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i. INTRODUCTION

In most deveioplug pountries  mperimiitore 16 5Till tne mainstay of
the econ. mic structure and it is likely to ramain :o for asome time
to come. Hence the dacizive importaice cf technical advancement
and modernizstion in the agricultural industry, in tune with con-
temporary economic trends. Tranc formetion in the mode of marketing
seens to present the most outstanding aspect. BSiace far-reaching
technological shanges ere not practicetle vhhout a guitable dack-
ground of social and economic develnpment, this subiecf also calls
for consideration.

¥o amount of improvement in the production of agricuitural crops
will be of much avail unless ii cm. be ensured that the produce
will reach the market in proper condition. This epplies more par-
ticularly to horticultursl produce, on account of its perishable
gature. The problem toils down to being eble to supply the produce
to the market at the right time and in satisfactory cendition. The
vay in vhich the produce 1s handied Aetermines Lo a great extent

its market value, especie’ly so with mos® kinds of fruit. The hand-
ling of fruit right 'p to tbhe marketing stage is acenrdingly givea
special attention in thi:z pap=r. Properly pianned marketing is ip-
possible vithout adequate storag facilisies; = spra2ial section is
therefore devoted Lo modern storege tuchnigues and their spplication.

Various aspects of processing of horticultural produce are diacussed,
special attention being peld to processing enterprises vithin the
framevork of rural cooperation schemes.

The planning end design of projects cor.cerned with handling and proces-
sing of horticulturel produce represent cone of the many professional
fielZs in vhich IPD affilistes are active. Their competence is based

on long and varied experience, both in [srael and in developing countries.
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Atthough rhe {ndem sl plann.ng conceple spb 0 L0 mOst horticul -~
Lare: produce . then o cgposcti.. viil e cisunlitivu O wWe ~onfine

the rore detailea disougsior ~¢ the nandl ing of oot

in menv sountries, the Truit growing Ludustry s undergeing e rapid
developmeRt., Fwolabuy the mosn crit.ca’ phase 1n this process con-=
sigte In *he :reasfomation of asic market.sng ooncepty. In the
past, with moc®t ©F the [-wt grown on smell plots near the grovwer's
home, any sva:lable surpius wer snld on the woval market. The gone~
ral rrend (oduy leaas to relatiely targe  Intsnaively cultivated
plantations, w1’  regulur pest coatrnl measure, aprlicetion of ferti-
lizers and irrigat on trcilities, the Trui: Le.ng destined primarily
for the commerciai ma-kot. often sit inted ab a great distance. As &
result of the risin. st:ndera of 1iving, wher® 18 an e«panding class
of consumers who are willing ard able tc pay for preduce of high qua~
lity. Cleanliness and appearance begome an impurtant consideration
and “ruit is often vashes and disinrected = that it may be éeaten
vithout quaims. In large cities, the growing roumber of gupermarkets

end iarge re:a’l stores proviles a demand for mcodern scnsumer packages .

Comprehensive planning is nesessary 1o crnabie the irult industry to
adapt itzelf ¢ the rapidly changing crndivions. Une of the major
provliem: of the industry in many countries is "ne periodical oecure
rence of perinds of excessive supply, assoc:aied wila lew prices,
alternsting wich pericds of scarcity wher L.g: prices san te comman-
ded. The probler is rooted in the lack »f control sver *the various
phase: of handi‘ng the fruit on its long way from the tree o the
consuser,



Releese from dependence i Lhe sensddnsi ceviod 2ity aad vagerles of
neture, b 82d on control ver he les*iny i tne pro luce, can only

be achieved «i.h tne poovierrn »f auf ‘aota vas’liiies, cspecially for
packing and storag? Worh sudicious uuiiicmtien ¢ such facilities,
fruit car. be safely Kent thriugh g7ul ceriods ana Ajspatched to the
market at a time when sailsiactisiy pri.eds cen ve secured. Experience
in many countries, under videly varying (ond'tions, has shcwn that the
higher income thus ¢hiained ja0v only covers the expense involved in
the provisicn of modern daix .ng and strrege faciiities dut also ensures
profits on the cepitel invested,

It cannot be emphasized w20 strongly that correct pilcking i8 preregul-
site to the suczess cf all subsequen® operations. e frait must oe handled
gently and carefully througn ail the stages of harvest anl indeed
throughout the long jourrey Ilrom the nrcehard 1o the ultimate consumer.
It is the duty of the horticuitural extensic. cfficers to instruct the
‘ grovers in correct picking techniques. The planner steps in a% thie
stage to determine the type of rontaine” best suited for the pariicular
"" xind of fruit. In receni years, tne use oOr buLk sontainers has become
increasingly videspread I‘he bulk bin has geeatly gained in popularity
i vith the imnovation *hat the trui* cculd be floated out by immersing
the contairar in veter. Lowever, ins coonsm.c and technical aspects of
- this technioue reed coreful evaiuaticn witn regard tc aay particular
kiud of fruit. Ti shouw.d Le vome in mind +hac the use of bulk bins,
containing 300 to 400 kilograms of fruil eash, recessitates sultable
mechenical equipment that may be rather -xpensive, Neside cther cch=-
siderations, the ultimate destimation =l che fruiy would obviously have
to be teker into account in planning, as the requirements would vary

according tc whether the fruit be destined for fresh marketing or sannind,
for direct sale or cold stcrage, eis,
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M oensure in.cgied dev topaer L drontitl T Al Sn0nomicds g /iubLe,

rodern Jruit Loaustor, 1.0 TIOesaaly Leoanuie t® e ‘ndusury 28 &

Jhole Ir *erme of ol inel clescing, hersin th qrowing of the fruit
13 but one 1i.x - elputoe PRI 47 ¢ complete chuin ot produc-
vz, Im aush unitizen slenniog, 1 06 nelessary o +ake Lnin consi-

jeratior & wide :eape of fas.ovi. To begin wiih ths orchard, a detal-

led predustion soveduse willd ce work~d o1t for the various kinds of
fruts, varieties, ripeniig Jaoos and suent ties involved. A efficlent
urganizetion of the arrouzt oo cuke ymto 2cdzuat ewl the technical
eloments o lace! gumiiican~e: i* would alew incorporate Jetailed trans-
port scheduies, otc,  The olumer saanct ignoere whe gecgraphic attributes
¢f the arem coreeried hus, 1~ ingtbace, a ferilie eres, eminently
suited for frurt p:ofussinn. iay 1@ priet with serious transportation dif-
fimalties; end then <he : s* praciizaite rolution might comsist in setting
up locel dehydrziicn or caaning “6o:lities, iv zhoula oe reslized that
any such desisicn® mre listle “u Lring in “helr wake 2thar protlems sueh
as pover supply, evailabality ~7 tr 3iLed wanpewer, (cusumer habits, narke-
ting arrangements, eic.

in brosd sutline, witszed slacning would rom w7 senting up 4 geries of
agro-industrial centers, preferatly situsted . imporusnt fruit producing
areag. Begic: ersuriag ouietent en? e'ficient nrndiing of the produce,
the centera eav.seged wveu'd als . provade productive employment for the
surplus labcur force Jhisr ofzen affliss predominantly rursl districts
and would be irg.murAnte. in raising *he living standards. lGeally, this

plan wceuld cover st entire &fea und weald comprise & series of packing

Louses. These would neiusilly nave to Me adapted <o the various kinds of
frult preduced in ihe regicn 21d, at Uar &% possible, also ceapable of
coping with leaully grovn vege.abies. Eich packing houvse wvould be con-

nected on a contract vzs.c wiuh A certain ramoer of growera to ensure




a steady flow of frvit, /m Imporiany Synotlon of the packany house
would ccnsist in 3diszeminating technizal information ana ingtructing
the grov 'r¢ as to correct timine of tne herves. an  proper handling
cf the fruit.

As regards storege faeilities, there are varlous poasibilities,

ranging from & zcid store directly stzocned tc the packing houge,

€

to a complex of ceniralized zold storage plants, each ~ne servicing
a number of packing houses. The packing hcuses can be owned priva-
tely or coopera.tively. Cne of *he oot exarting tecks of the plan-
ner is to strike a balesnce hetween tne expected performance of the
packing houses and the cold storage rapacity. Alternative uses for
the available storage space are to be considered, Thus the cold
.stores may possibly be used during off-pericds for storing eggs, ve-
getsbles or dairy products, S0 u3 %o ensure utmost exploitation of
the available storage capacity.

‘The fruit leaving th§ packing house is dispatched to the market or
is put into cold storage for marketing at s later date, One of *he
tasks of the plasner is to recommend the most suitable packaging,
so that the fruit should reach the merke* in prime econdition,

An importaat subject to be explorsd «ould oe tne pousibility of
setting up & cenning factory for frui® and vegetables, taking into

considerstioa geographic factors, nature and composition of the
produce, etc. In some countries, especially those with a warn cli-
mate, fruit juice adjluncis may perhaps be given priorily. The can-
nery would receive its ruv materials from packing houses in the

area; it could also partly utilize the aveilable c0ld storage faci~
1ities, thus coptributing towvards extension of their overating sesson.




e cannerier also Live o Lo plaaned in accordence wish anticipated

wreduce supply, lengtn of season, consumer preferences, ete.

To 30 Up, «..6T unitized | noag .. ve 13 no room for the setting
wp of & pecking hiouse or o coLd gtore without considering the inter-
relciionsind,y between ‘he verioan fectors involved in the long and
complex process cxieading Ilrou growing to marketing. Fach stage of
~he prozess must be coordineted with the others and integrated into
‘he cver-all plar., Swen piaan hes o be designed according to the

particuler conditicons and regul rements of the project on hand.

\pproaching the whoie process &3 a unit and soordinating all the

rele vant functions, vwith due consideration of ell possible variables,

1t becomes possible ‘o cesiyn a fully uniti zed plan., In the ast

resort, the merii o’ ary pien will of course be Judged by the messure

of 1ts econolc suctess.
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3.i

PATKING HOUSK o T e T

in thin gectici » nrier ootline is owvagenied of racent advances in
Lthe organicetion aic teakoiove of packing ard ralated operations,
Ratersncas tve reds fo couow of *ne striking deve topmente which have
tasen piacs In recs, B8nl cartaiy kgpecta of tnls sudject which

bear direstly on levein

woai schemead it Jdevelapiang countries are
indiceted.

Th: exeeting densids = laving to the woduction, paciing and marke-
ting of frait, heve mads Lt aecegsary LW macheni z¢ mest of the ope-
raticus aad graiur ineraers thalr elficiency. The demands pertsin
nainly to ersuring wndenmassd fouly, extending the narketing period
as far a8 posgible tercnd s havve st Sewsdu, ar.d supplying +the
market, totn ionil wnd Coraign, viin frult of hagh quality, enhanced
by altractive spieusinin: 700 DaoAEing.

a2

Picking anl crovspo ting from fie orcherd

Txperiance hes crows het soms of tum moot axtensive and serious
damege to the rui! coewss [ the course of picking and transporte-
wion. Sue  damcg Getracts frowm e quality of che frudt and thus
lovers i<s marl st vawue . s is Lowcetors of ulmost importance 0o

raduce damage furing chese Cpecitlons as nuch a8 posgible.,

Deciduous “ruoit, citinie . avcocds, &te, sre picked by hand and pleced
in specied pianing contalier., Tne plckers use widely aluminius led-
ders to get nt *he “riic which cannct be reached from the grouwnd, In
recent years, inrressing 4.6 is peing nade of molile hydraulic ladders,
ard it secms like'v nst these may eventually repiace the conventional
alumindum adders.  Tas aydraulic Jediers tuve by novw attained a high

degree o7 etficn g, Dwo wypes. both of wuish have proved their worth
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in service, are equally suited to picsing, pruning and thinning. One
of them carries four workers and iz trostor-draw: and powered, while
the other is & one-men self-propeiled mucl.ine. Froviding well treined
vorkers and good organization, aese {mplements, *:eide speeding up
and lowering the cost of harvest, cen alsc maxe an important contribu.-

tion towards minimlzing demage te the fruit.

e efficiency of handling the fruit in tne orchard, in transport,

in storage and in the packing house, is greatly enhanced by tne use
of bwlk bins., It is indeed becoming & widely current practice %o
transfer the fruit from the picking containers into bulk bins. Proper
design and menufacture of these bins should enable their use even for

vulnerable produce such as peaches, apricois, elc.

It may be mentioned in this .ounection that there has also been
mich progress in recent years ua regards mechsnlzation of the vegeta~

ble harvest, Mobile piecking aids for pepper, tomatoes, melons and
vatermelons have come into use, Efficient, high-capacity combine-

harvesters have been developed for poiatoes, 28rrots, onions, etc,

Special implements are being introduced for the transportation of
produce from the field or the orchard to the packing houge, Variously
adapted treilers, vhich may be drawn vy tractors or other vehicles are
vecoming increasingly popular fr transportation of horticultural pro-
duce, Trailers with a conveyor-type, p.i.o. - povered floor are proving
very useful in vegetable transportation, while otners, capable of self-
loading and unloading action with bwlx bine, are especially suited for
fruit. Trailers with special tyres heve alsc veen built to cope with
mud snd prevent soil compaction. They have been used with excellent
results for banana transportation in wet conditions. It has been found
that the use of specialized trailers fecilitates work orgsnizstion and
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Tre ootk nltps ooowiacs sormally a packing houce end a cold storage

plaat  Trotea vadclr. Loare the produce is graded, sized, wushed, wa-
w2t syecifications, The cold storage prolongs
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rotnee e, Tum prodter rey ba rtored for periode of varying duration,

Aeperding o castesing eotelderetiong,

PRY }A'.’}‘.ine‘ Padies A Sfac 1y olze and 2apaciiy.  The larger ones xay
.ave & 2anacioy o1 zome =0 toae per hour (iitrus fruii, potatoes),
wnile the sn.llcrt cen hawile about 2 tons per hour (vegetobles). Most

roniy, Lhe potce o, mease 2rpasity rangss from 5 to 10 tons per hour

petduous 1.uit, ¢reoata, Lawmuta, ~tc.).

ve degisen ¢ degr e o rachaoization in the packing houss will depend
; tne gind o1 produce, feracity roquired, total guantity to be handled
ad specitic ~orsideral.~n sach 5 kinds of Lruit, availsble manpovwer,
e . Judi viows eveiuatiin cad cholze of cquirnent i3 necessary 1o en-
cure lovest prowible pathirg tosis wh!le satisfying ths functional re-
pivemants . Treas ceouiverects drlude adequaie cajacity, efficient

.o
L

£

in., ecou vte sfzing, crrre i packing and gen*tle handling ~ all this
19 eustre 't Lae prodice shall mees the denande of the market. The
Malfiiment <7 thesa re-uirerente is, of eccurce, conditioned by the type
and sive of the varicvs components of the equipment, The choice of the
:omponents natiral iy influences the over-all layout of the house, A
o0& laysut s indispensable for efficient work organization. This in-

ciudee not only tuc machinery and its working space, but also the hold-

ing avess fcr incoming aod packed frult, packeging materials, ete.

e




Receiving the fru.i saud Teedirg ..e e g ‘ine

The fruit mos+iy &rrives at the packir & bouse {r, Ltulk bins, Small

voxes are stili in use, repecially in 1o 3maller packing houses,

and they may sarrive on pal’ris. T4 *ne packing house, the frait is
moved either to en intermediz'e stdrage ares oo +¢ the feeding point

Ly means of fork lifts or pallet transpo-terc. ‘These are used agsin
later for moving the packed Truit., The £ork 1(f1 moves the bins to

a gpecini track on vhich & recsonaoie tmcklog of bins 18 acoumuluated

to encure even feeding o t.ns to the damper, In big packing houses

the fork 117t may nove tie bins sranked in columny of three 10 3
speciai device which wnstacks tuem preparatery o dumping. The method
of dumping the produce by cvertarning the rins and pouring the contents
onto & moving bel: (if necessery wi:n mOVing s{Gewalls) is used mainly
for citrus ani pchatoes. Ctherwise dumping is effected by submersion.
Here the bin is submerged in water and the “ruit 18 floated up and then
carried by a strean of water, throagh & channel, onto & sloping elevator
vhich feeds the packing line, while the emdty bin is removed. This ayn-
tem was first irtroduced for apples and pears, vhere !t has gained almost
univeryal acceptance, and is novw also coming inin use with peaches, avo~
cado and bananas. Submersirn dumping has ine f51loving adventages !

- In marked contrast tc cther feeding systenms, there ias practically no
dmmage to the 17ult,

- The water channsl act3 &s an intermediate store and anedblas continuous
feeding of the fruit tc the packing line.

- Soaking in water renders the cleaning end brushing of the fruit easier
and mcre effective.

- The wvater channel can be utilized for pre-si ~ing fruit such as apples.




sowkd be cemoved in an

Tdersize frult, roving o coon retael viive
& L ]

o~

carly phas- .0 (e wuniorve Tore, “Le (dern 2oiuticn to this probles
is & hydropr-osizes, an o eg:. i4not :tdon Wi n consists essentially
of a rubber et wi“h 2quaie .23 waew slaew the passuge of undersite
fruit only. As the vet d-ucernds fnto tne mter trough In the direc-
ticn of the 2ouw, thr w.iers.ce ruit nnsses tirough the holes and
riges to the surfase of -he rater in ihe ~enter o the hydropresicar,
vience it 13 vemoved Ly 2n . levator. ‘The receining fruit rises to
the gurface o the water rlter e pessage of the hydropresizer and
centinues ite low toweios the treugh outlet. The use of a presiser

inparts a nuzber of advanuages

~ The separstion of und-relzs fruit does net iemand extra space}
it 16 more accurate ard compiete than with earlier methods amd
is acnieved without dsrog2 to <he Truts.

= Much of the useless Yuliige {s removed together with the small
fruit,

- When not in uie, the 1iec.zar is ralsed ebove the water by
rotating its r~ew axi~ :0 that it does nrt intarfere with
the flow of tihe frulr in e vater trough.

: "“dzi&
Ly
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Metioculous grading must be encured 1f the fruis i3 to zeet the
Cemands of the mariket ~» 5 remain sound in siorage, a8 the case
say be. In contrast to otner sperationz in the pecking house,
frading has to be Joa» by hardi and its standard therefore depends
meinly on the quantiiy of the workers, To faciiitate their jod,
proper grading *cblce and scaeguste working conditions should de
providecd,

.
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The grading table to be fyund 1; =i+ pooieing houses 1s ¢ roliey ocun-
veyor. ihe cylipdrical rclier - e A fived ut “veir eads to a chals
eud they rotete od their BXous Whil® DoViled along wits the chain.
Upon arriviang on the gradl:; g taple, th¢ Srait gete in between the
roliers and is tummed aboat oy then in the presage. The gredero, sea-
ted at both sidus of the graling '7 le, .nspect .ne Truit es 1t pagied
by and remove any frult tiat foeg noL SoTEe Up Lo ‘he required qualily
stendard. The gulla undergo greding in “he same cperation DY appro-
priate placement on bell acnveyers ab-ve and. or he.ow the tabie, whish
vill take them to their destinati r.

In & vell designed packing housc, the grading table is 80 constructed
that the workers can rest thelr feet underneath it, vhich makes for
comforteble sitting., Lighting srrangements are suited to the fruit
handled, correctly placed and supplying illumination of sufficient
tntensity but vith no glare on the tables and in their imsediate
vieinity.

When grading spples and other round fruit, the cylindrical rollers
say be exchanged for groo/ed ores. With thcge, the fruit suffers
less from friction and mutudl Cilidiuns. Also, wwing to the grooves,
the fruit tends ic orray itseli/ in rove, viiich fucilitates {nspecticn

snd thus raises the throughput of the graders. in the so~-called

"frontal system", wvhich has resently heen introduced in some of the
big packing houses, the grader is so seated u.at the frult approaches
him head-on and not from the side nus in older systems, This appears
to provide a greater throughput and more accurate grading.




3.5

The various trenciers Yror ~ra reo wrn of eoulpment to encther,
roeount for much ¢! the mech.nical nluary 2ugtained by some kinds

of fiult, “o nitigate ihe Janger ! damage coouiring ae the frust
come: »ff the zuavevos, rola ing bruches and rctsiina rubber rollers
are installed ot the emd of ~l.er corveyors and =1t conveyors,
respectively, lrakilag cwrrire are mounted above tne critical june-
tion poiate - copivol the maveaernt o the frudt and arrest fts

gravitrtionsl =~lling.

The best solution woul. |, oY oour:e, fonsist *n outtuing 4dwn the
number 2V trans ers 40 the Lerest niniram.  [hus, for instance, the
irtroduction of the hydicprosiszer shbristes “he need fer a presizing
transfer. Another step in *ii 2 direction ‘s Joining the roller ele-
vator which ralses the (rult Irom the weter, straight to s grading
table of similar ~onstruc:.ou.

Sizing

The merket demands acoursts <izing (ususally » = 5 mm between sizes);
and tle price allfersuce vacweer cizes can be considerable, There
may be up to oix sizes -r ma.e. e sizirg machine may be considered
the "hear:” of tne pack!  Iir~, = points to be considered in se-
lecting a sizing machin? woulid include cepacity, accuracy, gentleness
(minimur injury}, price, anc :ese n? innorporation im various layouts.
Some s8izing rachines cre specific to one kind of produce (carrots,
for example). Most sizers, however, are fairly flexible and zapable
of dealing ~ith lifferent kinde of produce, which facilitates their
uvse in multi-purpose nacking “uses.
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3.6
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Moat »~mmonly used in. ine bIg “LLrvs putiirE houses ig the volumetric
pizer working op o ntrifinG et os T vLe g With groovtd rollers.
Facking houues 1‘or;kg’;‘ciduosxs fruisz empioy o wide range cf variously
conceived maziines, Moo D0 e T mul+i~row sizer and the
gingle-row sizer which oporate on tre principle of a pair of siszing
belts and si:ing rcilers. ‘hey nre noted for their gentle handling
of the fruit and iney Evre not expensive considering their capacity.
To meet specinl requiremenis, some packing hcuses use sizers based

on s disphragretic syztem, while ~sthers employ vwelight sisers.

Supplementery fruit trestmenus

Brushing and drying of the. fruit is noymally done by & machine egquip~

ped vith revolving brushes and rubber sponge rollers. The advance of

the fruit is ususlly effected by means of progressor rods. The machine
is constructed of materiels which ensure thorough dryiag of the fruit
with minimun dsmage. Recently introduced brushing devices, to oope
vith fruit particularly susceptible to injury, enploy brushes thet re-
volve on their axee while advancing in & closed cycle, A vaxing device
i{s incorporated when deslicl. 1% gty o noted that the distinot sheen
of waxed fruit emhances its na.kei value; the prictice of vexing is
therefore gaining videspread acceptance,

Weshing with detergent matericis, a videly accepted pregtice in the
case of cltrus fruit, hes alsoc been found to be of value for other
produce, e.§. deciduous fruit and tomatnes.

Anti-s3ald treatment is designed to protect the fruit against scald
injury in cold storage, It is moetly done by the brushing machine,
but is cometimes carried out av the end of the grading teble ®Y
applyicg from ebove a streem of anti-scald solution.




P&cking

The clean, sized fyuit ie aeuu’ v a-sartle¢ or. rotating tables and
reversitle belite ~efore pucking. The astua packing is done by
hand or by mem's oI automutic bex-Tillers, into eartons or wvooden

boxes. There me be auroratins racking for revail sale,

Citrus fruit is conveyed from the sizer ts sperial packing trays

by means of distr.kuiing ropuratts,  Difficalties arisiag from wun-
expected variations ic size dictribuuior ars sountered, in the case

of trays and teite, iy 2l usiet e gidevwslls end deflectors and, in

the case of rolating tables, by attachment of sdcitional modile tadles.
The packing ¢f cit:rus Jruit !a tne by haud, Mechanization has so far
made little progruss, largely tecauze of the exac »ing standards pres-
cribed, especially by the export marke®., Thiz nlaces a premivmm on
efficient orgunizazion ¢ work ir the pec<ing ncuse  Output, appea~
Tanoe of the package aid preven<ion of fruit bLlemishes are all equal-
ly important. The fir-t mcdelg ¢ sutomat’ - feching machines have
recently sppeereld: they Jrap the frui’ wnile pecking or else pack un-
wrapped fruit. Packing of various kinds of fru.t and vegetables,
while vibrating the :rckage *o ensure ever illirg, 13 under intensive

study.

The packed boxes or car.ons are closed or nailed. Ir big packing
houses this is mostly done by sutomatic rmachinery; in ssaller ones
by hand. After closing, *he containers ere placed on pallets prior
to being dispatched to the sold stcre or o tne market. This, again,
is » manual Job althoug:, in *his case too, rirst steps are deing
taken towards wechanization.




Conveyor: are widely ured 12 the packing ncuse, &3 they cnatie
full exploitotion of the floor apace and efficient work orgeni-
zat on. The packing. materi. (s are usually bre ght to the packers
by overheed conveyors; vhey cen thus be prepared and :tored out-
side the packing hcuse proper. Chain ccnveyors are used ©c a8~
gemble the fruit packed in cartcas »r boxes for control belore
gealing and trmnsfer %o the pailets. The packed fruit is finelly
transferred by ioxk 1i”ts either to ccld storage or to trucks for
delivery o the markat,

It {s important to realize the extent o which the ezonomica of .
porticulsure can be influenced by proper choice of equipsent and
well designed layout. To ensure success, it 13 nedcessary (a) to
analyse the conditions.pertaining to any specific cese; (d) to
cbtain the post suitable technicel equipuent; {e¢) to fit the equip-
ment into a layout that will enable efficlent o-genizaticn of the
vork. Israsli experts are rightly reputed to be among the best in
this field.
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COLD 370RAGE

It shoutd oe borne .o omand thar al,e Tresn [Tyl e ria Jegetabues Lye
8.0 Blie Lllor s o e e e i o aget ke periacs of
storage enl rarveulng. S8 . .ve o parians, they are afracted by am-
bient ccauitic.ds, Shey €oniw. o cwosiie. e, vhise absorbing
oxygen, they coasure e rood 3120 W Jduring thelr growds perind

and transorsn t int. carben lioride weter snd enevgy (heat'  les-
piration and th» attendzint chemicel vrrocesses induce changes in the
appearance ~nd gualiiy o: ihe produce and finslly briag ibout ite de-
terioration (senescerce). e rate of deterioration is greatly advan. 4
by desiccation and the &ciion of pathogenic nierc-crganisms. The dete-
rioration processes canol be Cicpped compietely , but they can be zcn-
siderably revardcd by suitable storage methods.

Thus, good storage conditions arc suen that will minimize deterioraticr
of perisheble produce and will keep it sound and in gocd condit:on untis
marketing.

The rate of deterioration o1 Lorticulturel produce can be much reduced
by lowering tne storage tsmperaturi. The optimum .empecrature ievel
varies with differens lin. 57 protuie = avon with differert vacieties.
General.y speaking. <he best re uits ars chtained at tho lOwWest temperf-
ture thet a given commodity car. iclesa  witncut "ehil.ng irjury".
Desiccation must alsn be prevented as 1t sawes loss o! weignt end shri-

velling of the produce, and :1 impsirs its taste and consumer appeal.

Cooling of the store is accomplished by mesns of air coolers. These sove
asuelly equipped with two-speed, high-efficiency fan unite that circulsate
air at a high r=te on full spced for pull-down duty, and &% reduced rate




for hold ng ity Toodiha o cans of

rofuce 3o red oo bulk ping, adequate
ventilution 15 ~reentiel ~ad . voper suacking of tae Line muet be ensured.
Thexre hex be n o csnczney L .tely L. cunBtruc. cold storss from prefabri-
cated elements .r sendwicrn .ovsvruetion wnive consisting o7 inner and
cuter lorers O rist-resistient stgﬁi profils sheets or fllor-reinforced
poiyes-es, with inguietirn luyers between, This may be very helpful
vhen erecting °nid stores .n aress distant from industrial or building

renters, mad where sikil’ =1 laltcur is gasrce »r unsvailatle,

Fefrieration aione is on the winele insufficient to maintuin the keeping
quality of the preduce ior Lwg periods. Ihe tontrolled atmosphere (CA)
system is designed to prolong tho storage life of fruit and vegetables
by inhititing the recpire+<ion end sther biochemic:l processes which lead
10 deterioraticn. The oxygen ~tontent in CA rooms is reduced while the
carbon dioxide content is raised i~ pradeterminel levels, according to
the requivenecnts o1 the vrarisus comuodities. With this gystem, apples
and pears pil wnto siorage .n Jugust, 100k and teste like freshly plcked
fruit when marketed $n May ¢r» June of the tollowing year., CA storage has
teen found 1o e peotiewrariy useful in the 2sse of produce susceptible
to chilling injtury.

The CA systran nscessitates tne cone ruction of specially designed rooms.
In addition to the normal requirerents of cold storage, arrangementa
have to be mnde o provids fo-

(a) Ges tightness

(o) Reumoval of excess v, from the atmosphere
(e) Control of “he oxyge; level

(d) Maintenance of cujtaile relstive humidity

(e) Adjuctment of atmosphers o pressure

(f) Supply of norzal air »r emersen.ies
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It Is recooco o un LAt v Tt U U Y ujutiaeds belore ase.

Tr Tzrcel th. LR fens By P g LiE LGLeITS. Rresgure Lo
anproxiyabely O am owouos gouge T uime regulre Jor the preasur:
to drep from Zo :f:n Vol Baedat n how aehn than 50 to H0 minyates,

acedrding to *hi: sl of “du ol

As 1t d8 poccinis Lo oifesi & whange of surospacre compesition only
after seeling o complvie stoyese unic, the econcmicel cepecity has
been fouwnd to ve Letvern S0 vad (0 tora, deproding on the type of
product end cvaileble transport DalilaTaes, In determising the dlmen-
sional espects of the deangr ~f & aocarn siorage room, it is sdvisabiec
to adopt the rtaisdard ;.lle¢t and the sitandard buik bin as poiats of
reference, It is elsc impoy tiut t2 encure sufficient manoeuvrability
for the fork 1lift trusis.

The tewporatures i{n CA rocus &re centrolled by reans of thermostats
with senging elements lcoated =t strategic prints. The differentinl
obtainnble in practice in Largsr rcowns is plus/minus 0.3°C. The
temperatures of the produce ere neesur:-d by meens of suitably placed
distant-reading cherncueters,

The excess of U0, Lrovused by redpicrailon ¢ e vtored produce is
revaved b peann ¢ rovvhhew: The dey Tinl terypoar is considered
at present to be the wost eccrerical; it is vavoi.ularly suitable

for atmnspleves wieth o 1o oz s 7-rrut . (ai coneentraticn mesfu-

rements ara taken onse or “wice daily by neans of an "Orest" enalyser;
in larger stores {they 2r2 ebteined Ly fentrelieed recording eguipment.
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As a general rule, to obtely the beat reeni<g with storage of horticul-
tural produc:, it is desirable t5 he.ves., jack and put in store on the

same dgy, to ~nsure rap.d cosling o *he required storage temperature.

Refrigerated trapsport

It apoilage of horticuliurzl produce is tc be prevented, a consvinuous
chain ot refrigeration musy b= gept up rom harvezting right up to
delivery to the 2onsumer, With thie in view, rolrigerated transport
hae been developed, using mechernicel or cremacal refrigeration systems,
or a combinatior of both, MYerhanical refrigeratlon unite are most
widely used a* present, tut chemical refrigeration is rapjdly gaining
ground as it often gives mu:h tetter resultz and does not require

heavy or complicated machinery, Liquid nitrogen refrigeration mey be
particularly convenient for prolonged export shipments.

Along with refrigerated trucks, *rains, ships and alrplanes, refrige~
rated transport contairers are now making hcadway. Thelr great sdvan-
tage consists in the sase ¢f combining verious modes of trensport (land,
soa or air) end simplicity of «“ransfer from one to another without re-
moving the roduce froa the CA emds tions or tresking the refrigeration
chain,

Brecjel fruit treatments

Some spacial treatments are designed to prolong the merketing life span
of various kinds of fruit and to facilitate regulation of the market.
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(a)

(»)

Ripesing

Artificial ripering 1s mostly resor.ed to <arly ia the season
when supply is ecarcz. The fruit Lz ripened by means of raised
temperature and humid:® ¢y, and by application of gases, such as
ethylene, which accelierate the procsza of ripening.

Regreening

The treatmert is applied tc =phanus the appearance of early
fruit which is already ripe and (it for corsumption, but is
still green in colour. This is done vecavse the pudlic prefers
fruit with the characteriatis "rlipe" eslour.

Degreening is widely preciiced wiih citrus fruit., If properly
executed, degresning ba: no decrumental effect on frutt quality.
Degreening ceu oculy be dic. wiih friit whi :h Las reached the
required stage of matur.ty; this deing determined By objective
ceriteria such as Jaice wnd scluble solide conteat and ratio of
soluble golids tc acid.  The scope Nf :ne treatwent is alzo
circumscribed by the capacitly ana oificacy of the degreening
rooms. The regu:red dura lia of degreeaing raries considersdly.

The degreening rooms mwust have ref.igersting »r evaporative
cooliag installetion, as well as arrangements for heating in
cold vesther, Preciss temperatwe cegiiaticn during the de-
@resning process is very {mpcrient as devistiona froa the norm
Say have & deletericus effecti on ths frult. helative humidity
must also be carefully :oatrollied “o avyid ohrinkage of the
fruit or else unsigntly, mouldy rind. This 1s omnly possidle



1f fruit is properly stacked, with cmple space betwean the stacks.

the respira..on rui2 of ci..ly irult .8 very high and might easily
result in excessive and in uricus accusulaiion sf carbon dioxide

rnd other gases. The atmoaphere of degreening rooms and storage
chazbers must thersfore be w.der constant conirol, and adequate
vertilation has 1o bs previaed td> remove the excess of harmful gases.




PLARNING AND ORGATS ZATLON OF ENTRLIZFL ACIL TIES

To promote the econom.c and s. ial alvancement of rural populaticn,
1+ 18 necessary to L Tiy el Crnas wueces Ol capioyment beyond
the scope ¢f a sinile villuge. Only in *his way is 1. possible %o
achieve equaliza.inn o 0 Liiiaaeo. an oue varicus services with these
available in unc ciey and %o bring 2p the rete of income growth in

the rural areas to that prevaliing in urben centers.

Rurel cocperation prcvide: on appropriate framewcrk for integration
of services and productive enterprises with the farming ezonomy.
An important asset of centralized facilities 1or the handling and
processing of produce consists ir the reduction of wmarketing end
brokerage expenses  Within the framework of regioral organization,
8 group of farming communities cen set up lerge-sctle Joint enter-
prises that would justify the intrcduction of technolcgicel innovae
tions and the employment of highly skilled manpcwver,

The Joint entarprises can be convenie.tly divided in the following
strate of rural organizations:

(a) Village group conters;
(b) FK.gional centers;
(a) Inter-regional centers.

The village group centers are intended to serve as foesl points for
the provision of perconel, public and economic sz: vicez to & nusber
of farmers or cooperatives. Theee centers acccmadate scsisl insti-
tutions which could rot ve operated at &n acceptable standard within
e single village (e.g. schools, clinies, sport installaticns, culture
centars, youth c2lubs, etc.) The economic services are limited in




scope and facilities {(e.g. veggtable sorting surds, egg sor.ing stations,
ete.).

The regional centers contain public and econowmic services of a mach
higher standard. At thic level we nlsb find prouuce handling and pro=-
cessing enterprises., Between 10 and 20 communities are served by such
a regional center.,

The inter-regional centers do not supply public or economic seivices

%0 the individual but rether serve as focal pcints for intemsification

of production. The erntarprises ==t up in these centers are mostly those
that require e sutstantial farming ninterlend, The number of communities
connected with an inter-regional center ranges betwveen 25 and 50, elthough
it mey occasionelly asxceeld the higher figure.

The functional dilferentintion between the various levels of rural co-
operation is largely determined by tne reletive veight of three elemmants,
namely pudlic servicea lor the iud‘vidual, economic services, and eatsr~
prises for the rendling end proc=ssing of farm produce. The enterprises
are mainly concentira“ed at ihe regiona®l and the {nter-regional level.

Tne bigger the entorprise and the broader the farming hinterland it re-
quires, the . gher the leve’ at whir.. .t would be s=t up., 'This is evi-~
dant from the tabulated data which are based on a number of inter-regional
development schicmes implemented in Israel.
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ENTERPRISES DEALING WITH ACRICULTURAL PRODUCE aND
LTS PROCESSING AT TUE VARIOUS STRATA OF RURAL COOPERATION

i 8 - e v—— ——— g

s pe of Enterprise Size or Strata of rural cooperation

production Village- | Regional later-
o volume | group I regional

andling agricultural g

2 produce

§old storaye houses All sizes 1 L

‘ruft socting and )

packaging All Sizes 4 L

ackaging of citrus fruies +

Yegecable sorting shed +

Forting of potatoes §

. onlons Madium L

Porting of potatoes &

' onions Large ' '

$orting and packing of

: bananas :

Bse sorting &

gtk receiving station L

: rocessing of produce

Cotton gins 1
Cotton gins 1
Alfalfa drying :
] Alfalfa dryin -
Rrying of fruit and vegstables -
ruit and vegetable conserves <
Jorltry sla-ighterhouse : 1

§ce—crem factory

argarine factory +

roduction and supply to
the famm

zedmills Rural expanded i
redmills Mediun 1

sedmills Large L
rying of orange rinds L
genpost production 1

P2vy equipment ) §




The table presents a classified 119t of enterprices set up at the
various lev:ls o rural cooperation. It can be seen that enter~
prful esteblished in vilisgu gToup .cnters are few in number and
lisited {n scope, vheress plants for the handling end processing
of produce and manufecture of ferm supplies belong mainly to the
higher strata of cocperaticn.

The enterprises in the viilege group cepter are of nodest size
and they zoetly repiace rimilar installations which were previowly
1ocated in the villsges a.d proved to te unvisdble at that level.

The disposition of enterprises betveen the regional and inter-
regions} centers is partly » zatter of functior and partly of.sime
a8, for instemocs, in the cese of pctato sorting plants of feednills
vhioh ars to be found iz doth,




APFREDIXES

b

GRADING AND PACKING BQUIMGNNT




A. APFLES

A standard line it capable of grading and sizing an average of
3-4 tons of fruit per hour. The actual performance will depend
on the quality of the fruit, grading ead si zing requirenents,
and efficiency of Operators.

The equipment is designed for the wvet system and includes & stop
scalding unjt. Different comtinations can be planned for a dary
system or a combination of the two.

Pover demand : 20-25 H.P.
Operators : 4560 per day.
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FLON DESCRIPTION

Incoming fiult, in big contairers, i{& pluced on a rolier conveyor,

From the conveyor, the container is moved to a hydrauliz apparatus
vhich soaks the container and "ruit in a apecial tank.

Contipuous civcwlation of water in the tank forces the fruit wp o
the surface and pushes it on towards the presizer and the elevator
at the other ernd of the tank.

T™he presjizer is designed to separate the undersize apples and the
foliage from the rest. These are withdrawn from the main line by

& special conveyor, The presizer acts also as a flow coordinator,

An elevator pulls up the fruit from the soeking tenk and moves it
onto the grading table.

The grading table has three storeys. The main story is designed

- to carry grade A apples. The ‘wo other storeys, in the form of

&n overhead iwo-Storey ronveyor, are reserved for grades B and C,
Grade C is delivered to a special container at the upper end of
the grading table, Grade B goe: *o a one-line sizer for sssortment.

The grade A apples are delivered from the grading table to the stop
scalder, an apparatus for special disinfection treatment %o prevent
scald in cold storage.




The next station is the vater eliminator, where the fruit is
brushed and dried.

Bow the apples move on the main siser; from here each sigze finds
1ts way to & special bin,

Out of the bine, the apples are packed in standard boxes or
cartons and are then takken by & special conveycr to a stasking
site. '
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A stendard line is poteatlially capable of handling an average
of 80-100 tons cf fruit per 8-hour shift, dbut actual perform=
ance depends to a conaideresble extent on the variety and qua-
11ty of the fruit, tne efficiency of workers, and other factors.

Sizing can be done in & central volumatic sizer; it is much more
precise than the regular sizer, as it mensures each single frui¢
at four points, ’

Various additions and nodirications are possible. Each case calls
for a special study and the design of the line has to be sdapted

to specifie conditions,.

Power demand : 35-40 I,P.

Jvper-tors : B0 ~ 120 per dey.




FLCWS DESCRIFTION
Tad arat ig dvsrel teex bias o- field boxes, mechanically or by hand,
ontw 8 trarsporiing belt,

The trassporting %elt celivers ths fiult to the first grading tadle,
vhere the preliminery cullinz !e done.

ihe pre-wash ataticn 1s designed to clean the fruit defore disinfection
treatment,

The fruit {s now passed through a 12 m long &umt&:tiau tank in whieh
th: fruit is subnerged intc & hot solution of syitadle chemicals.

The dicinfected (ouith 1 ralsed Ly a special elevator to the main washing
machiine, where 1t gets u thorough scrubbing.

After v-shing, the frult .o 2oved 50 a Soter elininetor vhich is a come
vination of speclel sponge rubbers and vringere,

The fruit 19 aow moved to e water to get & vax cover for better preser~
vation,

After waxing, the foult enters a long tunnel, equipped vith spscial
fana, for ary.rg.

A nevw e gecond greding atstion congicting of two or thres tables,
vhere final gradirng i3 done.




Following the grading, the fruit is passed on to the sizers for
assortarat sccording ¢ size,

The varioun giges go intc separate bins. Here the packers are
staticned and pack the fruit in boxes,

The packed boxe: are carried by a conveyor to & stacking ares.
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C. PLaCHES

A standard line is capable of grading and sizing 2-3 tons of
fruit per hour. The same line can also be used for grading
apples and pears.

The leyout described is suitable for a village of mediunm sime
or & big farm.

Alterations in the layout or in the equipment can be made, if
desired, with o viev to increasing the capacity or reduciag
sanual work.

Power demand : 8-10 H.P.

Operators t 20-30 per day.




'FLOW DESCRIPTION

T™e incoming fruit is dumped Dy special hand dumpers to s feeding
conveyor which carries the Truit to the grading table.

The empty boxes are carried away dy s roller conveyor.

T™he grading table consists of moving delts vith divisions for
sach grade. Orade A is placed on the middle wone of the mala
belt. The culls are earried by the same oelt but are separsted.

from grade A.

Grades B and C go onto & special overhead belt suspended at he
niddle of the table.

From the grading teble, the frult is moved w0 & four-way sizing
sechine. Thres ways we ruqmd for the sizing of grads A,
vhile the fourth 1s set apart fcr grade B.

After | sising, grade B fruit is gathered in spcial bins. Orede
A 18 oarried by special belts to revolving discs which collest
the &fftmt siges.

Packing is done either manually or by special machines.
The packed boxes are placed oun pallets.
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