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SULTIVATION OF CASNEV JUTD

1. g develssment of lares scale slmtatisss in Measil.

hMmuau.mulhuSumotmnﬂ. Pernambucs, Piaud,
Neremhao, Paraiba, Bahia, the cashey mut tres grovs vild on a coastal bdelt
of 00/100 Jms and mostly on a smdy soil at the surface (0.80/tw.) ad clayey
in dpth, mrn-ymumcmmmuymnmmamy
ﬂ“mrmmmmeMutmtotwnm-l hen
Sears fruit Degimaing frem the moath of Octoder. Therefore the harvesting
mummcmmummummu.mtmwu
nmammuhe:mugmtwmnmmm-hm
mnmmxua_-uumammm.nmmumm
(d“antnﬁ-m-mmm). and vitheut any raiafall fer ever

umm-mnnmwuum
mm-mmummuu-snmoumm

ahmucmzmmm..mmm vhish

cssrdinates end plams public and private Lavestaents. All this has ensowraged
ﬁlmco!snw::m;mu“mm is G e
tuspeene of the predustion in the last fov yease.

ﬁm«mumnmu.m.smllﬂﬂam
Wﬁmmmmntmummﬂmmm
wmed. numnmemmunmusm of
mm,m.-mweumwmmnm
evoation of processing fasteries. In fact, it is met peseidie W creats eV
oo factories vithout one's ova preductien as the lack of rev Meterisl
weld caee serious econsmic disadv.atages. Desides, 12 one wEnts % @8t &
umﬁmummmmuammmxnm
mnamm-mumuemmunuaw
of the cashev,

& stated W lLalewwre, ﬂ'MMﬁltﬂ!&!ﬂﬂM!ﬁt&!m
mumnaummunum«s.mmmomm
awnd. mmm.mmu.mamwawunﬂm.
mtumumusmumtamouumwu
ﬁm-mmwnumyammm. e cashow Wat tres
endupes fire datter tham other trees, Novever, the cashev Wurns and whem it
mudm&tm.-‘mmmhmm*m
still is lowver than what it should de, On the other hand it is absslutely
mmmemmm“mu-m. Yovmg trees must be kept
m.cmmmwnmmmnmtpmunwmu
m.nutuunmum-mamm-mm-un-m-
of intes-cropping the cashev vith soys beans, groundmits, peas ¢ VaR agise
should be encouraged. Equally, aa accurate prospection of the soil conditions
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should be donze Also there is evidence that, in spite of an extensive root
systen, the coshcv tvee may suffer considerably from lack of vater, The young
trees need vater (approximately 10 liters) once every two days in the first
months, and then once every four days in the folloving moaths, Other necessary
practices pret SpuCiiy, Gisinzescavieon against attack by imsect pest, and
diseasen; 5:ed sclectiony foliar analysis, ete,

N5 small-holdings of trees in individual owership is able to face the secindical
prodiems 0¢ the cultivation, nor to sustain the ecomsmic rishs of a tves vhich
beging to produc: aiter three years ad gives economic results ealy in the
Mually, in Brasil the 2stablishment of rationsl large secale plantations is
more necessary than in other countries because in this comntry the casheov gpple
- which detached from thc tres lasts only 24 hours - is used en & lapge scals
in making jenz, juices and alcoholic drinks.

The cashiew cultivation must therefors be carried eut just as 12 4t were & raal
orchard, Only in thic vay a high production vith geod quality may b6 ebtained,

Borsh Basg of Brazil

lerd '

Although cczahes 123 tern vuported to thrive well even in vaste lamis it is
comsidercd that soil type is the more impertaat lindting fastee Soe production,
In fact, in sevese cases death may occur {f the tree is plented on entremely
poce soil, Genepally, cashev thrives wall vhere the seils are senly lomn o¢
red 80ils valuk eve sufficiently fertile and which are well drained. Mowy
loams aad Crey3s are unsiitable,

Vhan Biydng 1oad aee Gt Lice-silg Vs casaev, core should be taben met of Wying
1and with a high percentaca of shallov seils. Particwlarly in a vegien of lev
rainfel), *h2 Tiniing faattw in the production of cashev Muts Ray BS vater
holéing eapacity of the soil and consequantly alse the totally available soil
volure for each tree,

Yater poquirenmenty

A contimuous s$';ply of vatse is required during the firet stages of 'Wn'_
and in order to Pacc severe diought periods, Therefore, when establishing a
plantation, the tolloving possibilities for vater supply must b Wt

a) the possibilities of using sub-soil wvater;
b) to estabiisa the plantaticn as close as pomidle to a river,




A spacing of roughly 10 metres (100 trees per ha,) is recommended in Brazil,
p-mam space - even if the trees have reached maturity - the branches do
not touch each other vhich enables every tree t breath, to absorb dampness
and 0 blosrom in perfoct condition-, Besides, it is casily possidile to maine
tain free the ground mmid "¢ trees usiag tractors amd agricultural machines,
and, at the harvesting period, the trucks can follov the workers which pick
the cashev spples and carry them immediately to the juice=factory.

At the initial stage of the cultivation a close spacing of 6 m.x 6 m, amid the
tres may also be done on condition that later on this spacing is gradually
comverted to 10 m, :r 12w, by thiming out the population from 320 to 100/00
trees,

0f csurse, the plan of more trees per ha, and the later removal of these
tress ivelve extr ch should be compansated by the increases in yield and
fastery output. At present, however, unsufficient data on climats and soil
fertility are available ia ¥razil to be able %o make reliable estimates on
yields in relation vith plant demsity and fertilizer applications, Trials made
in seme areas of Nerth-Bastern Drazil seem t0 indicate that a system of denstly
planting and thinning out later gives the highest net income per ha, Thws it
seens % de justified tw plant at an initial spacing of 380 trees per ha.
Dvaver, further trials should be made 0 previde mecessary information for
possidie future plantationss,

T™he cest of thinaing out vill depend on the adopted work. As demsely planting
will de relatively more aftvantageous vhen individual costs per tres are lowest
a chosp methed of eliminating the superflucus trees should be adepted. The use
of a chenical tree killer might provide good results and this methed sheuld be
wied cut en troes of similar age as soon as possible,

The great advantage of a nign aumber of trees per ha, at the initial stage of
the cultivation -« besidas an eventuali profit raise in the field - is the imeressc
in swpply of rav material to the factory, vhich means an earlier star® of the
prosessing operation, -n earliier reaching of its maximum capacity and conssquent
1y a sore ecomemic use of the factoery.

™he yield of cashev trees depends on several factors such as age, soil type,
vainfall, ineect pest attack, Yields,.on the other hand , vary considerabdly
fvem plantatison to plantation and frem tree o tree. Also in Drazil cashev
starts dearisg in the thind year. It is hevever enly in the sixth/seveath ycar
that the aversge yield of nuts per tree reaches 7/10 kg, The yield of varieties
planted in Brazil ia therefore about 700/1.000 kg/ha. and a good average is
about 800 kg/ha, Economic yields are produced in the £1£th year and the tree
43 in M1l bearing by the eigth to the tenth year depending on the soils,
climatic conditionts and appropriate care,




Yapjeties and Propagatipn

At present in Brazil distiaction is made only betveen two varieties : these
ﬂcammunghmmugm-ndamkpmxmm those vhich

on the contrary get green leaves at oncej the former get green in a fev wveeks,
Besides, even in the apples toere are some varieties with the typical light-
green colour and others with the ping colour.

DMIthmsmwunpumnumnmmﬂcmww
the selection of high yielding trees, Bxperiments carried out in India shev
that for an hectare of mature trees, well managed and planted vith 300 trees,
it 1s possibla to obtain a yearly average yield of 20,000 xgs, and 4,500 kgs.
o2 nuts, Once high yielding trees have been determinated, there is the predlem
of propagating them, Cashev is a cross<pollinated crop and seeds fyem individ-
ual trees ore Liaterosygous. ™he obvious method of disseminating he eharest-
eﬁsﬁaotabﬁﬂyﬂ.&umuﬂd””hwmﬁnmm
Buddings, cuttings and graftings as metheds of vegetative propagation have
mmuumem«mmueammm.uauﬂ w
r.mwmn.:m.mm-wqmummm
atien is the only method vhich has given Success. Alrelayering, hovever, is
amnzmua-mnnmummmmmmum
1n villages scattered over & vide area vith »o reads. In Mosabique, \herefore,
nwuhnmwutmuumum-“ of
propagation of cashev (Gas. Agric. Nesambique, 1966, Vol, 18)s In any case,
mmouwpummmm.ummnm.
ergures uniforsity in produce. Vith regard w sise of muts Wis 19 m adventage
as machine ¢ecorticating is geared to size and shape of the nuts,

f2lsg5ion

An excellent quality nf cashew sve is produced ia Bresil, the Mt are 1arge,
round and ve-y sound, The percentag of ispurities ant of rotten muts is enly
2.5/9%, Tho Leazilios nuis ave gemerally larger in sise than these of other
producing countries, Thay sre, hovever, less honogencous, In fact, ia the
Ppasild~n rormepcial classification the preduced kesmels are classified inW
f2ive cletsess extra-jusboj jumboj large; standard;small.

™is considerable heterogensity is dus not vnly to the ecoloegical fastess of
the various reglons, but also to an hereditary differewse, especially besmmee
the Bra=ilian mts still grow mainly wvild, vhile in other countries - a8 in
East Africa ad in India « this plaat vas introduced by men, especially by
the Portugueses,

A mothodical and careful seed selection appears indispensable to improve the
mats regarding their wveight, shape and yields in kernels and, therefore
supply with a Jmogenecus product the processing industry. In fact, besides
the requirement above mentioned of a regular supply of muts to the factory




for their mechanical processing, the homogeneity of nuts becomes a main
factor both for the industry and for a successful plantation scheme,

The mature trees grov up to 8-10 metres in Brasil, In a plantation, howvever,
ons mast avoid the trees t0 reath t"is height by pruning them at 3-J metres
high in order to increase “he yield and to make the harvesting essier, In
fact, by cutting the main trunk of a mature tree nev branches sprout on the
residual fregment and the tree, having deep roots and less bramches to feed,
gives a higher yield,

Pertiliser trials should be carried out in the different age-groups of cashev
trees odtained when buying the land, and in the nev plaatatien, in opder to
obtain a maximum of information as soon as possible, A seil fertility experinent
in pots vith a certain species of grass as an indicator crop should alse be
tried, Mditional experiments in pots should also de carried out in order ®
ohserve the deficiency symptoms in the cashew plant,

Molier snalysis should also be ewswsted, thus providing a more cemplete iaferm-
atien en the cashev's reaction to malnutrition which may be of great valwe ia
Mstupe Getermination of the plantation’s fertiliser requirements, It is alse
vecsmmended t0 execute some simple fertiliter trials on groups of seedlings,
espocially if the young seedlings shov some undulation of the leaves and sese
éisoslouration wvhich might be due to a mutritional deficiency,

of land planted vith cashev nut trees must be asequately femced
the young trees from cattle grasing in the plamtation , &
of the cashev leaves,
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Pive protection is indispensable in Brasil vhere bush fires are fvequent oving
 premsunced Ary season, A strip of adout 10-13 m, vide around the plan '
sheuld be kept Clean weeded.

The road commmication system must de improved in Brazil, becsuse it is a majer
obstacle to expanded supply for a fairly big crop.

Isss sid Disesges

The cashev nut tree holds on well against insect pests and from experience

the tree is not hit by cryptogamic diseases, However,

in Indis, the ’ and §, Bergrothi in Africa, and the
Alsuredicus cocois ("mosca bramca®) in Brazil cause severe damage to the crop.




The "afsca branca” sppeared for the first time on the cashev in Brasil in

1938 in the State of Pernamduco, In 1960 the various "cajueiros" spread all
along the coast were seriously threatensd, From these "cajueiros” the "mlsca
branca” infestation spread ianto the ones inland passing rapidly from the Stute
of Paraide in the North to those of .lagoas and Sergip: in the South, In 1964
the "mBeca bramca" reached the utmost infestation in the first two States caus-
ing a 1088 in the production, In that year the "Instituto de Pesquisas Agrono-
micas”, of Pernmmbuco in collaboration wvith the P,A.0. md the Commonwealth
Institute of Biological Control of Trinidad, began a campaign based on the
biological Pight against the "mosca branca” succeeding in redwsing consider-
ably the damage of this insect, Recently another infestation due ® an
Ssathracnose” or die-back has appeared, espccially in the State of Pernambuco.

Other important pests are the leaf miner ACTOCHICODS SYRIraMm) and the leafe

eating caterpiller Qricule. STASSREASIALS in Indla, the scale Pamiodesanidia
in Cenya, and the apple-attacking deetle

amz. Several niner diseases and pests sre known but do net yet present

a great danger,

Baw cashev nuts swred in sacks are alse subject to infestation by fmsect

posts,
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PROCESSING OF CASHEW NUTS

3 - Hand Processing versus Mechanical Processing

Hand processing has the basic advantage of providing a large amount of employ-
ment which is particularly imnortant in a country where unemployment is consider-
able, However, hand processing provides employment at wages which are usually
very lov, which is in contr:st with the principle of ~peating an ecomomic activ-
ity that qivee a sufficiov™ incomec "o the workers in developina countries.

Mechanical processing provides less emploviment than hand processing, but stil}
provides a substantial number of workirj posts and wages thet are roughly tvice
A8 much as hand processing can afford, Mechanical processing has also several
sther advantages: it 2an be of substantial aid in the training and factory ace
climatization of lator in a country where significant industrialisation is new;
it pays the closest possible atteation to all matters of hyniene (all the factor:
staff take showers every morning before working; the starf who comes $nto contic’
vith the nuts are issued vith clean guits of overall daily; factories are spaciou
and alry and well 1it; floors are constantly swept and the machinery kept shin-
ing by & force of cleaners, etc); it gives a higher value added per houss o’
M: than in hand processing (where, on the contrary, the value adied remains
lovw),

Rand processing has consistently failed in all countriee except in India which
Ras baen adble to supply the U.S. market reqularly and consideradly,

Nand processing has failed in Mosambique, in Tanzania and in Xenya respectively
under conditions which were once more favourable than they are to-day,Particule
arly, the Kili®i operation in Kenya, despite skills inherited “rom three genep-
ations, despite pressure of unemployment, gcaod incentive schemes, etc, has failed
producing a kernel which vas worth less than the rav material,

The success obtained by hand processing in India {s due to an abundant supply
of lov cost, skilled labour and particularly to the fact that Indian workers
are paid on a plece-rais for vhoie kernels only, wvhile for the broken ones they
are not naid at all, Hend processiug eisevhere jndicates that labor may work
as fast as Indians, but is not so carefully done and thus produces more broken
and scorched kernels obtaining therefore lower saie value per ton of nuts.

T™he proceming carried out on village industry lines (equipping each village
vith a shelling machine which may give results as good as the Indian werkers)
is also misleading.

As stated by C. Parry in his F.A,0, study "such advice ignores the fact that
factory organization is a necessity from a consideration of the basic shelling
operation alome", "Because the shelling operation is highly machine intensive
12 4¢t 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",




The davelopment of cashev processing on cottage industry lines wes tried ia
recant year in Mosambique, but had to be abamdoned. A nev aperinmt is v
m;muw-,mmwo:mmmuxm-m
sophy, btut the prospects of village hand processing even ia Tamsania are
minimal. In fact, as already menticned, hand processing has failed ia APrica
wmder conditions vhich vare once more favouradble than those ROV offered wnder
"ujamaa village” processing.

The village hand processian mmuvnumyunomm for lecal
conswption, ut not for orgamising exports. The “ujamaa” village precessing
-wﬁdntin?mmhby“micucnmm' = has to face several
dificult problems (for exsmple the difficulty of storing the muts t0 ¥¢ &%
poreed, the difficulty of overcoming the distances betveen the various collecting
ceters, etc.). In fact, the cashev processing is mot am sgricultural activity,
Wt an industrial one.

e A

nmzmmmo!mmmuumuswumu.m
Muamuummmmmmwua
f N mwmmmmmuumnmmm
nmutummuummmmetumwm
uhm&ﬂmo!ﬁom'stootuamw.ﬂmm
mmmtummuuomm.mmuumumn
yoars vith thesc machines, ncpmuacewnmum.hum
ay.mmtum-»hmmm-umnnua-nu.nm e
mz-zwmnwmmamu.m.mmuuu

ty o2 tha product, mmz.mnmmuarumum
the waste percentage being only 2.5/3%), a high perceatage of the predust od-
tained is of imferior quality,

Mﬁnmammuumnlhnnhﬁahntﬂlﬂhma
mmuuummmmmmmm;mmum“um
of GNSL and ~f shellecrumbs, Thereix-e this pmummum
00 till the end of the prc-iscing, Dosides, the small shelling sachine lasts
ﬂan&rtmwprwucnlyumcuolaehmﬁttuthm
and many times it must be completsly changed, Pinally, the Solleving stes-
pocling over-heats the kernels and makes them considerably yellov, This is the
sessen vhy the Srasilian kernels are sold at a lower price in the U8, marhet
then the ones obtained by the Africen and Indian grades.

Bres{l - vhich visely forbids the axport of the rav material, but paredexically

at the same time keeps its outdated processing methods « could on the contrary
ebtain ocutstanding result: by impreving radically the processing methods, especial-
1y by establishing modern factories, as already realized in Sest Africa $osambi que)
and Tensania), vith mechanical systems, Besides, having an excellent rav materia),
Brazil has the richest home consumption market (mot yet fully exploited) and in

the U.S.A. the biggest growth potential market right on its doorstep.




5
2
2

;

EH
1
i
E ]

= the core of a sechanical process - can be done after a "hot"
o 8 "oold® comditioaing of rev muts.
As stated by J.G. Ohier, processing of the cashev muts wsually consists eof
Cleaning, calibration and midifying. folloved by reasting in CISL oil-bath,
QISL extrection amd decorticetion,
After decertication, the shells are processed for extrection of residusl GNSL,
e Jeracls are dried, pecled, graded, sorted, re-mmidified and pached.

S\aMaiag of the mits comsists of the remeval of espty or deformed muts and
impurities such as small stomss, pieces of wod, etc,

of the nuts is a very impertant part of the precess. M of
different sises cannot de roasted homogencously, while grades Mor sise are
2180 determinative for the results of mechanized decortication,

DS LYing of the nuts is done for several purposes. The abesrptien of water
By the shell facilitates the dDreakage of the cells amd the extraction of the
CHBL in the later precess; the ircressed moisture content of the rael pretects
4S against 11) effvcts during roasting of the mut and sakes the Merael less
Sved) viieh is fapertant during the shelling precess.

is wually carried out by passing the muts threugh an ¢il-bath
of CHBL heated at abesut 300°C, 1In this way about 30% of the QISL ceatained
in the shell 48 relemsed, The residual ONEL is extracted frem the shells
thoough a chanical process uwsing a special solvent,
*Iat" process greatly favours the later task of extracting the armel witheut

~ nesking o2 damaging it, because the revious expulsion of GIEL camses a part-

12l seperation of the kernel from the cutar shell % vhich in its mermal state
tngcmu.

An alteraative system is the "cold process® in viich no prier ressting of the
mmt 4a 1% owm CHEL s involved. The rev muts are conditicned by meams of o
ot ammclave, Vith a “cold” method, the precess empleyed to extrect the
QIS5 eansists of crecking the shells obtained from the decertication, In this
vapy about 0K of the CNSL is racovered. The “cold® precess ewvever inwelves
the sisk of contaminating a portion of the kernel by the rav (UL,

Mschandsed d3certication processes cam be divided into four main grewpe:

« dosertication vith machines provided vith opposing curved blades wvhich cwt
lengitudinally the shells;

« desertication vith machines consisting of a circular saw of a fev very thia
Slades fitted closely together vhich cut a groove in the shell;

« docertication vith machines using clawvs that tear up the shell and separate
it fSyom the kernel,

= decortication with centrifugal machines with target plates against which the
nats are thrown and shelled,




After the shelling stage the nuts wnderge & serie of operetions Wich separate
e shells from the kerasls. Then the major problem is the paling, thet i
the elimination of the thim skin which covers the herasl, Peeling is dems bWy
dryiag the kerarls in & @rying roem at 70°C, fee 4-8 howrs in a single leger
on & metal tray. Then the pecling operatisn is fully deme. The pesling precess
$s cither nemal or mechanical (usir 1 brushes or compressed air).

Reding 204 _S05T'Ag of kernels by sise snd colows is dome mammally or meshende-

= butts (violes with » small chip off the end missing),
« wiite oplits (natural halves of the whele erwels),
= Jarge pleces (over 0.6 cm,)

« guall piecces (over 0.4 om.)

- boby Mt 1008 than 0.4 e=.)

Weles st be guarentesd t» contain at least 90X whele wnte on wrivel ot helsr
dustination,

The viite viele kersels mmst be white, integrally wvhele and free Syenm spot,
Sienish or scerching. If they have a spet or biemish, they fall iate the lowes
00lling categeries called "scorched” and "dessert® wieles,

7 7 is mecessary to prevent ancessive Wreakage by honfling snd tweme-
POPt after pesling. The Mermels are kept in a high humid veen Nor & fov howrs
wmmwcmmumognmuu.

The final eperetion is the vacwsn packing of the humels inw tGpical 85-pound
tins of the harosen tin type. o prevent deterieration the air in the tin 4o
selaved and nay be replaced by C0ge The tins are pached {n corten cases, %o
in eath case.

mamumﬁa—i»am

ally, The hernels are graded for ewpert according % certaia ressgnised stantands .
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Sevan distinct ac;. ¢ ~i.s t) tha rechaniczl processing of cashew nuts are in

‘commercial scale usa in Eist Afrca. liowercr, the mechanical systems used

by *Socajd® and "Cajuca in Marmbique v wet ecomomicoily viable even vith
further develcnrent work, Tha "G11°. & Duffus” .~d tha “Companhia de Culturas
ds Angoche® a:chanical 3y -«s ia Mosandique did ot poove viabie and ore
nov substantially following ‘the nanual processing, The other thres differ
considerably Trom onc arother in methods of performing component elements of
of the total prouess, Th: "Oltrerare” ad tae "Sturtevant” are the enly
meckanical proceasing srsieme on sale to=day, The Htwera Coshev Co.Ltd.,
based on a Jerancse roatmdeal systed, bas still to preve its viabllity avd
in Zagt it seems that the Japinesu are studying a nev type of shalling machine
% replace the one cxpevimanced at Htwara.

a) - Qlizemare §.p 4. - Nodcon., Italy

Seated in simple tnms this processing, fully ézsceibed in Appendix A, is
dons By 2 %irst (illixotion for slze, scavoning, and partial expulsion of
the CMBL content) thc auts ar? thea iurcher calibrated, rechanically de-
corticated vith machivey proviced vwith rotatory blades sd the kernels are
mechanically aeparated from thair shells; afcer passing through arying
chambers the kewvnels ore machanically alr-peeled and the grading sad sort-
ing eperit.cns are . £0 mecharically sssisted, The preduct is gas packed
in tin containens, the containers ar: packed two a carton amd it is thea
ready for rarketinge.

™e Oltresara TrA suppiics th~ vhola complex of mechanical devices matching
and facll)icating the worl of tue contral shelling wechines, A pilot plaat
is establishcd at Zola Pr.dosa (me.r Sologna, ltaly), vhich ensbles Oltremarc's
engincers to meintaln 8 contimsov: programre of rescarch and develop:eat,
md ® demauscrats ho procese e ylzitsos ¢ Italy,

Tuils nechanical system « Jhich (ltremare can alrco supply to small siced
factorias (%r exnuple <atic a wopasity of about 1,600 tons) - vas aopted
for the £i:st cive in 1355 by t.e "Tanita” plamt, located in Dar &3 Salamm
(Tarzaniy), uhfch o w. arrusl capacity of 9,000 tons of rev cishev ruts
and which is kv avin’ to increase uwp to 12,600 tomns per year.

In 1966, it vas ai:zc adopisd Ly the Mocita factory, located at Joso Bclo
(Mosambique), with an awdel capacity of 12,000 tonse

In 137C, it vas alopted by the Companhia do Cajd do Monapo,SARL, located
at ¥onary (Mozacbique), vitih an anmual capacity of 15,000 toms, amdt in 1971
another plant vith aiu aarual capacity of 15,000 tons (Industrias de Cajd
Antenes lLtda, Jocated in Antonio Enes, Mozomblque) is going to begin its
activity vith the some “Oltremare® mechanical systerm,

The "Oltrararc® gysiem is (A2 undquc complete mechcaicsl unit existing <o-
day on the meriret, s it i:2ivdes all the processing stages froa the




cleaning of the aw m:toprial ¢ the packing of the kernele, The Oltrenare
Company can even supply rachines for the nam:facturing of the typicel
S-pounds tine,

In pexcentage terms the yield of taa “y: tremarn® systen is the highest
vith respect % ail other existiag mechanical devices (90-9%X of wholes
at the decortication :tage, £35-70% of wlwle keraels at tie packing).

™e shelling machizes 0 "0Yoverare® aie raruaily Sed; they ~onld b mecan-
ichally fed, llovever, in this ‘atter case the percentuge of wholes de-
creases of about 10X, ‘Merefore, ot present wages, a lover revenus does

0t revard the saving of ranpowers

The shelling machines are very exact. Therefore they need a previous
calidration which grades the muts into eight diffevent sizes. The product
ottained is cospletely frge from ceontamination of the CNSL,

The Oltremar~ Compay” con.inues 0 stady the possidility of Awvrther ime
provements in the mechonicai feeding in the shelling stage (so as to get
the sase economic results of the mauil feeding; ami in the peeling stage
(s0 a8 to obtain comlctaly peeled %ernels. integpating the actual aire
peeling system, which gives a yieid of 33-90X).

®) -Smrgevans

e Sturtevaut piant, fuily descridas in ippendix B, has been developed
by the iopical Produact: Inctitute cf the British Ministry of Ovesrseas
Development, Sturtevant Engineering Co. {s licensed 29 market and marsi-
facture the plant vith the full ooperatica of the 1.,Poi. A production
wie, vith an aanual capacity of €50 w.ns, has baen ustavlished at Xilifi
in Kenya since July 1982, A pilo® plert is astablished et the T.P.le
Developmeni Centre at Cvlham, Englanc, vhich enaoles 7.P,I, and Sturtevant
mgineers to maintain a contimious program: of vesearch and developmant,
aad to demonstrate the process to visjitors tn the U,C. on request,

Stated in the simplest tepus wi‘h tids system the juts are ~alibrated,
bunidified, passec tome wonster (that is a heated dbath of SMBL)e The muts
e ther revolved in sawdust fox anec»bing the surface (NSLe The shelling
is done by a centrl ugal maciaine vith target olate~ against viich the muts
are thrown and shelleds The produci fallr irte a parforated plate cone,
vhich allovs the «ctritus to fail through and be collucted, while the
kernels, broken chall amvl nnshe’lsd mits ars passed t0 a conveyur. The
separation of the ouit from the shells is dune by a paewmatic Separator.

The "Sturtevant” system reaches only the stage of thc shelling operation
a8 it does mot include any oth:r mechanical devica for necessary further
operations (especially for the pseling cf the karnels), The 3turtevant
Ingineering Co. only add that they can also offer means for drying thre
kernels ~é carrying out weighing, packing and sealing operations.




™e 2limination oi CNSL with sawdus:, after pansing of tke nuts in the
roacter, and the further sheliing wireugh a notatory cy!inder vhich usac
the centrifujal power to brea¥ %the shells, l~ads ¢ produciar a preduct
vadch is not ciean anu is contaninetad by ONEL, Tais may cevse serious
¢iffculties for the =ale of the nroduct na the world markeus,

i
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Ihe yicld is ratner ow {/5% ot wholes av the decsriicating stage, 50-%535%
of wholes et the paxckiir) and tharelope ~auses a sub-:tantia aconmada lous
vhen ve coansider thac the price c® the "bpoken Xera=ls" correspondc only
to about 50X o thu nrice o2 the vicles,

Pinally, we note thac the besic prinziple of this systzd has alosady ik

used on a large scale by sevasel Induitries {particwicsly by the "Cajuca”

in Mosmdique sincy 196%), Ut in spits of ihe vesy frvourable economic

conadtions {lewer wager, lov price ol the -ew material, cte,) existing

in that councry for the processing of the cashaw nrw, the adopilon of
this system has failed for the above mentioned reasons,

) = Nivara Gasbev Co. Lid. Zekio

A preduction unit, criginally plamed for »n wirual cupacity of 20,000

tons, has bBeen established in 1952 4n Miweara., Tanzanie, In 1968 and n
1969 respectively, iows.:r, only iboui 2.000 tovs nhave been processed,

The machinery is supniled from Japan and tue projeni 13 heing financed

wader the Yen C:r-4i{t Agreesiont betweoy Ten=aria und NyporteImport Bank

of Japar,

By tiie systen . whizh 12 cthe only "enld” wmethod irn opsration to-day o
the nuts are sveonsd In a bodler electrically heated for abotit half ou
hovr. The steamed nuts eve then drded and calibrated, Fellowving celiln-.
atien, the nuts are fed 10 sutomatic shelling machines each of them provic.
ed with a circvlar car 3 4ia dlamets.: cornistirg of tivae voiy thin blades
fitted clasely mqge.her vhich ~ut a groove in the shell between 1 cn, nd
2 ems, wide, Three aiz.orens sselling muchines are .i2ccasary to treat
the different s.iges, The muts and thc shclis ave they transfarrved, by
msans of a convevor belt, 9 & Mechmnical separstor. At this stage e
temperaturs of the poom is Xept below 25C. to prevent the contawination
6f the karnels by CWL (as the fusion point of the cashev asic, which 1o
responsible of the contamination, ‘s 24°C. ),

After the shell it gpaned about 20% {acsording to Arthur D, fittle scudy)
or 40% (according to others) of the keirels remadin attacned to the half
of the shell, The separation ¢f these "sturck" kerrels frixm the skell is
IV done manually at substantial cost. Aboui 3% o2 the ruts whaich are no:
shelled, owing co wistakes made in the calibration opuraticn, are taken
out ax then fed 2gain to the automatic shelling machines,

The muits ar: laid on travs and dried ‘m special rcors for about four hou.:
at 65°C. Tnen the trayt are waen inte a wooliag »eof where ¢old air is

§
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put in, After cix heur: of this ccoling oreratiop the trays are carried
{nto other drying-room: just like the previous ones but they are lese
heated. Then the Feruzls are fed inte special peeling machines provided
vith tubes which suck the detiched skins, so that 85~90% of & kernels
are completely peeled, The urpeeled karnels ave ssparated mamually.

¥o grading is reqaired vith this system Lecause the various sizes and
qQualities sre procegecd srpacatelr, Ine Yernels sve inapecend and packed
{ato four gallon tias concadning "arbon dioxdide gas” and are rsady for
shipping.

The shells from tha snalling operation are conveyed 10 A FC1'3v expeliler
wvhere 00X of (WSL is ceovered. The 1iquid cdtoined is heated, ceutrifig.
ated and axported,

Shelling afZiciency c¢f the Tapuiesa systum L8 VETY paor, Machines noed ©5
be supplenented by large lorce o prise out Rerael vhaleh 43 stil) adhering
% the shall, Because o thic defect ~ which is the basic defect of the
col’d system Ztself and thercfore rot remdiabie - the percentage of broken
is geared to numen not rachine performances

There is continual stcppage ¢ shelling machiases as machine preakdown is
very frequenc. Maintenanc: szaff can ouly work four hours at 2 stretch

and them BMsSt rest, MNc¢ incustoral eperation of aay kind can survive wvith
such a handicap and {f tle scale of che prescnt oparation it to be expanded,
41t calls for empansion ¢ prasent minpover, not rcduction,

The Japanese system 35 such i not new, Short of freazing the liquid

. vhich is hewev r ot eonreric as Gil) & Duifus experiments in Hull amd
APrica have show:. - the prohlem i3 withouw. 2 remedy. The grectest danger
48 in the U.S. Feod & Lwug finaing oam case of contaminated kernels aod
{1t can lead 70 suspensions € ail Taczanian exports < the UeSe

The Jepsnsse peelinj nrouess is mach superior to the shelling cne, The
Japanese hot/c1ld prepealiliy U Buduvar v vu.nerabla w aien arrvers
md if nistakes src made, hure avunis of erpersive material can be spoiled,

2Gardosoaystes c2 Jogajl - Forgmbiue

A plant has beem snstalled ac Wacala, Moranbique; in 1967, with an annu2l
capacity of 5,000 tons-

¥ith thic systca the ruts are passed 10 an oven manufactured by the
"Desmet Co.%; then thev are conveysd to the shelling operation by " Caxrdoso®
machines suppliei by "Sodctcal Co.® of Lisbon., The working of these shell-
ing machines is ecsentially boced ox the z.ternate and sisal canecus nove-
ment of two oppusce pairs of claws waich panerrate the shell of the n't
and puil the kernzl out. The separation of the shells from the kerme's

is made by meanc of a pneumatic systea. Fecling is made manually after
drying.

This systea too is =ou compleste as it reaches the shelling stage ouly.
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Pesides, the shel..ng nacniaz e tac rollcweny Cisadvantages o

- very frequently the 7o is mot “atatly 3'olied mnd has then to he re-
cycLied;

-~ it pulls cut tne shell irresuerdy oo thai weny Xerngls ac not remain
complately detmched fram the slell;

- becavse of poc» ca2liMration nany ‘lernclr Are gYOXCT % the shelling
oparatinn, The yield, therefuve, is rather midest (60% at the shelliag
atage and anly 30-40% at the nacklue),

Y, Lo abi p oy s .
- ueal gysien - liowanbig)e

o UL

A plant was installed in lourcano Merques {Mozadique) in 1966 with an
anmial eapacity o€ 15,000 vw.aa,
In the "Cajuca" uplan <he paty, aiter cleaniny, size grading and hum.dif-
jeation. are roasted in an oven mumfoctured 37 a Portuguesce industry
“Metalurgica Lugo Tteliansz", From tie reaster and after cooling, the nuts
pass on che snclling mechinas, which are pertiv based on sentrifucai
machines with target piales ogiltet mich tiie nucs are thrown, and partly
based on "Tlpa" mactuies consiiting of feur synchronized hlades (two on
the upper part ad tTw or the lowe:s purt) wkich penetrate the mit and
shell it instantly., The latter machines - one preduced by the “Sima (o.*
in Italy - wer=s manusactured far"Ilpa" .n Lishon which in 1966 was obiiged
to give up fts busisess because 9f the bad recults ohtained,

The serious prob'en eof the "Cajuca® plant lies in the "ILPAY shelling
machines. In tact, the four biades kue the swme shape and the samc section;
for this pe:sson the Wit .s cu. equaliy, @ithev on its round seetion or on
the jower section wirden has a curved shape, causing the braskage of the
hernel. Besides, the mt (8 net bant tight curing the cutting. The result
4s that the aut is often crooked with rejwd to its axis causing a lot of
broken kurasls.

T™he "ILPA® machines h.va never gone over at the shelling stage the yleld
of 60¥ o2 vholes, #ails “he final productivn never reached the yield or
40% of vholes at the packing itage, owing to breskage durirg the peeling,

« QLI & Duffus of Plepse X Leslic - Speacc & F

A plat has desn establisir.d st Inhambanc, Mozembique, with an annual
capacity of 5,000 tons.

In the "Pierte & lLe~liz- p.ant the clean wuts ase tlevated to a 30=toa
storage hopper, The nuts then pats thvough « reveiving hevagonal eylinder
and are graded into thres sizes .- larce, mzgiul, small - and are agai.
alevated to three large noppors, stored in their respective sizes, Foum
storage hoppars the na*e are cosveyed to o conditioning wu.t where they
are subjected 0 steam sres.anc Sor ~ chort perwd of time at low tcaper--
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ature, The nuts are then zoaveyed o o large lot eir dricr and pass to
the automatic shelling maciiine whick uwse a combination of blade cutting
and centrifugal force to fres the kernel frum the shell.

The "Plerce & Ieslie" plant has /ow shelling machines in preduction and
one machine for catting recyciad nuuw, e sction of these aachines 1is
very rapid having a capacity nf 100 Ybs/heur/aaching, but éue to this high
output, approximately 20% of the nuts are no efficiently cut, ™ese nuts
are hand picked out from the discharg: conveyor and recycled o the fifih
machine for recutting.

The subsecusnt process for detaching the shall from the karsel is similar
% that used by the other sysiens, 2 typicul feature of the “plezce &
Leslie® plant is that the kermals ; after detachment. from thair shells,
are put on trays ad placed in a sefrigerating chamber vhere they ars
fresen O ~40°C, The fros¢n kornsls are than passed through a mechanical
peeling unit, which comsisis of two iuclined rubber conveyors moving in
opposite directions :Ajacent to 2ach other, simulating a rubbing motion.
It is claimed that with a recycle througa the maching, this method gives
100X peeling or "blanching®, ut thic .sturally drope the yield of wholes
percentage, Gill & Duffus are =xperimenting vith a different method of
. blamehing 4n oxder to obtain o ligher perceatage of vhole kernels after
sorting and gradiag. Their present method, i.3. fraesing ad peeling r
only gives % wviwle kernais, vhereas with their nev process they expect ;
this Mgure to be in the vieinity of 5% No infcrmation is available
about this new method of blanching, hut it seams that 4t 4s based om ¢Xe -
pesing the kernuls to a hlow of compressed air,

The "Gill & Duffus® syntem has wot given sucrassiul results, At present

the "Plerca & Leslio” plant im lozambique mas a coasideradble part of

its activity by hand processing arri beceuse 02 it Had results this business
Ras been transferred to the holding “Steel rothers Co.".

¢) - Sampaphia de Cul A = Hozambigye
A plant has been installed at Antonio Enes, Mozambique, vith an anmal
capacity of 6,000 tons,
This processing systea - which uses machines supplisd by the Italian Com-
pany "Bini" - i3 quite similar to the one edopted by "Plerce & leslie",

The economic results of this plant are not satisfactory and for this
reason the greater part of the processing i3 also hanc made,
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THE_MARKTTING OF CASHEY NUTSH

7 - Cashey ruts Trade

Mogambique is the most important world producer of cathew nuts (137,000 tons
in 1369, that 48 39 per cont of the total world production)s The production
of cashew nuts it also considerable and e ntinunlly incraaeing in Tanzania
{106,000 tors in 196”, “hat is 29 per cont cf the total worid production),

in Brazil (29,000 tons in ‘2499, ihat is / per cent of uwe toual world pruducte
ton), in Xemya (12,000 tons in 1969, that is 3 pep cent of the total world
production), in West africa and in Kalagasy Republie (2,000 tome in 1969, tha:
is 0.5 per cent of the total wrld production),

A preminent role in the wild trade of caghew nave is, however, detained by
india vhich, besides having a considerable local production, imports an
important quartity of the crop of East African countries to de hand-processed
and re-exported to the main conasumer countries,

In 1968 India evported 61,200 tons of kernals mainly o the U.8,A., the U 8.8.K,,
the United Kingdom ond the German Democratic Repudlic,

Table 1 - Expente of Ceghaw Kerpeis from Indja

1965 1966 | 1967
in tons in tons in tons | ¥

| i
YeSe3eRe | 13,315 27,4 1 12,600 | 24,
Cerman nemer.m 3,640 4,8 2,449 4,6
Other councries ‘ 247 0,9 588 LY
!
!

Total 17,262 | Ty 32,7 15,637 | 29,7

Vesan, b a7, 50,3 | 23,245 | 48,6 | 26,452 | 30,6
Paited Kingdom 543 2,299 a8 | 2,757 Se3

;ﬁ‘nadﬁ 2'8 ’.311 I 2'8 ,’396 3'7
i\&tralia 2,5 ! 1'245 i 2'6 1’824 305
cher countries 742 4,072 , 6,5 3,722 TR
¢
|
4

e

Total f .L 68,1 32,172

*'ﬂ VRS EDERRESRRNE GRNERANS

.4‘ nLn ;
TBEVPINTBURRENBNEN BB INT . NEE BRI INSTN (X R T PRt

Scurce : Fruits, Vole. 24, n®9-10, 1969, page 453,
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Cashew karnels are one of the most important iiems exported from India »2s

they represent n amount of over 60 miliion dollars.

Indian exporte of ClSL are slso considerable. In fact, in 1968 India ex-
ported 5,444 tons of CHTL mainay to the United Xxingdom, the UeS.A. and

Japan, for an amount of over 10 million dnllavs.

Table 2 - Fyporssg of QNS from India

Tﬁ 1964/6 i 1953/66 1966/67 1967/68
Countries “;/ ) " 5/6 / /_.‘
' in tons in % | in tons in % ir tons in% | in tons| in
Unitaed Xinydom 5,966 41,5 4,353 35.6 5,097 43.3 4,270 4%
UsBoAe 5,630 49,3 6,083 8.7 3,097 3.1 2,802 29
Jopon 2,189 15.2 1,213 9.9 2,A48 20,8 2,061 2
Other Countries 548 %7 972 446 neé 2.7 M 3
- —A #—-.“-—h«-.-
Total 14,3%3 10,0 12,72% 100,0 | 11,738 !- 100.0 9,444 i 100
- PRpp——— :Ms“memnwammm-

Bouree ! De0sCele & S, Calcutte

The doninant position of Irdiz in the wrid trade of cashev kernels has und’

gone a substantial change in the sixtics,

Bast African cowtries, in order to gai vid of Indion dependance and to ear
more, have started procaessing lecally {5, means of machanical devices) incr

ing quantities of casnev nuts (sze Table 30)e

In the 1ast £3w years the quantity of rav neterial processed in Mosambique
has steadily increased pasging frea 4,000 tons in 1961 to 70,000 tons in 19
It is anticipated that in 1972 about 115,000 tons will be used in Mosanbiqu
becausy in the same period of time, three nev fectories wvith a total capaci
of 45,000 tons will be put into operution in the north of Yossmbique, Equal
in Tansania the cashew mut locally proceased has increased from half a thov
mint%suis.ooowns1n1969m!inmtya:ronamumm1!
to 2,000 tons in 1969, On thc other hand, it is foreseen that in the near
future, Bast African producing countrics vill retain at least 50 per cent

! of the total crop for mechanical processing.

As a result of the increase in world production and of the nev situation 4

Bast Africa, during the last few years, India has processed

a rather ~teud

quantity of raw material. As a consequenc: the Indian exports of kernels
and (NSL are, in absolute value, stagnant ad in terms of percentage, decr

ing.
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World Cons

Total

2,015,948
1,319,000
72,%02
19,100
96,808

3,963

3,527,196

57.2 %
37.4 %

2.15%

9%
L7 %

3

190.0 %

—

4.1 %
7.4 %
. A6 %
| s
249
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This is particularly evident in the U.S.A market (see Table 5.) vhere in 1969
India supplied 64,2 per cent of total imports of cashev kernels against 90.6
per cent in 1963,

Besides, India has to pay for the rav material imported from Bast Africa a

m«ummmmmdmmnnmmmm future India will
receive a much smaller quantity of raw material from its traditional source
of supply. India‘’s pesition vithin the world market is therefore severely

threatened es~ecially in the Vestern markets,

India, which nommslly preduce a crop betveen 30,000-70,000 tons, has initiated

some nev platations. NHowvever, from various reports, it seems that India will

net be able to make up for the drying up of the source of rav cashev nuts from

Rast Africa, especially from Nosambique, vhich seems to be oriented o industr-
falize its entire crop of rav muts in 2 short period of time,

Nr 2 fev years India can continue to be swplied by Tansania, MHowever,
Tensenia’s odjective is also to imdustrialise its crop amd vhilst Tensania
sight tale slightly longer than Mesambique to process locally its crop, India‘s
pesition of doninance will be further reduced.

umtw-mnmum’mmumuummmu
e daris of trade acreuments. In 1970 it is reported that India amd U.8.8.R.
hove signed & mov five year trade agresment which invelves lager quantities
then hevemnfore (sppromimately 50,000 tons per year) and a8 long as these
agreonants catimm - whilst India‘s supply of rav material is simmltanssusly
mm-ttthmt:ﬁadllmwmlmmud
GISL % supply to the marikets of the West, especially the American ene, In fest,
Mmrican 1wmatmnmmmumhdnu a
mmuuumamo.s.mmumm*m
slanting in India is radically increased.

At present India lolds the upperhand in marketing the higher grades vig. Wheles,
uamuummmumammm
umumnmmmutmusmm.m.
bmmuuu.s.hnmm.nammmum
ﬂwmwu&msammumtﬂmumdﬂﬁ
gusse Bast Africa for odtaining their requiremsnts of Jeokens.
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6 - Rxports from Prasil

Brazil, a relatively nev-comer to the field, is in a very favourable condition
to take advantage of the changes which the world trade in cashevnuts is under-
going at present, especially for vhat regards the supplies to the U.8.A. market
where Brasil may turn out to be the most important supplier.

In fact, the Braziliam cashew industry finds a natural outlet for tith product
in the U.8.A. The geographical prex mity of Brazil to the U.8.A. reduces the
time taken betveen placing of orders and effecting suppliec vhen compared vith
India and African countries. Purthermore, there are some cost advantages as,
for example, lesser freight expenses, \

In the 1last fov years Brazil - oving v the systematic expmmsion of the plant-
mummnmumwmmeﬂaunm.man
of aid to these reople vho wish to put up shelling plants - has considerably
increased its production of cashev nmuts.

e State of Osard is indeed hoping to make cashev muts its smber one CXpers,
mmutmmauwummmzm.

In 1969 the production of cashev nuts vas sbout 30,000 tems (vhile it ves
spproninately 24,000 tons in 1963) and in five o ten years time it is Meeseen
thet Bresil vill de preduciag 350,000 toms or even mere.

e predustion of cashev harnels reached in 1969 7,330 tons (vhile it wes
3,400 was ia 1966) and eut o2 these 2,177 tons (What is 29,7% of the wtal
prodnation) vere consumed ia fresil, whilst 5,313 tens (thet is 70,35 of e
9ol preduction) were cxperted maialy %0 the U.S.A. (vhere Brasilion supplics
pepoesent alresdy 9.7% of total U8, inperts) and, to a 16ss extent, W other
Letin Mmevicen comntries (particularly Argentima).

muwmmumzmmmmuuu
mtmmmmﬂou-umans.mmnm.mm
08 an enpruous increase in percentage-rate.

Por the C.B.S.L. the Brasilians alreaty claim a preduction of 4,000 tens,
mmmmmu.m.nmumsmm
mmmuumumummm. in parte
toulen - the United Riaglen,




Table 6 - Jrend of the Productjon and Exports of Cashey
Eernels betysen 1966 mnd 1969

o -

Productica Domastic Consumption Bxports
(1a toms) |7 @ r R In Tone i Ry

1966 3,400 1,963 :ﬂ 45.7 1,897 34,3
1967 €,0% 4,464 73,8 1,958 26,2
1968 %.9% 2,474 41,8 3,446 58,2
190 7:.3%0 2,177 9.7 5,193 7.3

1942 €10
- W | ot |
- ne |
1986 1,089
1987 ; 1,508
34
. 198 %193




Voereas in Brasil there vere only two factories f£ifteen years ago, there
are mamy more to-day, vith several others pro jected,

§ Precessing facteries “;:‘&‘:‘1 oine (R ) ves
|
30
1 Otas ndmstr, Gless
P » - CIO8 . 40 &0 &0
' . 5o 20 8,4
Gl ~ COREOA » e 88 1,8
| mew 6o st S . - - 8,0
Camealn 8.4, Oascavel | 2,0 2,0 2,0
| ZoheOelobe Mla Orve 0ed 1,0 2,0
ﬁ THOMSA Pertaleza | o8 1,0 1,8
MENEY | Reatle - 1,8 1,2
® Gk Avacati ! 0,9 - 039 0,3
e | | e | wa | an

Mvever, mmmmmmmmmmunmue
Sor the shertage of rav material. In fact, in Bresil it is estimaved that
Mmunmmemwummwmuue Mlly
eplatted,
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The future or cashev kernels seems to be extrenely favourable. Consumption
seems to be increasing by considerable amounts in the existing markets, and

the nev markets seem to be very recestive %o the introduction of cashev kernels.
Prices on the major world markets continue w remain firm, The New York market
has reached in 1970 76 cts, for 320's with 77 cts. baing offered for prompt
and forvard shipments, Russia continues to pay 77 cts/78 cts. for 320's.

T™his, combined vith the geaeral shortage of supply and the general increase

of the cost of labour (even in India) should result in a further increase

for the price 32 all vhole kernels,

Squally, the prices for broken grades seem to be fairly stable on all the most
mtﬂl‘ wrld markets, N

Also Sor the CM.8L, prices continue remain at a sstisfactory level, The
Brasilism production of C.N.8.L. vaz sold %o the United States in 1970 at &
sinisam price of § 167,00 per long ton, C & P Nev York.

Srazil should receive a 900d profit from this favourable trend of the prices

of cashev products, lovever, concerning the eport of cashev kernsls, the
consideradle ¢ifferences mmummmmmmumwu
exporters of the State of Ceard (43 cents per 1d, in 1969) and those odtained

by the exporters of Bast Africa (especially by the exporters of Mosmbiquwe)
ought to be pointed cut. In fact, viile the average price received by the esport-
ors of the State of Osard reached in 1969 approximately 43 cts, per 1., in
Mﬂmmmaotmummﬁmummw factosy
(that wees the "Oltremare® shelling system) vas 34,5 cts, per 1b, in the same
yoar, This difference in price (thut is 11,30 cts. per 1D, nasely 23 cts, pee
kg.) means that the Brasilisn exporters receive a considerable lower return,

In fset, by maltiplying the difference betveen the average prices of the

"Mocita® factory and the price received by the exporters of the State of Osard
for the quantity (about 5,000 tons) of cashev kernels exported in the Undted
States in 1969 thare is a lover return for the Bragilian exporters of adout
1,290,000 1,8, dollars, vhich correspods to over 25% of the total value of

their emports, ‘

The differencs pointed out depends meinly on the fact that the "Jocita® sechenised
pro@'ction gives a recovery of vholes and it gredes much higher than that

of the present Brasilin processing system, '
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Table 9 - a ece: E ters of the
State of Ceard betveen 1961 and 1969
(0.8 3 c‘ntﬂ/ 1b)
Average prices received by the Brazilian exporters
Years
__+ Ue$ cents per 1be Tndex, 1961s 100
P—-—-—l S—— —
1961 ® 100
1968 % 100
1963 k| 107
1964 k. 107
1963 ®» 133
l 1966 “ \L
e ) 133
00 “ 153
N 43 143

»
®
™
®
Semides Se » {
»
- »
"
9




New opportunities for the Cashew Hut Products

Whole kernels are mainly used in the U.S.A., the largest consumer, as an appetiger
with drinks. The broken grades are also used (especially in Western Eurone)

to a large extent by the confectionary industry. Be:ides, whole kernels and pieces
can. be fried, candied and used to guarnish roast and boiled meat courses, and

in order to formulate new an< improved recipes.

Apart from these traditional tugses the kernels can be utilized for new purposes,
In particular, there is the possibility of using the cashev-flour (which is
obtained from the lower grade kernels after skimming the oi)) as a product of
considerable food value, In fact, according to a survey made by Prof. . Piva
of the University of Piacenza, Italy, the protein contents of cashew.flour is

a8 high as the best typec of four having in addition a hich level of essential
amino-acids and an excellent digestibility. Its protein contents is higher
than the soia one vhich is considered the best among the vegetal proteins,

There fore, the cashev-flour seems to be going to nlay an important role in 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,
athlots, ete.).

During the production of cashew-flovr, an excellent quality of edibdble oil
(similar to Tanisian olive oil) - as stated by Prof, U. Pallotta of the lastitute
o2 Agricultural Industry, Bologna's University, Italy) - is also obtained,

In this vay better trale possibilities are offered to preducing countries,

The C.N.8.L. (Cashew Nut Shell Liquid) is used in the maring of plastics, resins,
brake-linings, insulating varnishes, paints. coatings resistant to acids and-
alkalis, electric ingulators, etc.

Nev opportunities alse exist for the CNSL., Im particular, as stated by O.Attspnas!
amd L. Caglioti of the Institute of Chemical Industry, University of Bologna,
Italy, consunption of CUS! should incre~se considerably in the following industric
cluteh facinge, enomels, laminating recins, plywod adhesives, rubher chenicals,
{nsecticide and pesricidial compomente} »aints for cars vhere the CHSL replaces
the caoutchouc,

Other opportunities also exist for the cashew apple which in Latin Merican
countries, particularly in Braegil, ie put to consideradle econonic use in

making jams, juices amd ~leoholic drinks, Tn €act, as stated by L, Haendler
and G, Duverneuil of IFAC, it should be possible for producing countries to

export a fev preducte (sueh as cashew chutneys and candies) to the main consumer
markets,

Pinally, cachev juicns prepared by the Beazilion industries could +1so find an
outlet in the U.5.A. vherc »nalcohol'c drinks are largely concumed all year
round,
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Description of "Oltremare” mechanical system
for the Cashev Mut precessing

The process magy be divided .iuu four sections,

‘!hlaatl as received are weighed; this weight being referred » a8
"Basis Bev",

™he muts are then fed into a mechanical applisnce 0 remove duit,
sand, foreign matter and empty nuts,

After cleaning, the nuts pass through a revolving hexagemal Cysinder,’
divided into three sections, which separates the nuts into thres 3ises: \arge,
nediwn and small, The sized mits are discharged inte heppers of ample capacity,
At this stage the muts are kept separate in their thres sizes snd are batoh
fod thyough the remsinder of the process, Frow the storage hopper the sised
ﬁbmhﬂlyamyoruamhingcynmruwyaalm
ares Sor hmidification,

Rawidification is necessmy 23 it is ecsmntial to have the mistwe
content of the kernel after shelling, but defore drying at 6 - B,
This midification process takes about 2 days,

Moperly conditionsd, i.c. possessing the right moisture csntent,
the nuts wre hand fed onto a conveyor *0 be elevated to ¢ storage hepper
fon wikich they are automatic lly fod ~nto the oil bath «cooped CONVEYR,
The tamperature 0f the oil bath and the speed vhich the nuts pass threough
dapend primwily on the size of the nuts, hence the necessity for the fisst
calidwation . The bath is maintained at a temperature between 190 and 300°C
by tw burners regulated by pyrometers and thermometers, vhilst the speed of
the conveyor is adjusted by means of a variadble speed pullay drive,

After paasing through the bath the muts are discharged into a cntri~
fuge which is heated by hot air taken fyom the burner combustion chambars.
The excess oil rewoved by the centrifuge and the overflov from the oil dath
discharges into 2 susp and is pumped into storing tanks,

The rated capacity of the oil bath is about 1000 kilos of rev muts
per hour,




Avpendix A

nomu.dmmmmmm.mcunudnamm
mmmmmmm»uuuormzmnr.umm
mulmm.uhlmmawtnmum the
second calibration process. After the 12 hours cooling the muts are cComweyed
o smother lomg hexagonal retating cylinder, divided imto seven sections
greded in 2 ma, sises, the sises being -18 mm, 18-20 mm, 20-22 =, 23-24 mm,
24-86 v, 26-20 sm,and 28-30 s, The o/erflov, not passiig through the greded
spertures, constitums the +30 mm, sise,

Shalling sod Dasachment of S0al .

The calitrated Iuts are then conveyed by s paswmatic device %0 hoppers
pmammm.mmmumumm.m
eath 1ine serving one site only. One operator is required for feeding every
nﬂu-hmmmmﬁsﬂl’mmumﬂum
the out is effectad, md discharged onto an outgoing conveyer. Bvery machine
m””m“u.wmﬁlyﬂmamnmummm.

The nuts Alscharging from the mechines sre sormally in thres categer~
a8, vis s

(1) cempletsly detached kernels and shells.
(12) Keraels adhering to a half shell,
(143) Xersels with two hal?f shells adhering at seme poiat,

NMW.mmmmamum
siave, immediately separating detached kernels, vhich pass throush the sieve
onte a belt vhich comveys the kernels to a storage poiat. Bepty shells and
mu&momxm.ummuummz.mm
umm&atmz.m&muqumlummu-ap—-
atie cyclons. mmwmmwmuamunm
sieove, mmmnmumumsmmnmuut
m-unmumxnmmuammmmm
ﬂmamvnmugummummmmummm
Mmm-mumnmnmmmmm
and pup them to the oil recovery sectiom,

_ Completealy detached kermels arriving at the storage point are loaded
onto screens and placed on trolleys ready for drying.

The trolleys containing the kernels are packed in the drying chasber
and dried until the moisture content of the kernel is between 2§ to 3%,
Drying is effected by means of a standard steam heat exchanges operating
at 70-80‘0.
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Amdmm,m:cmmnmqmmumwm.
wmmwmmummm.

These machines detach the peel or skin from kernels: the principal
peeling line processes only the whole Rernels vhile an suxiliary line o weed
for the broken, previously separated by @ calibrater, At thres differeat
stages along the peeling line, the kerne’s pats through an electvenic machine
viiich rejects the kesrnels mot totally peeled and which have to be recycleds
the same sorting is also made for broken grades, All grades are cleaned Wy
paewsatic separators and brokea grades are mechanically calibrated.

Ma'utdmxedmumagmnmdoam. Jsaded o
trolleys and stacked in the Mmidification chanber vhere the meisture contant
of the kermel is raised ™ 4 - % by means of fime wvater sprays. Guce Whis
mmuhwdmmumpmzuemmmmm.




=35~ Appendix B

Description of "Sturtevant" mechanical system
for Cashev Mut processing

Reaspiation of Precess
1. The nuts are weighed off into baskets in 1350 1b batches and immersed in

2.

1 0

a tank of vater o soak. After soaking the baskets are transferred %
mmidifying cabinets vhere they condition in a saturated atmosphere
for approximately 16-24 hours. After conditioning the nuts are trans-
forred % the master feed hopper.

™he feed the roaster is via a slotted drum feeder vith a variable
spoed drive. The roaster is a heated bath of cashev mut shell liquid
(Co¥.8.Ls), through vhich the nuts are conveyed at a contrelled rate
by a variable spped drive. The roasting process releases (JBL frem the
*pepicarp”, leaving it in a brittle condition for easy removal, Frem
the roaster the muts sre discharged t a cleaning drum,

ﬂeudn“uutﬂﬁublunmuuunsutmm
um.umm«.smtum-mmnmu
surface ClBL. During their passage through the drwm, they asre both
clemed and cooled.

mwcmmmnu;usuanau‘waeﬁﬂh
aﬁhcttnnm.*t&musmt.anmdm
tramsfers them to the Decerticator.

The Decorticator is a ceatrifugal machine vith target plates agaimat
viich the muts are threwn and shelled, The product falls ia® a

nmpuum.manmwummammq
%o cellected, vhile the kernels, brelsn shell and wabelled nats e

pessed to a third conwveyer.

wnted over this comveyor are two aspirating heads, these remove
the light shell unmmwummmm
ing screen,

umumuumm.mmtumunm
auwnummmaamwm.mm
wnm(uumuummu)msunmmm
for serting. Throughs from the bottom deck (vutts, splits, pieces and
small shell) are passed to the second air separator for sorting, $o
producing a clean wiole mut and clean broken mut product.
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®» e “Oltrenare” and "Sruprtevant” Systens.
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In this Appendix this report is completed with an ecenomic study
pointing out the main factors to be examined thoroughly in order

to establish industrial plants suitable to the real possivilities
of Brazil (factories vith an aumal capacity of 3,000 tons) accorde
ing to the ~nly two mechanical processing systems on sale to-day
the "Oltremare® and the "Sturtevant® systems,

™he machine>y used by thes~ two swremc for processing 3,000 tons of
rav cashevnut per year, with their relative costs snd yields of
finished product, is “he main factor to be examined thoroughly,
Another important factor to point out is the cost of building indus-
trial premises. Hovever, this cost does Lot present relevant differ-
ences according t the type of sachinery installed, On the coatrery
the manpover factor - which is the basic element of the processing
cost -~ presents substantial differences vhich this study outlines.

An anmmal capacity of 3,000 tone has been chosen because a plamt vith
such an input is the economic dimension to cover the genaral eipenses
of the management,

tn fact, either the "Oltremarc’ or the “geurtevant”, offer »PIOCESS~
ing 1ines respectively of the amwal capacity of 1,000 tons md 630
was Mr one shift, but at this sige general costs wuld veigh o
hoavily.

™he complex of mechanical devices stated in this oconomic study theo=
retically offers a productive capacity of about 4,000 tons per year
either vith the "Oltremare™ or the sSeurtevant”; the calculation made
{n this study, however, refers to a basis of 3,000 toms for prudestial
reasons and to allov a certain flexidility to the consequent economic
evaluations,

This study only takes into consideration a plant vith an anmual intaks
of 3,000 tons, because even for plants vith a higher cepacity the
trand of t.¢ single items here ana ysed would in mos Cases be pro-

. portional,

In a plant with a higher intake (for example, 6,000 tons) it 18

costs., On the vhole, however, the trading profits in A plamt of
6,000 tons would increase of about 10!ctmruehmcol'ﬁw
or 19 the case of "3turtsvant”,




inalysis of the single items

lnves peents.
 kand_spd Buildings:

rither in a plant supplivwd with "Dltremare" machinery or in a plant
supplied w. thh "Sturtevant” equipme t, land and buildings are of the
same size.

As a matter of fsct, a plant supplied vith "Sturtevant® nachinery is
snaller than that of the "0itromare's”, but it needs more reom for
rie part regsrding the mamial procescing, The cost stated is based on
market vilues,

Mashinery ¢

e cost of "Oltremare” machinery has been stated spproximately by the
very same Oltremare Co. 1he cost of the rgturtevant’s” has boan odtaine
ed multiplying Dy three the wkole cost (inciwding assembling costs) of
one line of 6%0 tons according to the standard pro-forma teader prescated
by the Sturtevant Engineering Co, Ltd.

Blectronic machines tnd Sererptors

e costz of elestronic sorting mochings not manufactured by Oltrenare
Go. (an3 offeved by the Snglish Company Ounson's Soptex Ltd.) - vhich
{ateqrete the mechanical peciing operation - have been added e
costs af the "Oltrorare” equipment,

The cost of darying chambers for the shelled kernels has also been added

o the "Sturtevant® muchinery, as this is not included in the precessing
1ine cendared,

lecer ing t H
The cost conceraing electric, water and fuel installations have boon

sssumed hypothesis to e equal in both types of mechsmical Processing.
same Lypots :8is has bean »dopted A~ the costs of the amcillary equipnent,

Ancillery equipment

Thia latter cost is supposed to be made vwp Dy the folloving msans

- pracision balancen, tables, plastic containers, VaCum saching, WA
ground tanks for CNSL3

- moto™ lorries,

- yater tanks,

- erternal tanks for CNSL,

- No. 15 trolleys anc 600 trays to put the kermels into the drying chawbdese,

« Daprishing for the administrative offices.




Ixgcessing Conss.

mmu«»&nunﬂhyﬂmuﬂuﬂwmmmﬂpﬂu.
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immmmaﬁwmmm vith
e "Stwrtevant's®,

mmmmenumamuwu.

mmmammw‘smwuauwmm,
Gfﬂ‘”o

' $
The sales’ %8 Mﬂnwﬂummﬂnﬁmsm
in this study are at the ainima 1. el for the nanagement of a plant,
bmmﬂaawumiﬂhﬂh

muhmemwmﬁﬁm
Wﬁlcﬂlmumm.
W'
MmummwmeMtﬂn%m
for the single ones,

) '
It consists of 23 10 tins in carton cases sontaining twe tin: eash.
mmg!tﬁumﬁcmmmnmmoamwuofm

yield of the rav material, The relative price is the actual mariet
valus.
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Sales.

The average sales value has been calculated on the basis of the actual
market prices (reduced by about 5% for a cautious evaluation) and of the
‘yield of white wholes stated Dy the s0ltremare” (on the basis of the real
yields obtained by the plants to~day wrking in Tanzania ond Nosesbique)
and by the ".turcevant” (on the basi. of specific tests)e

e same priccs have been adopted for the two "mix® productions of kernels
obtained from the two mechadical systems under investigation.

In fact, the yield of the "Sturtsvant" is rather modest (wnd in any case
pather optimigtic in relationship vith the results of other sinilar plants
working in Mosewbique)md the sale would creats serious prodlems, because
{t 19 aifricult to sel) on the market & production with yields lower than
60% of vholes and 63% of vhite: at the packing ctage.

Concluding, for the “"Oltremarc” an average retu~n of UBS 1.311/&3 is obtain-
ed, vhile for the “Gturtevant” sh average return of USS 1,231/kg is obtaimed,
The 1atter is about 7% less than the former,

Total retwrns have bwen calcalated on the bosis of the yield of the rav
material which varies from 22 o 25% The more realistic values are those
on an average equal to 23.24%.

The ONSL obtained from the kilns has prudentislly been lirited %o 5% as the

actual Averane nf pecovery in the plants follcwing tne “Oltremare” Syatem
is about 6-7%,

Sg)ling Rxpenses.

The selling expenses have been calealated on the basic of transpest charges
wiich usually have on incidence of 1,9% on the tvods value pins & freight
for "av York of U.8.8 63 per ton,

The broXer ¢ mmission of 2,35 is the oke pald in the U.8.Ae

Prafiss.

T™he percentage of trading profits vith the »Oltremare” system varies frem
268X on the sales (for a yield of 23%) to 19% (for a yieid of 28%) .

The per:entage of profit with the "0ltremare” system on the iIveStRORts
varies, on the contraxy, from 40% to 25%.

The percentage trading profits vith the *Sturtevant® system is about 108
on sales with a yield of 25%, while the reak-even point is reached with
ayield of 22%.

The profit on the investments vith the "Sturtevant* system is of 23% in
the most favourable caze and null in the less favourable one,




BOONONIC STUPDX

for mechanical processing plants
of 3,000 tons of rav cashewmts
per year capacity

(vith "Oltremare” systes)

e @ shifts per day of 8 hours eath
« 200 working days per year

AT )

A) - SRR

e
t 1)

3%

tand 10,000 8 x $
Duildings @
fastary 3,000 g x § 30
swres 1,908 x§
services 00 a8 x § 3

Naghinery 3
_ a) "Oltrenare” oquipnant

agmm :

o) Blsctrenic machines and provastie
separetors

i)mwmmu&uﬂw-ﬁ
fos) mtwerks

a) § rew meterial mam

‘l.ﬂ“i'iﬂ

b)mmﬁrdui

tw wathe
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C) - PROCESSING COST | .
a) Wages
2 supervisors $ 2,200/year 4,400
4 section chiefs $ 1300/year 5:lee
8 mechanics $ 900/year 7,800
328 wrikers $ 9%/ | 100,400
b) Maintenance and repairs ' 8,000
c) Iwvh 250 « 16 hours 16,000
¢g Puel oil 23 kg/von rav material ‘ 14100
e) Salaries : o
1 mmmager 4,900
1 assistant msmager 3300
1 accountsmt | | 3,500
2 dnployees : $,900
£) Comtingencies 5 9%0
#) Pasking maverial @ o
- §0,000 ting at § 0,350 ' nen
30,000 cases at § 0.29 Ll
Depreciation 1+ \
e 3% Buildings

« Rav material ot § 100/ven
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D) - SALSS

On the basis of the folloving percentages of qrades and respective
prices, the average value is US$ 1,311 per kilo,

White Vholes 350X § 0.7%/1d

Scorched Vholes 3% § 0,68/A»

mix precuction /Dessert Wholer 108 § 0.5%9/10
of eraels Vhive Ploces 875 § 0,43 /1>
Borched Pleces 45 § 0.4/

Desscrt Pleces 45 § 0.0/

.
= $3% bernols outtusm & Kg. 790,000 983,830

9% OBube = Sas 190 88,500

o B4 MIPNSLS SUTVIR | g 700000 - 943,509
9% 088ede B deond
L]

- 235 hornels euttww 1 B, 00000 9041990
9 Gulelols )
7000

[

« SRS INIWEls SUUBUNS ¢ ige $00L00 08354000
9% Glbole =,




B) - SELLING EXPENSES

Prea factory to fob Portalesa 1.3%

Broker commission 2,5%
Ocean freight $ 65/ton

Total selling expenses 3

g2:Q

gezg

. 2 8 =8

e
3,107
2 .”

M"7,134
o
s,
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Machinery and amcillary equipment of "Oltremare”
plant vith a processing capacity of 3,000 tons
of raw cashev muts per year

N

@Gowp I  Clesning, first calideation sd veshing 16,310,000

Gewp II 1 Kilme and Oentrifuges 24,708,000
Giowp IIT : Osoling and secend Calibratien 32,091,000
Qo IV 1+ Swlling ad acillery squipaent 0,600,000

N VIIL s Mesling epuipmant 1 1ot and B phanes
Separation fplite-Plioves
Spiits Aime
Meces serting

T U= S "*‘”“"

Jats ¢ ™o ovet incied i
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ECONOMIC STUDY

Por mechanical processing plaats
of 3,000 tons of rav cashev muts
 per yuar capacity

(vith "Sturtevant” sy.tem)

« 2 shifts par day of 8 hours each
- 200 vorking days per yemr

4) - JREDIRTE
fe Land « 10,000 m8 x § 1
8. Pniddings

- factory 3,000 m2 x $30
- stores 1,500 m@ x 4§30
« garvices 500 m2 x $30

3. Ranhinery
¢) Variows equipment

4) Blectric installation, vater and
fuel netweris

10000

90,000
434000
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C) - FROCESSING COST - .
a) Vages

2 supervisers $2,200/year 49400

4 section chiefs  $1,300/yesr $+900

4 mechanics $ 900/year 74200
614 vorkers $ 5%/year 3374700

b) Xaintenance and repai-s :.:
¢) Tvh 30 = 16 hours ’

é) Puel o1 (gm) 1,000
e) Salaries:

3,900
14900

2,300

453,70




D) - SALES

On the basis of the following percentages of grades and respective
prices, the averase value is US$ 1,231 per kilo.

 White Wholes 2/ $ 0.72/1v
( Scorched Wh les  17% § 0.68/1d
nd 4-pre duc tion Dessert Wio.es 7% $ 0.50/1»
of kernels White Pleces % $ 0.45/1d
Scorched Pleces 175  § 0.43Ab
Dessert Pieces X § 0.%/1b
&,,
= 13X kapmele outiurn e kg, 790,000 923,250
5% Colle8.Ls = tons 150 ’ 28+ 900
= 237 besenls euttwen = kg, 6000 84914390
871,090

e

A e o g
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%) - SELLDW EXhpNSES

Proa factory to Pertalesa 1.3%
Droker comission 2.3%
Ocemn freight $63/ten

Total selling exponses ¢

Arpendin C

6,206
2,008




- 5% - Appendix C

Machinery and ancillary equipment of "Sturtevaat®
plant vith a processing capacity of 3,000 tons
of rav cashew auts per year

wnite of 650 tons capacity for a shife,
each consisting of roaster, drum cleaner,
decorticator, separators and ancillery

eqguipment
esch £ 20,3% %3 g 61,050

groups of extra equipment
(Motary drum grader, humiditying

tanks , ‘fet)
esch £ 3,735 x3 t 10,08
¢t 1,0
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