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Summary 

Israel produces a range of fruit anJ vegetables of high quality which are 

marketed as fresh produce in overseas markets. 

Fruit and vegetables are highly perishables and must be harvested at the 

optimum maturity, cooled as soon as possible after harvest and then tran

sported to the consumers under the conditions most suitable fer maintaining 

quality of the produce. 

Vast resources of technical information are avalaibles from the leading post

harvest research institutions in America, Canada, &urope, Australia, South 

Africa and Israel. 

The quality of fruit and vegetables experted from Israel can be imprcved, 

and the marketing reasQn extended by adaption of existing technology with 

applied research to develop handling procedures specific for each product. 

The two leading Israeli export companies engaged in exporting fruit and 

vegetable have modern centralized cooling facilities which are used for 

precooling produce before e~port. Suggestions for improving cooling rates, 

improving the design of future facilities and the research approach requi

rP.d. , have been made in a report by a U.N.I.D.O. expert agricultural engi

neer. These recommendations are now being applied to the commercial cooling 

operation. 

The Citrus Marketing Board, Israel Fruit Growas Association, ~nd the Agri

cultural Research Organizations Division of Fruit and V~eta~ e Storage and 

Institute of Agricultural Engineering have teams of highly qualified scien

tists working on basic and aprli€d post-harvest handling research. It is 

essential that selected technical officiers such as engineers and physiolo

gist from these institute travel to~ether to overseas research institu~ions 

to establish contacts with other research workers and to enable prom1•L 

application of overseas research findings to the local industrr. 



A list of projects considered suitable for applied a!ld adaptive research in 

Israel is included in this report. 

Because of its complexity and the involven.ent of many research d~_sciplines 

the extensio~ of post harvest technology is best carried out by eitter the 

research workers themselves or by extension mrketir_g technolo."ists working 

with t:ie teams of post harvest research workers and group involved in handling 

frui_t from harvest ur.til eventual consumption.Promotion for <'U,:::h extension spe

cialists must be based on success in 2pplication and adaption of research 

results 1:y problem solving rese:trch, coru::ultation , and the rroduction of ex

tension publications and newsletters, rather than t~1e pu":_1lication of scienti

fic papers in recognized journals. 

Comunication between all researcr'. extension personel in1r" 1 ·red in post harvest 

rese:irch is recp1ired to ensure that uniform recom:r.endations are made and pro

blems are solved within the shortest possible time without wasting research 

resotv•ces and time. ·Y"'.all ir.f orr·:al l"":"O' ;-:::::; of re~;e;;.rc:1-extensi Jn personel 

wor~ing in common fields, such as packaging, citrus hanul'ng, controlled 

atmosphere storaRe, un the stora1-e of vegetables shoulU oe forr.!ed to meet an

nually and also wher~ ver technical problems arise durin&; the exnort season. 

r•ianagers of frui. t packing sheds vary considerably in level of edu~ation and 

technical skills. Appointment of technically trained officers responsible for 

the handling and quality control of claim products should be encouraged • 

Short courses a.nd training of existing manager..ent will encoura;.,_ the und.er

standing "nd adaption of new technol:.;gy rcco:n.11ended by research-extension per

sonel. 

Overseas evc...luation 'Jf trial shipments and quality control of fruit from com

merc~_al consignment by specialists familiar with post harvest technology is rec

comended for all products ex-ported. Potential loss of qualitv and sales can be 

avoided by marketing the produce overseaf according to its conditiuns on arri

val and t,y prov~.d:Lng "feedteck" of specific local market requirements, for 
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packaging and maturity. 

Ccoperation of local machinery and coolroom manufacturers with engineers from 

the Institute of -~gricult!,_ral :~n;ineerinr-;: ar_d U::iversities is recom.T.ended to 

ensurt- that most up to date research results are incorporated into new designs 

and proper evaluatiJn occu.--s before col!l!Ilercial equipnent is built. 

Effective extension of new post harvest technol0gy to fruit and vegetable 

retailers , chain store managers, transport compinies and fruit and vege

table growers can be encouraged by distribt1tion of "post harvest handling news

letters" similar to "Perishable Handling' produced by the University of 

California and by de:noI ;:tration of tecil!'.olocy- d:.tring annual "open days" at 

research institutions. 

The methods ~ugl-'"ested in tr_is renlJrt for improving Le anplication of research 

results cau be achieved within the existing framework of research institutions 

c..nd commercial comppmc-s by shifting res.earch priorities to applied research, 

providing incentives in -;;erms of pror:iotion for ·~doption, application , and 

adoption of new technoio§.Y ~nd by employing more research-extension orientated 

personel in cooperative packing sheds, post l.arvest research research institu

tion..9 and the vegetable n:arketing or~~izations. 



INTRODUCTION 

The limiting factors to extending the export of perishable products from 

Isn.e: are the distance from European markets and the li!lli ted storage life 

which can result in loss of quality during marketing. 

By combining temperature :n.e.nagement , narvesti.l;e m'lturity , p.ickaging technj

que and ~odified atmospheres, a specific handling system can be engineered 

for each fruit or vegetaole to ensure that quality will be m~intained for the 

largest possible time. The aim is to transport the commodity to the consumer 

in the best possible conditions by the most practical methods, at the lowest 

possible cost. 

In recent years the amount of technology bvailaible for application to the 

handling of fruit and vegetables has increased so rapidly tnat the limitation 

for "imFovement" is the rate at which the new technology ca.n be extended or 

applied to the marketing sy3tem. 

This project was initiated to suggest the most effective method for gaining 

access to local anc overseas post harvest technolo;SY, and applying it to the 

local export industries in the minimum p0ssible time by utilizing local perso

nel and measures. 

Overseas visits by physiologists and engineers have revealed techniques which 

are suitab:e for application to the 1.s.ndling conditions and climate of Israel. 

~ore recently a U.N.I.D.O. specialist agricultural engineer su~gested improve

ments and research directions necessary to iffiprove the performance of pre

cooli~ installations in Israel. This current project is intended to follow on 

by suggesting suitable technuln~ for application in Israel and possible method 

for researcr extension and application of the best of local and over3eas 

research results. 
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OBJECTIVES 

1.) To make r-ecommendations on methods for adaption and application of 

research findings to the commercial ilandling of fruit and veget~bles 

for export from Israel. 

2.) Discuss with industry g:-oups the exsisting systems for podt harvest 

handling of fruit and vegetaoles and advise on new development~ in applied 

research in overseas countries, espe~ially Australia. 

3.) Advise industry groups of methods and equipment develop3d for handling 

specific fruits that ID£..Y be easly applied to the handljng of other fruits 

and vegetables. 

4.) Lecture to research staff and discuss the post harvest handling of fruit 

and vegetables in Australia and suggest possible directions for applied 

research in cooperation with export companies, industry groups an~ coope

ratives in Israel. 

FINDINGS 

The procedures used for the post harvest handling of fruit and vegetables for 

export and local marketing by the Citrus Marketing Board, Agrexco, and the 

IsraeliFruit Growers Association were examined and discuss~d to determine their 

requirementE and sources of technic~l information. Discussions with offi

cers of the Division of Fruit and Vegetable Storage and the Institute of .Agri

cultural Engineering were held to exchange research information, and determine 

the most suitable way to communicate research results to the industry, adapt 

overseas research to the local situation, and work with inJustry researchers 

to ensure that the most suitable technology is applied to the handling system 

recommended for each f~iit and vegetable exported. 
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ISRAEL FRUIT GRO'.iERS ASSOCIATION (Kiryat Shemona) 

Tne Israel Fruit Growers Association employs a research officer and two assi

stant5 at its well equiped laboratory situated near Kiryat Shemona. fhe success 

of the group in researching overseas information, adaption by local research, 

and application to the field situation i~ revealed in the handling, controlled 

atmosphere storage antl marketing of apples in Israel. 

Initial contacts for researcr information were made by overseas visits to ap

plied research institutions in California, New York State, &lrc;e and England 

and a regular exchange of in~ormations in the 1onn of extension newsletters, 

field observations and first hand research results has been continued by mail. 

The need for on the spot information , analysis services for chemicals used , 

and quick results r>L.ve all been recognized by this laboratory. hesearch covers 

all aspects of post narvest handling from predicting and asses£ing the correct 

harr~st maturity, fungicide treatment, coolstoie construction, desigr,constr-~c

tion 1md operation of controlle.1
• atmosphere equipmer.~, temperature roeasurement 

and the final marketing of the fruit to the consumer. 

The research extension information is applied by the officers of the laboratory 

working with well informed cool store lllana.gers who understand the technclogy and 

maintain and build their own equipment. They are encouraged to contact the labo

ratory if problems occur and f,ome have visited C)Ol store~ overseas to investi

gate new techniques themselves. 

A seasonal newsletter is published about four times a year to inform managers of 

new technical dPvelonments, additional services provided by the laboratory and 

potential problems to wat ::1, Annual recommendations are made to fruitgrowers on 

maturity requirements and post harvest treatments before t: y deliver fruit to 

the cold stcre. Field days are held when it is necessary to demonstrate a new 

riece of equipment or demonstrate the results of storage trials. 

The similarity between techniques for storage and handling apples in South 

Australia was discussed and information was exchanged on generator design and 

constru~ticn,poly~rethane foam and aluminium for cool room ccn&truction, 
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calcium for improving storage life, thiabendazole analysis, ethylene 

removal from storage room , apple maturity prediction, and experimented 

techniques used for obtaining practical recommendations quickly. 

The practical i-cnowl~dge gained by the workers ;n this laboratory could be 

readly applied and adapted to the storage and marketing of the other fruit 

and vegetables. The applied nature of the research and the extension ada

ption systems usei have ensured that the association is stori11g fruit wider 

the best possible conditions availaible. The delay between development of new 

technology and its application is minimal. 

CITRUS MARKRI'ING BO.ARD 

The Agrotechnical Division of the Citrus Marketing board emplcys a group of 

technical qua.l ~fied personel responsi.ole for the application of post harvest 

handling technology to the marketing of citrus. Each officer is responsible for 

researching a key section of post harvest handling procedures as well as being 

res~onsible for technical advice , problem solving and application of new hand

ling procedures to a group of citrus pa.eking sheds. These officers provide 

technical services for citrus packing sheds a~d are encouraged to provide 

advice , and solve technical problems for pa.eking sheds managers rather than 

to "police" their operating procedures. 

Officers of the Agrotechnical Division have accumulated considerable practi

cal experience in the technical problems of citrus handling in local 8heds. It 

is important that these officers should have acess to all possible sources of 

information relative to their assigned field of researcr.. l.'hey also provide 

the cont:cts necessary for rapid application of new ideas to the citrus in

dustry • 

A quality control section has recently been set up to examine samples of fruit 

packed by different pa.eking sheds. It is intended to provide incentives for 

packing u uniform line of high quality of fruit by introducing a system 
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of fin·3S and bonusas for the packing-houses according to fruit quality. 

Fruit quality is assessed oL arrival abroad by a recently appointed resident 

technical officer. This enables export trials i~itiated by the local technical 

officers here, to be assessed on arrival overseas and also enable fruit to be 

marketed according to its condition and market requirements. 

Liaison between specialists in the citrus marketing beard and research workers 

with sjmilar interest occurs, but should be further encouraged and developed in 

the form of joint projects for the application of research results. The combi

nation of theory and practical application will provide the best possible tech

nology for select managers to adapt. 

Post harvest handling prccedures used in Is--el were discussed at lenght with of

ficers from the Division of Fruit and Vegetable Storage Researct, Institute of 

Agricultural ~ngir.eerill6, and the Citrus Marketing board. 

In the fields of automatic fruit packaging , and the cooli11g of ~.,.,iit after 

harvest excellent cooperation at the applied research level was obseved , A 

physiologist, erigineer,:nachinery manufacturer and a scientist from the Technion 

University we1·e all working with a citrus ciarketing boaro specialist in a 

packing shed to demonstrate and apply a new system f0r the automatic packing of 

citrus. This type of coordinated application of res~arch results to the field 

situation should be encouraged by providing equal opportunities for promotion 

for research-extension officer~ successful in applying research results to the 

commercial situation. 

Automatic packaging 

Local research workers have developed a system for automatic filling of boxes 

anQ bulk bins with citrus fruit. This system will considerably reduce 

the labour input and cost involved in the packing of citrus for export. The 

research approaches used and participation in field application will ensure 

rapid adoption by the citrus industry. 
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Post P.arves ~ Fungicide Treatment 

The citrus industry is at present applying sevaral fungicide treatments for 

the control of citrus wastage during marketing • The industry is rapidly 

developing automatic packing , export in 1ulk bins, and considering nee· 

tt>chnique~ for storage of citrus. In order to aevelop this technology fully 

ne.t and more efficent techniques for fung!.cide application must be consi

dered. Prompt application of fungicides ~mmediately after harvest using 

nipping equipment and a single protective fungicide applied to the fruit 

prior to washing ia recommended to ensure comrylete control of wastage and 

allow fruit to be automatically filled into boxes without individual wraps. 

Storage of citrus 

The ethyl9ne free controlled atmosphere stor&ge system currently under 

development in Australia may provide an alternative to the current practice 

of ventilated cool storage. Altough t~e current practice of checking samples 

of stored fruit to determine wastage allows selective marketing according to 

fruit condition, an alternative system of handling may give better results. 

If the fruit is fungicide treated and stored in bulk, any wastage can be eli

minated prior to packing, and the aistorsion of cartons and fungal growth 

on wooden boxes would no longer be a problem • 

Reducing Weight Loss of Citrus 

The precooling of citrus prior ·co export in r.on refrigerated ships has con

siderably reduced this problem. However,often fruit loses water by evapora

tion during delays between harvesting and packing. it. system of e·1aporative 

cooling is at present being inve~tigated by officers frvm the Institute of 

Agricultural Engineering and Division of Fruit and Vegetable Storage kesearch. 

By combining prompt fungicide treatment with the wetting of bins of fruit 

after harvest and their storage in an evapcratively cooled area,weight loss will 

be kept to a minimum. 
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Precooling facilities 

A U.N.I.D.O. expert engineer has suggested improvements in packege design, 

stacking patterns, and coolroom design which should improve the performance 

of these facilities. A conventional coolroom with the same amount of air move

ment and refrigeration capacity would provide more uniform precooling than the 

present system. 

Oleocellosis injurie~ 

A handling procedure for harvesting turgid fruit susceptible to oleocellosis 

is requirPd. The·techniques recom:nended by the University of California, River

side for predicti~ and avoiding oleocellosis during harvesting should be adopted. 

Fungicides used for fruit treatment during this susceptille season should be 

applied promptly and phytotoxic materials should be avoided. 

Other Fruit Treatments 

The effects of G.•., and 2 - 4D on 1 showing color development and maintaining 

citrus rind quality are well known. Combinations of these treatments can be ef

fectively applied to improve the quality of oranges and lemons for export. 
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AGREX.CO 

The Agrexco organization is responsible for the marketing or a wide range 

of perishable horticultural produce including vegetables, stonefruit and 

flowers. This organization has been established for a shorter period of 

time than the Citrus Marketing Hoard but because of the highly perishable 

nature of the produce handled its needs for 1:1 quality control system, well 

trained technical officers and overseas assessment of export are greater. 

AgrexcQ requires practical information on the best systems for handling fruit 

and vegetables from the time of the harvest through to eventual merketing over

seas. This information is heat supplied by specialist post harvest extension 

officers working within the established research institutions and carrying out 

joint demonstration trials with equivalent technical people employed by the 

Agrexco organization. Tne specialist post harvest extension officers,by working 

with applied research specialists and with the industry can apply tne techno

logy developed for other fr~its to the produce exported by Agrexco. 

The system developed for precooling and expert of strawberries is a good ex

ample of the sort of cooperation between Agrexco and Research Institutions 

that should be encouraged. Although there are still problems with package de

sign and stacking methods, the fruit has arrived overseas in good conditions 

even when exported in refrigerated containers aboard ships instead of by air 

freight. 

Production orientated extension officers working for the Ministry of Agricul

ture cannot effectively extend post harvest technology because of their exi

sting commitments and the complexity of the technology involved with the post 

harvest handling of fruit and ve5etables. The production of a hi~h yielding 

crop is often not in the interests of the high quality and critical maturity 

required for export markets. Specialist post harvest extension technolo~ists 

are better qWtlified to liaise between production extension officers growers 

and industry requirem~nts. 

11 
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Broad Industry Problems 

The broad ~ndustry problems on which research-extension efforts should be 

concentrated are: 

1) Harvesting at the correct maturity and handling to avoid injury and damage 

to produce and containers. 

2) Sanitation - all packing equipment should be kept clean and sterilized and 

appropriate materials for control og bacterial and fungal wastage should be 

utilized when requjred. 

3) Rapid precooling followed by temperature maintenance during transport and 

marketing. 

Overseas Laborato'.!'Z.,__ 

Establishment overseas of a technical team and laboratory will enable the condition 

of perishable to be checked on arrival and sales arranged accordingly. Some produce 

travel better in a green condition but initiation of ripening is required prior to 

sale in cooler EUiopean climates. Such a laboratory can supervise the controlled 

ripening of produce prior to sale. 

Extension of Marketing Period 
0 

Many flowers can be harve~ted at the bud stage, stored for several weeks at 0 C and 

then opened prior to marketing without reducing quality or shelf life. 

The e~tension of marketing periods by manipulating maturity, controlling temperature , 

and initiating the ripening process should be examined for many of the products 

marketed by Agrexco. 

Cooling Methods 

Agrexco has the basic equipment suitable for precoolin~ fruit and vegetables. 

Forced air cooling, vaccum cooling, room cooling and hydrocooling all have a 

place in the cooling of fruit and vegetables prior to marketing • Research to 

improve cooling rates by modifying package design has been suggested and is 
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being carried out by the Institute of Agricultural Engineering. 

The problem of pilfering , security checking and costs in relation to return 

are important aspects of research application. 

Quality Control 

The introduction of a system of quality control is essential to provide a fair 

system of incentive payments for packing quality produce. The importance of 

quality control is emphesized by the highly perishable nature of the produce 

and its critical maturity for marketing. 

13 
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lnstit11t~ of fwr·i• ult11rnJ &!.nlJiOaering 

Thie researct: or ;a.nization employ groups of hi4iJ1y ·1ual1nfld pei'>ple ~xperien

ced rn T·.,'*!rchillti prco!.~ associated •ith the post harvest bandll~ of fruit 

&rl'i ·,~get.tt.olea. Lespite U;r,~iir;lon ot tl!tt t.o ~JI& fl"'91J each other,eoaperation 

in Joint research projects ts developi.11,c. The lutitute of Agricultural ~i

nP.eriliiS can provide ve luu ble bani" infol'lllltion on cool~r design , air fl ow 

systems, and p...c.tci~ mac! • .inecy desig:i. 'l'ho production engineering d1vi~ion con

tributes valuaale infonrlb.tion on systems deail(Jl and possible weaknesses duri.na 

commercial app~icat4oa of resea!'Ch re1r~lts, S~e post narveet resP.~rch lnvolves 

the 1.usc bnd development of COllplicated 11achinery it ii esaential that officers 

from these diviaione work t'Ogether and contrillu~e jointly to research projects 

and 11.pplication of tectmolu:r.y. 

ile&earch workers in these Ol"iliDi~itions aJ."t1 orientated tow~d.s applied res-.rch 

for the local induetries but Uae .application Of 'tfleir fin41.cgs is limited by the 

s:;steai of asseseameut for promotion currently operati'ng. l'rOllOtion ia. based OD 

the production of rese&rc,14 ptt?ers vhicb especially in the field of poet harvest 

phJBiQlogy aust be of a nigh staodard for accept.ance b;J recognized jour!ll'.ls. 

'thi• aye~• ot pro:aotian: doea not encoura..;e res~ilera to become irm>lved in tae 
application of local and overeeaa findings to the local industry. With the esta

bl ishment of incentive !or tu• application Of research reeults,tne develo~n~ 

of ei rE·se;~rch u:d:ension o·..U:look coo}'4!ration with industry will develop ., and 

n:sBarch re&.l.l1 ts will ·be. ai.l!lul tttncously applied to euit industry n~ed.a. 

Pro"ieit>n of money by industry fQr research wol.J.d be encoura.~ed by aaau.rance thftt 

the res~arch carri~ o~t will be followed through to tbe practical application of 

1·easul ts. lt i.s desirable for the res•rdl-ei;tenaion =-- to apply Halllta 1.ll the 

fl eld rather than leave it to unvther group not famiJ iar with botn the theoreti

cr~ 1 bnd praetical problems involved. 



Research approaches by these groups are in the right direction but more 

enphasis is needed on th pra~tical approach to problem solving by using the 

existing resources of research information availaible. This often means 

adapting knowle1ge post harvest }Jhysiology and engineering techniques to mo

dify existing ~rocedures for marketing perishable produce. 

RECOMMENDATIONS 

1 • Post Harvest Extension Specialists 

Extension officers specialising in the post harvest handling of fruit and 

vegetables should le appointed to work with researc~ staff in the Division 

of Fruit and Vegetables Storage and the Institute of Agricultural Engineering • 

These officers must be highly qualified, have a practical outlook, and capable 

of making precise recommendations based on scientific information availaible 

from local and overseas sources. To obtain effective extension of research re

sults the specialists must be actively involved in applied resear~h, demonstra

tion of new technology and the preparation of informatior sheets and newsletters. 

Promotion of existing staff should be based on both the productions and appli

cation of r~search results. 

2. Travel and Training 

Research personel selected for their ability to recognize and adapt technology 

to local conditions should travel to key overseas research institutions earring 

out applied post harvest research. Since post harvest technology is involved with 

engineering, marketing and physiological problems it is desirable for specialists 

from these fields to travel togheter to assess overseas research results. 

3. Commwiication between Post Harvest Specialists in Israel 

Post harvest handling principles are basically the same for most fruit and vege

tables. Systems of handling developed for some fruits can be applied with minor 

modifications to vegetables. 
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Post Harvest Researchers working for government, and private organizations 

shoul•i be encouraged to meet informally in s.na.11 groups to ensure the maxi

mum ~tilization of research informE..tion and experience. Small committees of 

this type in Austra:ia r..ave ~ncouraged the rapid distribution of research in

formation, provid6J uniform recommencations on post harvest techniques , and 

increased the relevance of research by preventing duplication of research. 

4. Rese~rch Equipment and Facilities 

Modern laboratory a:ad office facilities are required for officers of the Divi

sion of Fruit and Vegetables Storage Research. Coolrooms and controlled tempe

rature rooms are required for the ~emonstration and res~~rch of post harvest 

techniques. A small citrus packing line is ~equired for the demonstration of 

practical resear~h results to the citrus industry. Emphasis should be placed 

on sample modular design which will allow the equipment to be easly modifjed 

to demonstrate alternative hanJling and storage techniques. 

5. Overseas Quality Control 

Marketing organ~zations exp~l"ting fruit and vegetables overseas re~uire techno

logists resident in major importing countries to examine the quality of fruit 

and vegetables on arrival an~ make decision en their suitability for either sto

rage or immediate sale. Tnese officers will also assess the results of export 

trials and provide expert assessment of the causes of wastage and possible changes 

in technology to suit overseas requirments. 

The citrus marketing board has already based a technical office overseas for this 

purpose but more experienced and qualified personel are required for quality 

checking nf the wide range of highly perishable produce exported by Agrexco. A 

small laboratory similar t0 the u.s.D.A. facilities at Rotterdam is required for 

the storage,and examination,of produce from trial shipments. 
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6. Local Quality Control 

J. quality control system a~ recently est~blished by the Citrus ¥.ar~eting 

Board is required for the Ai;rexcfl organization. It is r1ecessary to provide 

incentives to growers and co.Jperative packers to pack only quality produce. 

Information from the quality control section can be used to paralise those 

packing poor qUd.li ty produce and increase returns to ·;;no'3e packing to a high 

standard. 

7. Courses for Packing Shed Managers 

Shed manage~s vary in their technical training and experience. Post harvest 

technology is i.Lcreasing in comple'l'.ity and rapidly chE.nging. A program of short 

courses conducted by experienced physiologists and agricultural engineers will 

assist managers in decisic l making and encourage adaption of new tecimology. 

8. Newsletters 

A post harvest handling newsletter covering all aspects of the post harvest 

handling of fruit and vegetables similar to the Perishables Handling Newsletter 

produced at Davis California is :i.deal for the extension of post harvest techno

logy to growers, packers, and marketing organizations. This newsletter should be 

jointly prepared by post harvest extension specialists working ·~.-ithin the Divisions 

of Fruit and Vegetable Storage and Agricultural ingineering. 

9. Extension Specialists for Agrexco 

Attention should be directed to the research and ~xtension requir~ments of the 

Agrexco organization. Because of the wide range of produce exported and the large 

numbers of growers involved every efforts must be made to adapt existing technology 

to the handling of this produce. Additiona: qualified research-extension specialists 

are required to work with the Agrexco organization and liaise with post harvest 

research specialists anG ~ngineers. 
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10. Research Priorities 

It is C..esirable to carry out some basic research within existing research 

institutions together with the immediate application of research results ~rom 

local and overseas sources. Industry organizations require immediate answers 

to problems and cannot afford to wait for the results of long term trials. 

t:xisting personel must familiarize themselves with all practical technology 

availaible and provide definite answers to industry based on their "resource" 

of information. 

The broad objective for ~search is to improve the quality and extend the mar

keting period for the exi. •·t of fruit and vegetables from Israel. 

Research should be directeC to providing significant increases in fruit quality 

which can be ensly demonstrated. reduce costs or increase returns to the grower 

and be compatible with other necessary post harvest techniques. a list of tech

ni4ues suitable for adoption to the local industry is included. 
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Projects suitable for research and apnlication to the improvement of quality 

and extension of the marketing season of fruit and vegetables eAported from 

Israel 

1) Investigate a system of fungicide application to citrus fruits aimed at 

prevention of WEI.stage by prompt treatmeut within 24 hours of harvest ,fol

lowed by an •3ffective application of a protective fungicide treatment to 

ensure nc wastage develops during marketing. 

2) By adopting the most effective program for controlling fruit wastagP,ef

forts can be directed to exporting fruit without wraps and in bulk -~ontaLners. 

3) Without individual wraps around P.ach fruit precooling in ventilated boxes 

can be investigated . 

4) Develop the system of ethylene free atmospheres for the storage and transport 

of citrus fruits, flowers, bananas and tropical fruits. 

5) Continue investigations into forced air coolir; for tomatoes strawberries, 

stone fruits, ar.d flowers especially in relation to container design and 

stacking arrangements or 1" ... -- ..... .o. 

6) Develop in tht field quality and maturity ~hecking to tnsure that only the best 

quali ';y prodil(.;t:. .:~rvested at the optimum maturity is exported. 

7) Provide information to th~ floriculture industry on the tecrniques of harve

sting unopened flowers,o:.:ool storage, and then preservative solutions for ope-

ning buds and improving vase life. 

8) Investigate the use of slipsheets instead of pallets f'or the handling of bulk 

export b;ns. 

9) Apply the technique of automatic pa.eking to other exported products. 

10) Investigate the effects of preharvest and post harvest ap?lications of high 

concentrations of calcium for improving the quality of locally grown apples. 
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11) Investigate the potential for building lightweight low cost coolrooms for 

controlled atmosphere storage using urethane foam insulation and an 

external metal vapour neal. 

12) Evaluate the plastic jacketted system for connecting existing coolrooms to 

controlled atmosphere storage especially in relation to the storage of vege

tables under high humidity conditions. 

13) Investigate the value and potential for adoption of a container system using 

"clip on" refrigeration units, and a. refrigeration bank at the po~t for x

porting fruit and vegetables in containers. 

14) Develop system using cold night air, evaporative cooling, and -~ting of 

harvested fruit to reduce weight loss and precooling time required for apples, 

citrus, and potatoes. 

15) Demonstrate the importance of storage temperatl...l'es for processing notatos 

and the value of combining the use of C.I.P.C. as ~ sprout inhibitor and 

insulated, ventilated and refrigerated pota+oes store. 

16) Continue to develop an automatic system for sorting of blemished citrus fruit. 

17) Evaluate the "air agitation" system for preventing odours and maintai.ning 

suspension of wettable powder fungicide in bulk dlipping tanks and flood ap

plications for citrus. 
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A P P E N D I X 

I. Job Description / / / / / DP !SR 73 014 11-02 06 rev. 1** 

Post Title : Post-Harvest Physiologist 

V\.4!'ation Three weeks 

Date required April 1975 

Duty Station Agricultural Research Organization. The Volcani Center -

Bet Dagan 

Purpose of 
Project 

Duties 

Qualifications 

To assist in improving refrigerated storage and transport 

of perishable products through applied research and intro

duction of moder~ equipment and methods. 

The expert, working within the Division of Fruit and Vege

table Storage of the Institute and in co-operation with the 

Division of Environmental Engineering of the Agricultural 

Research OrganJzation will be expected to: 

1. suggest research approaches aimed at extending post

ha~ 'St life or perishables; 

2. lead locel research staff in establishing improved tech

niques for evaluating the quality of agricultural 

products during refrigerated storage and shipment; 

3. evaluate commercial practices of refri~erated storage and 

shipment, and recommend improvements for the industry. 

Highly qualified plant physiologist-biochemist with experience 

in physiology and biochemistry of perishables, post-harvest 

handlillf' and storage, and laboratory evaluation of quality and 

applied research. 

** This revision of this Job Description is being issued due to a change in the Date 

Required. 



II. Project Counterparts 

Mr. G. Felsenstein 
Deputy Director, Institute of Agricultural Bngineering 

Dr. Zdo Chalutz 
Senior Scientist, Division of Fruit and Vegetable Storage 

Mr. Arie Sive 

Research-Exten~ion Post Harvest physiolo~ist,Israel Fruit

gr ~wers Association. 

Mr. N. Kaplan 
Advisory Section on packing houses, Agrotechnical Division, 

Citrus Marketing Board of Israel 

¥ir. D. ~halit 

Quality control section. Citrus Marketing board of Israel 

Mr. Z. Keshet 
Sharnoa Ltd. ~.anufacturer of fruit and vegetable packing 

house equipment. 

Dr. Kalman Peleg 

Faculty of A,s>Ticultural Engineering, Technion Haifa 

III. Fellowships 
Mr. G. Felsenstein and Dr. Edo Chalutz visited Australia and Japan to study 

post harvest handling and refri5erated transport of fruit and vegetables from 

April 25th to June 1st, 1974 

IV. Reference to Related Repo!'.1!! 

1. Precooling, refrigerated storage and transport of perishable produce for the 

export market by A.H. Bennett (agricultural engineer). 

2. Overseas report by G.F~lsenstein and D. Ede Ghalutz , Australia and Japan 

April to June 1974. 

3. The Post Harvest Handling of Fruit and Vegetables • A review of research~ 

eYtension needs, research projects and overseas research on the PJst harvest 
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Ha~dling ~ fruit and vegetable by B.L. Tugwell 

v. ~eminars CJncucted 

A seminar on the post harvest handling of fruit and ve-setables in Australia 

was conducted at the Division of Fruit and Vegetable Storage Research on 

April 21st , 975 
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organizing the project. The cooperation of officers from the Division of Fruit 

and Vegetable Storage , Institute of Agricultural Engineering, Israeli Fruit

~rowe~s Association, Citrus Marketing Board, Agrexco, Packing tlouses, and Cold 

Stores, in opening discussing their ackievements and problems was also appre
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