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A

ELSALVADOR
RURAL EQUITABLE ECONOMIC GROWTH PROJECT

REVIEW CASHEW PRODUCTION CORALAMA

Background To CORALAMA Project

A1 HIstorIcal Background

CORALAMA (Cooperativa de la Refonna Agrana La Maraiionera de RL) IS an
agranan cooperatIve located m the Provmce of San MIguel, m El Salvador, that was
mstituted after the land refonns of 1976 CORALAMA IS part ofUCRAPROBEX­
whIch Itself 15 the parent body for agranan refonn cooperatIves (contammg about 60
cooperatIves)

In 1980 CORALAMA took over some 1,500 hectares (2,238 manzanas) ofland
that was preVIously owned by a large pnvate land owner TIns land was planted WIth
cashew dunng the 1960's The pnvate landowner contmued to own a cashew processmg
factory (constructed In 1975) that was located adjacent to the CORALAMA land

In the 1980 to 1987 penod CORALAMA harvested the crop and sold raw nuts to
IndIa for pnces that ranged US$ 400 to US$ 725 per MT In 1988 the processmg factory
and SIte of20 hectares was purchased by CORALAMA at 2 1 ffil1hon colones
(US$250,000 approx) However, the factory was m poor condItIon as much of the
processmg machmery had been removed by the preVIOUS owner pnor to the sale
(mcludmg the Cashew Nut Shell LIqUId - CNSL - Cashew Nut and cashew apple
processmg eqUIpment)

After 1988 CORALAMA commenced operatIOns m the factory but they rarely
managed to process more than 25 % of theIr crop Due to a lack ofmanagement
expenence and the effects of the war durmg the 1980's, CORALAMA was not successful
m Its new cashew busmess Dunng this penod the effectIve area actually managed was
reduced to some 1,000 hectares - the remammg areas were effectIvely abandoned

From 1993 major changes were made In operatIOns At thIS tIme the plantatIOn
was organIsed to functIOn on an "organIc" basIS and actIOns were taken to remedy
problems occumng In the plantatIOn

The move to organIC famllng has allowed CORALAMA to be certIfied by
Organtc Crop Improvement AssocIatIOn (OCIA) CORALAMA's orgarnc crop now finds
a ready CanadIan market at about a 40 % pnce premlUIn over the wholesale trade

1
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EI Salvador CRECER Project

In October 1996 CORALAMA commenced new busmess arrangements With the
neighbounng cooperatIves and UCRAPROBEX (Umon de Cooperativas de Ia Reforma
Agrana Productoras, BeneficIadoras y Exportadoras) - an umbrella organIsatIOn of
aSSOCIatIOn ofabout 60 agranan cooperatIves ThIS new arrangement mvolved
CORALAMAJoImng five (5) neighbourmg cooperatIves m establIshmg the Socledad
Cooperativa Productos de Maraiion (SCPM)

These five neighbounng cooperatIves (ChIlmguera, San Ramon, NaqUlgua, EI
Plantar, Gualuca) are smaller cashew growers and as members of SCPM they Will Jomtly
own the processmg factory With CORALAMA UCRAPROBEX Will undertake the
marketmg of final product on behalf of SCPM

The total area planted to cashew by SCPM members IS 1,331 hectares of which
CORALAMA IS the dommant grower WIth 800 hectares as follows

The CanadIan Government (VIa ItS aId agency) has offered a C$ 1 0 mIllIon grant
to SCPM for the further development of Its cashew operatIOns on the condItIOn that It
contmues the organIC productIon of cashew

--
A2 ObjectIve of Report

• In VIew of the recent developments (establIshment ofSCPM and the offer of the
CanadIan grant) It was conSIdered appropnate to fully conSIder the future
development of the cashew operatIOns at thIs tIme ThIs mvolves a
comprehensIve eXamInatIOn ofall aspects of the bUSIness - productIOn, processillg
and marketmg

• The consultant was requested to undertake thIs asSIgnment and ills terms of
reference are attached ill Annex B It 15 the Consultants ObjectIve to outlIne
recommendatIOns that are appropnate for next five years

B HortIcultural Aspects of Cashew

Bl IntroductIOn

Cashew (anacardlum OCCIdentale) 15 a tree natIve to northeast BrazIl that was
transplanted by the Portuguese ill theIr other colomes (mamly Goa and MozambIque)
dunng the 16th century The tree was later WIdely dIstnbuted to many tropIcal countnes
although to day there are only a few major producers

2
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Review Cashew Production CORALAMA

The cashew IS an evergreen perenmal tree that may grow as htgh as 15 meters m
favourable condItIOns There IS also a sub speCIes found m Brazd - the 'dwarf cashew'
that grows only to three meters

The cashew tree produces a nut (raw nut) wIth the kernel found mSIde the hard
shell Attached to the raw nut IS a false fruIt or cashew apple The mam product IS the
kernel whIch IS obtamed by removmg the shell (processIng) of the raw nut The normal
yIeld of the kernel IS 20% to 30% of the raw nut

The cashew apple whIch weIghts some five to ten tImes the weIght of the raw nut
contaInS a hIgh level of VItamIn C and IS utIlIsed as JUIce and other products mamly m
IndIa and BrazIl Cashew nut shell lIqUId (CNSL) IS contaIned withm the shell of the raw
nut and thIS product can be harvested by certam processIng methods CNSL IS a natural
phenol With heat reSIstant propertIes and has a market maInly In the motor Industry m the
manufacture of brakes and clutch hmngs The normal level of CNSL recoverable IS 8%
to 10 % of the weIght of the raw nut

The cashew IS a deep rootIng tree that has developed a reputatIOn for beIng both
hardy and drought reSIstant and the abIlIty t~ survIVe In poor condItIOns It IS a :
heterogeneous open pollInated tree whose seed nonnally has a Wide genetIC vanatIOn ­
genetIC mtegnty can be mamtaIned only by vegetatIve propagatIOn

Cashew IS overwhelmmgly cultIvated by small farmers m developIng countnes as
seedlmg trees and they gIve It a low pnonty In terms of soIl selectIOn and lIttle care and
maIntenance Where ItS cultIvatIOn has been sponsored by government It IS frequently as
part ofre-forestatIOn or soIl stabIlIty projects

As a consequence of the contemporary condItIOns of ItS development the cashew
usually gIves a low yIeld However, research elsewhere has demonstrated that yIelds up
to ten tImes the current average can be achteved If conSIderatIOn IS gIven to genetIC
Improvement and It IS gIven the necessary care and mamtenance

B2 BrIef ReVIew of CharactenstIcs and ReqUIrements

The follOWIng are the major charactenstics

B2a Morphology

The cashew (anacardzum occzdentale L) belongs to a genus that compnses
400 speCIes of trees and shrubs - mcludIng mango and pIstachIo There IS a Wide
vanatIOn WIthtn the cashew speCIes m terms ofgrowth habIt and productIOn The

3
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sImplest clasSIficatIOn would separate the common cashew growmg to 15 meters
and the 'dwarf cashew whIch IS early beanng and grows only to three meters

It IS a fast growmg evergreen tree and ItS development IS very much
effected by the growmg condItIOns

• Tree LIfe-Span There IS lIttle relIable data on the productIve lIfe of
cashew Some authontles show eVIdence where the tree IS stIlI producmg
well after 50 years It IS also mamtamed by others that the best productIve
lIfe may be shorter- perhaps 25 to 30 years After thIs time the tree may go
mto a slow declmmg phase It IS clear, however, that the growmg
condItIons Will have an Important beanng on hfe span and development
of the tree

• Tree Canopy A healthy tree not suffenng severe dIsease or pest attack
should demonstrate a thIck canopy even at the end of the dry season A
tree WIth a sparse canopy usually mdicates some unfavourable condItIOn

• Root System In favourable:.conditIOns (well dramed sandy soIls) the"tree
can develop extensIve lateral root system and a deep tap root In TanzanIa
It was found that lateral roots m SIX year old trees could spread 7 3 meters
Elsewhere (Madagascar) It was found that five-year-old trees could have a
tap root descendmg to below five meters

• Flowenng The age at whIch a tree commences flowenng and frUItmg
depends on genetic factors and grOWing condItIOns Normally thIs occurs
In 2 - 3 years but m exceptIOnal condItIons thIs could be withm the first
year ofgrowth Usually flowenng occurs after the growth flush at the end
of the raIny season and may extend over four months - however the peak
flowenng IS usually about four weeks after commencement of flowenng
Cashew produces both male and perfect (by sexual) flowers - the ratIO
between the two has been found to vary from 1 28 to 3 7 (research papers
vanous countnes)

• PollInatIOn and FrUItmg Insects are the maIn pollmation agent - the agent
can vary between countnes (IndIa - ants, elsewhere the natIve bee and
other msects have been Important) PollmatIOn IS usually achIeved by
cross pollmatIOn although selfpollmatIOn can occur There IS some
eVIdence to suggest some trees are self IncompatIble After pollmatIOn the
proportIOn offrUlt set can vary sigrufIcantly (3 % to 38 %) whIle there IS a
SImIlar scale vanatIOn between the number of mature nuts achIeved as a
proportIOn offrUlt set Research (PIllar) dId show m one expenment that

4
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85 % of perfect flowers were fertIlIsed, however, of these only 5 %
achIeved fruIt matunty Of these 20 % were destroyed by msects and the
remammg 60 % shed for other reasons Growth regulators have been used
In some countrIes to attempt an Improved ratIO of fruIt matunty

• Nut and FruIt Development The nut usually becomes VISIble about one
week after pollmatIOn and reaches Its maXImum SIze 5 - 7 weeks after
pollmatIOn Thereafter the nut shrInks, the shell hardens and the green
colour turns to grey The mature nut IS 75 % of It'S maxImum SIze (when
green) and thIS loss m SIze IS mamly mOIsture - the kernel does not change
SIze The apple makes lIttle development but grows rapIdly 20 days after
fruIt set In general fruIt maturIty IS conSIdered to occur 60 to 70 days
after fruIt set

• Nut CharactenstIcs Nut SIze can vary between about I 5 gm to 30 gm
The ratIO of shell kernel and testa can vary sigruficantly Research data
shows that the kernel SIze IS usually - but not always -not necessarIly
negatIvely correlated WIth nut SIze The recovery rate - the most Important
ratIO ofkernel (mmus testa) to shell can vary from about 18 % to 40 %
The proportIOn of testa to whole nut has been found (by Ohler) to vary
between I 3 % to 3 6 % Cashew nut shell lIqUId (CNSL) IS contaIned m
the mesocarp of the shell and It'S proportIOn by weIght of the whole nut
can vary from vIrtually rnl to about 22%

• Apple Charactenstics The apple can vary sigruficantly m SIze and shape
It can vary m ratIO from I I to as large as I 15 to the nut It contams
85% JUIce of whIch 10% IS Invert sugars Apples are eIther red or yellow
In colour - research m MozambIque found lIttle dIfference m colour as
sIgruficant charactenstic

B2b ClImatIC Factors

The cashew as a tropIcal plant thnves at hIgher temperatures An Ideal
range could be deemed to be a maxImum of 38 to mmimum of about 20 degrees
C It can tolerate low temperatures (1 e approachIng 0 degrees C for short
penods)

• Ramfall (water reqUIrement) There IS as yet no finn data on the water
reqUIrement of cashew Cashew can grow under a Wide ramfall regIme
dependmg on the length of the dry season and the soIl condItIOns whIch
WIll effect root growth In favourable soIl condItIons where the root
system IS well developed It wIll perfonn well under lower total ramfall

5
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than m less favourable soIl condItIOns Under ram fed condItIOns m a 4 - 5
month dry season sItuatIOn, a total ramfall of 1,000 to 2,000 mm IS usually
consIdered to be preferred Cashew responds well to supplementary
ImgatIOn dunng the dry season The volume of water applIed IS a factor
of soIl type as well as method of applIcatIOn Research m AustralIa has
shown that the use of Imgatlon up to maxImum rates of about 300
lItres/tree/week VIa drIp system m a well dramed soIl condltlons IS capable
of provIdmg maxImum yIelds

• RelatIve HumIdrty Cashew can WIthstand long penods of low humIdIty
(1 e 25 %) proVIded the tree has access to suffiCIent water (ImgatIOn)
However, hIgh hWllldity (1 e over 80 %) IS conducIve to the growth of
fungus especIally anthracnose and to the exceSSIve presence of msect
pests

B2c SoIls

The best soIls for cashew are deep well dramed sandy or sandy loam SOlIs
Ideally soIl depth should be three m~ters Cashew cannot Withstand badly dramed
soIls eIther WIth a hIgh clay content or compacted soIls With a hardpan The
correct soIl structure IS most Important - soIl fertIlIty IS less Important as cashew
WIll thrIve m these condItIOns proVIded nutrIents are applIed Cashew also prefers
aCId to neutral SOlIs - a pH of around 6 0

B2d GenetIc SelectIon

The vast maJonty of the cashew trees planted m the world are by seed As
the cashew IS an open pollmated tree, the plantmg by seed leads to a Wide
vanatIOn In performance To mamtam complete genetIc mtegnty other forms of
multIplIcatIon are reqUIred In VItrO propagatIon has not yet proved successful and
propagatIOn by cuttmgs IS notOrIously dIfficult The current effectIve method for
vegetatIve propagatIOn IS by graftIng (or buddmg) Graftmg mamtaIns the major
benefits of vegetatIve propagatIOn but the rootstock InteractIOn factor must stIll be
encountered

6
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Review Cashew Production CORALAMA

The vanatIOn m performance between grafted trees and trees planted from seed IS
demonstrated m the table below

Location No of trees Age Yields

Brazil - seedlmgs 30 25 years + 1 5 to 34 kg/ tree
(Pernambuco)

Brazil - seedlmgs 80 3 - 14 years o1 to 35 kg/tree
(PucuJus)

Tanzania - seedlings 128 3 years o4 to 6 8 kg/tree
(Nachmgwea)

Australia-grafted trees 18 5 years 13 6 to 20 0 kg/tree

Note Trees In Australia were receIvIng a hIgh standard of management
Source for data from Brazil and Tanzama Dr J C Ascenso

B2e Yields

YIelds aclueved are a functIOn ofgenetIc stock, envIronmental condItIOns
(soIl, clImate), spacmg and management mputs In practIce contemporary practIce
mvolves seedlIng trees WIth a low level of mputs (nutrItIOn and pest control) In
tlus sItuatIon commerCIal yIelds vary from about 250 kg per hectare where
condItIOns are unfavourable to about 1,000 kg per hectare where condttIOns are
good

Research m AustralIa has demonstrated that when all the factors are
favourable (soIl, clImate, supenor grafted trees, nutntIOn, ImgatIOn and pest
control) then extremely lugh YIelds WIth good qualIty crop can be achIeved In
these cIrcumstances yIelds of4,000 kgs per hectare at 5 to 6 years can be achIeved
and the estImate that even hIgher yIelds WIll be achIeved m the future

Spacmg plays a sigruficant role m the yIeld pIcture As the cashew tree
bears only on the canopy surface theIr growth IS greatly effected If the canopIes
are allowed to mter-grow HIgher denSIty plantmgs (1 e 7m by 7m) may be used
ImtIally to gam early crop prOVIded appropnate thmmng IS carned out
subsequently Ifno later, tlunnmg IS to be practIsed The current procedure (m
BrazIL WIth seedlmg trees) IS to plant on a spacmg of 12m by 12m to 15m by 15m

7
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The key to spacmg IS the tree shape If clonal types ofa compact and
upnght tree shape are selected then a higher denSIty can be achIeved satisfactonly
Research m AustralIa demonstrates that a denSIty of 8m by 7m can be satIsfactory

B2f NutrItIonal ReqUIrements

Cashew responds well to applIed nutnents as It IS usually grown m nutnent
deficIent soIls ApplIed nutnents are partIcularly Important when higher
productlOn levels are expected There have been many fertIlIzer tnals conducted
In many countnes, however, the results must be seen m the background condItIOns
to the tnals In general cashew responds well to N, P, K -lower responses were
achIeved m absence of P and least response to N applIcatIOn only

There have been a number of fertIhzer tnals carned out ill vanous
countrIes - these have concentrated on responses to N,P,K, only These studIes
have shown responses m the range of 50 % to 100 % dependmg on the
CIrcumstances of the tnal

MIcro nutnents are also Imp~rtant to cashew growth - especIally borah,
and ZInC There are now (reasonably well agreed) nutntIOnal standards for cashew
However, any nutntIOn program IS undertaken It IS adVIsable to do an InItIal soIl
analySIS to establIsh the background SItuatIOn followed by regular leaf analySIS to
detennme nutnent reqwrements

B2g Supplementary IrrIgatIon

Cashew grows well m the dry trOpICS where there IS a well defined wet and
dry season However, m research m AustralIa has shown that supplementary
rrngatIOn dunng the dry season espeCially when the tree IS commencmg flowenng
allows slgruficant Improvements m YIeld Imgation also has the benefit of
allOWIng the regular applIcatIOn ofnutnents through the rrngatIon system An
accurate detennmatIOn ofthe water requIrement ofcashew has not yet been
completed Even when thIs IS done, lmgatIOn levels WIll requIre appreCIatIOn of
SOlI profile structures and apphcatIOn methods A rule of thumb of reqwrements
m deep sandy condItIOns m low humIdIty enVIronments suggests a maxImum
applIcatIOn of about 400 lItres per tree per week VIa a dnp system

B2h Pests

In 1979, PIllar (m India) reported that 179 speCIes of pests attacked cashew
and of these 84 were known to occur m IndIa Later research added a further 26

8
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RevIew Cashew ProductIon CORALAMA

pest speCIes For the purposes of sImplIcIty we may make apprOXImate
clasSIficatIOns by theIr method of feedmg as follows

• moth caterpIllars of vanous types that cause damage mamly by eatIng the
vegetatIve flush

• flymg Insects that suck the sap from leaves, vegetatIve flush and the frUIt
and may Inject toxms mto the tIssue The damage IS mamly caused by the
InjectIOn oftoxms (1 e Helopeltls) however some types cause damage by
massIve loss of sap alone (Thrzps)

• borers that mamly attach the woody parts of the tree especIally the tree
trunk

A summary of the most economIcally Important pests are m the table below as
follows

Pest Mam locations LocatIon and type of
damage

- :::
-

1 Shoot and nut India, Africa When Insect feeds It Injects tOXinS
eaters Australia causmg necrosIs to flush and frUit

When feeding on Immature nut It
He/ope/tis sp causes (economic) damage as

processed kernel has black spot
damage

2 Leafand
shoot eaters

Thnpssp India, Brazil, Africa Extremely small msect (1 to 2mm
nymphs and adults suck sap on
underside of (espeCially
semlmature) leaves Has capacity
to budd up to extremely large
numbers and damage IS caused by
general dehydration of tree

Cnmlssa sp BraZil Beetle that destroys young shoots

Mono/eptra India Beetle In large numbers destroys
leaves and shoots and can almost
defoliate the tree

9
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Beneficzal SDeczes.

--

Research III AustralIa has mdIcated the most useful beneficIal specIes are
as follows

10

- have been shown to feed on beetles fladid bugs,
and moth pests

- Oecophylla smaragdma IS very Important III

AustralIa as a beneficIal preditor and Oecopphylla
longmoda may be useful III East AfrIca

In addltIOn there can be hIgher ammals that become pests - ill partIcular
flymg faxes (IndIa, AustralIa) can feed on the cashew apple and rodents and wIld
pIgS can feed on crop left on the ground

1 SpIders (Araneae)

2 Ants (FOTlCldae)

Location and type of
Pest Main locatIons damage

3 Flower eaters

Aphis gossplI Brazil, Australia In large numbers lives In colomes
In flowers and causes damage by
suckIng sap and dehydrtlng
flowers

4 Apple and nut
eaters

Pseudotheraptu AfrIca Pest from coconut that suck the
ssp developing nuts causIng both

destruction and later economIc
damage to processed kernel

5 Stem and root
borers

Placaederus IndIa, Sri Lanka Beetle lays eggs on tree trunk,
ferrugmeus developIng grub bores

- through trunk and eXIts vIa roots ~

- In suffiCIent numbers the tree IS
destroyed

Mastotermes Australia LIves In colomes underground,
burrows mto root system causing
damagelloss of tree
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B21 DIseases

The most Important dIseases are as follows

5 LacewIngs (Neuroptera) - 5 speCIes of laceWIngs IdentIfied as predators of
aphIds scale Insects, and mItes

- In Austraha Platynopus tumen, Oechalza
schellenbergz, and the lygaezds Geocons and
Gennalus are useful predators ofcaterpIllar pests

- VarIOUS speCIes (espeCIally vespId) wasps feed on
caterpIllars

3 Heteropteran bugs -

4 Wasps (Hymenoptera)

2 Powdery Mlldew
A fungus dIsease caused by Oldlum sp fungus Its condItIOns ofspread are

SImIlar to Anthracnose, but the spores gIve a whItIsh appearance Damage
symptoms and control methods are SImIlar to Anthracnose - however, Powdery
Mzldew IS now a much larger problem due to the apparent mutatIOn of the fungus
that has occurred m East AfrIca

Control can be assIsted by proVIdIng unfavourable condItIOns In the field
for the survIval and spread of the spores - 1 e thInnmg and prunmg of trees to
allow penetratIOn of sunlIght

On balance In nearly all prodUCIng countnes dIsease IS a much smaller
problem for cashew than Insect pests The exceptIOn would be Powdery Mlldew
whIch appears to have mutated from ItS ongmal form and IS now a major problem
In MozambIque and Tanzama

Anthracnose
The fungus Colletornchum gloeosponoldes IS the causal agent for thIs

dIsease and It IS common to many trOPICal fruIts ThIs fungus spreads easIly In
condItIOns of hIgh humIdIty, a temperature below 30 degrees C and when cashew
trees are puttIng on new growth Damage can be caused to leaves, shoots, flowers
and nuts

3 Dze Back
Several dIseases that have a number of causal agents and perhaps IrutIated

by mechanIcal damage (WInd) It can result In the dyIng of tWIgs, floral shoots
and occaSIOnally larger branches InCIdence of thIS IS usually low

RevIew Cashew ProductIon CORALAMA
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C ReVIeW of World Cashew Market

Cl ProductIon of Cashew

The current major producers are IndIa and BrazIl Up to the ffild 1970s
MozambIque and Tanzarua were WIth IndIa the largest producers but subsequent
pohtiCal and other problems In East AfrIca saw a major declIne In theIr crop by
the early 19805 ThIs caused a fall In world supphes and a resultIng escalatIOn of
kernel pnces These hIgher pnces stImulated Increased productIOn from IndIa,
BrazIl and 'new entrants' especIally VIetnam and other countnes III South ASIa

World Production (000 MT Raw Nuts)

90/91 91/92 92/93 93/94 94/95

India 290 305 349 340 321
Brazil 110 190 120 170 210
MozambIque 31 54 24 29 33
Tanzania 20 40 39 47 30
Vietnam 25 30 40 60 90
Kenya 25 18 24 20 20
GUInea Bissau 18 10 18 15 31
Nlgena 10 15 13 10 12
Indonesia 18 20 22 25 35
Others 50 50 55 60 100

Total 597 732 704 776 782

Note
1 Others Include Sn Lanka, Thailand, Madagascar, Togo, Ivory Coast Benin, EI

Salvador Venezuela, Guatemala Philippines etc
2 There IS no accurate published data on world production - the above table are

estimates based on trade sources This 15 because most of the world's
production comes from small holdings who grow cashew With few, If any Inputs
and have low productiVity Only In Brazil have farge plantations been established
by the major processing companIes to provIde an In-house source of crop
These plantatIons provide about 50% of the BrazIlian crop but they also use few
Inputs and have a low productIVIty

Of the total world crop perhaps only about 60% enters the world trade
Some part of the crop IS consumed In the vIllages wlule another part IS processed
locally and sold as product In the local retaIl trade There IS a very large domestIc
market In IndIa and In some SE ASIan countrIes where there IS a natIOnal
preference for cashew In the dIet

12
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RevIew Cashew Production CORALAMA

C 2 Development of Cashew ProcesslDg and Raw Nut Exports Trade to IndIa

Up to the 1960's VIrtually the whole world's crop was processed m IndIa where
very cost efficIent hand processmg methods had been perfected Dunng tms tune the
IndIans controlled the mternatIOnal trade m processmg and marketmg of cashew Apart
from theIr own crop they unported mcreasmg volummes ofcrop that was becommg
aVailable from MozambIque and TanzanIa By 1960 IndIa processed and marketed 95 %
of all traded product

The dommance of the world trade by IndIa was sustamed by the scale of the raw
nut Import program, especIally from MozambIque and TanzanIa wmch peaked at about
200,000 mt m 1972 At tms tIme the total world crop was less than 400,000 mt

The mstallatlon of mecharncal processmg factones m East Afnca together WIth
the reductIOn of crop m those countnes dunng the 1970's and 1980's encouraged the
IndIans to expand therr local productIOn, as well as dIversIfy theIr sources of raw nut
Imports In recent years VIetnam, especially, and IndonesIa and West AfrIca have
become more Important sources of raw crop However, thIs trend IS now changmg as
VIetnam IS encouragmg local processmg by-:.the recent mtroductIOn of an export tax dn

raw nut exports - currently 20% of fob and expected to nse to 30% next year (The use
of export taxes on raw nut exports has been used by a number of countieS from tIme to
tIme)

Indian Raw Nut Imports (000 MT Raw Nuts)

1992 1993 1994 1995

Country of OrigIn
Tanzania 17147 38,368 55658 49858
MozambIque 14,777 19,908 na 7665
VIetnam 44427 26516 43,898 12267
IndonesIa 11,829 13,517 25,821 13,966
Gumea BIssau nil 9,058 31410 28,236
Ivory Coast nil 5621 19128 24059
Others 73403 27,511 80,546 na

Total 117,166 135,544 276369 193,125

13
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Raw Nut Import Prices (US$ c & f)

Country of Origin 1990 1991 1992 1993 1994

GUinea Bissau 903 1040 1 060 1 133 1,004
Indonesia 968 766 984 902 905
Ivory Coast 785 951 1 039 944 983
Mozambique - - 787 796 822
Nlgena 1,030 904 919 709 793
Tanzania 885 931 1 090 777 832
Vietnam 763 833 1020 832 1 069

The processmg mdustry m IndIa employs about 300,000 people (mamly women)
and IS estImated to have a capacIty to process 500,000 mt raw nuts p a As domestIC
productIOn and Imports have not reached thIS level, the mdustry has preVIOusly operated
well below capacIty However, this spare capacIty IS bemg reduced as IndIan local
productIOn expands

In BrazIl the processmg mdustry has developed to process the whole crop mainly
usmg mecharucal methods Tills development was aIded untIl very recently by a ban~on

raw nut exports In the last few years there have been some very hmlted raw nut exports
allowed to IndIa from Brazl1 (3,895 mt m 1992)

In Afnca and SE ASIa the producmg countnes have a mIxture of local processmg
and raw nut exports to IndIa WhIle these producmg countnes would no doubt prefer to
process all theIr crop and sell kernel, they face very strong pnce competitIOn from the
IndIan raw nut trade, who probably have an advantage ofabout US$ 150 to US$ 200/mt
that reflects cost effiCIency m processmg

The pnces paid by the IndIans for raw nut Imports could be reduced m the future
as therr local productIOn mcreases to meet local processmg reqUirements - however, this
pomt IS probably 10 years or more away

C3 Development of Mechamcal Processmg

By the 1960's there had been a sIgmficant growth m cashew productIOn m
MozambIque and Tanzarua to the extent that they were producmg 70 % of the world crop
ThIS led to a deSIre for greater control over theIr crop for both econOffilC and natIOnal
reasons These reasons mcluded a need to gam a greater share of the value added and to
create employment

In the 1960's to early 1970's the Oltremare (ItalIan) and Sturtevant (UK)
processmg systems were developed to meet this need for processmg to be undertaken by
the Afncan producmg countnes

14
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1 Low capItal cost of factory

.-

" "

200%

=38%

= 8 7 % hIgher revenue
=75% ""

- say 22 0 % more whole grades
- say 1 5 % illgher shellmg %
- hIgher % willte kernel and

reputatIOn ofprocessor

In the past few years a couple of other manufacturers (NRl and MDR) have also
made new systems avaIlable for the market

These new mecharucal systems essentIally Involved the mechamsatIOn of the
roastmg and shelImg process (these were dIfficult and dIrty tasks), willIe mamly hand
labour was used where It could be most effectIve 1 e peelIng and gradmg Later the
manufacturers Introduced machmes for other processmg functIOns such as peelmg and
gradIng but these were not necessanly more cost effiCIent than the alternatIve hand
methods

Later on, The Cashew Company of Japan and Buhler MIag (SWitzerland) also
deSIgned SImIlar processmg systems (These comparues were not particularly successful
- Buhler IS now no longer In busmess and the Japanese also appear to be
'non-operatIOnal')

These new factones gave opportumties for AfrIcan countnes to process theIr own
crop, nevertheless the IndIan Industry has mamtamed Its cost advantages over the
tradItIOnal Oltremare/Sturtevant mecharucal systems ThIs advantage has been estImated
by some sources as bemg eqUIvalent to about US$ 150 to US$ 200 per mt ofraw nuts and
thIS IS obtamed by a combmatIOn of the followmg factors

There have been probably about 50 mecharucal processmg factones mstalled
mamly m AfrIca, but some also m ASia The maJonty of these plants were bUIlt dunng
the 1970's and some are no longer operatIO~ to day for a vanety ofreasons

2 HIgher revenue (perhaps 20 %) because ofhIgher qualIty final product (processmg
effiCIency) as follows

IndIan labour use IS at a hIgher rate per mt processed but this IS not a sigruficant
factor due to low cost of labour m that country

The cost/efficIency of the IndIans was preVIOusly demonstrated m Tanzarua where
the local processIng Industry has been competmg for the local crop With IndIan purchasers
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m a free market In the late 1980's VarIOUS World Bank reports concluded that m many
cases the returns to local processmg were negatIve compared to the export of raw nuts
The TanzanIa factones were not helped by the fact that some of them were not able to be
mamtamed m good condItIOn and thIS affected the qualIty of theIr final product

PrevIOUS efforts m AfrIcan countnes to emulate IndIan processmg methods have
not been partIcularly successful because AfrIcan workers have not been able to match the
IndIan standards of work

The competItIOn from the IndIan processors to purchase crop m Afnca IS
expressed m what they are wIllmg to pay for the crop These pnces reflect theIr
cost/effiCIencIes (as mdicated above), as well as the followmg

• As the Indian factones have tradItIOnally been workmg well below capacIty the
processmg of AfrIcan raw nuts could be treated as a 'margInal cost'

• Exchange control conceSSIOns - Importers of mputs to processmg have got
conceSSIOns m relatIOn to amount of rupees exchanged for dollars as compared to
the offiCIal rates _ ::

The currency factor IS less Important now WIth the recent hberalIsatIOn of the
exchange controls In addItIOn, m the future the IndIan domestIc productIOn IS expected to
keep mcreasIng - some sources beheve It could be close to meetIng the demands of theIr
processIng mdustry perhaps In ten years or so It IS therefore reasonable to conclude that
at some pomt m the future the IndIan mdustry may have less InCentIves to mamtam therr
current purchase habIts

C4 Supply of Kernel

IndIa has been the domInant supplIer of kernel, but BrazIl IS also Important
espeCIally to the US market Tanzama and MozambIque were prevIously Important
supplIers but are now relatIvely small VIetnam and to some extent IndonesIa are small
but grOWIng sources of kernel

Exports of Kernel (mt)

1991 1992 1993 1994 1995
India 47686 52109 62817 78266 68058
Brazil 23434 37142 29914 22709 36297
MozambIque 3334 4015 2654 892 453
Tanzama 1088 1043 45 ml 113
Others 4627 3334 2858 4996 2336

Total exports 80127 98185 97890 106873 107259
Source Mann Production Rotterdam
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Note Total kernel exports In other categones are probably underestImated by 2 000 to 3000 mt as
some minor exporters may be missed

cs Kernel ConsumptIOn

The total annual world trade In kernels IS now above 100,000 mt The USA IS the
dommant market and takes about 50% of world trade The other Important markets are
UK, Netherlands, Canada, Japan and AustralIa

Kernel Imports (MT)

1990 1991 1992 1993 1994

USA 54469 49464 61 087 59954 61 632
Netherlands 3870 4102 5721 8593 13354
Germany 3732 4011 5,519 6,892 8412
Canada 4472 4,749 4,952 5,537 4781
UK 5107 4857 5758 6510 6019
Japan 4299 5531 4893 5622 6193
Australia 2,807 3300 2949 3771 4488
Others 14568 7,681 8355 10,606 12477

Total 93324 83695 99234 107485 117356
Re-exports 3501 3,239 3047 6265 10154

Net Imports 89,823 80456 96,187 101 220 107202

Source Mann Production Rotterdam

Note re-exports occur mainly from Rotterdam (Netherlands) and also from Hamburg (Germany)
and London (UK)

In additlOn to the major traded markets (above) there IS also a very large
consumptlOn of cashew at the retaIl level m IndIa supplIed from domestIC productlOn
There IS no accurate data on thIS market, but It IS estImated by trade sources to be about
25,000 mt kernel and grOWIng strongly There IS also SIgnIficant consumptlOn ofcashew
from domestIC productlOn In ThaIland, IndoneSia, and an emergmg market In Chma

C6 Kernel Prices

As the US IS the world's largest Importer, It IS the New York market that
effectIvely sets the world pnces m US dollars per lb The W320 grade (300 to 320 whole
whIte kernel per lb) IS used as the benchmark for all pnce quotes - larger whIte whole
grades are sold at a premIum whl1e scorched, dessert, smaller wholes and broken grades
are sold at a dISCOunt

17
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Current (January 1997) cashew pnces for W 320 grade are as follows

The followmg table ofa recent quote from a major trader demonstrates the
relatIve pnces for some of the most frequently traded grades as follows

The benchmark pnce usually reflects IndIan prodUCt - kernel from other sources
may be dIscounted dependmg on prevIous qUalIty and reputatIOn

ex VIetnam US$ 2 42 fob

18

US$ 2 40 fob

Kernel Prices (US$ per Ib W320 Grade)

1985 240
1986 317
1987 318
1988 298
1989 246
1990 239
1991 275
1992 247
1993 238
1994 240
1995 256
1996 2 73 (January to June only)

Grade Description Price (US$/Ib)

210 white whole 290
240 whIte whole 260
320 white whole 235
450 white whole 214
SW scorched whole 212
FB fancy buts 1 80
FS fancy splits 1 75

LWP large white pieces 160
OW dessert wholes 160

SWP small white pieces 070

Pnces are mamly set by supply and demand factors However, future crop
expectatIOns can cause pnce fluctuatIOns espeCIally as there IS frequently a backgrouiid of
lImIted accurate data

In the penod 1975 to 1980 kernel pnces more than doubled reflectmg the shortage
ofcrop brought about by the fall In productIon m MozambIque and Tanzarua, apart from
a few temporary reversals pnces remained at higher levels untIl early 1989 In the past 6
to 7 years pnces have remaIned at more moderate levels and this has encouraged a very
SIgnIficant expanSIOn m consumption

ex IndIa
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C7 Outlook for World Market

WorId productIOn has expanded very sIgmficantly In the past 10 - 15 years
encouraged by the penod ofhIgh pnces dunng the early to mId 1980's However, In the
past few years affordable kernel pnces have lead to a large expanSIOn In the market (The
trade conSIders wholesale pnces of W320 grade above US$ 3 OO/lb as beIng regressIve on
retaIl demand)

It IS expected that m the ImmedIate future world productIOn wIll contmue to
Increase at perhaps 5% to 10% P a ThIS IS because IndIa IS contInUIng to expand to try
and meet ItS domestIc processmg reqUIrements wlule producers In other countnes (BrazIl,
VIetnam, etc) have land aVaIlable and find It profitable In Tafizarua and MozambIque
the mdustry IS now recovenng

On the demand SIde apart from further growth In the mature markets (USA
Europe), etc, there IS sIgmficant potentIal for market growth In IndIa, S E ASIa and
ChIna

The estImate IS that apart from occ~IOnal temporary reversals due to clImatIC'
factors - demand and supply factors should remam approxImately In the current balance,
and current pnces should be maIntaIned for the unmedlate future

C8 The Market for Orgamc Cashew Kernels

The marketIng of orgaruc cashews IS a very recent phenomena and there IS lIttle
accurate data avaIlable on the parameters oftlus market The total world market currently
IS very small - probably no more than 500 MT P a (200 MT Europe, 200 MT N Amenca
and 50 MT elsewhere) ThIs IS about 0 3 % of total world consumptIOn However,
accordIng to one European Importer the market IS grOWIng at 10 % to 15 % p a The
market appears very much concentrated In western countnes and the current demand IS
maInly from partIcular health conscIOUS customers There IS lIttle InformatIOn on the
market pOSItIOn m Japan - whIch IS the largest ASIan Importer of cashew

There appear to be three Issues that are relevant to conSIder

• What IS the mherent demand for the orgaruc product?

• What premIUm above regular market pnces WIll clIents pay for orgaruc product?
WIll OCIA approved product command a hIgher pnce premIUm above other
orgaruc product?
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• What IS the dIfference In relatIve market posItIOn oforgaruc product that IS
approved by OCJA or other regulatIng body or organIc product that IS not carryIng
such approvals?

Currently there appear to be only a few producers who are grOWIng orgaruc
cashew Apart from CORALAMA the known orgaruc projects Include two growers In
Sn Lanka, one In IndIa and one In Brazil The certIficatIon status of these other prOjects
IS not known

Demand To date Ports West InternatIOnal of VICtona Canada (NIck Orton,
General Manager) has been the pIOneer In developmg the orgamc cashew market for
CORALAMA m North Amenca HIS total purchases to date are 16MT, but he has
expressed an ImmedIate need for 35 MT p a and mcreasmg In the future The NatIOnal
CooperatIve Busmess ASSOCIatIOn (NCBA) has IndIcated a potentIal buyer In the USA
(once agaIn Nut Butter Nunda) who have expressed a reqUIrement of45 MT p a The
consultant has also IdentIfied potentIal clIents m AustralIa and Europe who have a
reqUIrement of about 10 MT each

The Import of orgaruc cashew mto ~urope appears to be domInated by three •
organIsatIOns (Hor020n Natuurvoedmg Holland, Rapunzel, and Care m Germany) who
apparently Import 75 % of the European consumptIOn (200 MT)

Demand for organIc product IS estImated to mcrease SIgnIficantly m the next few
years but thIS WIll be Influenced by pnce

A summary of the current and future markets IS presented as follows

Current market (MT) Market In 3 years (MT)

North America ., 250 1,000

Europe ** 200 300

Australia/New Zealand *** 10 50

Japan unknown unknown
460 1,350

EstImates by Ports West Int for North America * HOrizon Natuurvoedmg Europe ** and
Jorgenson Waring Australia ***

The pnces currently offered for orgamc cashew approved by OCTA appear to be
about 50% to 100% above levels of the conventIOnal trade These pnces are sustaIned
because world supplIes are stIlI very small - It IS lIkely m the longer term that pnces could
fall to a much smaller premIum once supplIes buIld up
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lookmg at 10% to 20% above world pnces In AustralIa the premIum offered would be
about 50% as the market there IS stIll very new It can be expected that pnce prenuums
wIll probably settle no more than 20% above conventIOnal world pnces once some
stabIlIty In demand and supply IS establIshed

The Issue of the OrganIC Approval Process IS also very relevant OCIA IS
consIdered by many to be the most respected organIsatIOn world WIde and ItS stamp of
approval gIves a major marketmg edge In Europe, the market appears to accept approval
on organIC authentICIty by any organIsatIOn that IS acceptable to the European Druon - and
there are about ten organIsatIons In thIS category There IS no mfonnatIOn avaIlable as to
whether the OCIA certIficatIon gIves the potentIal to charge htgher pnces to product
approved by another recogmsed body

The Importmg and dIstnbutIOn of orgaruc cashews appears to be m the hands of
medIUm to smaller traders who are supplymg large orgaruc: grocery stores m the USA
whIle m Europe the retaIl sales are made smaller natural food shops

Future prospects for EI Salvador orgaruc cashews - the forecast by an expenenced
trader (NIck Orton of Ports West InternatIOF!al) IS that there IS a WIndow ofopportum'ty
for EI Salvador product to capture a good share of the emergmg market espeCIally m
North Amenca

ThIs opporturuty may be two years at most as the potentIal eXIsts for BrazIlIan
producers to mcrease therr supply of orgaruc cashews very rapIdly Attracted by good
pnce prenuums over the conventIOnal market, large BrazIlIan plantatIOns are m a pOSItIon
to become certIfied m one year If they use some (other than OCIA) approved agenCIes In
the opiruon of the Ports West InternatIOnal, If the CORALAMA processmg factory falls
to process ItS total productIOn WIthtn two years, It may lose ItS market to the competItIOn

C9 Market for CNSL

CNSL IS a natural phenol (90% anacardlc aCld) contamed WIthtn the shell and IS
a by-product assocIated WIth processmg The volume of CNSL contamed m the shell
may vary, but m practIce some 8% to 10% can be recovered dependmg on raw nut qualIty
and processmg method

90% of the CNSL collected IS processed mto resms for use as fillers m auto brake
hrungs and clutch facmgs Other mmor uses mclude manne pamts and varrush There
are competItor products to CNSL In the auto mdustry, some ofwhtch - the synthetIC
phenols out perfonn CNSL However, the manufacturers prefer to use CNSL as long as
the pnce IS competItIve
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CIO Market for Cashew Apple Products

- The Cashew (Indian Journal)
- The World Cashew Economy (Nonlsma)
- Secretana de Estado do CaJu Mozambique

CNSL Exports and Prices

Brazil US$/mt India US$/mt Mozambique
(mt) (mt) (mt)

1988 - - 2,591 560 593
1989 20504 295 2,559 518 538
1990 26304 299 4,422 411 408
1991 17045 292 4990 330 923
1992 na 3757 344 437
1993 na 3868 275 77
1994 na 4245 215 72
1995 na na na 306

Sources

The major markets for CNSL are USA, UK, Japan and South Korea The major
supphers are as follows

Total world supply of CNSL IS estunated at about 45,000 mt BrazIl IS the major
suppher where CNSL IS automatIcally extracted m therr mechanIcal factones where the
hot od bath roastmg method IS used almost umversally

In IndIa only a small fractIOn ofthe potentIal CNSL IS collected ThIs IS because
the tradItIOnal processmg methods (drum roastIng) burn off the CNSL, and because the
steam cookmg method IS m many cases replacmg hot 011 bath systems In steam cookIng
factones, CNSL IS not automatIcally extracted, as occurs m the hot od bath lfthe pnce
of CNSL nses sufficIently, the operators of steam factones have the optIOn to acquue
eqUIpment (expellers, etc) whIch would allow them to recover the CNSL from the
expended shells

The capacIty of the IndIan factones to mcrease CNSL productIOn would act as a
self regulatmg brake on future sigruficant pnce nses

The productIon ofcashew apples IS 5 to 10 tImes the volume of the nuts produced,
however, III most producmg countnes httle economIC use IS made of the apple The most
hkely outcome IS the consumptIOn of the apple as fresh frUIt Only m IndIa and BrazIl IS
any slgruficant commercIal use made of the apple and even here only a small fractIOn of
the potentIal crop IS utIhsed

The cashew apple IS a htghly penshable frUIt whIch IS about 85% mOIsture The
apple IS of value also because It IS hIgher m vltamm C and B than most other fruIts
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The Central Food TechnologIcal Research InstItute m IndIa has IdentIfied the
potentIal products that can be made from cashew apples as follows

In tnals undertaken In IndIa 17 dIfferent vanetIeS WIth dIfferent apple types were
analysed and the folloWIng results were achIeved

Physlo - Chemical PropertIes of Cashew Apples of Some Promlsmg Clones, D
K Sena and others
PhySICO - ChemIcal PropertIes of Cashew Apples of Different Cultlvars J S
Hallad and others

In IndIa and BrazIL SIgnIficant commercIal use has been made of the cashew apple

.-
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I Cashew apple JUIce, sweetened, spIced or carbonated
2 Cashew apple JUIce blends (1 e WIth pmeapple)
3 CordIal
4 Concentrate
5 Cashew apple syrup
6 WIne
7 VInegar
8 Cashew candy
9 CashewJam and mIxed Jams
10 Cashew chutney
11 Cashew pIckles
12 Cashew whIsky

Vltamm Contents per 100 g

Cashew Pmeapple Orange Lime Grapefruit

vitamin C 186 - 249 80 49 45 40
(mg)

nbofiavin 100 - 124 20 30 trace 20
(ug)

Source

Apple JUice pH of JUice Total sugars Vltamm C
weight recovery (0/0) (mg/100g)

(g) (%)

maximum 873 743 48 151 3143
- :

minimum 11 7 642 - 39 66 na
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EI Salvador CRECER Project

In BrazIl the folloWIng cashew apple products have been IdentIfied In the lIterature

1 Cashew apple JUIce WIth pulp In suspensIOn
2 Clear cashew JUIce
3 Cashew nectar
4 Cashew apple In syrup
5 Cashew apple plum
6 Cashew apple Jelly
7 Cashew apple flour
8 Cashew apple hqueur/brandy/cognac

In BrazIl the Industry IS domInated by the larger plantatIon comparues that have
cashew apple processIng faCIlItIes WIthIn theu normal nut processIng operatIOns These
producers manufacture JUIces (the most common product) whIch are marketed on the
domestIc market at the retaIl level In competitIOn With other JUIces There IS no
InformatIOn on the volummes ofcashew apple product produced - the estImate IS that
perhaps 30,000 MT of]UIce IS consumed In BrazIl

In IndIa, the proceSSIng of the apple1s much more a smaller cottage Industry WIth
a few exceptIons In Goa, the state government operates a factory that produces Fenru - a
local whIsky whIch sold Widely In IndIa

All cashew apple products are sold on domestIC markets - there IS no record ofany
exports ofproduct

A major problem With the commerCIal use of the apple IS that It IS a hIghly
penshable product and It requues VIrtual daIly harvestIng, and In the absence of
refrIgeratIOn, It also reqUIres unmedlate use for processIng Research In BrazIl (Soares
1975) showed that If cashew apples are kept at between 0 and 1 degrees C at 85% to 90%
humIdIty, and subsequently subjected to three washIngs In chlonnated water In
concentratIons of 100,20, 2 ppm, then the product Will keep satisfactonly for three weeks

Other research In IndIa concentrated on the non - refrIgerated methods of
extendIng cashew apple storage hfe ThIs tnal (ExtensIon of Storage LIfe of Cashew
Apple by N Chattopadhyay) used dIfferent chemIcal and other treatments to test the
retardatIOn In the rate of decay The best results were obtaIned when the apples were
dIpped In solutIOns ofpotasslUm metablsulphzte 1 0%, Sodlum benzoate 1 0%, and Cztnc
aCld 0 1% WIth thIs applIcatIOn there was 75% decay after four days and 100% after SIX
days

A further problem With the commerCIal use of the apple IS astrIngent and aCIdIc
propertIes whIch are contamed In the apples Vanous methods have been used to remove
these properties, and three whIch have been found to be satIsfactory are as follows
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ReView Cashew Production CORALAMA

I Steammg of apples five mmutes under steam pressure of 5 pSI and subsequent
washmg m cold water

2 Cookmg apples for five mmutes m solutIOn of2 % common salt

3 AddztIOn of requIred quantItIes of gelatm solutIOn to the expressed JUIce Tnals
With thIS method showed that the tanmns that caused the problems were reduced
from 0 32% to 0 03% (Pectm can also be used m place of gelatm)

The most cornmon form of product espeCIally m BrazIl IS cashew apple JUIce ­
espeCIally the clear JUIce The standard processmg flow chart for thzs product would be as
follows

DaIly harvestmg of crop - separatIon of nut and apple

weIghIng
washIng
pulpmg

~

JUIce extnrctIon
sIevmg

pre-heatIng to deactIvate enzymes
dIs-aeratIon

homogemsation

concentratIon pasteunsatIon
coolmg packIng
freezmg coolmg
storage -18 degrees C storage - ambIent temperature

Concentratedfrozen JUIce PasteurzsedJUIce

In the above process, If refrIgerated faCIlItIes for raw product are not aVailable,
daily processmg of the apple IS carned out

D ReVIew of PlantatIon OperatIons - SCPM
(Socledad Cooperatlva Productos de Marafion)

Dl Background

CORALAMA IS located at Tierra Blanca, some 40 km south east of San MIguel
The other five cooperatIves are located WithIn 30 km of CORALAMA The cooperatIve
has 107 members and a total populatIon of about 560 It owns some 1,673 hectares of
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--

Note the 800 hectares at CORALAMA refers to the managed area only ApproXimately 300
hectares of cashew IS no longer managed and IS now conSidered natural forest

- 534 hectares hIlly land SoIl type estImated as 70% clay, 10% sandy,
10% mIxed

26

maInly flat/seIIl1 flat land HeaVIer SOlI type than flat/semI
flat land at CORALAMA

hIlly land WIth vanable slopes HeaVIer SOlI type than
CORALAMA WIth numerous rocks

shght slope SoIl types SImIlar to CORALAMA

SanRamon

ChIlanguera

MaqUlgua

Cooperative Total land Cashew land Other BUSiness
(hectares) (hectares)

CORALAMA 1673 800 maize-, beans

San Ramon 3,057 231 Sisal

Chllanguera 3720 167 SIsal

Maqurgua 946 60 -
EI Plantar 1 391 40 Sisal

Gualuca 596 33 -
-

- 268 hectares flat/seIIl1 flat land SoIl type generally classed as Latozol
Pardo RalZo It IS estImated as 20% sandy, 40% clay and
40% mIxed pH of the SOlI ranges from 4 4 to 5 6 (5 0 av)

land Cashew occupIes 50% of the total land, the balance IS used as follows 32% natural
forest, 12% cultIvatIOn ofmarze and beans, and the remamder for lIVIng areas and for
InstallatIOns

Wlule the other cooperatIves have a much smaller Involvement In cashew, they
also operate sigruficant areas of land and are In other agranan purSUitS The table below
IndIcates the follOWIng

Topography and SoIl type The land at CORALAMA occupIed by cashew
COnsIStS of the follOWIng types

The topographY/SOlI type of land at the other cooperatIves IS broadly estImated by
the consultant as follows

I
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Comment the sod types appear to have too lugh a clay content to be consIdered
very smtable for cashew ObservatIOn of tree growth at CORALAMA would confIrm tlus
estImatIOn
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ReView Cashew ProductIon CORALAMA

EI Platanar

Gaulaca

altztude

temperature

ramfall

lully land WIth vanable slopes HeavIer solI type than
CORALAMA

hIll top WIth vanable slopes HeavIer sod types than
CORALAMA

vanable CORALAMA ranges from 200 meters at the
processmg factory to 400 meters on lugher slopes Some
cashew IS planted at altItudes of400 - 600 meters, but these
areas are no longer managed Some other cooperatIves are
at lower altItude - San Ramon. and Maqmgua are at about
50 to 100 meters

no mformatIOn on absolute maxImums and millimUffiS was
avaIlable Th~ average temperatures at CORALAMA :
ranged from max 34 4 C to mm 23 1 C The temperature
regIme could be consIdered Ideal for cashew

the estImated annual average ramfall at CORALAMA IS

800 mm per annum Only estImates are aVaIlable as
CORALAMA does not morntor weather data The only
data aVaIlable to the consultant was from Clulanguera for
1995 and 1996, wluch apparently were exceptIonal years
for heavy raIn

27
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The lack of any relIable data IS an Impedunent to the analysIs ofproductIOn
Improvement

Slgmficant raIn durmg the flowenng penod can Impede flowenng, whIle heavy
raIn before the harvest IS completed can make proper post harvest treatment (clearung
drYIng storage) more dIfficult

March - May

February - June

No sIgmficant crop yet

as the tree stock IS seedlmg trees, there IS qUIte a WIde vanatIOn m
phenology and It vanes slIghtly between the cooperatIves The
flowenng penod IS generally November to March The harvest
penod IS as follows

CORALAMA/San Ramon

ChIlangueralMaIqUIgua

EI Platanar/Gauluca

% of annual total
Month 1995 1996 (av of two years)

- January 125 na na
- February 500 na na
- March na na na
-Apnl 1550 31 ° 2 15
-May 11522 113 ° 1466
-June 5150 3750 1031
- July 9750 273 ° 1446
- August 5877 1030 ° 1874
- September 7175 11790 21 98
- October 5830 642 ° 142O
- November 1950 42 ° 274
- December rul ml rul

4,941 3,685

The consultant IS hIghly dubIous the above statIStICS are accurate - based on ~

adVIce from relIable sources It IS estImated iliat the ramfall at ChIlanguera IS about 1:500 ­
2,000 rom pa EI Platanar IS estImated at up to 2,400 rom p a, whIle San Ramon IS
SImIlar to CORALAMA

crop phenology -

I
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Review Cashew Production CORALAMA

The Issue IS what proDortlon ofthe erGD IS a{fected by the start (([the rams'?

The lack of relIable data makes the task dIfficult to access Based on advIce to the
consultant the best estImate IS that 20% of the CORALAMA and San Ramon crop IS
affected by ram MaqUlgua wIll probably be the same but Chilanguera and EI Platanar
could be more based on the very lImIted data aVaIlable

There IS a need for a proper weather momtonng especIally raInfall at the major
cashew SItes

D2 ProductIOn

All cooperatIve plantatIOns are of seedlmg trees based on seed apparently
Imported from MartImque, Tnmdad and JamaIca dunng the 1960s The ongmal seed
was planted at CORALAMA and subsequent seed from CORALAMA was used for the
plantmgs at the other cooperatIves

All the plantmgs at the cooperatIves were at sInular hIgh densIty spacmgs, but m
the past some thInnIng has been undertaken-.as follows ~

Cooperative Spacing Thinning done Current Spacing
Trees/hectareas

CORALAMA -6m by6m 275 almost 100 % of area but 12m by 12m (335 ha)
** -7m by 7m 200 some 20 % of cut trees 14m by 7m (200 ha)

- 8m by 8m 156 show re-growth 18m by 18m (265ha)

San Ram6n -6m by6m 40 hectares heavy
prunIng conSIdered
inappropriate and now
termInated

Ch,'anguera - 6m by6m nil same
- 8m by 8m

MaqUigua -6m by 6m nil same

EI Plantar - 6m by6m nil same

Gauluca - 6m by6m nil same

** Note In addition there are some 100 grafted trees of two varieties (origin JamaIca and Martinique)
planted In 1981 These two varretles were selected on baSIS of resIstance to anthracnose (red apples
trees apparently more resIstant) There IS no yIeld data from these trees Only informatIon IS on nut size
(116/kg) or 8 6gm nuts - compared to average of plantation of (143/kg) or 6 99gm

The heavy prunmg at San Ramon mvolved the removal of the lower branches to
allow sunlIght penetratIOn Heavy prunIng ofsemI mature trees IS not appropnate and
does not gIve a permanent solutIon to overcrowdmg Tlus practIce has been termmated
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** Note Because of labour shortage only 157 hectares were harvested In 1996
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and wIll be replaced by conventIOnal thmmng to 12m by 12 m WIth the alternatIve tree
from the mId row bemg left (90 trees/hectare approx)

flUtil fthh

At CORALAMA thmmng to the dIfferent spacmgs was undertaken m 1993
However, there IS now SIgn of re-growth from some 20 % of trees that were cut down In
some places thIS re-growth IS begmnmg to cause overcrowdmg that WIll reqUIre further
attentIOn

Further In ormatIOn on t e pro 1 e 0 e p. antmgs IS as 0 ows

Cooperative Area planted Age of SUitability Production
(hectares) trees sOll/terram m 1996 (metric

(years) - tons raw nuts)

CORALAMA 800 25 - 32 40 % flat / semi 541
60 % hilly

San Ramon 231 5-8 100 % flat I semi 38 **

Chllanguera 167 4-6 100 % hilly 5

EI Plantar 40 6 100 % hilly nil

MaqUigua 60 4 90 % flat nrl
10 % slight slope

Gualuca 33 12 100 % hilly nil
--
584

Because of the age of the trees only CORALAMA has been producmg
commercIal quantIty ofcrop for a number ofyears The aVaIlable data on productIOn IS

b 1

Source 1989 to 1993 data from Techno Serve report August 1993 Data 1994 to 1996 from
Crecer It IS IndIcated In the report that the smaller area was harvested In 1993 because of a lack
of funds to manage the whole plantation

gIven e OW

CORALAMA Production - Period 1989 to 1996

Year Area harvested Total harvest Average Yield % of crop
(hectares) (MT raw nuts) (Kg/hectares) undamaged

1989 800 545 681 54%
1990 800 681 852 53%
1991 800 590 738 65%
1992 800 500 625 73%
1993 400 363 909 87%

1994 800 400 501
1995 800 438 548
1996 800 542 677
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D3 ProductIOn Methods
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The volume of crop damaged In the penod 1989 to 1993 appears to be very mgh
The Techno Serve report IndIcates that tms damage was caused by anthracnose

1998
1999

2 Ibs / tree sulphate ofammoma
2 lbs / tree 16 20 0

29 02 / tree sulphate ofammoma
10 02/16 20 0 .,.

malathIOn, manzate, dlthane,
bavIstlvl

--
- young trees

- mature trees

- chemIcals used
Included

MaqUlgua / El Platanar / Gauluca
San Ramon / Chilanguera

applIcatIOn of fertIlIser

Pnor to 1993, CORALAMA was USIng conventIOnal pIoductIOn techniques
AvaIlable mformation from CRECER mdicates that the follOWIng chemIcals were used m
the penod up to 1993 for the three mam management actIvItIes

Note The CRECER's agncultural advIsor to the project advIsed me that the total
yIeld data for the penod 1989 to 1993 could be maccurate He could only be confident of
data for 1994 to 1996 - the tIme dunng whIch he was dIrectly mvolved With the project

pest control

In 1993 a deCISIOn was made to change to organIC productIOn methods as
approved by DClA The OCIA system Involves the adherence to approved practIses for a
mInlTIlUm of three years before certIficatIon IS approved Approved practIces prombit the
use ofartIfiCIal fertIlIsers and chemIcal msecticides CORALAMA achIeved ItS OCIA
status In 1996 for the entIre plantatIOn (265 hectares was conSIdered organIc In 1994
because It had not preVIOusly been managed) The other five cooperatIves are m the
tranSItIon stage to OClA and Will acmeve thIs status as follows

The follOWIng table IndIcates some ofthe major approved and prohIbIted
substances by OCIA for each hortIcultural practIce
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The current practIce at CORALAMA IS to use the followmg

--

NutrztIOn

OCIA Approved PractIces

Approved ProhIbited

Fertilisers composted manure artificial fertilisers
uncomposted If turned green manure crop residue
for 6 months waste residue

natural limestone and highly soluble mtrate and
phosphate phosphates ammoma and urea

some minerals (borax, sodIUm
molybate potassIUm sulfate)

Pest and weed bacIllus thunngenses organic all synthetic p-estlcldes
control insecticides (neem natural

pyrethrums)

other growth regulators

A lIst of mgredients used IS gIven below In addItIOn, an analySIS of the compost
by Laboratono de Suelos y Plantas on 1 August 1995 IS also gIven

At CORALAMA nutrItIOn IS apphed m the form ofcomposted manure· 25 lbs
per tree IS applIed m May, June (after harvest) The formula for the compost IS apparently
from MeXICO where It was used for productIOn of orgamc coffee The compost has not
prevIously been exammed as SUItable for cashew

1

Compost Contents Compost AnalySIS

green matenal 17 % pH 80 %
cattle manure 24% organIc matter 262 %
fibre (Sisal) 24% nItrogen 08 %
coffee skin pulp 17% phosphorus 07 %
burnt nce hulls 9% potash 07 %
5011 9% calCium 30 %
calcium trace magnesium 07 %

boron 982 ppm
copper 203 ppm
Iron 34375 ppm
manganese 4070 ppm

The consultant understands that there IS reasonable scope of changmg the
mgredients of the compost m response to the reqUIrements of cashew
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Review Cashew Production CORALAMA

The other cooperatIves are m the transItIOn stage and WIll start usmg the sImIlar
compost thIS year

2 Pest Control

At CORALAMA and at most of the other SItes the major pest speCIes are Insects
that are not pOSItIvely IdentIfied but assumed to be Leptoglossus sp (Coreldae) Dus IS a
large Insect m the adult fonn that IS not a recorded pest of cashew mother producmg
countrIes Prehmmary eVIdence suggests that m £1 Salvador thIs msect has made an
OPPOrtunIstIC cross to cashew from another crop - pOSSIbly from maIze and/or sorghum
ThIS Insect appears to have a preference to attack the developmg nut and It causes damage
when It Injects toxms mto the nut when feedmg ThIS damage is eVIdent eIther by the
destructIOn of the nut developmg on the tree or especIally later m the processmg factory

The estImate IS that perhaps 10% of the crop IS bemg destroyed on the tree, but a
sigruficantly greater level of damage IS bemg mcurred m the factory Data from the
factory IndIcated that 35% ofprocessed kernels was bemg dIscarded because ofdamage ­
the vast maJonty of whIch was caused by leptoglossus type msect attack The total
combmed loss from thIs source can only be descnbed as a dIsaster

The control method used IS the applIcatIOn ofneem 011 (NIm CE 80) processed m
NIcaragua by CooperatIva de ProduccIOn de InsectIcIdas VIa aenal applIcatIOn At
CORALAMA the applIcatIOn IS made VIa aenal applIcatIOn three tImes per year,
December, January and February At San Ramon there are two sprays p a, once p a. at
ChIlanguera whIle El Platanar and Gualuca do not spray at all

The neem (concentrate) IS applIed at the rate of 1 5 kg per hectare and may be
applIed at the same tIme as the copper hydroxzde whIch IS used for anthracnose control

At the tIme of the consultants mspectIonLeptoglossus type msects appeared to be
m eVIdence m sIgruficant numbers at CORALAMA especIally - hIs comparuons had no
trouble catchIng them by hand whIle the msects were feedmg on the early crop that was
developmg ThIs was 15 days after an aenal applIcatIOn of neem had been made WInle
neem generally has a slower kIll rate than chemIcal msecticides - 15 days should be
suffiCIent tIme to expect the maxImum kIll rate

Thnps (not IdentIfied but presumed to be Selenothnps rubrocznctus) was found m
plague proportIOns In ChIlanguera The potentIal loss of crop could he to be conSIderable
(30 % or 40%) Thnps IS apparently present at all SItes but ChIlanguera IS partIcularly
bad ChIlanguera are currently not nonnally conductmg any measures m pest control ­
however, an aenal applIcatIon of neem was used dunng the consultants VISIt
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It would appear that there are a number of Issues that need resolutIOn m order to
adopt effectIve pest management These are as follows

1 Overall effecTIveness ofNeem agamst major msect pests (leptoglossus,
Selenothnps Sp) Optimum concentratIOns to be used

2 EffectIveness of applIcatIOn method (effectIve penetratIon of canopy)

3 Role of alternatIve host plants

4 EffectIveness of alternatIve organIc compounds agamst major pests (pyrethrum,
etc)

The consultant has no mformatIOn on the effectIveness ofNeem on Leptoglossus
type msects There IS hterature eVIdence to suggest that neem has been used With effect
m other crops (tea, vegetables) agamst other speCIes of thTlps (Thnps tabacI, Scznothnps
dorsalzs) One can presume that It should be effectIve agamst SlenothTlps rubrocznctus

The 'quahty' of neem does depend OE. the method ofprocessmg the neem seed to
achieve the oIl It IS apparently qUIte dIfficult to produce the actIve mgredient ofneem
(azadzrachtzn - A) m crystallme form The consultant has no techrucal mformatIOn about
the Neem bemg used by CORALAMA

The method of apphcation has a major role m determ1010g effectIveness It has
been prevIously estabhshed that aenal apphcatIOn can gIve poor penetratIOn 10 sItuatIOns
where there are thIck tree canopIes and especIally where plant10g has been carned out on
dense spacmg With madequate subsequent tree thmmng ThIs can occur because aenal
apphcatIOns use very fme droplets ofspray

In addItIOn, the SIze and positIOrung of the msects on the tree also playa role - In
this case the Leptoglossus types as a very large Insect (apparently) feedIng (m a more
exposed pOSItIOn) on matunng nuts while thnps are extremely smaIl and are located 10
more protected pOSItIons on the undersIde of the leaf

GIven the extent of the area and hIIly topography, aenal applIcatIOn would appear
to be the only practIcal method of apphcatIOn The only other method would be to
undertake Insect momtonng and to undertake hand sprayIng of the hot spots when msect
numbers reach threshold levels ThIs system works well when the avaIlable sIalls are
avaIlable and when the 10sect problem IS reasonably under control

It IS apparent that the Leptoglossus types are normally present 10 alternatIve host
crops (especraIIy maIze, sorghum and nce) then the move to cashew IS qUIte easy when
these crops are grown 10 the vICIruty It IS clear appears that at CORALAMA and other
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Review Cashew Production CORALAMA

sItes these alternatIve host crops are grown m close proxImIty to the cashew The Issue of
whether the control program could be extended to cover these alternatIve host crops
wlthm a proscnbed area could be one possIble solutIOn

Apart from Neem there are other orgaruc compounds that could be alternatIve
control measures agamst leptoglossus and thrzps and are acceptable to mamtam OCIA
status The alternatIves mclude pyrethrum and other compounds

Termztes (type not IdentIfied) are m eVIdence at CORALAMA and other
cooperatIves These termztes lIve III nests m the tree and they buIld gallenes on the tree
trunk to move between the nest and the ground The damage caused by these terrnztes
appears to consIst the sap they suck from the tree bark Control IS achIeved manually by
phySIcally removmg the nests from the trees Tlus IS not classIfied as a sIgmficant pest

No other pest problems were mdlcated to the consultant dunng lus VISIt ThIs
does not mean that they do not eXIst as no detaIled BIO-Ecology Study has been
undertaken of the msect populatIOn It IS pOSSIble that the severe extent of the
Leptoglossus could be maskmg other potentIal pests whIch could £lounsh m the absence
of Leptoglossus In addItIon, there IS no mff)nnatIOn on potentIal beneficIal specIes·
WIthout the mfonnatIOn aVaIlable from a BIO- Ecology Study

3 DIsease Control

Control of anthracnose IS aclueved by aenal spray ofKocIde 100 (copper
hydroxzde 77%) at the rate of 1 5 kg per hectare The copper IS usually sprayed at the
same tIme as the neem

The consultant was mfonned by Sefior Leopoldo Serrano (Department of Plant
ProtectIOn NatIOnal UmversIty) that the Leptoglossus type msects could also be
responsIble for the dIstnbutIOn of the anthracnose spores - thus becommg a contnbutmg
factor to anthracnose control

D4 Future YIeld EstImates

MT of Raw Nuts Organic Crop

1997 1998 1999 2000 2001

CORALAMA 589 635 645 680 680

San Ramon 59 81 100 135 155

Chllanguera 5 22 45 68 115

MalqUlgua 14 18 25 32 42
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The consultant was adVIsed that the studIes undertaken by CORALAMA on the
total cost ofproductIOn In the plantatIOn gave a figure of 133 colones per qumtal (l00 lbs)

The above crop figures are consIdered to be very conservatIve A less
conservatIve estImate may be a total up to 1,500 MT The consultant would use the
average of the two estImates - about 1,200 MT

h700kld f600 kB d

MT of Raw Nuts Organic Crop

1991 1998 1999 2000 2001

EI Platanar 5 11 15 18 20

Gualuca 6 10 15 20 24

Total 678 777 845 953 1036

In addItIon, If the CORALAMA factory can demonstrate that IS has sufficIent
processmg capaCIty, then It IS estImated that a further 200 MT could be purchased from
nearby small fanners already IdentIfied by CRECER and who also grow cashew It IS
understood that these fanners have not prevIOusly used chemIcals and tlus should not be
m COnflIct With CORALAMA's orgamc cashew trade However, before anytlung IS
finalIsed the matter must be checked With aCIA

D5 Costs of ProductIOn (PlantatIOn Mamtenance)

ase on average yle so :gto :gper ectarea

Assumption Cost colones/kg raw
nut

Yield

600 kg/ha 700 kg/ha

harvest 30 colones/qUintal 066 066

spray (3 times /p a ) 265 colones/manzana (materials and plane) 1 98 1 70

compost o55 colones/quintal application 25lbs/tree 014 014
(manufacture)

compost applicatIon 25 trees p a at 25 colones per day 020 020

plantatIon cleanrng 8 men/manzana/25 colones/man/day 040 040
338 310

On data gIven to the consultant, he estImates the cost ofproductIOn to range
between 3 10 and 338 colones (US$ 0 35 6 to US$ 0 388) per kg of raw nut produced
dependmg on yIeld levels achIeved The consultant dId not mclude admIillstratIOn costs
as these were unknown
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ReView Cashew Product/on CORALAMA

of raw nuts produced These figures apparently Include all costs IncludIng fuel,
adrmmstratIOn, etc

The CORALAMA figures, If converted to the consultants' method ofcalculatIOn
(colones/kg raw nut), would be 2 93 colones/kg

E RevIew of Processmg Factory

El Current Processmg System

The processmg factory IS located m a compound withm the CORALAMA
cooperative land It conSIsts of a processmg factory housed m a bUildmg and other
smaller storage bUildmgs The processIng system used IS slffillar to that ofmany other
processIng factones elsewhere m the world It combInes a semI-manual shellIng system
wIth a steam cookIng pre-conditIorung system

The current proceSSIng system Involves the folloWIng work flow

1 Raw nut receIval process

Raw nut brought from the field m sacks Nuts are dned m the sun (on sacks on the
ground) for up to three days to reduce mOIsture to levels SUItable for long term
storage (8% mOIsture) At tIme ofdryIng an InItIal mspectlOn and hand gradIng IS
undertaken to remove defectIve (blanks and heaVIly damaged) nuts The
consultant was adVIsed that about 7% ofthe crop was rejected at this stage

Comment

A problem eXIsts m the event of wet weather dunng harvest penod - which
effects 20 % of the crop accordmg to anecdotal eVIdence and the lumted data
aVailable A SUItable mvestment could be to construct a sunple shed With a
concrete floor and a clear perspex roof to allow a permanent drymg faCIlIty The
clear perspex protects from rain showers but allows sun heat to contmue the
drymg process

2 Storage

Raw nuts are stored loose m heaps on floor m storage sheds There are three
storage sheds which have a capaCIty to store 90 MT (2,000 qUIntals) Raw nuts
can also be stored m vacant areas of the factory espeCIally m the area currently
occupIed With redundant cashew apple processmg eqUIpment The raw nuts are
bagged for movement from the storage sheds to the steam cooker
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EI Salvador CRECER Project

Comment

Storage facIlItIes are completely madequate relatIve to the mtended processmg
capacIty of the factory TheIr needs for storage space for 12 months ofproductlOn
IS currently up to 600 mt

The method of storage, 1 e m heaps on the ground, IS not recommended ThIs
method could lead to overheatmg of nuts at the bottom of the pIle If stored for any
length of time The recommended method IS storage m heSSIan bags as thIs
allows effiCIent air flow to keep nuts m good conditlOn If raw nuts must be
stored loose on the ground then they should not be stored more than 10 cm deep

3 Raw Nut Gradmg

Gradmg of crop by SIze pnor to processmg IS not undertaken

Comment

Gradmg of all crop mto a (say) four grades (by sIze) at the start of the procesSlng
work flow IS normally standard practIce but IS not bemg carned out m thIs factory
Apparently m the past raw nuts used to be graded but, thIs practIce was abandoned
because ofpressure from workers EffiCIent gradmg allows more effectIve pre ­
conditlOmng of raw nuts (hot 011 bath, steam or dry roastmg) and sheIlmg ThIs IS
because the parameters of the process can be made to more accurately meet the
reqUIrements of the raw nut

The factory has a mecharucal grader that can grade mto three SIzes

4 Steam Cookmg

When reqUIred for processmg the raw nuts are moved to the steam autoclave for
pre-conditlOnmg treatment 1,800 kg (40 qumtals) ofcrop IS the operatIonal
capaCIty that can be loaded for treatment m smgle operatIOn A hopper and
conveyor IS used to load the raw nuts m to the steam autoclave They are then
steam cooked for 13 to 15 mmutes The purpose of the steam cookmg IS to make
the shells more bnttle and conducIve the shellmg process

The factory has no laboratory or m01sture measunng eqUIpment and so the current
tImmg for nuts m the steam has been developed by tnal and error by the current
management ThIS tnal and error has mvolved malang VIsual assessments of the
condItIOn of the crop and the level of external humIdIty
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RevIew Cashew Production CORALAMA

The management belIeve that the current procedures are the best compronuse
between the proportIOns of under-cooked and over-cooked nuts The factors that
make a good compromIse dIfficult between over cookmg and under cookIng are

pOSSIble deSIgn of autoclave (space between hot arr pIpes) The steam IS
utIlIsed m the autoclave by a senes of Internal hot aIr pIpes that are
CIrcular m deSIgn The ObjectIve IS to gIve an even flow of steam over the
crop

vanable seed grades (grades) and especIally a hIgh proportIOn of partIally
damaged raw nuts all combIned together In one steammg process

Comment

The consultant agrees that lack ofnut gradmg and generally poor qualIty
(damaged nuts) makes a good cookIng result dIfficult, and can make no comment
on the mternal deSIgn of the steam cooker as no mternal InSpectIon was pOSSIble

The consultant notes that In another§team autoclave of SImIlar SIze he saw IIfGoa
indIa, the raw nuts were graded and then treated to 10 mInutes of low steam
before beIng gIven 25 mInutes of full steam followed by cool down penod The
suggestIOn IS that CORALAMA mIght benefit by tryIng a short low penod before
the normal full steam - thIs may aSSIst In helpmg to reduce the proportIon of
scorched kernels

5 CoolIng

The steamed nuts are removed from the bottom of the autoclave by means ofan
opemng valve The nuts are then placed on wooden floors to depth of about 10
cm to cool for three days

6 Shellmg

When reqUIred the nuts are moved to the shellIng machmes for shellIng The
machInes used are standard semI - manual (twIn blade) shellIng machmes
operated by foot pedal One operator places the nut In the cuttmg pOSItIOn and
operates the foot pedal whIch causes the blades to cut the nut The other operator
separates the kernel from the shells The task IS dIrty because steam cookIng
causes CNSL to adhere to the external surface of the nut As CNSL IS a caustIC
substance the workers put vegetable 011 on therr hands to protect themselves from
the CNSL The danger of Injury to the sheller anses because of any mIscalculatIon
that may occur whIle the operators hands are close to the cuttIng blades
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EI Salvador CRECER Project

The average productIon per shellIng machme (2 workers) per eIght hour shift IS 85
kg ofraw nuts processed The proportIOn ofkernel produced wIll depend on the
qualIty of the crop and also the skill of the operators In practice thIs IS about 23 8
kg kernel (28% recovery) and With 70% to 80% wholes at thIs stage

Comment

The productIVIty of the CORALAMA shellmg workers are as good as elsewhere
In the world where the same machines are used There IS not much more that can
be done to make tills task cleaner or less dangerous other than as follows

- keep machines In good order
- operators to wear full umforms and eye protectIOn (which I understand they
dIslIke)

The shellmg process would be made more effiCIent If the nuts were graded and the
cuttmg blades were adjusted to fit the partIcular grade, then the operators would
not have to constantly have to adjust theIr cuttmg Processmg tnal number 2 (thIs
report) demonstrated this mcrease IIl:productIVIty (85% wholes for large grade and
63% for small grades) Apparently the workers do not lIke the Idea of nut
gradmg as the workers With the smallest grade would have the hardest job - thIs
could be resolved by gIvmg graduated pIece work rates

In addItIOn, a task rotatIon scheme could be used - between sheller and separator
and between the grade of raw nut bemg shelled Tills would help allevratejob
boredom - but would only work With the approval of the workers

7 DIYmg

The purpose ofdrymg the kernel IS to shrink the kernel and stretch the testa as an
aId to later peelIng In thIs factory, the kernels are placed m trays m a batch dner
and heated 80 degrees C for 4 to 6 hours (Factory manager deCIdes on drymg
time dependmg on current weather/hUffildIty) The usual ObjectIve IS to reduce the
mOIsture content of the kernel to about 4% to 4 5% to achIeve maxImum benefit
towards peelmg If the kernel become too dry they Will break durmg peelmg - If
they are too wet they Will be dIfficult to peel, and may get broken m the extra
peelmg effort However, the factory has no laboratory or any measunng
eqUIpment so they have no way of measurmg the mOIsture content In effect the
drymg process adopted has been amved by a combmatIOn of expenence oftnal
and error
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Comment

(all SIzes)whIte wholes
scorched wholes
whIte splIts
scorched splIts
white pIeces
scorched pIeces

ThIS IS where the problem kernels (especIally damage by Leptoglossus type
Insects) are sent where attempts are made by hand to cut away the damage parts
USIng a blade Currently a sIgmficant proportIOn of CORALAMA crop IS so badly
damaged that the kernel IS dIscarded and used for stockfeed

Manual peelIng methods are used on whole grades - splIts and pIeces may be put
through a conventIOnal agItator peelIng machme The dryIng process IS supposed
to loosen the testa and allow It to be removed by hand However, It IS normal for
a proportIOn of kernels to have hard to remove tests especIally on the InSIde slope
of the kernel In thIS case a small blade may be used to ~crape away the testa

Comment - WIthout the proper mOIsture measunng eqUIpment It IS not possIble
to operate the dryIng process most efficIently Tnal and error, however skIllful,
IS not a SubstItute for accuracy

Gradmg mto SIX grades IS undertaken by hand The grades are as follows

Currently 43% of the kernel IS sent to recovery, and of this 81 % IS dIscarded as
arumal feed When the msect damage problem IS brought under acceptable levels
ofcontrol no more, say 10% of the crop, should need to go to recovery and only a
fractIOn should need to be dIscarded

Product IS vacuum packed m alummIUm lmed 25 Ib packs wluch are put m
separate cardboard boxes

8 PeelIng

9 Recovery

10 GradIng

11 Fmal Product Packmg
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EI Salvador CRECER Project

The pnces paId by Ports West InternatIOnal were as follows

A lIst of the current processmg resources at the factory SIte are as follows

E2a Factory EqUIpment and Resources

Ports West InternatIOnal
Costa RIca market

14,390 kg
1,998 kg

US$ 375
US$ 3 40
US$ 2 70

42

area 2,058 sm (42m by 49m)

for raw nut storage, etc, capaCIty for 90 MT (2,000
qumtals)

prOVIde steam for steam cooker and hot air for dner
Requues about 2,000 lItres water per day ofoperatIOn

capaCIty 500 kg raw nuts per hour

US$ 3 75 per lb
US$ 3 40 per lb
US$ 2 70 per lb

wrute grades
scorched grades

wrute wholes
wrute splIts
wrute pIeces

wholes
splIts
pIeces

In addItIOn, the dIscarded kernel (9,029 kg) was sold as ammal food at 68 32
colones per qumtal (US$ 0 17) per kg In addItIOn, the testa was sold as anImal
food for 10 colones per qumtal (US$ 0 02 per kg)

factory bwldmg

other bwldmgs

In 1996 some 100 MT of raw nuts were processed between October and
December and thIS produced 16,388 kg ofkernel sale Of trus total the followmg
sales were made

-
The wrute grades are sold to Ports West m Canada at the followmg pnces

raw nut grader

boIler

The scorched grades were sold on the Costa RIcan market at lower pnces (no
detmls aVailable)

12 Marketmg

E2 Factory Processmg Capacity, Costs And EffiCiency
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Processmg capaCIty of factory - With the eXIstmg eqUIpment the (theoretIcal)
processmg capacIty IS 3,400 kg of raw nut per eIght hour workmg day The •
factory works 11 days per forthrughf(37 4mt) or about 860 mt raw nuts m a 46
week workmg year

The factory has no capacIty to collect CNSL It IS not collected
automatIcally as m a hot 011 bath processmg system WIth a steam system It
would be necessary to put the spent shells through an expeller to collect CNSL
However, this system uses the spent shells as fuel m the bOIler whIch provIdes
steam to the autoclave and hot aIr to the dners

The factory also has the remnants ofold eqUIpment that was used for the
processmg of the cashew apple All the macmnes are m some state of disreparr
A few Items are stIll posItIOned m the factory bmldmg and other bItS have been
taken to pIeces and thrown away outsIde the factory It would be falr to assume
that none ofIt has any further praCTIcal value

3,400 kg raw nuts per day

545 kg kernel per smft of4 hours
(MaxImum capacIty per day

1,100 kg kernel)

10 kg kernel per hour

capaCIty 3,600 kg raw nuts per day {I ,800 kg raw nuts
per operatIOn - 1 e 3 hours to allow for loadmg, cookmg
(15 mmus) coolmg and removal Two operatIOns per day
are comfortably possIble}

capacIty

capaCIty

capacIty

steam cooker

drymg ovens (12)

shellmg machmes
(40)

peelIng machme
(pIeces)

The practIcal capacIty IS however sIgmficantly lower The lImItmg factor
IS the abIlIty to attract sufficIent labour (women) to undertake the seIDl - manual
shellIng work The factory records show that wmle there are 40 shellmg
maclnnes, the average number m dally use IS 18 and the maxImum recorded was
20 The reason IS that shellIng IS a dIrty Job With some nsk of mJury because of
the use of fmgers m close proxImIty to the cuttmg blades dunng operatIOn As a
result, It IS not the most popularJob and the cooperatIve has prevIOusly had
dIfficulty (and Will probably contmue) to have dIfficulty attractmg suffiCIent
labour for this task It must be mentIOned that shellmg IS a task that reqUIres some
skIll for successful operatIOn

Review Cashew Production CORALAMA
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EI Salvador CRECER Project

E2b Labour Usage and Cost

The followmg are the estImates for labour reqUIrement and costs of
processmg under current operatmg condItIOn

Task Labour Nos Total labour cost
(Colones per kg of raw

nut processed)

Raw nut drylngl
Initial gradmg 78 005
BOiler operation 10 001

Steam cooker also 2 0 (for 40 % of time) 001
Other tasks Including weighing
of
nuts before shelling, removal
of (60 % of time) 002
spent shells to bOiler etc

Shellmg 380 086

Kernel drying - 1 0 002 :
-

Peeling 380 061

Recovery 440 074
Gradmg 74 019
Fmal product, also o02 (50 % of time) 002
Other duties

(50 % of time) 002

Factory repairs & maintenance 20 042

Total labour 143
Total factory labour cost 297

Matenals - packing matenals 030
- repairs and other matenals (15,000 C 003
pal 025
- electriCity (9,000 CI month)

Total cost (excluding management rent taxes etc) 355 Colones

AssumptIons used m above calculatIOns These assumptIOns as far as pOSSIble
reflect current practIce at the factory - where mformatIon IS not avaIlable the
consultant has used hIS own estImates

1 DaIly productIon run of 1,600 kg of raw nuts
2 A 28% recovery after shellIng, ofwmch 80% wholes and 20% brokens

25% recovery rate after drymg
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E2c Processmg Efficiency

The followmg analySIS of the data of the penod 11 October to 30
December 1996 when the factory processed 100 MT of raw nuts from the
CORALAMA crop IS as follows -_

95 Ibs raw nuts/worker, 1 70 C / lb kernels wholes, 0 20 C / lb
brokens
12 71bs kernel/worker, 1 60 C / Ib kernel wholes, 0 60 C / Ib
brokens
90 Ibs kernel/worker, 3 0 c / Ib kernel wholes and brokens
117 Ibs whole kernel/worker at 0 25C / Ib
- 55 Ibs brokens (sphts)/worker 0 45C / Ib
- 551bs brokens (pleces)/worker 0 48C / Ib

3 A 55% of kernel of suffiCIent qualrty after peelmg to go for gradmg, 45%
to go to recovery Of proportIOn sent to recovery, 81 % IS claSSIfied as
unsUItable and dIscarded to be used as arumal feed

4 Work rates as follows

shellmg-

peelmg-

recovery­
gradmg-

Processing of CORALAMA Crop 11 October to 30 December

Kgs

Raw nuts processed 100,048
Raw Nuts

After shelling (29 % recovery) at estimated 9 - 10 % mOIsture 29,139
Kernel

After dryIng (27 % recovery) at estImated 5 % mOisture 27,973

After peeling ( 25 % recovery) at estimated 6 % mOisture 25,417

Grading - Initial quality satisfactory 14,378
satisfactory after recovery 2,010
unsatisfactory, discarded after recovery ( 9,029)

Final product (163 % recovery) 16,388

Sales - exports 16,039
- local sales 349 16,388
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El Salvador CRECER Project

Standard of final product export sales as follows

% of total

- Wholes white 3218
- Scorched wholes 403 Total wholes 3621 %
- White splits 2312
- Scorched splits 333 Total scorched 1217 %
- WhIte pieces 3253
- Scorched pieces 481

10000

The recovery rate (16 3%) at fmal product and a low % whole kernels (3620%)
was sIgruficantly mfluenced by the hIgh volume of damaged kernels, mamly caused by
the msect pest - Leptoglossus sp 355% of the kernel ex - peelmg had to be dIscarded

If a good control of thIs pest can be achIeved It would be reasonable to expect no
more than say 5% of kernel to be dIscarded because ofdamage In the event thIs IS
achIeved, we could expect final recovery rates to reach 24% and the proportIOn of w~ole
kernel be 50% :.

ConclusIOns

1 The current cost ofprocessmg at CORALAMA (US$ 408/MT raw nuts) IS qUIte
mgh by mternatIOnal standards The reasons for thIs appear to be as follows

- mgh proportIOn of waste product

- labour costs for cashew processmg m EI Salvador (US$ 3 00 to 3 50) are III the
medllun/hIgh range III relatlve terms In companson to some other processmg
countnes (MozambIque US$ 1 DO/day, IndIa, IndonesIa, US$l 50 - US$2 OO/day)

46



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Review Cashew Production CORALAMA

E3 Processmg Tnals

Trial No 1 - Processmg of 110 Ibs of Crop from Monte Cristo

lbs
after shelling Shellwholes 7050
analysIs Brokens 2610

DefectIves 625
Error (loss) 545

170

11000

after drying White wholes 1060
and peeling Scorched wholes 1 50

Wholes (hard to 1 30
peel) 1 12 14521bs 566 % of
Wholes (after total kernel
recovery)

White splits 395
Scorched splits 085
White pIeces 567 23 7% ~

Scorched pIeces 066 recovery

2565

ConclUSIOns on Tnal

1 The quahty of the crop has a sIgnIficant mfluence on the qualtty of the
final product The Monte Cnsto crop has sIgmficantly less msect damage
than the CORALAMA crop The processed kernel shows much lower
dIscarded kernel (4 9%) compared to 35 5% WIth CORALAMA crop, and
as a result, there IS slgmficantly Improved recovery rates (23 7% from
163%) and proportIOn ofwhole kernel (566% from 36 2%)
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Trial No 2 from Monte Cristo With crop graded Into 3 grades

Ibs

After Large sIze nuts wholes 200 851 %
shelling Brokens 035

Medium wholes 1435 732%
brokens 525

Small wholes 755 651 %
brokens 405

--
total kernel 3355

Kernel 3355 2995 %
Shells 7350 recovery
Defective raw nuts 525

Total nuts processed 11235

after drying (moisture weight before weight after drymg difference
removal) drymg :. (Ibs) (Ibs)

(Ibs)

large grade 235 265 error

medium 1960 1835 minus 6 3 %

small 11 60 1090 minus 6 3 %

ConclUSIOns

1 The factory has no laboratory or any momtonng eqUIpment ThIs
expenment has demonstrated that the drymg process currently bemg
carned out (4 hours at 80 degrees C) removes about 6% ofmOIsture ill the
kernel

Trial No 3 With Crop from Monte Cristo

Weight of sample 3 days after steam
Before steam process after steam process {Just prior to shelling)

100lbs 10651bs 100 5 Ibs

Control + 6 5% mOisture +05% mOisture
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The avaIlable optIOns of processmg cashew can be broadly clasSIfied mto the
folloWIng

2 MechanIcal

I Manual or semI manual methods

60%**

final
product

45%

after drymg

:.

10 5% 105%

pnor shellIng prIor drymg

** denotes consultant's estImate

ConclUSIOns

1 The data above appears to confirm that the factory IS (more or less)
achIevIng the correct mOIsture levels at the cntIcal pomts of the processIng
functIOn (In out of drymg) by good use oftnal and error technIques

Raw nut after steam
from
store

10%** 165%

ProceSSIng OptIons

ThIS expenment was undertaken (m cOnjunctIOn WIth No 2) to determme
the mOIsture content at dIfferent stages of the process lIne ThIs data together
WIth the consultant's estImates are as follows

49

Fl Manual and SemI - Manual Systems

The manual processmg systems were first deVIsed m IndIa and conSIsted ofa
pre-condItIonmg process followed by hand shellIng USIng the tradItIonal wooden mallet
for shellmg Other countnes followmg the manual processIng approach have followed
the IndIan model but have used seIll1 manual shellers In place of the IndIan wooden hand
tools

There are three approaches to the pre - condItIomng process and each system has
ItS adherents

(a) Drum roasting (unsophIstIcated, cheap, and can gIve good results but cannot
collect CNSL by thIs method as roastmg process burns off CNSL)

(b) Hot 011 bath (SUItable for larger scale operatIOns, CNSL collected as part of
process

F
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El Salvador CRECER Project

(c) Steam cookmg (growmg m populanty as It can gIve hIgher percentage ofwhIte
kernels, possIble nsk ofCNSL contammatIOn ofkemelIfmsufficient care taken)
CNSL can be collected If spent shells

The semI - manual shellmg machmes used are eIther hand or foot pedal
operated and rely on the skIll of the operator for good results ProductIVIty m
shellmg (2 people per machme) IS about standard m all countnes at 90 to 100
Kg/machme per day raw nuts

Comment

Manual systems can gIve good results dependnig on the worker skills and
qualIty of the crop In contrast, the mechamcal systems are less dependent on
mdividual worker skIlls and more dependent on the qUalIty of crop processed
1 e mcludmg effiCIent gradmg, etc

F2 Mechamcal Processmg

Mechamcal processmg essentially I~ the mecharusatIOn of the pre-conditwrung,
shellIng and drymg process For pre-conditiorung the hot 011 bath and dry roastmg are
used whIle shellmg IS achIeved WIth eIther a centnfugal system or by use of cuttIng
blades The peelIng and gradmg can also be mecharused to some degree, however, most
operators belIeve that manual methods at thIs stage are more cost effiCIent

All manufacturers can supply a fully mtegrated system IncludIng necessary
laboratory and final product packmg eqUlpment and the emphasIS IS to Improve worker
comfort and safety by Isolatmg the dIrty and dangerous functIOns away from worker
contact

The foIlowmg mecharucal processmg systems are IdentIfied and exammed

Oltremare

Sturtevant Lodge

Natural Resources InstItute (NRI)

Modular Dry Roast (MDR)
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Review Cashew Production CORALAMA

F2a Background InformatIOn on Manufacturers

(a) Oltremare

Oltremare IS a pnvate ItalIan company based near Bologna, Italy, that
speCIalIses In engmeenng deSIgn Oltremare deSIgned and constructed ItS first
cashew proceSSIng factory In 1964 In Tanzarua SInce the 1960's the company has
mstalled perhaps up to twenty factones around the world WIth the greatest
concentratIOn beIng dunng the 1970's when eIght factones were InStalled m
TanzanIa Other factones were mstalled In MozambIque, Nigena, Togo, Ivory
Coast, Kenya, Madagascar and Venezuela The factones Installed range In SIze
(proceSSIng capaCIty of raw nuts) from 400 mt to about 15,000 mt p a

The company has Installed very few factones In the past five to eIght years
In keepIng WIth the slow down In the trade It IS not known how many of the
Oltremare factones are operatIOnal today, as polItICal and other dIfficultIes has
effected cashew productIOn and processIng In a number of countnes

The central core of the Oltremare system IS therr precISlon blade shelling
machInes Over the years they have developed thIs from a manual operated to an
automatIC system In good operatmg condItIOns (crop qualIty and mecharucal),
thIs system can gIve very good results

Oltremare can proVIde all eqUIpment for a fully eqUIpped factory, as well
as establIshment support

(b) Sturtevant Lodge

In 1969 the TroPICal Products InstItute (TPI) was a UK government
research InstItute that deSIgned a prototype processIng plant In the late 1970s thIs
deSIgn was taken over by the UK company Sturtevant Engmeenng - later to
become Peabody Sturtevant In 1993 Peabody Sturtevant sold the deSIgn to
another company, Lodge Sturtevant ofBrrmIngham UK

The central core of thIS system was the centnfugal shellIng techruque
whIch was deSIgned to SUIt AfrIcan condItIOns (SImplICIty ofoperatIOn and low
mamtenance)

ThIs deSIgn of factory was first Installed In Kenya m 1971 and SInce that
tIme has Installed up to about twenty plants around the world, mamly dunng the
1970's (IncludIng MozambIque 8, ThaIland 2, IndoneSIa 2, ThaIland 2 Nigena,
ChIna and Uganda) The Sturtevant system IS deSIgned In modules of 1,250 mt
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(MK300), and larger capacIty plants are multIples of the modules (The Angoche
factory In MozambIque was mstalled With a capacIty of 35,000 mt In 1972)

The Sturtevant centnfugal shellmg desIgn appears to have been copIed
(and probably modIfied) by the Brazlhans In the constructIOn of a number of theIr
factones The company has mstalled few factones m the past few years (m
keepmg With the general slow down m the trade)

Mr John Vme - the General Manager for processmg, With 20 years
expenence With the Sturtevant system- retIred from the company m 1992 ThIs
left a large gap m Peabody Sturtevant's 's capabIlIty and combmed With the world
Wide slow down m sales contnbuted to the sale of the busmess to Lodge
Sturtevant Mr Graham Pye (of Lodge Sturtevant) adVIsed the consultant In

January 1997 that ms company was "currently not actIvely pursumg sales at tills
tIme"

(c) N R I (Natural Resources InstItute of UK)

Natural Resources InstItute IS the successor to the TPI - the orgamsatlbn
that developed the ongInal Sturtevant centnfugal shellmg system, government
research mstltute that was prevIOusly assocIated With the UK Overseas
Development AId As from 1st May 1996, the ownersmp ofNRl was transferred
to the Urnverslty of GreenWich The NRl system essentIally mvolves USIng the
ongInal decortICator deSIgn developed by the TropIcal Products InstItute m 1969
(later Sturtevant), With a dry roastmg pre-condmonmg stage m place of the
prevIous hot 011 bath

The perceIved advantages of dry roastmg IS to mcrease the potentIal for
white kernel The dIsadvantage IS that CNSL IS not collected (It would be
pOSSIble to SubstItute a hot od bath for the dry roaster WIthm the whole NRI
factory If the customer requrred It)

NRl preVIOusly mstalled a (prototype) plant m ZambIa about five years
ago With a processmg capaCIty of about 150 kg/hour raw nuts or 750 mt p a (2
smfts 300 days) Smce the mstallatIOn ofthe ZambIa factory NRl have deSIgned
decorticators With capaCIty of 250 kg/raw nuts per hour The Items of eqUipment
for the factory are deSIgned to fit mto 20 ft contamers for ease of transport

NRI claim they can supply a fully eqUipped factory together With
establIshment support under contract However, they have lost most of therr key
techrncal personnel over the past year or so as a result of therr corporate changes,
and the consultant beheves tills Will affect therr abIlIty to servIce therr clients

52



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.-
Review Cashew Production CORALAMA

Tlus current lack oftechmcal background would affect NRI's capaCIty to
prOVIde a good servIce to clIents

(d) Modular Dry Roast (MDR)

MDR IS a pnvate company In UK set up by (Mr B NIcholls) the engIneer
who was Involved In the deSIgn of the ongInal Sturtevant system commencIng In
1967 and was Cluef ofMechanIcal of EngIneenng at NRI from 1975 to 1990 In
1990, Mr NICholls set up lus own company (MDR) to further develop the NRI
system wluch by then was out ofpatent

MDR follows the baSIC NRI dry roastIng system; but has modIfied the
centnfugal sheller WIth a vanable speed system for Improved performance In
addItIon, a kernel condItIOrnng system has been deSIgned to follow the dryIng
process to faCIlItate better peelmg

The basIC productIOn lIne deSIgn IS centred around a 250 kg per hour
decortIcator ThIs IS deSIgned to operate up to a practIcal maxImum of20hours
per day for 300 days p a, gIVIng a maxImum capaCIty of 1,500 MT pa of raw
nuts Other tasks lIke peelmg and gradIng can be run on SIngle shIfts as long as
suffiCIent labour IS applIed

The MDR systems IS also deSIgned to fit Into 20 ft contaIners for ease of
transport

The factory In ZambIa could be taken as a relIable guIde as It can be
conSIdered as an earlIer verSIOn of the current MDR model

(e) Other Systems

The SWISS company Buhler Mlag Installed two factones In IndonesIa In
the 1980's USIng therr umque freeZIng and shellIng technIque ThIs company had
lIttle success and recently sold theIr cashew processIng busmess to Oltremare
The Cashew Company ofJapan has apparently done no bUSIness SInce the
InstallatIOn oftherr three factones In Tanzarna In the mId 1980's

Both the Buhler and Japanese systems can be dIsregarded In thIs exerCIse
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G Choice of MechamcaI Processmg System

The followmg IS a comparatIve analysIs of the four mechanical systems that are aVaIlable
to CORALAMA and the other cooperatIves

Oltremare
Sturtevant Lodge
NRI
MDR

Gl Comparison of Work Stages

Ofthe four systems under companson Oltremare and Sturtevant Lodge use hot 011
bath but NRI and MDR use dry roastmg Apart from the dIfference In pre-conditwrung
all systems have SImIlar work stages

(a) Cleaning and CalIbratIOn

After receIvmg raw nuts m the warehouse all systems clean and grade nuts prior to
humIdIficatIOn Oltremare grades mto 3 grades, the others mto 4 grades For Sturtevant
Lodge, NRI and MDR each of the 4 grades IS handled separately through the
humIdIficatIOn, roastmg and shellmg process Oltremare uses 3 grades up to roastmg but
has a further calIbratIon mto 8 grades pnor to shellmg

(b) HumIdIficatIon (To faCIlItate effiCIent roastmg WIthOut damage)

ThIs mvolves the gradual raIsmg ofhurntdity of the raw nuts from about 14% to
16% usually accomplIshed by regular spraymg of water on raw nuts for penods up to 3
days

(c) Roastmg (To condItIOn raw nuts for shellmg)

Oltremare and Sturtevant Lodge roast raw nuts In bath ofCNSL at 185 to 190
degrees C for about 15 mmutes ThIs actIOn condItIOns the raw nuts and also extracts
CNSL, usually gIvmg a yIeld ofabout 8% ofraw nut weIght NRI and MDR pass the raw
nuts through a hot arr chamber where the maJonty of the CNSL m the raw nuts IS burned
off The tIme m the chamber IS bnef (2 mmutes of so) but the actual tIme Itemperature
regIme IS held as a confidentIal by the manufacturers

(d) Further CalIbratIOn (Only Oltremare)

Oltremare reqUITe a further caltbratIOn from 4 grades to 8 grades (sometImes
more) to prepare for shellmg process
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(e) SheIImg

Oltremare uses a method ofmechanIcal cuttmg blades that attempt a preCIse fit on
the nut USIng OpposIte curved blades to gnp and cut the nut In thIs system the blades
must be adjusted for each grade of nut beIng processed The earlIer Oltremare shellIng
machInes were eIther manual or semI manual whIch mvolved hand loadmg of the
shellers Recently have Introduced an automatIc shellIng where the shellmg system IS
automatIcally fed by a hopper loaded With nuts

Sturtevant Lodge uses a centrIfugal sheIIer that mvolves nuts m a revolvmg drum
bemg thrown agaInst a screen at a pre-detemllned speed The drum IS estImated to
revolve at 400 to 600 revolutIons dependIng on grade ofnut being processed NRl and
MDR use a SImIlar system to Sturtevant Lodge but they have made modIficatIOns whIch
they hold as confidentIal MDR m partIcular stress that theIr vanable speed gearlbox
allows very preCIse settIngs applIcable for shellmg

(f) SeparatIon (To ensure separatIOn ofkernel and shell)

All systems use slITlllar methods of ayclones, aspIrators and VIbratIng tables to do
maIn separatIOn Some manual separatIOn IS used to back up mechamcal system

(g) Drymg

All systems use SImIlar dryIng methods where kernels are dned usually at 80
degrees C for varymg penods (6-18 hours) dependmg on condItIOns The ObjectIve IS to
reduce mOIsture levels to between 4% to 5% to asSISt stretchmg and breakillg of testa to
aid peelIng Systems m use vary from batch dryers m trays to rotatmg drums

MDR use rotatmg drum for drymg and thIs IS followed by kernel condItIOnIng urnt
where cooler arr IS passed over kernels to further aSSIst testa removal

(b) PeelIng

All manufacturers can supply mechamcal peelmg machInes to peel whole kernel
Wlule these machInes can reduce the reqUIrement for labour by about 50% they also
mcrease the proportIOn ofbroken grades by 5% Most factones belIeve that mechamcal
peelmg IS not cost effectIve and prefer hand peelmg - and the mdustry standard for hand
peehng IS I 4 kg/kernel per hour

(1) GradIng

All manufacturers can use vibratmg table sorters espeCIally for broken grades
however hand gradmg IS stIll predommant for whole grades In larger factones espeCIally
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m BrazIl electrOnIC colour sorters are used to separate whIte, scorched and dessert grades
The scale of the gradmg ftmctIOn depends on the number of grades bemg selected

0) Packmg

The tradItIOnal method of packmg IS 25 lb tms after gassmg WIth carbon dIOXIde
ThIS IS now bemg replaced WIth the vacuum packmg m lammated alummum or
polyetene

G2 Advantages and Disadvantages of different systems

The companson can be made m the followmg categones

operatmg effiCIency
labour reqUIrement
cost and complexIty of operatIOn
support servIces
purchase cost

G2a Operatmg effiCiency

The mam dIfferences between the systems lIes m the pre-condltlonmg and
shellmg tasks

Oltremare and Sturtevant Lodge use hot 011 bath pre-conditIOnmg whIle
NRl and MDR use dry roastmg The advantage ofdry roastIng IS the automatic
collectIOn of CNSL(about 8% of nut weIght) whIle the dry roastmg burns off the
CNSL WhIle the collectIOn of CNSL does gIve revenue, It IS very small m
relatIOn to the kernel value (less that 1%) so ItS loss m the dry roastmg IS not a
major dIsadvantage

The ObVIOUS advantage ofdry roastmg IS that It gIves a much smaller
proportIOn scorched kernel of4%-5% compared to the 8% -10% ofthe hot oIl
bath method The proponents ofdry roastmg also claun that It asSIStS more
effiCIent shellmg

The mam dIfferences he m the shellmg method The Oltremare system
operates on the pnncIple of fine tolerances m bemg able to first grade and then
shell mdIvidual nuts To achIeve thIs, the system grades crop (8 grades mmunum)
by length of nut - each grade IS then channeled to a cuttmg machIne whIch has
blades set at reqUIred lumts to gnp, cut and fmally twIst off the shell To achIeve
thIs, the nuts are moved mdivIdually on a contmuous conveyor WIth necks to hold
each nut and thIs moves parallel to the cuttmg blades
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The Oltremare system can gIve good results In terms of whole kernel If the
factors of nut SIze and gradmg exactly matches the pre-set tolerances of the
cuttmg blades Here the only vanable that cannot be predIcted and allowed for IS
dIfferences In the thIckness of the shell ofmdividual nuts However If any of the
above factors are not well calculated then the results can be very vanable

Oltremare has recently mtroduced an automatIc shellmg machme whIch
would be offered to El Salvador The consultant IS unaware where thIS machme IS
currently operatmg He VISIted a proceSSIng factory m Macata m MozambIque In

July 1996 where the automatIC system was supposed to be In operatIOn However
It appeared to have been removed before hIs arrIval

Sturtevant Lodge, NRI and MDR use a centnfugal shellmg system where
nuts of sImIlar grade (3-4 grades) are fed mto a revolvmg drum (400-600 rpm)
and then released at a screen With suffiCIent force to crack open the shell The
grade of nut determmes the forces used In the process The Sturtevant system IS
largely unchanged smce the 1970's however NRI and espeCIally MDR have
contmued to refine the centnfugal system MDR now use a vanable speed
gearibox to allow a more preCIse settmgs to SUIt small vanatIOns In Impact

On balance, the conclusIOn zs that Oltremare could achzeve a hzgher % of
whole kernel (5%) over the centrifugal systems ifall the condztIOns ofcrop
qualzty preczse gradmg and ifequzpment zs well calzbrated and cuttzngs blades
are zn good workzng order However, zn practzce zn the field all these condztzons
are not achzeved very frequently

G2b Labour reqUIrements

There IS lIttle dIfference between the systems m labour reqUIrement
assummg that Oltremare IS usmg ItS automatIC shellIng system If the Oltremare
semI auto or manual system IS used then theIr requIrement IS much hIgher

The followmg IS an estimate of labour reqUIrement by functIOn by 8 hour
ShIft for a factory of 1,200 MT capacIty The actual requIrement may vary due to
a number of factors mcludmg labour effiCIency and the configuratIOn of the
factory
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Task Workers

nut grading and loadrrrg 3
roasting 1
shelling 2-3
peeling 35-40
grading 6-10
packing 2
other dutIes
(including humidification, drying, etc) 4

53-62

The bIg dIfference between the mecharucal systems and the same
mechanical system currently used by CORALAMA IS the SubstItutIOn ofcapItal
for labour m all processmg up to peelmg Overall It uses about 50% less labour
than the semI mechanical system

G2c Cost and ComplexIty of Operation

The Oltremare system IS the most complIcated and expenSIve system In
operatIOn largely because of the nature oftherr shellmg machIne AdVIse to the
consultant from engmeers who have worked With these factones m MozambIque
and elsewhere mdicate that the repaIrs and mamtenance may be double or more m
companson to the centnfugal systems The compleXIty of these machmes m areas
(especIally m AfrIca) where the capaCIty to make tImely mamtenance of
eqUIpment has on a number of occasIOns led to these factones workIng well below
theIr theoretIcal potentIal

In companson, the Sturtevant Lodge shellmg system In many countrIes IS
acknowledged as bemg SImple and cheap to operate NRI and rvIDR have taken
the SImplICIty factor one step further by deSIgnIng the eqUipment to fit In a
shippIng contaIner, the ObjectIve beIng to prOVIde a processIng servIce that can
operate In a low technology enVIronment In an AfrIcan VIllage

G2d Support Services

Sturtevant Lodge took over the cashew proceSSIng busmess from Peabody
Sturtevant recently on the retirement ofMr John VIne - the prevIOUS MD of
Peabody's cashew busmess Mr Graham Pye of Sturtevant Lodge adVIsed the
consultant that hIS company was not gomg to put much effort mto the cashew
processmg busmess apart from servIcmg eXIstmg clIents In this lIght one must
questIon Sturtevant Lodge's capaCIty and mterest
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G2e Purchase Cost Estimates

The tIme penod between order WIth manufacturer and mstaliation and normal
operatIon of factory WIll be up to 12 months as follows

For 1,200 MT capac1ty processing factory (capaCIty for two 8 hour shIfts)
estImate WIll Include all eqUIpment and reqUIred laboratory Instruments but WIll
not mclude SImple furnIture, 1 e tables, chaIr, etc

6 months
2-3 months
1 month
1 month

59

MDR IS run by Mr BIll NIchols, the prevIOUS chIef deSIgner ofNRL
WhIle hIS track record In Independent busmess IS relatIvely short the consultant
belIeves he has the necessary mterest and capacIty to gIve the requued support

NRIlost the maJonty of theIr semor desIgners and techmcal staff when the
organIzatIOn was pnvatIsed In 1995 WhIle NRI has expressed an Interest In new
busmess the consultant IS doubIOUS that the organIsatIOn has suffiCIent remaIning
expertIse to gIve good after sales backup

Manufacture ofplant to order
ShIppmg
InstallatIOn
COmmISSIOnIng

Purchase Shlppmg InstallatIon Commissioning Total
cost

-
(all costs In US$ quotes In"".pounds sterling converted at a rate of US$
1 6)

Oltremare 600 000+ 30 000 15,000 10 000 655000+

Sturtevant 800,000 30 000 10,000 10 000 850,000
Lodge

NRI 704,000 26,000 10,000 10 000 750,000

MDR 430 000 26 000 10 000 10 000 476000

I
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H ConclusIOns And RecommendatIOns

HI BrIef Background Summary

CORALAMA has 800 hectares (l,200 manzanas) of cashew trees, all mature trees
m excess of28 years old About 400 hectares of trees are planted on flat land adjacent to
the processmg factory and the other 400 hectares are located on hIlly land whIch IS more
dIfficult to manage CORALAMA achIeved orgamc crop status m 1996 and the crop was
about 500 MT of raw nuts The other cooperatIves Will all achIeve orgamc status by 1999

The other cooperatIves have a total of 531 hectares ofcashew trees rangmg mage
from 4 to 12 years old Half these trees grow on flat or semI-flat land and the rest ofhIlly
land The current crop from these SItes IS only 43 MT The total crop from all SItes Will
nse to 1,000 MT WithIn five years Currently the applIcatIOn ofcompost IS used to supply
nutntIOn to the trees

The grOWing conditlons for cashew are not Ideal on any of the SItes Cashew
planted on flat or semI flat land are easy to manage, but those planted on lullsldes are
more expensIve WhIle temperature regImes are excellent, soIl condItIOns are generally
sub-optlmal and there IS a potentIal problem to the crop from early rams at all SItes
However despIte these lumtatlons the crop potentIal appears to be reasonable

All cashew trees planted at all SItes are seedlIng trees As cashew IS a
hetrogeruous tree seedlmgs Will demonstrate a Wide vanatIOn m performance The only
method of ensunng a 'trueness to type' IS to use vegetatlve propagatIon and plant (grafted
trees) All trees were ongmally planted on dense spacmg - m the mature plantatIOns there
IS now overcrowdmg whIch has a deletenous Impact on the crop

The major plantatIon problem IS UnIdentIfied msect pests assumed to be
Leptoglossus sp Elsewhere thIs msect IS not normally regarded as a pest of cashew but
m El Salvador It appears to have transferred to cashew from ItS normal host crop of
maIze and sorghum Leptoglossus feeds on developmg nuts and causes a huge loss
especIally by the downgradmg of the value ofkernel dunng processmg The current
methods to control Leptoglossus and other pests mvolve the spraymg of neem VIa aenal
applIcatlon

The processmg factory uses a conventIOnal steam pre-conditIOnmg With semI
manual shellmg Tlus system IS SImIlar to that used m a number of countnes The
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factory has the potential processmg capaCIty of about 800 MT raw nuts p a, however
there are two bottlenecks that severely reduce tills capaCIty

The shortage of storage space for raw crop and a shortage of labour for shellmg
operatIOns Imuted the volume processed m 1996 to only 100 MT raw nuts The balance
of the 1996 crop (423 MT) was sold to an IndIan trader for US$ 680 per MT The
mabIlIty to process more of the 1996 crop was a sIgruficant loss ofpotentIal revenue

CORALAMA currently makes no commerCIal use of the cashew apple The apple
processmg macillnes stIlI located m the factory appear to be non-operatIonal There does
not appear to be a demand for cashew apple JUIce (or other products) mEl Salvador
Ports West InternatIOnal have an mterest m the potentIal for organIC vItamm A, but at
thIS tIme we have on mfonnatlOn on the reqUIred technology to extract the VItamIn A
Assummg the apples are collected only from the cashew planted on flat land near the
factory - then the potentIal crop IS estImated to be up to 1,000 MT

-
Marketmg - CORALAMA sold theIr-total volume ofprocessed organIC whIte

kernel (14 MT) to Ports West InternatIOnal - 14 MT kernel m 1996 Ports West are theIr
only buyer oforganIC product and they currently pay a premIum of 50 % above the
conventIOnal market The scorched grades (2 MT) were sold to markets m Costa RIca for
lower pnces

The premIUm pnces for organIc cashew are expected to fall to 20 % above
conventIonal pnces WItlun two years or so

H2 CrItIcal Issues

IDa Orgamc Cashew Market

CORALAMA has recently entered the organIC cashew market and as
VIrtually the first supplIer to the North Amencan market It IS currently receIvmg a
50 % premIUm over world pnces for product delIvered to Its only customer- Ports
West InternatIOnal CORALAMA probably has only a WIndow ofopporturuty of
perhaps two years to establIsh a sigruficant presence m the organIc cashew
market There IS SIgnIficant potentIal competitIOn from BrazIL emergmg III

response to the hIgh pnces bemg offered for organIc product that has approved
certIficatIon It IS very lIkely that the pnce premIums for organIC product WIll be
reduced to perhaps 10 % to 20 % over world pnces WItlun a few years The major
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European Importers of organIC product are already tallang ofpnce premIUms of
20%

H2b CORALAMA's Current Performance

CORALAMA's performance based on Its handmg of the 1996 crop was
not good Its revenue was an estImated 9 84 colones per kg of raw nut (produced,
processed and sold as final product) and thIS was 20 % more than ItS total cost of
productIOn at about 8 colones per kg raw nut processmg cost 355 colones/kg,
productIOn 338 colones/kg and estImated admmistration 1 0 colones/kg

ThIS apparent reasonable result was entIrely dependent on the hIgh pnces
(50 % premIUm) paId by Ports West internatIOnal for the orgaruc kernel In the
event that the pnce for orgaruc cashew falls to a premIUm of20 % and Ifno
operatIOnal Improvements are made then CORALAMA's bUSIness Will not be
profitable as ItS cost ofproductIOn wIll be VIrtually equal to the revenue (8 0
colones/kg raw nut)

IDc A Market Opportumty

The combIned cashew crop of CORALAMA and the other five
cooperatIves WIll mcrease from the current level of about 500 MT raw nuts to
about 1,200 MT In the next five years In addItIOn, If adequate processmg capacIty
and markets are orgarused a further 200 MT oforgaruc crop can be purchased
from surroundmg producers The processmg and sale of thIs total volume of crop
on the orgaruc market would gIve a gross revenue ofabout US$ 1 7 mIllIon
(assumIng a 20% premIum for orgaruc kernels)

H2d PlantatIon ProductIvIty

The state of the plantatIons and the management exercIsed by the
cooperatIves are below levels that can be reasonably achIeved Most of the
cashew trees have not had adequate attentIon and the cooperatIves lack the
expertIse to make the necessary technologIcal Improvements In the short term
the potentIal eXIsts to make productIVIty Improvements to Improve ytelds and
espeCially crop qUalIty by Improved management, nutntIOn and pest control Pest
control measures cost more than 50 % ofproductIOn expenses and pest damage
alone IS responsIble for a 35 % crop loss In addItIon, we have lIttle, msuficient
InformatIOn about the pest and the effectIveness of current control measures
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In the longer term sIgmficant productIVIty Improvements (perhaps 100 %)
can be obtamed from a genetIc renewal of the plantatIOns by 'top workmg' WIth
supenor new vanetles We should be able to IdentIfy these supenor types from
WIthm the current plantatIon populatIOn

H2e Factors Inhlbltmg Factory Performance

The processmg factory IS operatmg well below Its potentIal and the mam
factors mhIbItmg perfonnance are

Processmg capacIty of the factory The processing factory has a
theoretIcal capacIty to process about 800 MT of raw nuts p a based on
current work practIces at the cooperatIve (11 day fortnIght) However, m
1996 the factory only managed to process 100 MT whIle a further 423 MT
of raw nuts was sold to IndIa

Poor qualIty of the raw crop that IS causmg an enonnous loss m fmal
product Some 35 % offinal product was dIscarded because ofdamage
that occurred m the plantatIOn By far the major cause oftlus damage IS by
unIdentIfied msect pests currently assumed to be Leptoglossus sp or
simIlar msect

IDf Processmg CapacIty of Factory

The factory m Its current configuratIon has a theoretIcal (mechanIcal)
capacIty to process about 800 MT ofraw nuts p a based on the accepted work
tImetables at the cooperatIve of242 work days p a (one sluft and 11 day
fortnIghtS) Tlus capacIty IS sufficIent to easIly handle the current crop (500 MT)

However the real capacIty IS very much lower because of

A shortage of labour WIllmg to operate the shellmg machmes Dunng
1996 there was sufficIent labour to operate usually only 17 - 18 of the 40
mstalled shellmg machmes Tlus bottleneck reduces the annual processmg
capacIty to 370 MT P a Shellmg WIth a semI- manual maclune IS a dIrty
and slIghtly dangerous Job - and clearly at current wage rates there IS a
problem m gettmg suffiCIent labour There IS no rnfonnatIOn as to how
much wages would have to be mcreased m order to acqUIre a further 44
women to operate all the sheIlmg maclunes The factory management
belIeved that a sIgruficant wage mcrease mIght be reqUIred and If tlus was
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done It would (probably) have to be passed on to the rest of the workforce
and It would be an Irrevocable actIOn

Shortage of storage space for raw crop The total storage capacIty IS only
90 MT Some raw crop could be stored m the factory but this may also
Impede normal factory operatIOns (In 1996 only 100 MT ofraw nuts was
processed willIe 423 MT was exported to IndIa as raw nuts The
consultant was mformed that this was because raw nuts were stored mSIde
the factory and processmg operatIOns could not commence untIl the sale to
India was completed)

Because of the two factors above, the actual factory processmg
capaCIty IS probably less than 200 MT - less than the current crop and very
far short of the potentIal 1,200 to 1,400 MT crop that could be avaIlable
Wlthrn five years

H2g SolutIons to Processmg Problem
::

The two problems requmng a solutIon are

1 The prOVISIon of suffiCIent storage space for raw crop

2 A cost effiCIent processrng system that can meet both the short term (2
years) and long term (5 years +) reqUIrements In the short term the
cooperatIves have perhaps only two years to finnly establIsh themselves m
the orgaruc market before competItIOn mcreases

For the longer term (5 years +) It must have the capaCIty to handle
the crop m year 2001 The total cashew crop IS gomg to mcrease from 500
MT to perhaps 1,200 to 1,400 MT Wlthm five years The mabilIty to
process and market thIs volume to the orgaruc market would be a huge
loss ofpotential

(a) A Cost EffiCIent Processmg System

There are two alternatIve approaches
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RevIew Cashew Production CORALAMA

(a) ModIfy EXIstmg Factory

A total of 72 shellmg machmes and 144 operators would be
reqUIred to gIve an annual processmg capacIty of 1,700 MT Currently the
factory cannot find more than 36 shellIng machme operators at current
wage levels

(b) Purchase Integrated mechanIcal factory

The recommended type IS the MDR dry roastmg system that has a
shellmg capaCIty of 1,200 MT based on two shIfts and 300 workmg days
The mechanIcal factory effectIvely mechanIses the pre-condItIOnmg and
shellmg process whIch reqUIre mmImal labour thus allowmg easy two
ShIft operatIon whIle the peelmg and gradmg functIOns remaIn largely
manual and can operate on one shIft The lead tIme from ordenng,
manufacture, InstallatIOn and full operatIOn could be one year

The chOIce between the optIOns can be exammed accordmg to the folloWIng cntena

- Umt cost ofprocessmg

- Umt value of final product

- Impact on worker safety and health

- Companson ofpractIcalIty ofproposal

The followmg table shows compansons of UnIt costs of processmg and UnIt value
of final product

Estimated Cost of Processmg • Colones per Kg Raw Nut

(based on data for 1996 crop processed by CORALAMA)

Colones/kg

1 EXIsting factory - In current configuratIon 355

2 MDR factory - 12 % Interest charge purchase cost 366

- operating at 50 % capacity (500 MT)

3 MDR factory - 12 % Interest charge purchase pnce 316

- operating at 100 % capacity (1,000 MT)
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EstImated Cost of Processing - Colones per Kg Raw Nut

(based on data for 1996 crop processed by CORALAMA)

4 EXisting factory - With 10 % wage Increase 384

- With 20 % wage Increase 414

5 EXIsting factory - With 5 % more whole kernel 303

6 EXIsting factory - With 5 % more whole kernel

- With 0 5 % hIgher recovery rate 277

7 MDR factory - no Interest charge

- operating at 100 % capacity - 267

Note The above calculations do not take Into account the cost of Improvements to the eXisting
factory (I e more shelling machines laboratory etc) which would be relatIvely small The
MDR IS the recommended type - diScussion on the available systems IS In this report
section G

The above scenanos look at followmg sItua"t!ons

1 Scenanos Nos 1 to 3 compare eXIstmg system With new factory at 12 % mterest
to reflect cost ofpurchase and mstallatIOn

2 Scenano No 4 shows Impact ofhavmg to mcrease wage rates to encourage more
shellmg labour

3 Scenano No 5 and 6 shows Impact ofeXIstmg factory obtammg better final
product results than new mecharused factory If the semi-mechamcal factory IS
well run It may get slIghtly better final product results than a mechamcal factory
With a standard qualIty ofraw crop

4 Scenano No 7 shows potentIal ofnew factory Without mterest cost and workmg at
full capacIty

Compansons on Worker Health and Safety Shellmg usmg the semI ­
manual machmes remams a dIrty and dangerous Job In the mtegrated factory
'dIrty' operatIOns lIke pre-conditiorung (dry roastmg) and shellmg are undertaken
mechamcally WIthout any worker contact With the crop

Compansons of PractIcalIty of Proposal to contmue usmg the eXIstmg
processmg methods one must be certaIn that suffiCIent addItIOnal labour can be
hued for shellIng operatIOns at acceptable wage rates Wages m cashew
processmg m EI Salvador are already relatIvely htgh by world standards - further
mcreases Will only theIr reduce competItIve pOSItIOn
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H2h QualIty of Raw Crop

The qualIty of the raw crop has an overwhelmmg mfluence on the qualIty
(value) of the final product after processmg The qualIty of the crop bemg
processed by the factory IS poor - 7 % of the crop IS rejected dunng mltIal drymg
and a further 35 % IS rejected dunng processmg

The symptoms of crop damage are dIseased nuts, nuts attacked by msects,
blank or nuts WIth shrIvelled kernel WhIle there IS a vanety of reasons for thIs
poor qualIty the damage caused by urudentIfied msect pests (assumed to
Leptoglossus) IS by far the most Important These msects cause damage by
mJectmg toxms mto the developmg nut whIle feedmg and thIs becomes apparent
later durmg processmg as black spots whIch, If sIgruficant, are unacceptable to the
trade The loss comes from extensIvely damaged kernel that IS dIscarded or from
the kernel that IS broken while attempts are made for rehabIlItatIOn

The mItIal msect damage may also be a condUIt for the spread of the
dIsease anthracnose whIch also have an Impact on crop qUalIty

The current msect pest control measures do not appear successful for
reasons that are not clear ThIs could be because the matenal used (Neem) or the
applIcatIon method (aenal) IS not effectIve or because the msects re-mfest from
alternative host plants (maIze, sorghum etc)

IDl Marketmg Plan

CORALAMA IS too small a processor and Its volumes too low to have any
worthwhIle prospects m the conventIOnal market ofexportmg kernel to the major
markets I e USA, etc In thIs market It would be necessary for a processor to
suffiCIent capacity to supply a buyer on a regular basIS WIth a sIgruficant volume ­
say one contamer per month With one or mIxed grades To do thIs the processor
needs to be processmg a mInImum of 2,500 MT raw nuts p a

In the organIC market whIch IS very new and stIll developmg,
CORALAMA's size IS not a cntlcal disadvantage However, they have only one
marketmg outlet for theIr orgarnc product - Ports West InternatIOnal WhIle the
relatIOnshIp appears good It stIll leaves CORALAMA m a very exposed pOSitIOn
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In the (probably unhkely) event that Ports West ceases Its purchasIng for whatever
reason

It would be marketmg secunty for CORALAMA to dIversIfy Its customers
over time - but It must have product to sell before It can do thIs It would be a
major mIstake to organIse customers and then not be able to make delIvery

H3 RecommendatIons

The recommendatIOns are as follows

H3a PlantatIOn

For Immediate Benefit

1 Tree spacmg

Crecer has already started a program oftree thmnmg to elImmate
overcrowdmg ThIs program must be contmued and expanded to the other SItes as
practIcal

2 Entomology

ThIS work IS of great Importance because pest control measures are over
50 % of plantatIOn productIOn costs and msect damage IS causmg a 35 % loss of
crop dunng processmg

Tills IS a major program ofwork and results WIll be achIeved faster If two
graduate students under supervISIOn were engaged for a penod up to two years
The work should be spht as follows FIrst student concentrate on task (b),
BIO-Ecology Study, willIe second student works on other tasks (c) ,(d) and (e)
Task (a) IdentIficatIOn should be undertaken by supervIsor With aId of students for
collectIOn work

(a) pOSItIve IdentIficatIOn ofmaJor pest speCIes ThIs may mvolve sendIng
collected samples to world class authonty for pOSItIve IdentIficatIOn
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Review Cashew Product/on CORALAMA

(b) BIO-ecology study of msects (major pests and beneficials mcludmg major
pollmators) Study offeedmg habIts and hfe cycles of the unportant specIes

(c) Determme efficacy ofneem agamst IdentIfied major msect pest specIes
Laboratory tnals to be later confirmed m the field

(d) Determme effectIveness of aenal spraymg techmques, canopy penetratIOn,
etc Tnals usmg dyes can gIve vIsual demonstratIOn of the cover achIeved
by the spray These tnals WIll reqUIre cooperatIOn of spray contractor to
determme what vanatIOn can be gIven by the sp~ay pattern (sIze of
droplets, etc)

(e) Evaluate alternatlve orgaruc compounds (pyrethrum etc) for efficacy
agamst major pests The consultant WIll seek advIce from relevant sources
overseas and provIde a hst ofpotentIal compoWlds to be tned

lfthe msect damage cycle mcludes alternatIve host plants lIke maIze
sorghum, etc whIch are grown m close proXunIty to the cashew then they may
need to be conSIdered part of the study area

Task (b) IS a major pIece of work and to get worthwhIle results may
mvolve one student under supervIsIon for one to two years ThIs work requITes
SIgnIficant tIme on SIte as well as laboratory facIlItIes when requIred The second
student could be contInuIng on WIth the other tasks at the same tune

A program ofwork and budget needs to be worked out for the tasks
outlIned above The consultant suggests that Mr Leopoldo Serrano, entomology
taxonomIst at Department of Plant ProtectIOn at the NatIOnal UmversIty (San
Salvador) as supervIsor, be engaged to undertake part (a) as soon as pOSSIble

The determInatIOn of the staffIng of the rest of the program can be deCIded
when an assessment IS made of the aVaIlable techmcal resources (domestIc and
foreIgn)

3 NutntIOn

Nutntlon program can be ill two stages
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- InItial complete screenIng Collect soIl and leaf samples from CORALAMA and
other major cashew sItes (San Ramon, ChIlanguera, MaqUlgua) and send to
competent laboratory for nutntIOnal analysIs AnalYSIS results to be exammed by
nutntIOnal expert WIth expenence of cashew for nutntIOnal recommendatIOns

In addItIOn, a SOlI profile test (If possIble to 3 meters) should be undertaken at
CORALAMA on the preferred cashew areas ThIS IS to gIve an accurate readmg
of the SOlI structure

- Follow up analysIs Leaf samples collected from major SItes once a year (after
harvest) and sent for analysIs

The InItIal SOlI and leaf nutntlonal analysIs IS to determme If there are any
sIgnIficant defiCIenCIes accordmg to the accepted nutntIOnal standards for cashew
(see annex) Tlus WIll allow adjustments to be made to the compost contents If
necessary

--

If there are defiCIencIes In mIcro-nutnents then aenal applIcatIOn can be arranged
(at same tIme as msect control measures) If these aenal applIcatIOns are made, It
Will be necessary to check OCIA requrrements before hand

The annual leaf analysIs Will allow a regular morutonng of the nutntlonal status
If appropnate the consultant can orgaruse on behalf of CRECER the mstructIOns
for the collectIOns of the samples and both the analysIs of the samples m AustralIa
and the reqUIred nutntIOnal expert 0plllion

4 Recordmg Relevant Data

A small weather statIOn should be set up at CORALAMA for the
recordmg of the follOWing data raInfall, temperature (absolute maxImum and
mIrumum) humIdIty and pan evaporatIOn At the other major SItes (ChIlanguera,
San Ramon and MaqUIgua) only ramfall needs to be recorded (FollOWing
InItIatIves from CRECER, the cooperatIves are orgarusmg to start keepmg
records)
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For Longer Term Benefit

1 GenetIC Improvement

Employment of appropnate qualIfied student for mirumum penod of two
years to commence the genetIC Improvement work under supervISIOn The
ObjectIves of thIS program are as follows

To rehabIlItate (usmg the top workmg techmque) all the old trees m the
plantatIOn over a penod of tIme - say ten years It Will probably be
senSIble to lImIt tms program to the trees currently grOWing on more
acceSSIble land

To prOVIde supplIes of supenor grafted trees to cooperatIves (San Ramon)
that have vacant land and may WIsh to make new plantmgs of cashew

To prOVIde trammg for cooperatIve staff to learn nursery operatIOns and
graftmg technIques

--
The practIcal steps reqUITed m tills work program are as follows

Pnor to 1997 harvest Screenmg of all apparently supenor trees to IdentIfy
perhaps 50 ofbest types accordmg to mstoncal
InformatIOn on performance MarkIng of trees for
easy IdentIficatIon

arrangements for complete secunty and collectIOn of
crop

1997 harvest collect crop and tree analySIS data [Items I, 5-7 see
below**]

After 1997 harvest samples ofnuts analysed for nut qualIty [Items 2-4 see
below**]

MId 1997 set up nursery and plant seed as rootstock for 1998
graftmg program

Nov 1997/ Jan 1998 graftIng of selected types m nursery

1998 harvest collect data from same trees [Items 1,7 see below**]
and any new trees IdentIfied as supenor
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Crop and tree analysIs data

H3b Processmg Factory

repeat crop analysIs [Items 2-4 see below**]

plant 5 replIcates ofselected mother trees In budwood
area

After 1998 harvest

• CORALAMA only has a couple of years to re-orgamse and
Increase Its processIng and productIOn of orgamc cashew to the
maxImum potentIal or It may lose ItS place m the market to
emergmg competItIOn

• Wlthm five years CORALAMA must be able to handle the
expected total crop of about 1,200 MT

• ConsIderatIOn must be gIven to worker health and safety

The key Issues that dIctate the scope ofproposed plans are

After two years ofdata It may be appropnate to plant more replIcates m
the budwood area to save tIme In bUIldmg up supplIes of potentIal SCIOn wood
The deCISIon as to when to start USIng a new vanety IS a comprorrllse between
tIme and certamty On balance the consultant suggests that three years data
should be a reasonable tIme to proceed With a new vanety

1 Total yzeld (kgs raw nuts)

2 Average nut szze (gms), weIgh sample of 100 nuts

3 Average kernel wezght (gms) wIthout testa from 100 ~nut sample

4 Recovery % calculatIOn proportIOn Item 3 IS of Item 2

5 Tree shape, IS eIther upnght habIt, spreadmg or medIUm

6 Tzme ofharvest, early or late crop - month harvest matures

7 Vzsual report extent of pest or anthracnose damage

In makmg recommendatIOns for processmg the consultant belIeves that the
actIOns should be approprzate to solve the problems for the nextfive years

**
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Review Cashew Production CORALAMA

The specIfic recommendatIOns are as follows

Drymg and InspectIOn of Crop

ConstructIOn of concrete floor area for drymg ofraw crop III the
sun Concrete area should be ofsuffiCIent sIze to handle a nurumum of
three days harvestIng

2 FacIlItIes for Storage ofRaw Crop

ConstructIOn ofstorage facIlItIes of suffiClent SIze to handle entIre
crop (about 500 MT) Current storage facIlItIes (outsIde factory) only
suffiCIent for 90 MT Storage facIlIty must be weather proofbmldmg WIth
concrete floor

3 Raw Crop Storage Methods

All crop to be stored ~ 50 kg heSSIan bags

4 Make order for MDR dry roastIng factory WIth 250 kg per hour
decortIcator

The advantages for thIs selectIOn are

• Factory WIll gIve adequate processmg capaCIty for longer term
DecortIcator (shellIng) and dry roastIng system deSIgned to operate
up to 20 hours/day 300 days p a • WIth nummum labour gIvmg
capaCIty of I 500 MT raw nuts p a Peelmg and other functIOns
can work one smft

• Factory comes fully equIpped WIth all necessary eqillpment
IncludIng laboratory

• Prototype factory of thIs type In ZambIa gave good processIng
performance

• System was deSIgned to be SImple and cheap to operate. thus
smtable for remote areas Factory IS desIgned to fit m two shIppIng
contaIners for easy transport

• Factory IS safe and clean for workers
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The lead tIme from ordenng to InstallatIon and full operatIOnal
status could be up to one year as factones are only buIld to order As part
of the contractual arrangement, the factory deSIgner, Mr W NIchols, must
be asked to be present In EI Salvador for the COITllTIlSSlOmng process

The total cost of purchase, shIppIng, and comrrussIOnmg of the
factory and stafftraImng IS hkely to be about US$470,000, although a fIrm
final quote IS reqUIred from the manufacturer

5 EXIStIng Factory OperatIOn

The eXIstIng factory needs to contInue operatIOn to handle the 1997
crop Efforts should be made to allow It to process If pOSSIble the whole of
the crop whIch IS expected to be say 600 MT~

If there IS adequate storage space for the raw crop outSIde the
factory then there IS no reason why the factory cannot operate all 12 _
months -

To process an expected crop of 600 MT wIll reqUITe 52 shellmg
workers (usmg 26 machInes) to work for 250 days

There are enough machInes avaIlable (40), but an extra 16 workers
are reqUIred The consultant cannot comment how dIfficult It Wlll be to
attach thIs number but perhaps a lumted form ofhIgher wages could be
offered ThIS would be unlIkely to set a precedent for long as the shellmg
work would be ehmmated Wlthm one year

There are a number of suggestIOns from the consultant to make the
current factory work better (1 e grade nuts, adjunct cutter blades on
shellers, momtor mOIsture levels to asSIst drymg, change steammg tIme,
etc) However, It IS doubtful If all these changes could be Implemented
In the short term due to worker reSIstance, and also one must questIOn the
spendmg of funds on a system that IS to superseded

6 Factory CleanlIness and code ofwork

The consultant observed standards m the factory that would be
below the best practIse as used elsewhere These standards are conSIstent
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regardless of the type of processmg factory used The speCIfic pomts of
Interest are

• All workers m peelmg, gradmg, etc, who have any contact WIth
the final product should be weanng appropnate clothes for workers
who are mvolved m the food mdustry ThIs would mclude head
gear to keep haIr under control The workers need to have adequate
facIlItIes for washIng hands, etc

• Control of people and anImals entenng factory As a food factory
there has to control on who and what goes m and out and what they
do In many good factones there IS restncted access on all eXIts so
thIS can be mOnItored (The consultant was adVIsed that a pIg
entered the factory unchallenged at one stage)

• General cleanlmess mcludmg floors, walls, etc It has to be of a
standard that potentIal customers (entenng what IS a food factory)
are not dIscouraged by what they see In the cashew Industry the
buyers WIll want to s~e from where they are gettmg theIr product

• FInal product secunty The theft or eatIng ofkernel by workers IS a
world WIde problem Many factones search the workers on eXIt
from factory

It IS recommended that the above pomts be consIdered III the new
processmg arrangements for the factory

7 Worker health and Safety

The major health and safety Issue In the current factory concerns the
shellIng workers currently usmg the semI-manual shellIng machInes The nature
of the task means that they are at some nsk from mJury from the cuttIng blades
and from aCCIdental contact WIth CNSL

These workers currently use vegetable 011 on theIr hands and arms for
protectIOn agamst CNSL whIch IS an accepted practIce In other countnes, (the use
of gloves IS resIsted by many workers as they find them an encumberance) They
do not wear any faCIal protectIOn agaInst CNSL whIch they would probably reSIst
as bemg uncomfortable

The consultant IS not aware ofany SImple mechanlcal modIficatIOn that
could be made on the eXIstIng shellmg machInes that can ellffilllate the nsk of
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mjury from the cuttmg blades Any assIstance on thIS matter could come more
from a qualItatIve angle as follows

• Care m the selectIOn and employment ofworkers Workers who are
learmng the reqUIred skIlls are especially at fIsk

• Job shanng between the two women on the one machme - they can take
turns at shellmg and separatIOn to avoId fatIgue ThIs would not be a
financIal problem as the two workers share theIr combmed output, (the
consultant was adVIsed that the workers were not enthusIastIc about job
shanng)

The gradmg ofraw nuts would make theIr job easIer - but there are other
constramts on thIs alternatIve (worker reSIstance and the fact that the volumes of
mdiVIdual grades vary sIgmficantly)

In the proposed MDR factory there IS no dIrect contact between workers
and raw crop dunng the roast1Og andshellIng tasks as these processes are totally
enclosed The MDR factory also uses enclosed ducts and extractors to ensure that
the workers are operat1Og m a fume free and dust free envIronment, (the other
mecharucal processmg systems mdicated m thIs report also generally meet these
cntena)

The consultant bebeves that the only way ofensurmg that allfactory
workers operate m a cleaner and saftr sltuatlOn lS to change the mode of
processmg as recommended m thlS report

H3c MarketIng ofKernel

The cooperatIves need to balance three ObjectIves 10 marketmg theIr orgamc crop

1 The Imtlatlves by Ports West InternatIOnal have been responsIble for the
market opportunItIes for CORALAMA Ports West Wishes to buy as
much of the crop as pOSSIble m the future

2 There should be a balance ofcustomers so as not to be totally relIant on
one market

3 New markets can only be developed With an assured supply
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Imtiatives by the consultant dunng his VISIt IdentIfied two potentIal new
customers - (Jorgenson Wanng Foods and MIchael Wanng Tradmg) both of
whom have expressed ImtIaI mterest for about 10 to 15 MT P a Another potentIal
customer IdentIfied by NCBA (Once Agam Nut-Butter Nunda) has expressed an
mterest for 35 MT Together With Ports West the potentIal market could be about
100 MT of final product or about 500 MT of raw nuts processed

The follOWing marketmg polley IS recommended

• No commItments to be gIven to three new markets untIL there are firm
plans regardmg the processmg of the 1997 crop At this stage efforts
could be restncted to sendmg of samples and exchange of mformatron
(The worst cnme m marketmg IS to COmmIt to the customer and then be
unable to supply)

• There IS probably no need to IdentIfy further potentIal customers as the
three mdicated above have more than enough potentIal to handle the
supply m the next 2 to 3 yeat:§

• Efforts should be made to begm supplymg these customers before therr
mterest wanes It may reqUIre some decIsIOns ofratIOnIng supply to Ports
West If new markets are to be developed

H3d Cashew Apple

There appears to be lIttle opportunIty for developmg cashew apple
products at this stage There IS lIttle mterest at this tIme from commercIal Jrnce
manufacturers m El Salvador for supphes of cashew apple JUIce as a bulk product
Ports West have expressed an mterest m orgamc vitamm A Apparently there may
be a sigruficant market for this product, but at this stage there IS no InformatIOn as
to the technology reqrnred to process the apples and Isolate the vitamm A Ports
West IS contmrnng to pursue this optIOn and for the moment It could be left to
NICk Orton at Ports West to mvestigate further

H3e Management of Project

It IS recommended that the consultant returns to El Salvador about
NovemberlDecember 1997 for the followmg purposes
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(a) To asSISt m the development of the genetIc Improvement program
mcludmg,

- RevIewmg of data of selected trees

- Development ofnursery and budwood area

- Commencement of graftIng program

- ProVIde trammg programs as reqUIred

(b) ReVIew entomology and nutntIOn programs

(c) Involvement m other programs as reqUIred, mcludIng further
developments m cashew proceSSIng and cashew apples

The consultant IS also strongly of the opInIon that the cooperatIves ne~d a
competent busmess manager to take:Charge of their developmg cashew mterests
ThIs busmess IS rapIdly Increasmg In complexIty WIth a reqUIrement of speCIalIst
knowledge m dIfferent areas, and there Will also be need to have a system that can
make deCISIOns In a reasonably short tIme frame
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MDR PROCESSING FACTORY DETAILS

:

~

ANNEXA



The followmg are detaIls of a processmg run of one day's productIOn of 500 Kg of
raw nuts

The factory desIgn capaCIty was I2S":.kg of raw nuts per hour through the shellmg
system and the total volumes bemg processed was about 1,200 MI per annun

Tlus factory was mstalled by NRI m mId 1980's at Mongu m ZambIa as a
prototype factory to test processmg systems Imtlally usmg a hot 011 bath pre­
conditIOrung It was found to be performmg below expectatIOns - when later changed to a
dry roastmg system results were conSIderably better

Based on the ZambIa Cashew Company processIng factory

o9 kg dIseased

(0 6 %)

(29 8 % shellmg)

24 8 kg broken

(166%)

A-I

148 0 kg kernel m to dner

136 1 kernel out of dner

(8 1 % mOIsture loss)

1 RAW CROP 500 0 KG raw nuts

Mdr Processmg Factory DetaIls

ANNEXA

MDR PROCESSING FACTORY DETAILS

2 SHELLING 1490 kg kernel

compnsmg followmg
grades

1233 kg wholes

(828%)

3 DRYING

1
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The followmg are the key results m companson With eXIstmg systems

Pomts to consIder

1 The above SImple analySIS compares data from the ZambIa factory With the CORALAMA
factory processmg both It'S own crop and crop from Monte Cnsto Some cautIon must be
used m makmg compansons between the factones m ZambIa and El Salvador because of
a number of dIfference m such matters as crop factors and handlmg and classIficatIOn of
fmal product (1 e CORALAMA factory makes a great effort m trymg to rehabIlItate
msect damaged kernel at the cost of damage m the factory In contrast, the Zambia
factory would sell these kernels as dessert grade)

EXlstmg Systems ZambIa CORALAMA Montecnsto
crop crop

Shellmg percentage of final 226% 163% 237%
marketable product

Percentage whole kernel of final 591% 362% 566%
product

Percentage white wholes
386% 321% 413%

Percentage scorched kernel
70% 121% 11 7%

11 2 kg reject

(85%)

- 3 5 kg unpeelable kernel

- 4 3 kg dIseased kernel

- 34 kg crumbs/dust

136 1 kg ofkernel for
peelmg

73 kg wholes 396 kg broken 11 6 kg peels

(51 1%) (290%) (83%
Note - reject kernels mclude followmg -

4 PEELING

Comments
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2 The CORALAMA crop results are poor for crop qualIty reasons wluch are well defined m
thIs report The data from Monte Cnsto may gIve a better mdlcatlon ofwhat IS possIble
from the eXlstmg factory WIth reasonable crop qualIty

3 The ZambIa factory detaIls are mdlcatIve only as they are dated and It must be noted that
further Improvements have smce been made to that system by MDR The new MDR
factory can be expected to gIve better results

ConclUSIOns

1 Assummg a standard crop qualIty (say Monte Cnsto type) It should be possIble to achIeve
results from a new MDR factory at a mlrumum SImIlar to that currently achIevable wIth
the current semI-mecharucal system

2 The benefits of the new mecharucal system mc1ude

- PotentIally lower urnt cost processmg

- Adequate processmg capacIty for longer term

- Safe and clean workmg enVIronment
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CONSULTANT TERMS OF REFERENCE

ANNEX B
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ANNEXB

CONSULTANT TERMS OF REFERENCE

ORGANIC CASHEW PROCESSING CONSULTANCY,

CORALAMA COOPERATIVE, SAN MIGUEL, EL SALVADOR

DUTIES

1 Evaluate current processmg factory, eqUIpment and systems m terms ofboth cost/efficIency
and worker sarutatlon Give details on alternatIve processmg systems for processmg ofkernel and
CNSL m terms of

-
- Advantages/dIsadvantages of alternative systems

- Costs of mstallatIOn and costs and returns of operaTIon

- Likely processmg effiCIency to be achIeved

- ImplIcatIOns for worker samtatIOn

Ifalternative processmg system to be recommended give JUSTIficatIOn of chOlce m terms of
plant deSIgn, capacIty, costs, worker samtatIOn and overall contnbuTIon to profitabilIty

2 Examme current cashew productIOn methods m the field, Includmg post harvest treatment
of crop from the field to the factory Where practical make recommendations on Improved
practices so as to faCilItate

- mcreased crop productIVIty

- better processmg effiCiency

3 Make a bUSIness plan for the CooperatIve's processIng busmess that Incorporates the
followmg pomts

(a) a bnefreport on the world cashew market outlmmg demand, supply factors and
expected pnces so as to give the background for the future conduct of the busmess

B-1
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(b) a recommended plan for followmg

- ProductIOn Improvements and post harvest treatment of crop

- System for processlOg ofkernel and CNSL commercIal use of cashew apple

- MarketlOg ofkernel and CNSL

(c) A financIal analysIs of the recommended plan gIvmg overall costs and returns

4 Evaluate optIons regard109 commercIal utIlIzatIOn of cashew apple ThIs lOcludes the
followlOg

- IdentIfylOg potentIal products and markets

- Costs and returns of productIOn and marketlOg of IdentIfied selected product

5 Examme the cooperatIve's current marketlOg arrangements for kernel and CNSL If
apphcable make recommendatIOns for Improved practIces and/or returns

REPORT

The consultant shall submlt a completed report and correspondlOg annexes 10 EnglIsh and Spamsh
pnor to leavlOg EI Salvador He IS permItted to make mInor edIts and to subrmt a final verSIon
WIthIn two weeks of returnlOg to AustralIa
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mechanical system
for cashew nut processing
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SPECIFICATION

OF

250kgs PER HOUR CASHEW PROCESSING PLANT

IntroductIOn

The process system employed IS en-masse decortIcatIOn usmg a centnfugal cracker, tms
concept IS well tned and proven m some SIxty mstallatIOns worldWIde The major advantage of thIs
method IS the abIlIty to process all SIzes of nuts mcludmg small grades wmch cutters cannot
accommodate

Dry roastmg of nuts before crackmg further enhances the performance of the plant by
provIdmg pretreated nuts m a condItIOn wmch allows Impact openmg to be acmeved at maxmlUm
effiCIency

Kernel recovery, wholes In can and CNSL contammatIOn are on a par WIth all eXlstmg
systems WhIlst cost levels eqUIpment Items cannot be equaled m the market at the current tIme

Overall the proposal offers SIgnIficant advantages m three major areas costs, and the level
of servIce mputs and operator skIlls reqUIred : -

Plant CapacIty

Rated capacIty IS 250kgs per hour raw cashew nuts

2 tones per day on a smgle shIft basIS (500 tonnes per year)

4 tonnes per day on a double shIft baSIS ( 1000 tonnes per year)

The module deSIgn features employed allows mstallatIOns to be proVIded m multIples of 1000
tonnes

EqUIpment layout IS shown on DraWlng No NE01 The follOWlng Item descnptlOns should
be read m cOnjunctIOn WIth tills draWlng

Raw Nut Cleamng and VOId Removal

Cleanmg table provIded to allow 1llltlal cleanmg ofnuts and the removal of stones and other
foreIgn matter VOld nuts are also extracted at tills stage
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SIZe GradIng

Three sectIon gradIng drum together With feed hopper and conveyor IS provIded to sort nuts
mto four SIze grades Graded nuts are held In storage hoppers bUIlt Into the gradmg faCIlIty, thIs
allows dIrect loadIng mto the hUIIudlficatlorr bInS

HumIdIficatIOn FaCIlIty

ThIS prOVIdes the treatment essentIal to elevate the kernel mOIsture content to the correct
level to allow the nut roastIng stage to be carned out Without scorchIng the kernel The system uses
urnt load bInS and a water spray gantry With controlled water delIvery system The loadmg statIOn
With hOlst and conveyor allows dIrect feed to the roaster

Dry Roasting FaCIlIty

Fully automatIc hot arr roastmg chamber Incorporatmg nut feed and fuel hoppers With hIgh
perfonnance vanable speed dnves to feed augers to gIve essentIal control for feed rates The rotatIng
hot aIr chamber Incorporates speCIal deSIgn features whIch ensure that all surfaces of the nuts are
urnfonnly treated The speed ofrotatIon IS set and controlled preCIsely to achIeve conSIstent results
for all SIZe grades Low levels of scorched nuts In ~e output stream confmn the effiCIency of thIs
treatment method

All roaster parts subjected to elevated temperatures are fabncated from the appropnate grade
ofstaInless steel Temperature momtonng and controls systems are proVIded to allow operatIves to
maIntaIn treatment parameters at the correct levels With ease for all nut grades

The outlet from the roaster IS VIa a water quench statIOn wluch IS self-contamed, reqUInng
supply of cold water Plpework and tank arrangements ensure that consumptIon of water IS kept to
a mmnnum The urnt IS complete With all duct work and hoods ensunng that the enVIronment In the
process area IS fume free ThIs system ofnut treatment before decortIcatIon does not extract CNSL

AIr Conveyor

A self-contamed arr flow system carnes roasted nuts from the roaster to the decortlcator The
system IS deSIgned to delIver nuts at a constant rate VIa ducts and exhaust/delIvery cowls

Centnfugal DecortIcator

The sectIoned Impeller With multIple target plates IS deSIgned to optImIse Impact forces The
mam mountIng for the Impeller IS a low profile antI·:fr!ctIOn bearIng ThIs gIves a low headroom
arrangement WhICh reduces product travel and nummIses bUIldmg heIght Dnve IS prOVIded by a
varIable speed gearbox to allow settIngs WithIn narrow tolerances to SUIt the small vanatIOns of
Impacts needed for graded nuts The decortIcatIOn chamber IS totally enclosed, thIs enclosure
mcorporates mamfolds for char-dust extractIOn ensunng that kernels are dust free when eXItIng
decortlcator
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Dust and Detritus Extract System

A posltlve pressure close crrcUlt extract system IS proVlded to remove the char-dust and hght
fractlon shell produced dunng decortlcatIOn TIus system also removes the bottom screerungs from
the classIficatIOn deck so that waste matenafs do not encroach on the process area

Product ClassIficatIOn Screens

The three deck reclprocatmg urnt IS mounted dIrectly beneath the decortlcator outlet Tlus
separates the product mto the essentIal streams for processmg Decks are powered by an eccentnc
dnve system Impartmg the necessary actlon for effectIve classIficatIOn of product flow and
dehvenng fractIons to the appropnate eXIt pomt Decks are attached to the mam frame rubber by
msert suspenSIOn uruts The overall desIgn provIdes a low nOIse, durable facIhty for contmuous sillft
workmg

Re-clrculatIOn air conveyor

A close crrcUlt air conveyor IS proVlded to route stream of un-decortIcated nuts back to
cracker ThIs allows rapId transIt of the product m a closed envrronment

ShelllKernel AIr Separators

The kerneVshell mIxture from the classIficatIOn screens IS delIvered to tWIn arr separators,
these are calIbrated to achIeve almost total recovery of the kernel fractIOn present

The desIgn and operatlon of thIs type of urnt IS well known and proven throughout the
cashew mdustry The controls, setup facllItles and access for servICIng are such that all aspects can
be addressed Without dIfficulty Kernel fractIOn IS dIscharged on to short flat belt conveyors to allow
removal of occasIOnal unshelled nuts and shell debns The maIn kernel stream IS fed to the dner VIa
a sprrofhght conveyor

Kernel Drier

ThIs conSIsts of a stainless steel flIghted rotatmg drum, Indrrectly heated VIa shell a frred
furnace and heat exchanger The arr stream IS apphed to kernels by a central tube The gentle
rotatIng actIOn together With the warm au Stream combme to allow release of testa dunng the drymg
cycle PreCIse control of drymg tlIDe and temperature IS prOVIded by faCIlIties bUllt mto the urnt

Kernel ConditIOner

Testa release IS further enhanced by passmg warm kernels from the dner through a low
temperature condItIOnIng tunnel, reducmg the amount of hand peelIng reqUlred

A-7



TypIcal Labour Requirements (on a per shIft basIS)

--

Does not Include dnvers and loaders for raw matenal and final product handling and dlstnbutlon

ServIces

Fmal PeelIng, Gradmg and Sortmg of Kernel

Mam conveyor WIth necessary sectIOns and bms provIded Tables, chaIrs, contamers, tools
etc , to be provIded by chent

Laboratory EqUipment

Eqillpment for qUalIty control and assessment of feed stock and final product parameters IS
proVIded under thIS contract

OutlIne Kernel Recovery FIgures (Based on average qualIty nuts FAQ)

74% - 85%

24% - 32%

63% -75%

20 Kw (Process plant only)

3000 Lltres per day

A-8

Overall responsibility for factory operations

Control of kernel extraction process through to
the kernel peeling stage Some equipment
service expenence essential

Grade feed stock and load roaster throughout
shift

Controls roastmg operations throughout shift

One trained to assist roaster operator others
deployed on plant duties In the processing area

For the decorticatIon stage

Number depends on skill/evers developed and
method finally adopted for peeling

- 1 -

-2-

ELECTRIC POWER

WATER

Kernel weight recovered as a percentage of whole nut weIght

Whole kernels recovered as a percentage of kernel recovery figure gIVen
above

NB ThiS figure IS taken at the eXit of the air separators before

hand peeling IS earned out

Expected percentage of whole kernels peeled and packed

FACTORY MANAGER

PLANT SUPERVISOR

NUT GRADING & LOADING -3-

ROAST OPERATOR - 1 -

GENERAL PLANT -4-
OPERATIVES

TOTAL :...11...:

KERNEL PEELING & 30
GRADING

PACKING & FINISHING 8

TOTAL 49
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