaa ia rally «sa». 
is sitJaw sanaal *r «arsaaical («siri arata« tv esterases« air)« 

^a^^vwKa/ ajr    •P^M^^»   vH^wia ^^^^aaa««    aH^r^a*   •««* «saa^^^as    •pava*    «saasriaws W   vVajiv^t^v^^BpaaSvaB     tPW 

f*s saia filmi ist» «sica taa kart*!* ara olvüsi mm t 

«• «Jaita satlss (¿avisai lata eattasrlaa 
•OO/FIO, tSO/MO, JOC/MD asi 400/440), 

• tstts {«totes «Ita a s»all cala sff taa tai »teste«), 
• «Jattt aalitt (saturai halms of tas «aalt aaraala). 

(sta* O.í es«) 
(•aar 0.4 sa.) 

• tots/ tita       (lasa tasa 0.4 as.) 

aaat as at lassila* 

atrasu aast be «ait«, tettatati? 
.   It taay aara a ssst t* slaatea. 

is 
ara Mat la a alfh 

rsaaiati a astetars oaataat of as 

iati sais taa mat   aaannB*    «aaass 

ay asssliaf asa 
Itr a lav 

tte trat«   Va aaasaat 
aar »a raaiasaa ay OOf   AM tlaa ara 

iato tjstes* 
Mai air te tat tte 
te 

te «il« a» labal*. 

J 
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é" - DescrJoticr Or *îi<-: -.<ï;.Ant\i,:\'. svstewr. 

Sevea distinct np;.,-*v-f:-i.is ti ti.a Rechanical processing of cashew nuts «ace in 
comercial itale us« in East Aiti CM.    Ifovever, the mechanical systems used 
by "Secaju* &nd "Cajuca" in M^'fw.btque »T *«-•*: economic?1".!' «rioOle even vitto 
further development vork.   Tfca "Oil   % Dulfua*  cid the "Oonpanhia de Qtitotras 
dt Anhebe* a*îchamic*l aj«..».^ iu Mcuaabique diu not p*ove viable and    er« 
nov tubttantlally allowing the nasaial processing« Ih« other three     differ 
considerably r.xm one another in »«thods of perforating eeapoaeat eleaients of 
of the total proejar,   ïh -: K01 tremare" and toe "aturtevnat" are the only 
mtehaalcal proc^ssin« System« on '»lo to-day«   The Mtvara Cashew Cb«Ltd«, 
bated oa a Jr^an^s«* n-c'^ìdetì sy¿tej, has stili te prove ita viability and 
in fact it seeas twt the c^i-eru u-e studying a new type of thelline aaoMne 
to rapisce the one expeviKaiited at Ktvara. 

*) - gitTfPff« f fVsk¿sJ)M*Wi VAkt 
Sotted in slaplo vti-tvu tht3 procesting, fully o.sc?ibed in App«adix A, is 
done by a *ir*t «.íliiar tion for site, seasoning, and partial esaalslea of 
tut CBHV content} the nuts ar* t&en iurther calibrated, »echanicaily de- 
eertlcattd vita machine« provided with rotatory blades and the kernels tre 
mechanically separated im is air shells} ale er patting through drying 
chambers the kernels are «uchaaieally air-peeled and the grading teal tort- 
la« eperat^ru .are    to acohanic&ny assisted* The product la gaa packed 
la tin container*, the containers a?¿ paciosa two a carton   aad it It the» 
ready for rarketini« 
da ©ltre>«ua ??A supplica tJ- vheli compie* of aechanieal devices Matching 
tad facilitating the wer!- o£ t&* central shilling «achints«   k pilot plant 
is established at Zola fctvdesai (ae¿r Bologna, Italy), which enables Oltremare 
engineers to «tic tait* % continuo«- prograsr«e of retearch and dsveloptítnt, 
aad to oeR»;is«rat3 i±c ¿r-ces«  te xizizsïz ts Italy« 
This ftr.ckanical systasi - which citrsaare   can aleo supply to aneli sisea 
factor!«a ("tor eiswapic   xu. * -..v^'-ity of about 1,CU) teat) - vas adaptad 
for the first tíhíe in í5¡35 by t.e MTanita(< plant, locattd In Dar at Sslaa* 
(Tarsiai.\), which c^ <*u auras! capacity of «.000 tont of raw essa«* nato 
and which it ocv gviaj to increase ap to 12,COO tons pvt year« 
Si 1966, it vat also adopted by the »odea factory« located at Jbeo Scio 
(tsraambioue), viti* da «rsMic'l capacity of 12,000 «tat* 
In 1970, it vat adopted by the Ooapenlda do Caie do Mon*po,SAKL, located 
at Keaa?> (Kcca%bi«iue}, vita ¿n annual capacity of 19,000 tant, aad in 1971 
another pl?.nt vith oa annual capacity of U.COO tont (Industrias de Cajú 
Aatenea Uda, loeatsd in Antonio Enes, Hosmbieue) is foing to begin ita 
activity vith the s«jne "Oltremare" aeehanieal system« 

Tao "01 tres .ure" system is ¿as unique eoa? le te mechanical unit   existing to- 
day   en   the   <s£?**et, ¿u» it ii eludes   all the   processing stafes froa the 
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cleaning of the raw material te th.; i-acking of the samel«, lite Oltreraare 
Ooapaay cat» even sttpply ruaohines tor tlw mam?.factoring of the typical 
«5-pounds tin«. 

In percentage tarais the yield of taa Mu:tr«narr:N system la the highest 
with respect to ail other sjdstlag *eehanieal devices (90-95% of wholes 
at the decortication ¡.tage. €*i~~?Q¡í of v^le fcetuela st t:iu packing). 

A« shtlltag taachiies ?f "Oî/crerare* art ?..«nuaily  eedj th*y fonld ho mecano 
lchally   fed« Hove ver, in this Matter ease the percentage of wholes de- 
creates of ahout 10%<  Aerefbre, ot present wages, a lav?» revenue dost 
ott reward the saving of Ranpeve?« 
Aw shelling ««chittes are ^ery exact« therefore they need a previe«e 
calibration which grade« the nttts into eight different sisee. She product 
obtained is coup lately free from envwrination of the CHSt. 

Ike Oltarenare Qwapist.- con, lattea co ¿tody the possibility of farther i«- 
Pfevenents in àie »echanicai. iceding in the shelling staffe (to a« I» 90t 
the see» economic results o S the aa»»ial feeding} aart in the peeling stage 
(to as to obtain co*olctj\y peeled ìsernels,  integrating the Actual air* 
pealing ayate«, wfeich gives a yield of 0-<»OX}. 

*>> 

The Stwrtevaut Hart, ftuly describ-aa in Appendix 8, hat been developed 
by the Tropical ppodacts Institute of tlvs BrltJ.sH Ministry of Overseas 
Dtvelopwent«   bturtevanc Rngineerinj Co. is licensed to market and »arsa* 
facture the plant vi ir the full .»operatici of the 1,P«X.   A production 
«hi«, vit h an annual eapurity oí *.^0 ens, has bees ost d'oli f.he<: at Kill*! 
in Kenya si&ec ¿Uly 1969»   A pili**: pl«*»t is astabli.thed at the T.P.I. 
Development Centre at Ceiba», tt\yim¿> which enaolea T.P.I, and Stortevant 
»filsinffi te «aiutala a contimunw pragraWK* of research and development, 
and te canons tra te tne process to v4 s J tow to the U.ft. «n request. 

luted In the sinplest têtus «VJ» this i,varen the rata are calibrated, 
h«idifieü, passée te os« wsatt* (that is a heated hath of 3BL). Tnt* nuts 
eft thee revolved in sawdust ft» aafc*»blng two surface ChSU The shelling 
is done by a centri ttgal «acóine with target platen against which the nuts 
are thrown end shelled*   Ihr predeet fallr. iri» a perforated piste coner 
which allows the dstrittts to £*ll through and be collected, while    the 
kernels, broken thell atri nnther.ied nuts ars passed te» a conveyor»   The 
separation of the out*, from the shells is unm by a pneumatic separator. 

the "Startewant* «17stea reaches only the stage of the shelling operation 
at it does not include any oth >r aechenicai device for necessary further 
operations (especially for the peeling cf the kernels). The Sturtevant 
Ingineering Oo. only add   that they can also offer means for drying   the 
kernels «-«nú carrying out weighing, packing and sealing operations. 



Hie elimination e¿ CFSL with SMRíUUU,  ftítet» pansitm or the nuU; in the 
reactor* and the further shilling uirauqh a rotatory cylinder which iisec 
tìte centri faje] powe/ ta break the shell*, 1<6;*¿»  re producine a prci.uct 
«Hieb il» not clean anù is contaminated ty C3IEL. Tais m^y Ci-uae aerious 
difficulties for the ï ale of the product r»a the worM *¡<*rke«;3. 

11M yield is r&thev low {i$% o e wholes *•: toe decorUcatiTW stage, 50^55^ 
Of wholes #t the pjcki v~) A»td  tHar«!'*er«s causes a sub'-.:jnf-i»l *:con:*ibic \osn 
when we consider thac täte price cÇ the ,!brok»n kam»!** corresponde only 
t» «bout 50% Of tUc prioe of the vHelen, 

finally, w« note thac the basic principle cf tnis */?t*u has *l**aiy i*:în 
'»«4 on a large scale by seya.*el industries {,particilti?ly by the ,s Ca juca" 
in «o*s*biq»c- sir.^ I95Î»), b»*t in s¡>it-: ci Vit vt;¿n jfrvoitrable economic 
canaiticnb ílevej« v&gc?» lov pide« oí tí¿e :?#ii »atei ieü.> ete#) «ixisting 
la teat country for the processi ï*$ of the rashsv n.'u, the adoption or 
this syst«a has failed for the above aentionod reason«, 

4 production writ, crtginally planned w>v *>n ¿¿u uoj f. opacity of 20,000 
toas, has been etr^Mished in 195? in Ktwra. T«utr.ania« In ifof and in 
199 respectively, i»w?v¿rf only about 2.000 tons heve been processed« 
Ihe machinery is «tip»iied £«>» .Tapan and the projet ta being financed 
under t»e Yen C^dit agr*¿*t<3at »«tves* Tan-uwia ¡m* Kjiport-iaport Bank 
of Japan« 

By fills system - which ts th« only '»cold'* tartlwi in operati©* to«4ay - 
«Mr nuts are steas-ed In a bolle? electrically heat^i fer »fcmt half   m 
hour«   The «teamed mit» e*c thai dried .-md calibrate*. Following celib?~ 
alien« the nuts am f#d to automatic shelling aacitines «ach of th^ pr-vi- 
ed with a circular &xt 3:" in diamets^ co/cistirg of t;*.*3ü ve.y thinblguií.s 
fitted closely &*?e'Jtar viiicli cat a «¿rcove in th» shell between 1 an, av* 
á aas» vide.   Three cut.-rcrii àaelilns Mudbijtes are ueceaaary to treat 
the different sises« the nuts and tha shells are then transferred« by 

of a conveyor belt,  co a meeh?Ai.eai separator* At this stage   tfcc 
ef the roc» is kept below â5*C. to prevent the centa»ination 

of the kernels by CNSL (as th« fusion point of the c&shev eci<2» which is 
responsible of the coat ¿sanation, is 24*C«)« 

after the shell is oponed about W% (seconding to Arthur 0« Little study) 
or 403E (according to others) of the kavreic renain .attuneJ to the half 
of the «ball. Iht separation of these "stuck** kerrelt: fren the »bell is 
mw dons manually at subüt^ntial cost* abou'.: M o? the r.vts whi-h are no : 
shelled, owing co wJ2 takes made in the calibration opuraticn, are taken 
out and then fed again to the automatic shelling machines« 
Ina nuts are laid on trays and àviei :M special  «.era fl»r about four hou;' 
at €5*C    Tnen the trayt  are ¿aíít» into? a WíOIíAS reoc. w>»ere cold air is 

t 

Í 



put in.   Aft« six hcuri of tMe ccoîtng or orario» tiac trays are carried 
into other drying-roe«* just like the previo»« ones but they are 1««« 
heated.   Then tue irerüsls are fed in« spesial peeling oachiae« proved 
aita «ibes which suck tfa« «tetJiehed skins, so that S5-90S of ti. kernels 
ere completely peeled.    UM: ¿rpacletf l-sroels are asperated manually. 

«0 trading i» repaired vith this syste» Ucfius« the various «leee and 
ovalitiei tre process*--«! jr^4?«t«\/.    1** V*raels m innpec**« and sacked 
iato lew gallon ti¿»s eoat.*nlng " rirbon ruoxf.de gas« and are ready lör 
ehlepinc* 
VM shells fro» the sheUiaj operation ara conveyed to * serw e»i*eUer 
«hate OOX »? <*Si. is .-enverad, the liquid oatêined   is heated, c«atrif«3~ 
ated and aaperted. 

Shell ine efficiency af ««*• Tap mesa syst«* it wry paor# «échina* aead ts 
be supplement by librae -«>rce to pris** oat «*r*el \»hich is s Sill adhering 
ta «ha abeiu   Because o** this defect - tfnich i» the beate defect ef the 
cald ayate« Itself and therefôr« «et fuméî&Xn* - the percentage at broken 
it feared to nuea/i not «achilie perlbraance. 
There la continual stoppage el saelUaa »achia«* A» »achine breakdovn ia 
vary graenent. Haiateaancs s~aff can only work four heart at a stretch 
and the* «sat rest«   Ht inaatt.'xal operation a/ any kind cea survive *itn 
ftftf^ « handicap and if tUe scale of the present operation iâ ta be expanded, 
it calle ear expulsion of present mtapover, not rtduetioa. 

The Japanese syste« ss such \r, not new.   ¿hört of freesing th» liauid 
~ «Rich is he*«v t mt tcm«»4r at tÜU i- But Ms exf>*sri»e¡Bts JA Hull and 
Africa have sheuîi - the pro hie« if vi thou ^ a i*e»*dy.   She arac teat danger 
4a la the U.S. M»o«t k £*«s fineiing nan case of contaminated kernel e ¿ad 
it caa lead *» suspension of ail Tar-sania» exports to tb« U»S, 

TIM Jipan«• e pt-elln? t>roc*ss if »«h superior te the shelling ©ae.    fne 
Japanese hetA'iU p.^cail^ '..*• au***wv :** *u'utórabla w însaaa arrar* 
and if mir.take» ere nid«, hu«« ¿amai» of errensivs «ataxia! «san ba spoil««?, 

d) ^eardaao*avatca cß 3açaj« -. fájateme 

A plant ha* been lue tailed at «affala, Motmbi^ue, in 1§€7» aith an annual 
capacity of ;5,000 toas, 
¥ith tais syatca th» ruts «<» ¿lASseii to ©a ©v«in «anafactarcd by tha 
»Desaet Co,«f then they are conveyed t» the shilling operation by •,Cel£•d©s©,, 

•achine« suppliel i>y ^Stuicrcal CO." of Lisbon,   îfee working of theae shell- 
ing «achines i« esJ5%nti4Uly ta^«d ot the alternate m*û «la^iaaawia aove- 
•ant of tuo opposed pair« of i:lav« uüich penetrate the shell of t«« nvt 
aad pull tì» keraal out*    the separation OJ? the shells fron the kernels 
is «ade toy means of a pneumatic «ystea.     Heeling is «ade manually after 
drying. 
This system t<*> is ~.o* complete as it reashej the -.hrlling stage ovly. 



1* 

Besides,   eh« jh«:.¡.'.ni »«¿ruas h-'.«, ta«. foLlcving .-'isadvintages  t 

- very frequently the A*, is -»ot ::Oîî" w s" • •nei -md ha» then to be re« 
eye ieri* 

• it pulls oat the shel3 irrfr.aurtv ;•"• thar. mwiy JecrhCs œ not remain 
completely detrx-hee"   íVom the JISH; 

- tecaus* of poo* celiür«tLOA »any '«mcir we u*okw ^ the »helling 
operation,    ïfoe viel**, therefur«-,  is n titer midest (60* at ti»« »Helling 
state arid only 30-40% at the p.«id no). 

0 - ÏSNP&? -^-cg\--Ilo-^^JL!« 
A plant was in»taV-.e4 in Iwrtnç© Mrs^Uôi   (Misara aioue) i« 196Ê with   an 
annual capacity wf ii>t.QiXi »*.». 
Xn the MSaJucr." plant -ht: na*y, after clttanin-j, süo grading and huaûdif- 
ícation, are roasted in an oven mwufoctufed a? a Portugués« ißdtistry 
"Metalúrgica Lus« italiane." •    >^o^ the K> aster and after cooling, the nuts 
|»MIS on ï*e entiling «achina», which .we pert\v baiec' on sentrifeçfti 
saettine» with target oleses o#*inst «ich the nue. are thrown, and partly 
based on "ïlpe" aecl-uies co:*s\«ting oí ftfur synchronised ¿lades (two oft 

the upper part and tww or the low«c* part) wkich penetrate the nttt and 
shell it instantly.    The latter »achines - on«» produced by the "Sim» Co** 
in Italy - war* Manufactured far'aipe* ¿r> Lisbon which in 1»66 was obligee 
to give «ip ita busi/»eos because Of tate bad rosult* obtained. 

The serious prob'em t\t the »Caj^ca" plant lies in the "UPA*1 shelling 
•achines.    In ¿act, tn« four blades hart the &«w shape and the ia»& section? 
fat this reason the wit ¿s cu, equally, ai'ihev on its rousd section or on 
the lever section Wì.ìCA h*3 a curved afcfcp*., editing the breakage of the 
tornei.   Beside*, the »»t is m-t *«pt tight «luring the cuttina. The result 
is ÄÄt the «it: is often «poked with gegart to it» «*1* e4M»ing a lot of 
broken kuraele« 

The MÍÜPA* »achinas »«&»» »eves gone ever at the shelling stage the yield 
ef 00* of whole«, veil* the final production never reached the yield or 
40* of whole*   at the paekliis atage, awing to hres&age durir.g the peeling* 

A plant has bee» establisV.d at InhsBbane, MoBembique, with an «jtnual 
copacity of 5,000 tons. 

In tíie "Pierce fr I.clia'- plant th* clean \utt me «slevated 1» a 30-ton 
storage hopper,    the rojts then pass through « revolving hexagonal cylinder 
emA are graded into three siae-j - large, rasúiui, »irall - ar4 are agai.; 
elevated to thifcc i*rge hoppers, stored in theix respective sizes.    Fre* 
Storage heppera the íI¿+£ «jre cojv/eyed ta a conditio«ine, unit where they 
are subjected  so ote. ¿mi ¿res . AT ¿or ••"» t-hurt »tsr*.od oí  time at üow tcn.per- 
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•tur«,   m« mit« are then -»nveyed to a large hot »ir drier and past to 
tltt automatic »helling nuw'.tin« which «se a eonhination   of blade cutting 
and centrifugal lore« to tre« the Tatraa- Arem «»e shell« 

A« »Pierce & 3t«liew plant has four shelling machines in production and 
ens Machio« íbr catting recycled nu gì,   'ifo¿ action of these machinât   is 
very rapid havi*j a capacity of 100 ite/tair/aaotoiMt but due «s this high 
output, approximately WS% of tht «its are not efficiently cut« Bus« ants 
are Hand picked out Sem the disciiargc oonveyo* «ad recaci«* t» th« fifth 
machin« for recutting* 

Ih« subséquent procos» for detaching the Uwll fro» tno kernel it sitala* 
«§ that used by the other syst»*.   A typical Jteatwre of the "«etc« & 
Leslie" plant is that the kernels , after detachment fro« thoir shells, 
are sut on «pays and placed in a ¿'«fri geratene chamber where they are 
fresen te -40*c.   the frotan kornili» ara then passed through a snchanlcal 
peeling unit, which contisi of tw iuclined rubber conveyors saving in 
opposite directions adjacent to each other, simulating a rubbing notion« 
It is claimed that with a recycle through the machine, this method gives 
100* peeling or "blanching", but this ¡laturally dwsp« tht yit)14 of «holes 
percentage*   Gi?l it &uf£Us are saojeriwenting with a different method of 
blanching   in orde* tu obtain e higher percentage of whole kernels after 
sorting and grading.   Their prêtent method, i#3« fraosáag and peeling 
only give« 30* whole kernels, whereas with their new process they eicpect 
this figuro to be in the vicinity of 5*3*.   «3 information it available 
about this new method of blanching, hut it se«na that It Is bated on e*> 
pesing the kernels to a blow of eomprss'ied air« 

tao "Gill h Duffus" systea has wot givn successful results.   At present 
tht "Pierca 1 Usilo" plant in ¡fotejBbigue wa'xa a considerable part of 
ita activity by hand processing ATA because of it» bad results this business 
hat beam transferred to the holding "steel Jrother* Q».". 

t-ii Ho tarnbieue, | 

A plant has boon installed at Antonio Bnes, Mozambique, with an atstaal 
capacity of 6,000 tons. 

This processing ayate.« ••• •«hich uses machines supplita by the Italian Com- 
pany "Muí" - is quite similar to the one adopted by "Pierce b Leslie", 

The economic results of this plant are not satisfactory and iov thia 
reason the greater   part of vhe processing Is also hanc made. 
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THE KMIKHTING OF »USHfiW RUTS 

7 - Sä2ÖSHJQ«iLÄia£ 
Mosatbiqiat is the nost important w>rld producer ci" cashe* nuts ( 137*000 tonn 
in t360» that ia 39 per cent oj" the total vorId production).    The production 
Of Cftfthev nut* is also considerable an4 cnfinuaHy inerba«in? in Tanxania 
{106,00o tons in 19#\  that is 29 per cstit of the total «crU production), 
ia Br «ail (89*000 tot» in ")Wf th.*fc is y ;>«r uent oí UH» total world adduct- 
ion), in Kenya (t2,000 tons in 1969« that :is 3 P«T c«at of ttM total «arid 
production), in Vest africa *ad in Malagasy Republic (2,000 tone in 1969, th.vj 
i« 0«5 »er ctnt or th* total wtrld production)» 

A »résinent rol« in the tm-ld trads of c-jshev nuts is, however, detained by 
India vhich, besides having 4 considerable local production, import« aft 
important quantity of the crop of Bast African countries to he h uid-procecscd 
and re-exported to the «ai« consumar countries« 
la ÎM9 India ejaporttd 61,900 tons of kernel« mainly te th* U.S.A., the U.8.C.K,, 
the Uni tod Kingdom ana the (Jeman Democratic Repuolic. 

«bio i « m&M PI ws*r, ft«**3 DUB, W£ft 

Source : Fruits, Vol. 24, n»^-10, 1J69, page 453, 
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Cashew ternis are one of the most important it«, exports fro« India a. 
they represent   m amount of over «0 Million dollars. 
^aTexports of arSL are also considerable.    In feet, in 1968 Itoi.e*- 
2rtS US* tw, of OKI «UUI » tAe Onittd linodo..  the U.S.A. -id 
Jopan, lor an #»ant of over 10 million d*ll*rs. 

**I. ? -• ms£3a~2L&SU&BJa&& 

Countries 

United Stolto« 
U.S.A. 
laten 
Other countries 

1964/*' 

in tea. 
a , ». ——mu 

'SOUS, 

5,96* 
5»§5t> 
a, m 

548 

in % 

19S3/S6 

in tons 

14,35a 

41,5 
39.3 
15.t 
5.7 

4,353 
6,083 
1,21*} 

572 

in* 

4. 
160,0    i tt,ftt 

35.6 
49.7 
9.9 
1.« 

19€6/67 

ir ton» in * 

100.0 

5,097 
3,697 
3,44# 

316 

43.3 
33.1 
ao.s 

1*7 

in ton» 

1967/63 

in 

11,75»       U»«0 
•.t,****»*WMM w* 

4,170 
S,80t 
a,061  ! 

311 

9,444 
•MMMM 

45 
29 
31 

3 

10C 

Source i D.Q.C.I.   * S.    Calcutta 

** ooaiiumt pu&tto» of toiia to «it «urld «.it *f ««*•* »«tu *« ** 
¡pat a substantial change In «to aiutiti. .        ***••* 
last AJrieaa countries, to ***** te tot *to •* ï***«» ÌT^L^Lli«*» 
am.^n* stared processa i^liy {Hr mm* •* *«*«**** *«vto««> in«* 
ine «uantities of casnev nuts (»se tabi« 3.). 

m the to*t fi» jwr. tho «mtlty of raw «t*^-*"""* «"t!!?^ 
S. steadily in^aaed pm««i ***** 4.PÖ0 «. in W1 to 70^to£*nî9 
It i. «ticifafd «tat in 1972 +mn 1»,» torn will toawd to *•«*** 
toca»« to the .«• period of ttoe, «to« ** f«c«**to. **•**£ ^S 
of 45,000 ton. will to put toto option in «to S*ÄÄÄ 
in Toasatito tho cashew nut locally preces.ad has *",W*,5*^~V"!: 
LTW5 to 16,000 tons in 1969 ani in tony* *** a «toMt torn to11 
tTÎ 000 toa. in 190. 0« the othar hand, it to toro**« that in «to naar 
lutar«, tost African producing countries vili s-atain at least 50 par cont 
of the total crop for «echanical processing. miMm^m» *, 
to ¿result of the increase i« world production and of the nev «***" * 
£st A^toa. during the last ft» years, India to. proc-Md **%"£»« 
epLtitT of raw material. As o consegne« the Indian «*ort. «fJ^L 
¿Tern are. in absolute v.lua. stagnant «id in ter«, of percent«*., doer- 

ins. 
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World CpnaioBption. 

1968 19» 

MMMMI 
P.,, ,, f Cam * 

American Zenit 2*015,942 57.2 % t,71§,2J7 47.1 $ 

lArrepaaa 2MM i,si9;eoi 37.4* 1,727,612 47.1 * 

A«!«»   feat 7*t«0t 2.1 X 9*,4t4 •*«* 

African IBM tt.it» .5 9 15,i7« .4» 

Ocsaattic 1MM 9€,t06 «•7« 17,»* 1.4* 

PortufUMt Kartot 
9p*sm 

tatal 

J.»« .1 « 14,312 .4 * 

3,517,7t« 100.0 X $»•••,jOP 100.0* 

SCUM» i Cajft Xwtat trial da MDfaaaiajaa, 1«A,!.U»| 
ltl.1, A**il 1170. 
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fills it particularly «vident in the U.S.A market (see Tabi« 5.) «her« in 1K9 
India supplied M.2 per c«nt of total imports of cashew kernels against 90.6 
par cant in 1963* 

Batidas» Indi« has to pay for the raw material imported fie* East Africa a 
prie« higher than the en« paid in the fifties and in the futur« India   will 
receive a «neh «nailer quantity of raw material fro« its traditional sow«« 
of supply«   India's position within the world market is thcraftsre severely 
threatened especially in the western markets. 

»alia, which normally produce a crop between 50,000-70,000 tons, has initiated 
some new plantations.   However, fro« various reports, it seems that India will 
net he atol« to mal» up for the drying up of the source of raw cashew nuts ft«« 
Sast Africa, especially fro« Motambique, which seem« to he oriented to industr- 
ialise ita «tir« ere» of raw nuts in a short period of fiat. 

For a few years India earn continue t» he supplied by Tansania. 
La's «»Jeetiv« is also to industrialise its crop and «silt« 

•lightly longer than Mtsambleut to process locally its crop, India's 
position of dominase« will be further reduced. 

A« present India sella «uch of its production to Bussi« and Eastern stoop« en 
fist basis «f trade acremments.   In 1970 it it iteti fai that India and V.B.B.B. 

a ma« fiv« year   traü agrssmewt which inveli 
(approximately B0.000 tens per year) aaá as lent as 

- whilst India's supply «f raw material it sissutaneamtly 
- it is évident that Stmt« «ill hav« v«ry much 3 «ss kernels and 

'm smmply to the markets of the west, especially the American one.   In fact« 
foresee a tin« in the now future when Suit« vili »e   * 

man I «si e*»**«* •* «—how to the) O.t. market \aUtM the 
plmmtimf in India it radically increased. 

At in msrhetinf th« higher 
of brohmmt in the 

Bast Africa, as stated 
fi    «• tHB    WBwe    eWIP^B"» 

are switchins over te certain suppUer« «f 
Beat Africa for obtaining their recrements of 

India holds the 
of tnd 

by tome firms in 
I th« O.S.A. 
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0 - fattEÄJtaSJfcHii 
Brasil, * relatively neu conor to the field, is in a very favourable condition 
to tate «Avantage of th« changas «sich th« world trai* in cashevnuts is under- 
going at arasant, «specially far what regards the supplies to the U.S.A. narkat 
uñara Brasil nay tnra out to be the aest important supplier. 

In fact, the Brasilien cashew industry finds a natural outlet for tnü product 
in the U.S.A.   the geographical pro> Jdty of Brasil to the U.S.A. reduces the 
tine taken between placing of orders and e ffee tina supplice «hen conpared with 
India and African countries.   Purthemore, there are seem cost advantages   as, 
for exanple, lesser freight expenses. 
Si the last few years trail - owing to the systematic expansion of the plant- 
ations and the assistance granted by the Government which is giving n great deal 
of aid to those people who wish to put up shelling plants - has considerably 
increased Its production of cashew ants* 
Ine State of Otar* if indeed hoping to nahe cashew nuts its aunber oat tapo**« 
ranking before cotton which is to-days1» ntssba* one cap«*« itan. 

In ffdf the production of cashew an» was about 30,000 tans (while it was 
apfffirtasîslT «4,000 tans in 1M5) ant in uva to tan years tine it is f* 
«hat 1*0011 will hi producing 50,000 tons or «««a «ore. 
fhe fnaaettBB of cashew kernels reached in 1ÜP   7,330 «aas (while it was 
ltdJB tea« ia tüf) ani ont •« these 1,177 tons (liât is tt.7% of the total 
••Umilia) ware üO as nei I in tentai, whilst 5,313 «MM   («Hat it 70.3« of   «ha 
«enei usami I If) «apt enper«ed naialy «t «ht U.A.A. (where trasilian supplies 

t ttfihtnit already i.7» of total U.S. iaports) and, te a lent extent, 
Latin tati In as couatries (particularly Ar tenti to). 

Brasil hará baan iaereaoiag continuously U 
in lût «e 5,313 tons ia IH», «Me* 

• 

Ih» «kt C.I.S.I. «ht Brésiliens already clain a predite tien of 4,000 «tat« 
*•»»••« ttatfitta osntunption teem to stand at 1,000 «tat «ail« 3,000 teas 

«t tat «hated statt« end sura g a an osen tries, in 



- 24 - 

T«blt   <   . frond of the Production and Export« of C-hov 
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19« 3,4« 
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ffü 3tW0 
1f#» 7,330 
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t,Ht 
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2,474 
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TT 

45.7 
73*8 
41.8 
»•7 

in t)at 

1,957 
1.3W 
3,444 
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ITT 

54.3 
SM 
9f*l 
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KIMMIB^HÉK 

te tMM     |    I» tex, 1942 - 100 

1M2 €'0 100 
tf*3 1,070 w 
»WW 1,110 m 
If« 714 m 
If« 1|9W 304 
»9*7 1.3K M9 
Iff! 3,444 M 
tf* 9,191 «1 
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Ite tetar«   for eahttr kernels IM» t. b. «xtr—ly favourable. Of^^n 

•M« te te increasing by considerable amount, in th« existing ***•*»• •** 
the nev »arkets •-» » be very rétive to the introduction of cajh«v kern.1.. 
Prie« on th« aajor «rid «arkets continu« to reeain firn. The Hew %rk •ark.t 
ha« reached in 1970   7« ct«. for 3»'s «ith   77 ct.. bain* offered for pro««t 
and forward shipaoat».   lussi« continu«« to pay 77 *ts/78 ct«. for J»«- 
lai«, eoaMaed with the gtaeral shortage of supply and th« general increase 
of th« co»t of   Uboar («ven in India) should result in a farther increase 
far «h« «rie« >f all «hoi« kernels. 
Hually, the prie« for broke« «rades •«•» to ht f*4rly »table on «11 th« «oft 
iaportant «arid 
Uso for the o*tte trie»» continue to remain «t • «atiifactory *•**• 
•resilla, production of CM.i. was s«M to th« tost«* Staus to t*7© •* * 
alalwai prie« of I 147.00 per long ton, C It F Kev Iterk. 

Brasil »hould receive a good profit frasi thl« favourable trend of the price« 
of rashtr products,   However, concerning the «»port of e*»h«w kern«ls, At 
oeasidarabl. differ«nc*« existing a»*-«.* th« '^^ J¡^JT^J¡i¡L 
•aport*** of th« Stat» «f C*arè (43 e««« per lb. in 1«#) ** th««« ont«««« 
by th« «porters of last Africa («sp«cially by th« exporters «f ItosaaM«««) 
eugat to be pointed out.   »i fact, *hil« th« average prie« rec«iv«d by th« 
«rs «f the Itat« «f Osara reached in 1*#P approximately 43 «ti. p» l«#t   to 
Tli•••lit pi the average prie« of the total production of th« •hoeita«' factory 
(that «Mt th« "Oltr—ars" «hailing sy»te«) w«« S4.5 ets. p«r lb. to ta* •«** 
y«ar.   fhto difIrenes in price (that i« tl.50 et«, »«r lo. aa*»l* » ««• »»* 
kg.) swam that th« atasilian exporters receive a eoasloarabi« tons» it«»» 
fil fact» by «ultiplving the different* between th« average pido* «f •*• 
•Maestà* factory and the price receive« by sh« exporters of th« Stat* «f Our« 
ft* the) euantity (about 3,000 tons) of cash«* kernel» exported to th« MtAé 
State* t» tt*t th«r* is a lower ratura lor th« Brasilien exporters of about 
1,990,000 O.S. «ollar», *hicfc correa«©*!* to over tf* of the total voto« •* 

 «ifferenc pointed oat dipelate aaiaiy ea the fast that ta« "a*6^*^ 
prodrrticn five« a recovery of «holes ami idrttt grata» «ach bigh«r -** 
•f tm present Sratilian processing sy»te». 
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tibi«   9   - wit met» ^^r^/i^r^efi ~ fifrte of Off b«tw—n 19<1 »* 19<ft 

(U.S.I ctnta/lb) 

Ytart 

Average pricen rtctive« by th« »«111« exports      | 

1911 
19<l 
1M3 
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m 
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1§f 
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New opportunities flor the Cashew Nut Product» 

Whole kernels are mainly used in the U.S.A., the largest consumer, as an appetiser 
with drinks.   Ttie broken grades are   also used (especially in Western Europe) 
to a large extent by the confectionary industry.   Besides, whole kernels and piecei 
can be fried, candied and used to guamish roast and boiled meat courses, and 
in order to formulate new and improve! recipes. 

Apart from these tradition.il uses the kernels can be utilised for new purposes, 
In particular, there is the possibility of usinq the cashew-flour (which is 
obtained from the lower grade kernels after skimming the oil) as a product of 
considerable jtood value.    In fact, according to a survey made by Prof. <!• Piva 
of the University of Piacenza, Italy, thw protei* contents of cashew-flour ia 
at High as the best types of flour having in addition a high level of essential 
«nine-acids and m excellent digestibility.   Its protein contents is higher 
than the soia one which is considered the best among the vegetal proteins« 
Therefore, the cashew-flour seems to be going to play an important role   ia the 
food sector as an integrating proteinic product for human consumption and as a 
component for several dietetic products (for children, old people, obese people, 
athlete, etc.). 
During the production of cashew-flour, an excellent quality of «dibit oil 
(similar to Tunisian olive oil) - as stated by Prof. U. Pallotta of the instituée 
of Agricultural Industry, »ologna's University, Italy) - is also obtained. 
In this way better trida possibilities are offered to oroducinrr eoumtriss. 

Ime e.H.l.t. (Cashew Nut Shell Liquid) is used in the muring of plastics» resins, 
bnke-lininTO, insulating virnishes, paints, coatings resistant to acids   ani 
alkalis, electric insulators, etc. 
Hew opportunities also exist for the CNSL.   In particular, as stated by O.Attanasi 
and t. Cagiioti   of the Institute of Chemical Industry, University of Bologna, 
Italy, consumption of CSBh should increase considerably ia the following instsstri« 
clutch facings, enconéis, laminating resins, plywood adhesive*, rubber chenicals, 
insecticide and pesticidal componenui saints for cars where the CJKL replaces 
the caoutchouc. 

Other opportunities also exist for the cashew apple which in Latin American 
countries, particularly in Brasil, is put to considerable econonic use in 
mailing Jans, juices and alcoholic drinks« In fnct. as stated by t. Maeniler 
ani 0« Duvemeuil of IFAC, it should be possible for producing countries to 
empört a few products (such as cashew chutne/s and candies) to the main 
markets« 

Filially, cashew juices prepared by the Brasiiian industries could *la» tiM 
outlet in the ö.S.%. where maieehoHe drinks are largely consumed all year 
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Description of "Oltremare" mechanical syst«« 
for the Gashev Mut processing 

the «recess »ay be divided iato User sections« 

tte mitt at received are welched i this weicht being referred to M 
••«it fee*. 

the mats aro then fed into a mechanical appliance to jsmovi eaet, 
seed, feretga matter and empty nut«. 

after cleaning, the nuts pete throagti a revolving hexasmeul et aisiâ«*, 
divided into three sections, vetch separates the ants iato tare« stetti lare«), 
•tedie« «ad »«all.   Ike aised auts are discharged into hopper* of aapU o apart ty. 
At this stage the nuts ar** kept separate in their three sisee «ti aro batea 

«jesss»   eT^aaaaahOiveas^ae'     es* a>     e*ee^s>   syeyajfT^epeveP v        «T ar^por     «jse«s>   ^p ejme^B easvsjt   eees'ssv'^BiOv     eameaj   «meass^srasi 

rad by » oonveyor te a washing cylinder ani subseejeeatly to a 
1er humidification« 

Bueddification is necessary «t it is eaantial to have the esistere 
eooteat et the kernel after shelling, but besare drying at * - OJL 
Ibis humidification process tabes about S days« 

Properly conditioned, i.e. possessing the riebt meistere 
tjbt mit« ara hand fed onto a conveyor *e be elevated te r Storage 

«fetch they are automatic Uy fed -^to the eil bath «eeepei 
temperature of the oil bath aad the »peed which the nuts pass 

primarily en the sise ef th« mita, henee the necessity   for the first 
calibration . The bath is maintained at a temperature between 190 aad 100*6 
by two burners regelated by ryvometors and thermometer •, whilst the speed et 
the ceaveyor is adjusted by means of a variable speed pelley drive. 

after passing through the bath the nuts are ditch er sed iato a 
fuge «atea is heated by hot air taken from the burner combas tios 
Uhi emcees oil removed by the centrifuge and the overflow free) the oil bath 
discharges lato a sump aad is pumped iato storing tanks. 

the rated capacity of the oil bath i» about 1000 hiles of ras? autt 
per hour« 
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UM «ata, di»ch«rging fro« the centrifuge ara elevated 
«bare taay are sabjecta* te Matt» et cool freak air, 
to ««orage heppar«, ta be aterai lar at laaat 18 heure 

calibration procese,   after *e 12 Maura cooling the anta 
bar loa« hexagonal rotating cylinder, divida* lata eevca 
la 2 aa» aiata» the aitaa baine -18 am, 18-20 a», «0-12 

a», 26-ta satana 88-30 aa.    Tai o zar flow, «at peasfeg 
, canati tate the •*> aau aita« 

ta a cooling 

a», 28-84 

aw tasa oenveyad by a 
plasad in differeat lineo, each hasps* feeding «a* »belling   

llaa serving oa* alea amy*   Oaa operator It required for fatala« siity 

the oat la effected, a* 
•hells 90 «ata por alauta, vaie* rouahly gives m average of 80 Miss aar 

fee mm aUcaarfina Isa» «a* aechias* «re soraaliy la 
laa, vis i 

(i)   caaplctely dataeîiad ksraela oat shells« 
(11)   Kernels «anorlivj ta * half shall. 

Cui)   Israels ulth tat half shells adhering at aoaa poiat. 

Tat diecharge eoavayar Jteeds *e aata lata a eactsirtr«! vibrating 
alava, ianedUtely ssperetlas ont ached kernels, HHea pas« 
oat» * aalt asió* convey* taa tornala «a a atoraos point,   empty stalla 
«bells ait* karaaia still aaaariag, discharge onto a sseoas salt, aata 
a» aspiration funnel, vhlch laaaait laa eapty shells and then lata a 
«tie cyclone,   fraa this cycloao «nay ara discharged «ata a 
aiata«   Ita***** detached karatla ara « avayad ta taa ataraaa point vttlat 
karaalt «till aunarla« ta ehalla ara pangad «a a »aoaad eaeunatlc cyclone 
oat aata a taira vibrating «lova *ers flaal tap«ration la »really 

paces« «aplratlaa «alati ara fittad «aioli entras* «ka aaaUa 
ta the all recavar* «actloa. 

Oaaplataly fetente* kernel« arriving at taa Storage point ara 
aaa placad aa trolleys raady far drying. 

the trollay« containing the kernels ara paefcad in the drying 
and arlad «til ths aoiatura content of the kernel 1» betveea t± to 3«. 
Drying ia effected by ««ans of a atandard «taa» heat enchange* operating 
at Î0-80*C, 
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after toying, tke screens containing the kernels are tipped 1«*» • 
hopper Äd fed to th« peeling «achines. 

these «échine, detach the peel or skia frai kemeltt the principe! 
peeling line processes only the «hele kernel* ebile an auxiliary line io «ss* 
1er the broken, previously separated hy « celi**««»*«   kt three Uimtmt 
stases elong the peeling line, the kernt?« pest through en electrenic ***** 
vRicfe reject« the kernels net tetolly peeled and «nick heve «e be recycle«! 
the enne »ertine le else «ade Ite broken grades.   All •***•* •*• «!••»•* W 
pnenmetic separate** eoi broke» greens ere «echanicelly calibrated« 

Um «reded peeled kernels are again placed en 
trelleyt end stocked in the kanidification chamber • 
•f the kernel is reine« te 4 - 5* by Means et tim 

achieved «he kernels ere packed in containers 
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Description of rt8turt«vantH mechanical a y« te« 
tor Cashew Kut   processing 

4L 
1.   IIM »iti are weighed ott inte basket» la 110 I* batch» and lwtrirt ia 

a tank of wat« to soak.   Aft« »©«king the basket« at« traaeferrad te 
beaidiiving cabinets «ha*« thay condition in a saturated ataospaere 
for approxiaately 1«-14 hours.   After conditioning tha anta ara trans- 
rerred to tha aattw faad hopper. 

t.   lha faad to tha roaatar is via a slatted drua feeder with a variabl« 
•teed driva,   fl» rooster is a heated hath of cashew mit shall ligwid 
(C.M.I.L.), through which the ants aia conveyed «t a controlled rata 
by « variable «epa* «riva.   Ihe roasting process releases a»L ^— • 
"Pericarp", leavlaf it la a brittle coédition far easy r 
the roaster tha nata are discharged to a cleaning dru«. 

S»   fl» elevata« druai ia fitted with helical fliehte to assist 
of hats. At tha ialet, sawdust is aida« to tha "~ 

Co»U   Baria* their passage throufh the 

4»   Free tha cleaning arua tha anta pass to a slatted ton»ayer fitted with 
a vibratiM aerean , which rénoves the tawdust, « saeaaal < «avérer 
traasfers them to the Oecorticator. 

5.   fee Douoitlrator ia a centrifufal anchine with target platas aaaiaat 
which the amta ara threw* aad aballad,   Ihe product falls iato   a 
perforated plata com, which allows UM detritus ta fall through aad 
be collected, while the kernelt, broken ehell ani utaheile* as» ava 

ta a third eoaveyar. 

#•   asantes ovar thia owinjtjar ara two aspiratiaf heeds, 
fee Ught ahall ajat aa riduce the load an the following 

f.   fba screaa is oeuippsd with two doc», 
it fad back «a tha Dacorticator via tha second conveyer, 
tha top dach («hala kernels ahi Urea shell) pas« ta aa ait 
1er sortis«.   TJoxougm fra« the botto« deck (batta, splits, pieces 
oaall shell)   ara passed to the second air separator for " 
pimkrlng a clean whole ant and clean broken nut product» 
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9m m int puât vit* a c*t«city 
•f r«tf e«tftt* »•% »•* *•* 

ANI  iftaaf 

m.- 
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1. 

a. 

1» this Appendix this «port is completed with en economic »tody 
pointing out the »ein tactor» to be exemined thoroughly in order 
to establish iadustt-ial plants suitable to the rea possibilité« 
of Brasil (factories with an annual capacity of 3,000 tons) accord- 
ing to the *nly tue «échangeai processing systems on sale to-day i 
the "Oltremare" and the "Sf-irtevant" systems. 

The naehine?y used by the*- two v^*nm for processing 3,000 tons of 
rav cashevnut per year, with their relative costi and yields   of 
finished product, is the main factor to be examined thoroughly. 
Another important factor to point out is the cost of building *»*»- 
trial premises.   However, this cost does u«t present relevant differ» 
enees according to the type of nachinery installed«   On the contrary 
Che manpower factor - »mich is the basic element of the   processing 
esst -presents substantial differences which this study   outlines« 

An annual capacity of 3,000 teas has been chose» because a plant with 
sash an input is the économie disensión to cover the général 
of the snwneement« 
to fsct, either the atronare« or the «iturtevanf, offer 
toff unes teeseetively of «he annual capacity of 1,000 toni 
•»as Ibr one shift, but at this site central costs would weit*   tee 
heavily. 
Ths complex of mechanical devices stated in this econsedc stndy 
rttically offers e productive capacity of about 4,000 tons per yoar 
either with the -Oltremare» or the "Sturtevant-i the calculation má 
to this stndy, however, refers to a basis of 3,000 tens for p*iiBnntiai 
masons and to allow a certain flexibility to «he oenteeuent economic 
«valuations. 
Ihis study only takes into consideration a plant with an annual ****** 
of 3,000 tons, because eve» for plant» viti» a higher capacity   the 
trend of t..e single items here ana yaed venid in mot   catee be ego- 
portional* . 
to a plant with a higher intake (for trample, 1,000 t*ns) it it ^ 
possibls to realise tavings in the investments and in the general 
costs. On the whole, however, the trading profits in * plantjtf 
4,000 tens venid increate of about 10* either in the esse of "OM 
or in the cete of »dturtevant". 
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jjialvtis of the «ingle Iteej 

InvcafttU. 

Land and Puiidingti 
Either in a plant suppléa with «mtreware« aachinery or in • plant 
supplied w. eh "Sturtevant" ©cplsaatt, I«* «•** buHdine» *••*•• 
l«M »it«.   
As a ©at ter ©1 fact, a plant supplita %fitit tt8ti»t«ir«at" «ochinory U 
trailer than that ef the "OltT-aMtft'i", bat it need» «©*• f©©»   •» 
tie port retarding th« mamul processing, fh« e©»t stated is bai ad 0« 
sarta* vt Xttcs • 

Machinery * 
Hie ce*t of "Oltreeare* ©acliiiiery baa &••» tt*t*d apT>roxi©at©ly fcjr the 
wry san* Oltremare OB.   îhe e©»t of th© »StttrtevaBt»»" Haa hw ©frtel»- 
ed multipi/inf ay three the **©!© ce»t (iacludiaff —acabling coat») ©f 
«ne line ©f *fO ten» accordi»« te the »tendeva pro-for*a tsarter preeestM 
by th« Sturtevant Engineering Co. Ltd, 

Ht© eests of electronic »orting «rcMnea net manufactured by »»••i 
Go. {mu offered by the tagli»© Company ftuaea*» Sert©« Lti«) - IM©* 
integrate the mechanical pec ling operati©« - new© bee« a©*©«   •*   •• 
casts of the »eitreÄare" equipment. 
ïne a©»t of drying chamber» for the »helled kernel« has ©la© 
m the «•turtevant* «ôchinery, a» thi» it not included is the 
line íendured. 

Hie coat concerni!»« electric, «iter asd fuel lï*nall*ti©at aaw© 
sssuaed hypothecs to ee oqual in beta type« ©f mechanical flfjlltlllif 

Tîte »am© hypwtì ¿©i» he» bea» udept©©" #*<* the e©»t» ef tiie ancillary 

feaf^yilayi^ y©ojpw>f^ 
Thin letter cost i» supposed to be Made up by UM following 
« precision balancer., tablea, plastic container«, reo**» 

qroicid tank» fer CM$M 
• «ato- lorries, 
. v*t*r tank», 
. external teaks for CN8L, 
- No. 15 trolley» ant «00 tray» to put the kernel;* into ta* drying 
• rurrlÄhinj for th© administrative ef fices. 
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ÍMSSS. * 
j                      UM «WA** •# ¥•**•» • * •*!•*•* ht* toan fivw >y th« tvo Qtfnt—t 

at Alloy« i 

^jjMBtta: JJSMSSUMSL 

I*f the wfcov»* 3    Ml kiTI- 3 
1 N 

ti     « h»ddi fiottio* 5 
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II        N kiln» 1 
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M        M 
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44 « It 

f 
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« 
«    •     **ekinf 
i,a  nail IMMI   aVMMMà^UMM 

îtttlt 

II 1© 
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• 

1«4   i «M» 

1                   «n <Slti.'ii»i" •!»*• •**•' 
•k*U*d k**f»l* •* 

ftfc» ••alili WÊSÊÊÊÎM •tt«4i»i vit* 

fh*** **•%• U*W* 
Of mmÊA9Mfm 

** IT«!!!* 

•Ululala *• M* »•**• *f » •# '*** 

in tki* italr *f* *t Ü« mMm v««l* *» **• ***&*—* •* a î1*1» 
thttt on t» a»*t*f* i« *•*•• ia tratti* 

fh**t 
fbr th« tingi« 

St eantlttt *f M lit tint   in ****** __ oantainin* tat tte¿ 

Tho iMWbtr *f tint «ni et**» **• *•*• •wtw* w .—*•* 
yi.ld of th* rtv «a triti.    «* i*l*ti** ari« i. th* têtu*! ***»*t 
Valut. 
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UM «re?*» sales valu« lus bwn calculât«! en the basis of theJ*«** 
nShet price. (M * «bout 5« for * cautious ""»£-> ££ ^ 
yield of white vholes stated by the -Oltre«««- (on the basi.•**• ~f 
yields obtained by the plants to-day *>rkiwj in Tansania ** »*****) 
«ad by the »„turtevant" (on the basi,  of specific tests/. 

UM sane prices have been «tooted for the ti« ••!*• productions of temei« 
obtained fro* the tuo eachanieal «ystens under investigation. 
Hot the yield of the »Starts i. ^~?l£"**L f£« 
r*tber ©ptiisUtic in relationship nit* the resuiteef other »ÜÜ1** »Ua« 
orsini in lloses«oifite)«id *te sale «mid cree*» »orio*» ^^'TTT^ 
itUdifficult to sell on the merket s production with yields low the* 
101 of cholea end »5% of whiten at the paesino ctaee. 

Concluding for the »Oltiwre- an «verste ret** of m WJ¡*¿*¿¿¡¡¡l 
edt vhiie for the »ßturtewt« an average return of VSt 1,»V*« *• «*««*••*• 
Iht latter is «bout 7* *€«» than the former. 

«»tal returns have been calculated on the basii of the yield of H* *«* 
»aterlal «tic» varies fro« *S te Í5*.   ïhe »ore relitti« vaiati *** •»•• 
en an avernfe e«nw). to 2S-14*. 

The C*SL obtened fior, the kiln, ha» pradentieU* »m %^"*¿^J*¿¡* 
actual «vera«« of recovery i« the plants folíente« tne Wttoiar«* •**»• 
is about €-?*• 

ferine Expenses. ^^ 

Ike »eliing ojeases have been catatad ©a the hael* *f lrfip*l22r> 

«tich »«ally have an incidence of 1,5* on the «joed» vaino plus a freifht 
fer to* Ybrk of U.S.t *S per ton. 
me ©reiser c snis«iea of 1.5* i* tht one paid in the f .1.A* 

me percentage of trading profits with the ^itt*»*re* «y»te*•*?*•» mm 
MX on the sales (for « yield of t3i) to It* (for • fi«i« •* •»!• 

flw perenta*» of profit wit» the ^trenare« »yete» on the investment» 
varias, en the contrary, fro» 40* to 23*. 

The percentage trading pf**t» *it» the «Stwrtewt« syste» * <***J* 
on »ales with a yield of 25*. «nil» the *reaJo-even point i» reached us« 
a yield of 22%• .      m __- »_ 
ine profit on the inveetnents «it« the «»tartevant" sy»ten is of f» i» 
the «est favourable cat« and null in the less favourable one« 
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tor Mchaaical procMiin« 
of 3*000 tens of NV 

(with "Oluwiri" syit») 

- g ttâft» per day of 8 
- HO wrfelat **• f» J»» 

10,000 

t§|01t 

«I metrtf ta§t*U«ti«i mi 

•7,500 

0fp|#0O 

m} * 

•)* 
1,9M «Ml m I WO 

») SOaOOO 
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c) - mpWfpqoMl un 
•) tftfM  t 

t   twparviaor» I 2,200/jr*ar 4,430 
4   taction chiefs     $ 1300/yaor J ,800 
9   «tachante*              |   «OO/ytar 7tf00 

328 irrten                9   550/y ar 180,400 

b) Malntcnanca and rapaira |,000 
e) Itti 250 - 16 hour* 19*000 

Fuel oil 19 Jts/ton raw »attrla.1 1,100 

4t§J§8) 

3 
1 

1   accountant 3,9*9 
1    itWtlM'tpW I, 

anpuiyeoa 

«/ Qwtiitgaitcias 
f) Mala* Mttrlal i 

«0,000 tia» At 9 0.10 
10,000 «MM «t 9 Q.tS ftP§ 

w* )F ipr^ppiP^» 

lav «atarlai       at 9 100/W 

MMtíMÉit     -¿a f süuJÜl i'i Mil m    jwñaajmuk 
w^wNËM-   arjaBHGfla^fl^^alB  ^a^liW7 
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OR «ho oooìt •# tí» following »orcontoffoi of grados «id rotpoctive 
pricot, «feo «vorogo valut if Ulf 1,311 tor kilo* 

ÍVhito Vholoo      9ML %   0.70b 
Scofchod Vholoo    5% $   O.«0» 
Dosoert Molot.    tu I   0.50/1» 
HM to Moot«       t*S | 0.45 /lb 
•MRFWWPP  »OF^^WMP        ^O» w     w#"POJ|F •" 

Dotocrt Moeoo     4* I  O.JOA» 

kOfttOU «MMM I Kf, 75* .000 tÜiMO 

itAUi • «MO 150 
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lì • fil.liTHP EUOBIt BM 

toem factory te fob FtortAlts* 1.5* 
•voktr OOMìMìM t.W 

twigkt I (3/COB 

US • ASgÉff 

14* • W,t07 

IMI • tifili 

flttil flit Un Millar «B^tt^ì 

AMMEI   £^^|^tt   tt^^^^wfr    %^^Kg|    ^tel^t' 

Mt » Ut Ü1 
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Machlmry and ancillary «quipawat of "Oltrwara" 
plant «itti a procaasing capacity of 3,000 
•f raw caahav nut« par yaar 

n 
in 

ft 

m 

Cltottlnf» first oaliftvAtiMi Né 

ttlMB ani Onttttitft* 

«Milita a« 

IvfSfOfOOO 

«Mil 

Bull* 

i tft avi IME 

A^HMM%IMI lili' 
Salita Xiatt 

7tt 

«MWMMMMM 

tf§§tsf§ni 

«aii 
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Por aachonlcal proco«»ing plants 
of 3*000 tons of raw eatktv nut» 
»or yoar capacity 

(vita "fit«rtovantM sy&to») 

• t shifts o«r day of S 
• 110 nsfffeiitf day» po* ft* 

4) - 

«I   X  #a*jt aVA\fefta*ijml    AMI  Aaaa!   fMUhM- 

It900 loH * $100 

$. Load . 10,0» at x § f 10,000 
•• BttlXalft?» t 

« factory $,000 at * IS© 90,000 
• »toroi   1,900 »a x $30 
• Mrviots 900 at   x $30 If, 

3* Maekiaary t 

•> 
a) 0jy$a§ oajoiaatat 
e) farlo«» tfuioawttt 
d) Iloetrle in»t*llattont «IMP ami 
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a) Vafea t 

t   sup«rviaora ta,200/yva* 4*400 
4   ftvetfea cfelafi     ft1»300/>aar 5tl00 
4   »achaalca             I   900/ywr 7i200 

«14 ****•*•                 ft   550/yaar 3371700 

b) Maintenance and repairs 4t000 
e) ft* 90 - II aveva 1, 
a) nati «il (Hü) t 
*) 

%   ta« atar 4*900 
e^^^vavaw wfjp^v w   ^^»^^wPÄvajv^WF                                                             « ea< f^a^^^aa* 

1   aMtiMiMi StNO 
I   atvtafcaaaaf 1,900 
S   taylvyvM ti900 

f§ ntiiitlnoiM lai t«909 
t) 

90*000 eavtt at 90*09 ?tf00 

- »   Svâlttaji fffU 
• 10< ItaeMMfr Ht 100 

0000 900*900 
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D) -SALES. 

On the basis of the following percent«««« of gratet 
price», the «verace valu« la 98t 1*231 fr kilo. 

and respective 

/  Whit« Whole» W* • 0.71A* 
1   Scorched wTv loa 17» 1 O.ft/lB 

mi »*prc auction J   l*c¿j«-!: Wuo_«a 7* $ 0.30A» 
of kernel«       « s    White Moo« tiH 1 0.45A* 

l   8coMheo> Fioco« If« 1 0.4j/lb 
F   oeaeert   Mocee 3X • O.K/lb 

MHf 

51 CJf.S.L« « 
• »ff» 750,000 
1» 

•45,750 

Ml 
m 

• fey* TMMMaT 

m 
n 

karaaXa ernttem m fco. aett^ejn •49 »SW 
«i500 

•fffew 
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•)- 
factory to ftrtaUsa 1.9% 

t.» 
K9/««i 

M,t1« 
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Machinery and ancillary »gulp—nt of "Sturtawant" 
plant «itti a processing capacity of 3.000 
of raw cashew nuts par yo*r 

».   }   unita of 650 torn capacity far a shift, 
sack consisting of roastor, irm elaanar, 
decorticato!*, separators and ancillary 

*1 each   E ao,350 

of axtra equipment 
drtw frate*« hualdifyina 

, «tc.) 

t 3»?3S x J 

a^áVáa^Bsss^ttklm 4k ssfedfe-   JSssfeaa-slE 

«•tâl 

t   «1» 

i   1M» 
•NMHMMM 

i   ?!,•» 

1    »»74» 

i n»«o» 
MI    tH|tü 

J 






