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I. THEORY

The system's concept

Man's most important endeavour in terms cf his survival and well-
being is agro-industry; that is, agriculture and its related industries,
supporting it, and processing, distributing and marketing its products.
In its more modern forms agro-industry is & complex system of ~n inter-
disciplinary nature: biology, ecology, geography, sociology, economy,
ethnology end higtory embrace the factors which determine the nautre of

agro-induetrial systems.

An appreciation of the complexity of advanced agro-industry can be
gained from an understending »f its evolution. Agro-industry was barn
when civiligation was born: when man first produced a relicble, storeble
surplus of food liberating some of his kind from the labour »of findirg
or growing food and allowing the development of crafts and professions.
This process began in Sumaria 2bout £,000 years ago and I believe that
the date palm was the initial crop which provided that surplus. Agro-
industry at that time was relatively simpls and quite similsr to that
existing today in certzin remote oasisg communitizs. The farmers tended
date palme, providing them with minimal care, water and protection from
browsing animals, and also grazed sheep end goats. From the smrll food
surplus produced he would berter with artisans, dwelling in the local
community, and exch nge their producta for food. Zach farmer raised one
crop, processed it by, at the most, a very few simple ways, and bartered
it in the local community for r few simple products and rudimentary
services. fSoon after this vime, the value of grains (wheat and barley)
grown under the protection of the palms was discovered, and the complexity
of agro—induat?ial systems increesed.

The needs of the farmer in pursuing his profession became more complex,
as did the processing required, to enable eacch crop to be markeied, and
the market itself. “ith each advance in agriculture and civilisation from
then to the present dey the complevity of agro-industry evolved., Today
a single agricul tural production unit, drawing upon diverse industries to

supply materials and technology, might produce many productse, which are
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procesged in even more ways, thus supporting ? number of processing,
packing and distributing enterprises end mrrketed perhsps on a world-wide
basis. The agro-industry of a region is represented by the integrated
efforts of the region's production units and 211 the relcted activities
described above. It is en evolved system in which the development of
certain aspects has been dependent upon the pre-cxzistence of cerinin other
aspects. For example, the existence of bensns. agro-industries in Latin
America have led to thwe development of other tropicel fruit, vegetables
and ornementzl plant industries uging the capitelization of the primery
industry. Many of the connecting links which relatc¢ a region's agro-
industry to its biology, geography, ethnology, economy or sociology are
traditional by nature, but nevertheless rezslistic today. For exemple,

tes was introduced into Ceylon in the late 15th century becoause of the
destruction of coffee by coffee rust; the produc tion nunits, collcction,
transport and distribution systems end merkets in the United Kingdom were
already established for coffee and were used for the new croo. In a short
time Ceylon became the major supplier of tea to Great Britain and this
situation hce prevailed, even though tea 1is not a native plent of Ceylon

and tea ie a relatively new and exotic drink for the British.

The fact that the success of an agro-industry is not entirely deter-
mined by an objective an lysis of the factors operating today and the fact
that agro-industry is evolved indicate the major problems that are en-
countered in developing agro-industry on a long-range basis. Long-range
agro-industrial development implies establishing 2 complex nore advanced
system, or systems, of agro-industry in a pre-existing, less advanced, and ‘or
less complex situation. Unce established the developed system should be
vieble and develop within the integrated agro-industry of the region.
Long-range development is cuite different from short-range exploitetion
of a situation; in the l-tter case, the geographic-1, economic, sociological
and biological position of a region is used to produce profitably a crop(s)
without regard for the continued development of the agro-industry efter
the conditions, leading initially to the exploitation of the particular
situation, have ohanged. The exploitation of the date palm in North Africa

is a good example of short-term exploitation of the prrticular situation;




long-range development there is cniy now being: considered  An agro-industriel
system might be considered like & complex organ of the body working in
concert with the other organs; a successful trensplant is dependent upon
greadt care being tazken during the operation in naking sure =211 the sus-
teining and significant links with the rest of the organs are correctly

and expeditiously made. The organ itself must also bpe transplanted in its
entirety. Just so with an agro-industrial system: a total system, com-
prising all the vitr~l components neceded to suatain it in the initiel phases,
mugt be iniroduced in ite entirety plus sufficient flexible technology to
ensure thot vi ble, enduring links are mrde between tho introduced system
and the agricultural, economic and gociological environment into whi~h tha
system is introduced. The preceding sentence, we believe, defines the pre-
reqguisites for successful long-range agro-industriri development. The
experiences of attempting to introduce partiel systems or combinztions of

a few machines and the problems encountered =re so great that, today, work
is only contracted when it is felt that sufficient parts of a total system
and sufficient technology tn» ensure establighment of the system are

included in the contract
Hence successful agro-indusirisl development depends upon:

1) a comprehensive; in-depth knowiedge of all the integrated factors of
the agro-industrial system(s) to be introduced. This will include knowledge
of the basic components supporting production right through retailing of

the different forms of finished product and by-product .

2) a comprehensive, in-depth knowledge of the total relevant environment
into which the system(s) is to be introduced. It is only through 2 thorough
knowledge of 1) and 2) th.t the necessary adjustments can be m-de in the
introdnced system to ensure an enduring link with the total agro-industry of
the region being developed. I must emphasize at this point thut no attempt
is m:de to introduce an exact replica of a Californien agro-industrial
system(s) into a developing region. Certain aspects of the system must be
modified to accommod~.te realities of the develrping region. Some of these
modifications are designed to overcome regionel disadvantages (for exemple

relatively heavier capitalization in terms of tomato harvest equipment




is necessary in Yugoslavia and Hungary compared with capitalization levels
in Californie, because of the shorter horvest season availeble); other
modifications are designed to fake advantage of regional cdvantzges (for
example a beneficial roiation of vegetablo crops with wheat can nearly
&lways be planned in "astern Turope, whereas in Celifornia we 2re forced

very often into monocul ture with all itg related problems).

3) research capability, so that new sitnations and probleme which arige
can be understood and solved.

4) staying power, to nurture the developing egro-industry through the
first critical yeers to ensure that the links established within its region
and the links with the world economy, with regard to both imported materiel
and/or exported products remcin firm.

5) and finelly of course, the existence of an orgenizetion capeble of
bringing together the needed material and personnel in the region to be
developed and providing the contact and continuity to ensure the successful
completion of the tagk.




I1.  PRACTICT

Over the past severcl years I have bdeen involved in agro-industrinl
ﬁ development in meny countries of the world. On each project eiperience is
gained which is applicable to the improvemnent of the next project. 1In the
past errors have been made which can certainly be avoided today. A step
by step description of current planning and implementetion practice in 2
long~-range agro-industrisl development programme, with specizl reference to
two recent projects in Yugoslavia and Julgarie, will point out the most
significant considerations, the most frecuently met problemns and their

solutione.

Step 1. Overall analysis

Each country in the world is analysed with a view to its potential

i

for agro-industrial development and ite potential as a market for agro-
industrial production. For this analysis, production, tr:de and .n:rket
information from international organizatione and nationzl trade information
centres are used together with significant economic data and resource
information such as national climatic cheracteristics, size of production

unite, soil, water, labour and technological resources. The anclysis is

performed by computer, and data is updated as soun as newer information
becomes availeble. The programme is designed to indicate areas of the
world with the most potential for agro-industrial development end potential

markets for the products of the development.

In the two projects” cited above, considersble potential for processed
vegetable and fruit agro-industry in Yugoslavia and Bulgarie hrs been
found with major immediate retail and wholescle ontlets in Creat Britain,
the Federal Republic of Germany, the 3enelux countries, Scrndinavia and
bulk markets in the USA,

Step 2. Detailed analysis

Once regions of high potentiel for agro-industri-l development ars
located and the markets desfined, a more detailed analysis of the region
is carried out. During this analysis the particular agro-industrial system(s)
which can be most readily and profitably developed is (are) defined.




At the same time, this pcrticular system is studied in depth in ite most
advanced condition (most frecuently in Californie) so that an intimate
working knowledge of the components in the system and ezpected trends in
its further evolution is geined.

The detsiled enzlysis of Yugoslavia indiceted that one agro-industry
very worthy of development was the troduction of vegetebles for processing,
particularly tomatoes, green and dry beans, green peas, carrots, potatoes,
onions, peppers and cucumbers. The development of green agparagus and
sweet corn agro-industries was shown to huve gre=t potenti~l in the near
future. Agro-industries baged on frit, strawverries, peaches, apricots
and grapeg also have a high rotential., Not surprigingly the Bulgarian
analysis was very sinilar.

Step 3. Preliminary visits and contacts

Contact is then mode with agro-industri:l planners within the subject
region and data is gathered locelly to assist in site selection for eny
proposed development project. At this time, the scope or comprehensiveness
of the system that might be propcsed is decided A thorough knowledge of
the locel and national conditions is desirable et this stage so that the
linke that will sustain the introduced system and engage it with the local
economy cen be ascertained. The projected agro-industrial system can then
be modified to acccmmodate the locel links. inal bi~logical and economic
feasibility studies :re completed et this atep and contact made with

potential clients interegted in long-range agro~-industrial development .

In Yugoslavie, in 1972 preliminary visits and the gathering of local
data reswmlted & to the conclusion that, ancnget the fruit and vegetable
crops, tomatoes, green beans and pess should be developed at the gelented
8ite in Macedonia rvomato pegte, juice and gnme peeled tomatoes, canned
whole and cut green beans and canned peas vere envigsaged as the most

profitable products with emphAgis on the export mrrket to Vestern Surope.

There were elso indications that developmnent of agro-industrial systems
baged on fruit and grepe broducts could be highly profitable.

In Bulgaria in 1973 tomatoes, green beans, cucunbers, pepper and

onions merketed in “estern Turope in diverse processed forms, appeared




to be the most 'ttrective items amongst the veget bles for agro-industrial
development. Peaches, apricots, pears and apples were the most promising
of the fruits in this region for the development of profitable agro~-industry.

Step 4. Proposal and contract negotiations

A proposal is now written $o nndertake the agro-industrial development
at a particuler production unit selected in “tep 3. The aim is always to
pProvide the developing agro-industry with sufficient links with the local
‘environment and to train local menagement ~nd technical personnel so that
the sgro-industrial system(s) becomes est bLlished and continues to develop

and evolve within the environment into which it is introduced.

In rome czses contract negotistions with the potential client bring
one to the sad conclusion that the client wishes one to introduce in-
sufficient parts of the total system to ensure the establishment of the
new agro-induetry. It has been found better, in thesge capeg, not to
Complete a contract, rether th n attempt the impcesible and almost inevitably
disaeppoint the client and frustrate our own personnel .

A problem which often srises and which hes intensified in recent years
has been the late fin-lization of contrrcts. ‘“'hen the contract is signed
only a few months before the work is scheduled to begin the task of
Aseembling the complex array of ecuipment e1d m=terial and appointing
specialist personnel hos to be rushed. This can seriously jeopardise the

success of 2 programme of rgro-industrial development

Ste . Impl ementatinn

This step can be more essily considered when it is broken down chron-
ologically into its component ph-ses, which are the subject of the
following chapter.
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III.  IMPLEMENTATION PHASES

1. Personnel Selection. During the proposal and contract
negotiating step a project manager is appointed. By the time the
oontract is signed this man is thoroughly familiar with the agro-
industrial system whick is to be introduced and the major areas whioh
require specialist teohnical assistance and counterpart personnel
training. On this basis a team is assigned to implement the project.
This is one of the most critical phases because the gudcess of the
project will depend upon the ingenuity, adaptability, consoien_;t'i-m-mu,
motivation and diplomacy of the team members. During the actual
implementation it is often the oase that additional personnel in other
areas of expertis: are required and these are appointed as the need
for them arises. It has been found that the implementation of Agro
Industrial Development pProjecis is very demanding on personnel and

that experienced and successful personnel in this field are diffioult
to find.

2. tailed o ite data, material and labour requirement

The project team will prepare a list of the specific additional
data required from the project site, to make the detailed plans for the
project. The team will also submit a list to the client of the equipment,
material and labour which the client is expected to provide and which
is felt to be necessary for the sucoess of the project.

In the past these lists have been submitted to the olient who ig
relied upon to supply most of the agrioultural chemioals and farm and
factory support equipment and machinery. Tn futupe years, however, it
is very probable that these ohemicale will be included in the contract
material, as the inavailability at a decisive
to cause severe problems, such as

Juncture has been known
the diffioulty of controlling the

colorado beetle, Leptinotarsa decemlineata, on tomato seedlings.

3. ipment and material purchase ki tr rt, delive

and asgembly

This is a very important phase of suocessful agro-industrial

development. Delivery dates for equipment are very often oritioal for

the sucoess of a project and in these cases good contacts with supply and
transport companies are essential. Even with these contacts, it ig
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difficult to ensure that all the equipment will arrive on time, there
are inevitably cases of delay in transport and this year shipments were
delayed by a U.S. truckers strike.

Rapid unloading and asse.bly is therefore needed in most cases.
An unloading and asserbly site is chosen and the nccegeary cranes,
fork lifts and labtour is organizcd at this site for the arrival of the
machines. As the machine:sy arrives, togcther with appropriate spare
parts an accurate inventory must te cetatlished. Tt has also been
found that the ocrganizaticn o. the £par: partg in an indexed magazine
greatly aids operations.

4. Land preparation. !t has been generaliy observed in the
development of fruit and vegetable agro-irdustrics that field layout

and land preparation are arcas most in need of improvement in regions
being developed for such systems. 3riefiy, an attempt is made to lay
out intended fiolds at right anglecs to the farm roads, wind breaks and
irrigation systems. This minimizes odd shaped fields and point rows.
The land very often needs extensive levelling, especially for vegetahle
growing, and the proportion of land preparavion work performed in the
fall compared with the Bpring ie greatly increased. Subsoil ohisels are
used to break up the plough pans that are extensive in the grain growing
lands of Eastern Europe; two—-wzy ploughs are used to avoid the formation
of dead furrows.

Nost important for vegetahle production ic the use of the bed
system and dircct secding. All the land preparation operations are
designed to integrate production of uniform, well€iithed beds containing
optimum water for sved germination and emergence, cptimun fertiliger
amounts and placement and optimum control of soil borne insects and
discases. The nued for uniformity of bed conditione cannot be stressed
too greatly.

There is no set sequonce of machanical operations that will
produce optimum so0il conditions for planting vegutabla seed, this will
vary with soil type and the weather. ¢ gencral plan might be, in tho fall:

i) Dispose of previous crop residue.
ii) Offsot disc, 2 times.
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1ii) Subsoil chisel to break plow pan, improve drainage.
iv) Level several times with land planc.
v) Two way plough.
vi) Disc or cultivate with harrows attached.
vii) List into rough beds applying some fertilizer and allow to
overwinter.
viii) WNext spring - ted harrow.
ix) Tilth end plant sced applying starter fertilizer and preplant

herbicide at the same time.

In both the projects under discussion ihe greatest problems in
the first year were thc lack of fall land preparation and the unlevelled
condition of the fields.

In addition there was a distinct ploughpan in. our care whioh oeuld
not be broken in the spring hacause of the wet condition of the soil.
The presence of this plough pan prevented the use of the offset disc for
weed control becausc of the additional compaction caused. Both areas
were seeded later than was desired because of the additional time abéded
for- land preparation, and the bede were not ideal. In the second year's

operation, following fall land preraration, this condition will not recur,

5« Choice of varieties and planting schedule

The varieties of fruit or vegetables are selected during the
analysis steps. The clioice is determined by cstimated adaptabtility of
the variety to the region znd tue need to prolong a uniform harvest season
for as long as possible tc maximize the use of the harvest equipment and
processing facilities, and reduce labour peaks  With fruit stock the
harvest period is extended by the use of different varieties, chemical
and physical pruning techniques and by ripening chemicals. With vegetables,
the harvest period is extunded by use of different varieties, different
plant densities, fertilizer and water application rates, ripening chemioals
and by & planting schedule. in adcition with certain vegetables, suoh
A8 tonatoes, a certain percentagc of the tntal area is planted with
transplants for the first harwest. This percentage varying with the
region: in Hungary we recommended that- arout 20 per cent of the area

of tomatoes should be traneplants, in Bulgaria 10 per cent and in Yugoslavia
about 15 per cent.




In one projoct last year the ure of different tomato varicties
and a planting schedulc, oven with the late stort in planting, gave a
harvest period from Ausust to Nctober '?y whiist in Lhe other project

the tomuto harvest peri i isg planned from A mint 10 to Octoher 10,

6. Factory Freparation. During the same time that the planting

schedules are deviloped the erasting fhetories are visited, surveyed

and changes made to rec-iv. the products a2t the ratos and times determined
by the plunting schodui... 1n -~ur cX¥porience thic e one of the peal
problem arcas. For example, plans were made thot the Lomato fruit he
supplied tc iwo factoriee. both wor vieited ard surncyed and

encouraged to tuild hulk recoption faciiities in enrly srring. However,
by thc harvest time neither had such faciiities, instead they supplied

25 kg boxes into which the tomato fruit from the har-ester had to be
Placed. Some belated attempts were mad. 4o receive fruit in bulk, but

did not succced.

As a result of the failure of the ractories to gear for bulk
reception the whole harvest was slowed ‘o Such an oxient that a very large
percentage of fruit on the ti1cld rotted hefore it was picked. Tn addition,
the factorices could ro* handle the amount ot fruit harveated in boxes, go
very soon all the toxes woro waiting, full at the trotory for emptying.
Harvesting had to stop completely for severar duvs and the quality of
fruit, which had reen etanding in boxcs fur several days before being

processed, was poor.

In the other projecui, however, batter resulis are expected: indeed
the factory is in the process of bailding tulk reception facilities haped
on our recommendations, sc thie weak link in development may be partially

solved.

Te 7. Irrigation. The initial surveys determinc the method of
irrigation suitable for the “rops and aprlicable in the project site. In
some oases complete irrigat-on systems have beun installed for the
development of an agro-industry; this has beer the caso in North Africa
and the Middle East. Tn Eastern Burope established systoms arc often
modified. In both fruit and vogetable production the major problem has
been with achieving precision, uniform applications of water with respect
to time and apace.
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In a fairly typical case *he ficlds were not level and sprinkle
irrigation was used. The water applicd feor emergence wos applied at toc
high a rate and gave 2 crust which causzed non-uniform and poor emergence
and eome herbicide phytotoxicity. Some arcas of the ficld remained dry
during the first irrigation and the eced did not emerge until the gecond
irrigation, hence the s*and was non--uniform. Turing the later irrigation.,
rivers and lakes ware produced in the ficlds tecaus. water was applied
at too high a rate. Some tomatc ficlds wére overwntored and watered tco
late resulting in loss of nuch fruit hy cracking and rotting and some
fields were not water:d frequently enough resulting in loss of fruit

from blogsom-end-rot.

Irrigation systems and patterrs ghould he designed su as to achiov-
optimal water conditions in the root zones of plarts at the different
periods of growth. Precision placement rate of #pplication ard timing

all contribute to this important phase of culture.

8. Wsed control. The development of agro industrial fruit end

vegetable systems inevitably iplies increased use of chemical weed control
materials. The two major problems in this area which frequertly occur
are: (i) unavailability of materials,

(ii) non-uniform application rates caused by lack of 2Xperierce.

As described eariier, stepe are being taken to overcome the firct
problem. The second problem can only h: resnlved Yy paticnt training of
farm personncl and the use of modern apnlicaiion machinerv. 1y onno nrojer”
there was a case of phytctoxicity lLecausc the containers were wrongly

labelled but otherwise herbice use: was good.

9. Dipease and Insect control. As witi weed control, chemicals

are more widely used in disease and irsect control in modern frui* aré

vegetable agro-industry.

Great succees hes heen enjcyed threcugh the usc of the most effactis
chemical to do the job, the use of aniform, rapid application equipment
so that large areas can bs ireated very quickly with the correct doge of
chemical and the use of spray intervals determined, not by “he calender,
but by the climatic nonditions and crop situation. Tn other words,

troatment is according to the intensity of ihe digease or insect threat.

Last year in one project after an initial probh

lem in tomatnres with

vt
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controlling colorado beetle, leptinotarsa ducemlincata, because an

effective chemical was not rapidly availnble, no scrious discagse or

insect problems aros: on th. tomatous, erecn heons or puas.

With 21l chemicals, weed, inscet and discasc control, and ripening
agents, the problum <f i:lional r.zistr:ti-n >f chcricals has arisen,
different countrics have vastly differ.at ‘ams of regrstration. In view
of the importance of corrcc. churicul registroiizn t9 the well=being of
the whole world and the crpens:: of the process, here is an obvious area
where international co-opuration, through »n orgenization such as the
World Health organization, could standardize *no ‘prescnt chaotic situation
to the benefit of all.

10. Cultivation. Vith the duvelopment of agro-industrial systcms
larger blocks of fruit and vegetab) :s are grown under mecnanized conditions.
Timing of the crop is critical so that more precision is required in

cultivation, both with respect to timing and proximity to the crop plants.

11. Fertilizer applications. Tr initial surveys and analyses

of the soils in which the production is to take piace the quantities of
essential plant nutricnts and micro elemort is determined. The quantity
of fertilizere applied is determincd ty the rosults of these analyses
and the crop to be grown. Again because of the oritical timing of the
crops the amounts, uniformity and placemert of wpplications is very
important, and a system should inciude the usc of equipment to precision=

place applicatione of Tortilize» i+ the prot systems of the various crops.

The lack of availohility of nod granulated fortilizer for use
in this equipment hus proved to be a prcblem in both projects. In future
projects it will protably be wis: to include furtilizers suitable for

precision application in the contract material.

12. Harvesting. [ast Furopean countrics arc well oxperienced in
mechanized harvest of non-perishable, or relatively non-perishable products
such as grains, sugar tects, potatoes, but the machine harvest of perishable
items is a fairly new concept. All through the crop culture from variety
seleotion, crop planting until harvest, the objective should be a prolonged,
uniform harvest of product in optimum condition. The harvesting is no

less important an operation in ensuring that this type of harvest can be

achieved.
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One problem that is always encountered in the first year of
development in the reluctance of the farmers to begin the harvest early
onough. The mechanised harvest of fruit or vegetables must be considered
in ite entirety and the harvest of a single day or single planting is just
part of the harvest. For cxample, with tomatoes, as with many fruit and
vegotable crops, it is not wisc to wait for one block to achieve maximum
ripencss when th: machine must afterwards work in other blocks which, by
then, will ..l be over-ripe. The harvest schedule is determined by the
projected rate of ripening of the whol: crop over th: whole harvest period.
It is better to lose production at the beginning because of a sub-optimal
percentage of ripe fruit than to lose production at the end because of
an over-ripc state. In the former case, the overall quality of produce
will tend to be better and in the later case the harvest tends to get

slower and slower as the fruit becomes overripe and less managable.-

The situation with rogard to harvesting tomatoes, green beans
and peas in one project in 1973 was much as described above, yet the
rate of harvest did not keep pace with the rate of product ripening.
However, production units rapidly assimilate good harvaest schcduling

techniques and this year recurrence of this problem is not anticipated.

13. Bulk Transport. Again, bulk handling of perishable fruit
and vegetables is relativcly new in most of Eastern Furope. As yet bulk
transport facilities arc net usually included in contract ecquipment
because it is felt this is more economically sourced locally. TIn

consequence this connecting link has often bteen weak in the first year,

Bulk transport systems differ with diffzrent crops and a number of
designe will suffice for any onc crop. For tomatoes, for oxample, one
can use box pallets of about 400 kg., 4 ton trailers or 10 ton gondolas
on flat bed trailers. The only requirements that should be met are:

i) Te fruit should not be stacked higher than one metre.
ii) Sharp edges, rough sides or cross bars should be avoided.
ii1) Rapid transport and rapid, gentle, water assisted unloading ,
should be possiblc at the factory.

In one project a bulk transport for tomatoes could not be used

because unloading facilities were not available. In the other & bulk

transport system will be comstructed to handle 8 - 10 loads of tomatoes

T N P
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14. Procusssing. Genorally upon introduction of o fruit and
vegetable agro-industrial system into = rvgion of Tastorn Zurope, the
existing factories are found to be accustomud to dealing with the hand-
harvested production of other varictics. The new varietios, dulivered
in bulk, in machinc narvested condition, are n~turally different from tho
traditionzl hand-harvested varicties delivered in small boxes. Invariably,
the factories have protlems dealing with the produce. This is particularly
true of tumatocus since most characteristics of th. tomato vhich arc
favourable for mechanization of tomato production are unfavourable for
ite processing. ‘deally modern processing factorics should be built to
be ready to accept the production of the now system. This is the case
when egro-industry is doveloped in = virgin arca, but in regions with
existing agro-industrics ther: is naturally the dzsire to modify the
existing facilitics to accommodate the first few years' production before
new processing facilitiecs are built.

The adaptations which have to be made to existing factories are
largely concerned with bulk reception, pre~clecning, disposal of waste
and cull material, additional sorting linee and incrozsed daily capacity
of total processing lines. Therc are also many specific changes which
should be mads for diffcrent crops to improve the quality of product but
these changes are oftun Best acoomplished when the now processing facilitics
are huilt.

In long-range agro-industrial development of virgin areas production
and processing (and incidentally, marketing) ar: scheduled to come on
stream simultancously, but in arcus with existing agro-industries

sequential development is revcommended.

Firgt year - develop fruit or vegctable production at farm site and

deliver to local existing factorias.

figcopd year - continue same sizu production at farm 1 and build processing
complex with greater capacity than oan be filled by farm 1.
At the same¢ time develop production on farm 2 to complete
the capacity of factory 1.
JBipd year - increass production at farm 1 to satisfy factory 1. Build
factory 2 near farm 2 but with groater capacity than farm 2.
Develop production in third area, farm 3, to fill the remaining
capacity at factory 2. And so on.
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The result of this type of development is a number of areas
within a region, each one with one processing complex satisfied by nearby
farm production. Thare are soveral advantages of this systom:

i) Surges in production in one area can then often be handled by the

factories in the other arcas.

ii) The special claractoristics of each area can be accommodated, for
example, one area may be able to consistently begin harvest two
weeks earlicer than another rearby area; if procesaing were too
centralized the large factory for the whole region would have to
be ready on the first harvest date whereas with area centralization,

only the factory with capacily for the early arca will open.

iii) The transport distance for perishable products is reduced by the

area processing plants.

iv) Labour deployment problems are often easad by the loss centralized
system, especially in developing regions.

15. Experimental Programme. An extensive experimental programme
should always be included in an agro-industrial devclopment project. This
programme should include cxperiments on new varieties of fruit and
vegetables on all modern aspects of culture and on different processing
techniques.

The experimental programme completed in 1972 in one project on
varieties and fertilizer rates in tomatoes and grecn beans provided
useful information which has been used to improve tomato and green bean
oulture this yvar. In the other project, a wide range of experiments
have bee¢n planned on herbicides, fertilizer, ratus, planting dates and

high plant densities for tomatocs, green beans and cucumbers.

The farming unit is encouraged to establish its own experimental

programme so that the newly established agro-industry might oontinue to
develop.

16. Documegptatiop. Good internal documentation during the
implementation of a programme of agro-industrial development is essential.
This facilitates communication of concepts and specific recommendations
and reduces duplication of effort and misunderstandings. Serially numbered
forms, with carbon copies, are uscd for internal documentation of

]
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development projects.

A full technical report of each project is also prepared; its
primary function is to point out azas for improvement and to record the

progress made during the program-e. HResently color photographs have been
included with the finnl reports illastercilng some key features of the
project. In the near futura tha possibility of supplying video cassettes,
showing actual operatiors at *l. div.lopment 3ite and the same operation,
performed in an optional way eleewherz, has been considered.

17. Traininz. The training of personnel to carry on the
development of the agro-industrial system after a project is completed
is considered to be one of the moet important phasee of work. This
training is carried out through theroreticel classes and seminars, by
field days, by constant on~the -job instruction, and by organising study
tours for technical and management perscnnel to observe advanced agro-
industrial systems in the USA, particularly California.

18. Continued Support and Responsibility. Ancther very

important phasc is conitinued sunport and interest in an area after a
particular contrect is completed. Though tiie contract period is for 1, 2
or 3} years, nevertheloss special afttention sbould be given to that region
in the following ycare to ensuie that the system has been established

and continues 1o develop.

'Then a oontract is coapl te an attempt is r ade to set up a spare
par.s system and to vieit each alve ai ledsi unce a year; this phase has
been difficult this year because 57 the oversold state of agro-industrial
equipment in the USA, whiclh has puat 13q«d times on certain spare paris of
more than one year. {pare parts, seed and chemicals should be ordered
a year ahead if c: all possibla.
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Iv.  gowcLUBIoN

In conclusion, it should be stated that the systems approach to agro-
industrial development, using a team of sxperts and detailsd pre-
implementetion surveys has scored some notabls succsssss. In a world
needing continuslly to expand its food supply this is an encouraging
oonclusion. I would add a personal nots: long-range agro-industrisl
development work is very demanding in all its phases but it is aleo very
satisfying. I know th¢t all the people with whom I have worked take &
deep interest in eech region in which they have worked and consider the
cellegi?l friendships established during ths implementation stages
highlights of their professional lives.
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