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Expianatory notec

Refeorence 1o "tons™ indicates metric tons, unlese otherwise stated,

Reference to "dollars” (8) indicates United States dollars, ualess

ithaerwine stated,

keference to "fabricatinn", in the context of this report, includes

plastics processing,

The followine abbreviations are usedt
¢

ARGENFIAS '74
CALIP

CACM
CTPA

ICcP
TLAP

INSTIPLAST

PVC

ARGENPLAS *74 - International Plastics BExhibition

C4mara Argentina de la Industria P14stica (Argentine
Chamboer »f the Plastice Industry)

Central American Common Market

Comité International des Plastiques en Agriculture
(International Committee on Plastics in Agriculture)

Industry Co-operative Programme of FAQ

Instituto Latinoamericaro del Pl4sticc (Latin American
Institute for Plastics)

Instituto Pécnico Argentina de la Industria Pl4stica
(Argentine Technical Institute for the Plastics
Industry)

Polyacrylobutadienestyrene
Polyethylene

Polyethylere - low density
Polyethylene - high deneity
Polypropylene

Polystyrene

Polyvinyl chloride
Ultra~violet

et
S .
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INTRODUCTION

The Symposium on the Development ~f ‘he 'lasti-c Indusiry 1v Latiu Smer.. ty

held at Puenos Aires, Arrentina, from ¥ to 17 Septemier L1374 wis the cooont 1

regional series of symposia on plast:cs.  ILowas or-anised by the Tmited Nateon.
Industrial Development O rcanization (UNIDSY in co—operation with the ‘nberny o
fommittee on Plastics in Agrienlture ( .»\", the “imara Arcenting Jde 1o ‘nd i
Pldstica (VALTFY and the Instituto Latinoamericano del 13sties (T1a°

The Symposium was Le1d consurrent!y and in conjunction with the Siath
International Colloquium on Plastics in Agriculture, O3ince fhe prinipnl
objective was to assist the plasticy inductry in the Latin American region to
expand and diversify, a wide range of agricultural applicationu »f plashic.
was discussecd, covering crop pretection, mulching and soil treatment, haryest
protection, water management, harvest packing, baling, trancport, rural bhuili-
ings, machinery and attachments, special applications, new devel pmerts and

economic aspects. A list of the papers presented is given in annex I,

In addition, time was made available for participants to visit the
International Plastics Exhibition (ARGENPLAS '74)., Both processing machinery
and a wide range of fabrication products wers displaved at this first inter-
national plastics exhibition held in Buenos Aires, Argentine applicabiong of
plastics in agriculture were further oboerved duaring ficld tripae  These vicit e

to areas near Buenos Aires are described in annex IT,

Investment promotion activities took place during the Symposium as well un
at ARGENPLAS '74, where UNIDO had a stand. These activities were ostabiished
not only to stimulate investmer! opportunities in the plastico industry but
alse to plan new projects and cxpansion schemes, new technologies, 1o identify
areas of joint ventures and to obtain the nccessary foreign technical co—operati o

and financing.

Direct contact between participants, eciperts, government officials and
businessmen from international organizations was encouraged, The promstional
activitiec stretched beyond discussions of investments, Business contacts wer.
established that may lead to further transfer of techrology, joint ventures,
licensing agreements, supply of equipment etce An outstarding featur: of the
Symposium was the establishment of industriul and business contacts between
resource-cffering and resource-geeking parties within the Latin American region

as well as those from Latin American and other countrios with egtablished
plastics industries,
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The role of UNIDC in investment promotion was to identify the interested
barties and to organize meetings between them. A large number of project pro-
posals were identified, and the appropriate parties brought together, Follow-up
contacts, as well as contacts with uther parties not present at the Symposium,
have been established not only for immediate needs but also on a continuing

basis for the future, The investment promotion activities were prepared and

handled by the UNIDO investment promotion staff in close co~-operation with
CALIP,

Following the Symposium, the First Training Programme in Plastics

Te:chnology for Latin American countries, was started at the Instituto Técnico
Argentine de la Industria P14stica (INSTIPLAST),




CONCLUSIONS AND RECOMMENDATIONS

1. Follow-up action by UNIDC on recommendations of the Symposium un ‘the

Development of the Plastics Industry in Latin America, Togotd, Jolombia, 100

Referring to the Bogotd recommendations, the Symposium expressed it
satisfaction concerning the following:

(a) The UNIDO Symposium held concurrently at uenos Aires wilh the

Sixth International Colloquium on Plastics in Agriculture and ARGENPTAS '

co-operation with the Government of Argentina, CALIP, IA and the Tnatituto
Latinoamericano del Plistico (ILAP);

(b) The organization of the First Training Programme in DMlastics Tech-
nology for Latin American countries beginnings 23 September and endivy:
15 November 1974 in co-operation with ILAP and INSTIFLAST at Ruenos Airess

(c) UNIDO technical assistance projects 1n plastics already completed
or under implementation covering feasibility and market studies, polymer
synthesis, plastics processing and fabrication, quality control, testimy and
standardization, applications, mould design and mould makings for countries
including Argentina, Bolivia, Colombia, Ecuador, Nicaragua, Parasuay, Peru,
Trinidad and Tobago and Uruguay;

(d) The initiative of UNIDO in studying the possibility of production of
plastics components for housing using industrialized systemsj special refer-
ence being made to the draft resoluticn by Colombia, Brazil, Guatemala, Panama,
Spain, Trinidad and Tobago and Tunisia at the eighth session of the ‘ommiitee
on Housing, Building and Planning at Geneva in October 1973,

2. Areas of concentration

In view of the importance of the potential contribution of plastics in
agriculture, it was recommended that UNIDO assist and promote the further
development of the plastics industiry to produce the following: shelters for
animals, greenhouses, tunnels and mulching for vegetables and crops, water
reservoirs and conservation, irrigation and drainage, weather protection, hard-
ware for farming and transplants, silage and storage, and packaging, harvesting
and transport.

The contribution of UNIDO in these areas would be the provision of exXpert
advice including the organization of advisory teams for demonstration and
discussion; the establishment of training facilities including quality control

and establishment of plastics technology ceniresj promotion of contactsj and

attraction of investment,




7. Ascistance to Judano-Zahelian countries

Tn response to “Jeneral Assembly resolution 3054 (XXVIII) and the Permanent
Inter-3tate Commitiee on Drougsht Control in Sahel for assistance, it was
rezommended that since the firs! immediate need is water for human nceds,
animals and crops, UNII could assist in ihe production and application of
p.astics film and pipe for water conservation, reservoir storage and distribu-

tion sysctems.

It was also recommended that UNIDO should study the desirability of setting
up one or more experimental demonstration stations for production and use of
plastics materials in Jdvsert agriculture, The following activities are suggesteds

(a) Preparatory mission for site selection and feasibility study based
on information already ;ained by UNIDO expert mission in September 19743

(b) Fxpert services through the consultants present at the Symposium
and from other sources;

(¢) Training and vicits abroad of 1ocal personnel prior to the
establishment of the project.

4. International co-operation

Since the successful introduction of plastics in agriculture depends on
both plastics production and the application of teéhnology and techniques on
an international level, it was recommended that continuous co-operation between
UNID), the Food and Agriculture Organization of the United Nations (FAQ) and
CTHA should be maintained to encourage and promote plastics utilization. A

co-ordinating committee of these bodies should be established for this purpose.

The Symposium expressed its appreciation to the Government of Argentina
and the Government of the P'rovince of Buenos Aires for a very generous offer
through UNIDO to make the facilities of the demonstration and experimental
station of plastics in agrriculture available 1o agll developing countries once

the station is established and fully functioning.
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I, OPENING OF THL COLLOQUIUM: PAPERS PRESENTED BY
CIPA AND RECIONAL STUDIES

The Sixth Intermational Colloquium on Plastics in Agriculture wac
inaugurated by the Under-Secretary of State for Industrial Development,
Leopoldo Romero and by the Under-Secretary of Natisnal Agriculture,

Ammando Palau. A message from the Executive Director of NIDO was read by
Wilfred Pflucker, Resident Representative of the United Nations Developmeat
Programme (UNDP) in Argentina, It was attended by some 400 participanto

from 40 countries, of which 16 were Latin Amcrican countries, They included
gsome 25 participants selected from the developing countries by the Unitod
Nations Industrial Development Organization (UNIDO), representatives of
private industry, government agencies, consulting organizations, institu-
tions of higher cducation and supporting trade and prefessional organizationss

observers from private industry; and UNIDO staff, experts and concultante.

The papers presented provided a general roview of uce and developments
of plastics in agriculture from CIPA member countrics, whil-s the general
situation of plastics production, fabrication and use in agriculture in
Latin America was presented by the country participants, with the exception
of Brazil and Cuba wlose representatives were not present, Other topics
covered included high prices and chortage of raw materisls, technical assis-

tance and investment promction,

The first ten years of activities by CIPA were described in a paper
which indicated that there were now 10 member countries, and it was expected

that 4 more countries would soon be jeining, Plasticulturc now went to 39

countries and was the only publ zation on the subject of plastics in
agriculture,

CIPA was now recognized as a non-governmental body with consultative
status at UNIDO., Co-operation with UNIDO on the problems posed by the

Sudano-3ahelian drought in the Sudano-Sahelian zone was already in action,

CIPA intended to set up some new technical commissions to extend further
the activities and assistance of the organizationj but this would take time
because of the lack of adequate funda,
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Lo xaminings the world usage of plastics in agriculture, data from 16
doanbricnowore sresented for 19603 and 1973, World consumption in 1973 was
el e about 200,909 Yo, which at an average annual growth rate

cr Th per copl would give for 170 a tonnage of 2,6 million tons,

Paoorerort from o Argntins notel that 1273 was characterized by a raw-

madoring chortgr oand s inerease in demande  Protected cultivations were

dominando Witk come U850 hectarcs f greenhuces and 600 hectares of tunnels

pedwithopoSyetiytons (PR) Cilme Structures were simple to keep costs
de Aomy e Lewednpment was noted in the protection of grain and forage
(ol ee)y wd Wi markel was expestoed o rapidly expand, with current con-
sumplion o, ' fons per annum,  Interes! waz growing in the use of PF film
oty pecerraire and canal liningss  The use f both rigid and flexible

priyvingt cRloride (PVE) pipes fop spray and trickle irrigation had expanded,

From Spain, it wac reporied that there had been a considerable increasge
in the use o0 plastics in agriculture during the past few years, The area
ot protective cultivations (grc-r‘rnhousus, tunnels etcs) had an annual increase
oft DY per cent since 1971,  Increased consumption of plastics also resulted
trom new applications in he cultivation of cotton and pimentos, as well as
expancion of the trizkle-irrigation cystems to citrus fruit orchards and
vincyards, A detailed list of ctatistics was presented and analysed cover—

ing many variantgo,

In the paper from France, it was reported that there were three main
areac of application - mulch, tunnels and greenhouses. It was predicted that
a new expansion of consumption would arise from developments of irrigation and
drainage, windscreens, anti-hail nets, silage and containers, The important
role played by the French Committee for Plastics in Agriculture in animating

and co-ocrdinating these developments was stressed,

A report from Hungary noted the rapid expansion which had taken place
since 1971 in plastics applications in agriculture, The per capita con-
sumpiion in 1973 was 17 kg. Current consumption was in excess of
16,000 tons and mostly used in horticulture, The use of plastics for water
conservation and pipes was increasing, and mulching and soil conditioning

were now being introduced, The planned growth of agriculture would indicate

that the ultimate usage would be three times the existing figure,

i
fi
i
!




The production f plastics film and sherting was to bo oxvianded, o w
as polyester for equipment applicatiunes It wus intended Lo oxamine th
protential and possible application for photo-degradable plastics, Mot
it was uoted that the realization of these plans comid be affected by roasit

changes in the price of petroleum and other basic chem’calo,

From Japan it was reported that plastics-covered greonhiouses wore beo om-
ing widely used in agriculture. With 12,000 hectares of plasticoe=coverad
greenhouses, the Ministry of Agriculture had launched a s¢” eme ot joint
operation to incrcase the sizne of holdings to achieve betier officiencys I
operation was subsidized by about 50 per cent of the costs involved, Juban
had been lagging behind in basic resecarch for the greenhouse inductry, but .

five—~year comprehensive plan from 1974 was now being implomented,
Y )

In a paper from Portugal, it was reported that the worid demand
for food products favoured conditions of rapid development of plastics in
agricultural applications in that country., The raw-material shortage should
eventually be resolved by the proposed local petrochemical plant, which woulil

have a capacity in excess of the country's total requircments,

Apart from the normal applications of plastics films for crop protection
and pipes for irrigation, some other applications were now developinge Thew
included windscreens for rice, soil covering for fumigation, small boxes for
produce and transport of fruit, reservoirs and trickle irrigation, Despite
the economic difficulties, the development of plastics in agriculture had a
favourable influence on the food-processing industries, such as tcmato con-

cegritrate and purde, and the freezing of strawberries,

In a final paper from the Uaited Kingdom of Great Britain and Northemm
Ireland on plastics in agriculture in some developing countries, a review was
made of the various areas of applications which had been developed. It
covered rubber, tea, palm-oil and rice as well as horticultural and flori-
cultural crops. Technical factors which could influence the quality of the
plastics product during processing and its relationship to the agricultural
application were discussed, It wa®s noted that the technological development

necessary to establish the successful application of plastics in agriculture

in developing countries was often lacking, since there were no facilities
available to the plastics industry for this purpoee, UNIDO techn!cal assis-
tance could be rendered in this area,
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II, OPENING OF THE UNIDO SYMPOSIUM

A mescage from the Bxecutive Dircctor of UNIDO was read by H, May (UNTDO),
Officcor-in-chargn of the Symposium, cxpressing gratitude to the Government of
Argeriting as houts Yo the meetings  Thanks were also expressed to CIPA, TLAP

and CALIP for their co-operation and efforts in organizing the Symposium,

Participants from latin America and from other regions were welcomed.
It was noted that UNDP and UNIDO suppori for this meeting had been in
recognition of the outstanding success achieved by the Bogot4 Symposium in
1972« The opportunitiocs presented for personal contacts and exchange of
views would help towards achiovemant of the Sympozium's purpose, which was

to promote development of Lhe plastics inlustry in the regiorn,

The attention of the participantis was drawn to the problems arising
from th: prolonged drought in the Sudano-3ahelian countries for which inter-
national and bilateral efforts were still continuing, A request was therefore
made for offors of assistance and suggestions since several papers to be
presentad to the Symvousium were to deal with the subject of agriculture in

aria areas,

in 3 short paper on the activities of TLAP, it was stressed that this
organizatior could be the instrument for integrating the needs of the plastics
industry in Llatin Americas The creation of one Latin American training centre
had the advantage that it wac not only within relatively easy travelling
listance for Latin Americans but would specifically be tailored to their necds
and requirements,

TLAP nad now been granted consultative status as a non-governmental body
with UNIDO, TLAP had knowledge of Latin American experts whe could not only

assist in the development of the Latin American plastice industry but also in

other developing countries,

In a paper dealing with the activities of the Industry Co-operative

Programme (ICP) of FAO, tne basic objectives were detaileds- The plastics

R

working group of ICP had a mission to serve developing countries by studying

the state of the market, to make project proposals and t¢ ensure industrial
collaboration, ICP together with bath UNIDO and FAO could achieve better
co=ordination,
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A paper on UNIDO assistance and programmes for industrial development in
developing countries outlined the instruments of action that were availableg
namely provision of experts, training by fellowships or group training
programmes and establishing and fostering contacts between countricus, The
present staie of achievement of UNIDO activity foliow: ng the Bogutd rocom-
mendations was detailed, and operational projects in hand describode Details
were also given of the specific areas of concentration involving UNIDO at the

present time,

The final paper of the opening session dealt with the activitieo of the
UNIDO prcgramme on industrial investment promotion, These activities not only
gave assistance in strengthening the investment promotion institutions Hf
developing countries, but also gave assistance +~ Goverrments and industriea in
rromoting specific projects, Various instruments of action included inveut-
ment prometion meetings at both multisectoral and sectoral levels, ouch as
were being promoted for plastics during the course of the Symposium and the
ARGENPLAS *74 exhibition, Past experiences were described, This was th=
third such activity in support of the plastics sector following the Bogoid
and London meetings of 1972 and 1973, respectively,

1II, SUMMARTES OF COUNTRY PAPERS

Argentina

Nany of the 1,500 plastics companies in Argentina were small-scale unils,
Baploying 50,000 persons, they achieved a turmover of 300 million pesos,

The consumption of raw materials in 1973 was as follows (in tons)s

PE-LD 60,000
PE-HD 7,000
pVC 42,000
PP 7,000

PS 30,000
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Some 30,000 tong of PE-LD, 28,000 tons of PS and 36,200 tons of PVC were
produced locally, With a Rer capita consumption of from 10 to 12 kg, it
Wi expected Lo reach 295 kg by the year 2000, Although growth nhad been
restricted hy the world raw-material shortage, better economic prospects were

in vieow,

During the pact five years, the production of plastics-processing
miachinery and accescories had been develored, It included extruders; blow
cxtrucion, vacaum formery, brésses, preheaters etc, During this period, 150
injection moulding machines had been exp.rted, in addition to many dies and
monlds, The mculd-making sector was highly so-histicated and produced many
somplex moulde such as those required for products in the automotive industry
where accuracy of dimension was of maj>r importance. The various plastics

processes covered a broad range of operations and were continuing to expand,

Technical training was carried out by INSTIPLAST, where regular courses
were held for technicians and workers,

New petrochemical proje.ts were currently being studied as further

support for the industry,

Applications of plastice in agriculture covered a wide range us report ed
ir cther papers presentad to the Symposium, among which were PE film tunnels
ard greenhouses, mulching, overhead ard trickle irrigation, water storage anc
canal linings,

Boliv;c

Although having only 0,43 kg consumption of plastics Rer capita, the
industry was expecting to maintain a growth rate of 43 per cent, During

1774, it was estimated that 7y568 tons of ;lastics will have been processed,

While 90 per cent of the plastics industry was located around La Paz,

it was expected that with the development of agriculture and agricultural
applications, expansion would take place in ‘he areas of Santa Cruz and Boni,
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Although primari ly a mining country, agricultural development waw takinge
place in three areas:

(a) The Al*iplano region, with 1 iry and cold climate {average 1,10,

000 n above sea Tovely provided votat res vegetablos, nart o, gt oy
[ | L 1] £ ’ A 1] i
and othor cereuless

(b) The certral region of Crchabamba, Tarija and Shumuicacs, 7,000 p
above sea level, provided corn, wheat, ovats, truits .and vegntabliens in gy
climate with average temperature of 1790,

(c) The tropical region of Junta Cruz, Beni and Pand», "00 m “hove ey

level, where the principal crops were cotton, -une Sugar, trbaceo, peanuta,
FOya, cocoa, cerrals, yucca and sWweet notatoes,

The application of plastics in agriculture was only  just besinning, and
the market was completely undevelopeds In the tropica: zone, some CXperinents
had been undertaken with PVC and PE pipes for irrigation, while in the Alti
Z0one, experiments with tunnel :>vers had been very natisfactyry increasing yioldi
by 25 per cent, However, there were rroblems in recsuading the local srowers

to change their age-cld techniques of Erowing,

It was suggested that some of the 14 research centres in agriculture might
be utilized to develop the applications of vlastics to agricontura, Hywever,
Bolivia eoncluded that it will need teclnical assistarne to improve both the
fabrication of plastics and to develop the technology of application to agri-
culture, Additionally, help was requested for training Bolivian technicians
to establiish a realistic agricultural-induetrial developmant,

ile

r

In Chile, some 220 plastics-fabrication factories produced a wide range
of products for many end-uses, Although there was a world shortage of
plastics raw materials, Chile had sufficient domestic production to export
fabricated items such as PE film and tubes, Successful applications of
plastice in agriculture in several areas included PE film-covered tunnels and
greenhouses for flowers, tomatoes, melons and peppers, mulching, silos and
irrigation, which were all functioning adequately,

However, much work remained to be done in Chile; and there was need for
Joint action. One obstacle was lack of capital for publicity and promotion,
and another was lack of credit facilities for farmers,
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Chile still imported foodstuffs for its 10 million population, despite
the fact that it has sufficient agricultural land to feed 80 million people,
However, a start had now been made to reorganize the agriculture of the
country which could provide many opportunities for plastics applications,
Nevertheless, there was a lack - any real co-ordination by which the know-

ledge o0 plastics applications could be dif'fused,

The fundamental problem currently facing the country was a lack of
financing necessary for restructuring the agricultural industry, It was
within these limitations that plastics in agriculture in Chile was currently

developing,

Colombia

The continuing world shortage of plastics raw materials maintained prices
at an extremely bhigh level without precedent, In some cases, the incresse was
as much as 1,000 per cent, Even 80y there was still a shortage of materials
for the plastics-fabrication industry, which in 1973 utilized some 20,000 tons
of plastics, With an annual growth rate of 20 per cent, it wac expected that

the shortage would be further compounded, and its effect on prices was beyond

calculation,

Of all jlastic: raw materials used by the fabrication industry, PE-LD,
PE-HD, PP, PS and PVC represented about 35 per cent of* the total, It was
estimated that for 1974 the percentage of increase in consumption of these

plagtics raw materials would be as followss

PE-LD 13,8
PE~HD 117.5
PP 29,7
PS 82,3
PVC suspensior 2.9
PVC emulsion 8.4

These considerably high figures were the result of the present abnormal
difficulties of suponly, which, if the shortage continued, could lead to a

reduction in the raw materials used in 1975,

Agriculture was f some importance in Coiombia contributing 27 per cent
to the gross national product, For this reason, the use of plasticse in agri-

culture was an area ihat had already received some attention, particularly in
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the packaging of agricultura! produce. PE bags and woven PP sacks weroe uaod
for these purposes; while PVC pipes were used for irrigation syatoms, PR
films were used for greenhouses both for flower growing and vegetables, as
well as for lining of canals and reservoirs, However, consumption was «till
low, and there was a specific requirement for better diffusion of technieal

information on the applicaticns of plastics in agriculture,

It was later announced that Colombia would join CIPA and would thus be

enabled to promote and encourage the development of plastics in agriculture
in Colombia,

Costa Rica

Costa Rica, with only 149 million inhabitants, has a modern and highly
developed plastice industry geared to exporting its finished products to the
Central American Common Market (CACM) and to Panama,

At the present rate of export, the 1974 figure would be about $9 million
representing some 7.5 per cent >f the total industri:.] exportg (uxvluding

agriculturel products),

The output of 30 factories covered a wide range of products, such as
acrylic and PS sheet, PE film, polyurethane sheets, toys, pipe and conduit,
electric cable, PP woven bags and plastics shoes, The raw-material crisig
forced various factories to reduce their rate of production, but no factory
was completely paralysed despite the fact that prices to the consumer roge

between 200 and 350 per cent compared with prices before October 1973,

A good development of pla:-tics in agriculture was reported with the
largest use in banana growing. PE film was uged for covering the growing
fruit and for packaging, A new development in this area was the incorporation
of the insecticide into the PE compound so that the bag did not require
insecticide powder dusting before being applied to the fruit,

Although PVC pipes had been officially accepted for use in piping potable
water supplies, drainags and ventilation, few had been used in irrigation, It
was hoped to introduce drip-irrigation techniques, and this was expected to
have a large market, However, Costa Rioca required technical assistance in
this development, as it does not have snough experience in the technology of
appliocation,
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PE film was being used experimentally for tunnels,
preduction in areas of high rainfall, fThe use of PE film=covered greenhouses
Experiments with shading,
using Saran (polyvinylidene) and PP riets had been undertaken without reaching

for flower production covered some 60 hectares,

satisfactory results,

PE film for mulching of strawberries covered some 28 hectares with
vx>ellent results, and it has also been successfully used for tobacco and
vegetablese PE £ilm had also been used with methylbromide
»f mighroom beds as well as for dizinfecting areas
cultivating and transplanting, plastics planting bags were used for nursery
stock of ooffee plants, fruits and ornamental plants,

PE film was used in the tropical lowland of Costa Rica to trench silos

and also as covers for bales of hay in open fields,

In harvesting, ; skaging and transportation,
rolee  Almost all fertilizers were packed in PP wo

in packaging and transpo rtation,

Ta rural arcas, plastic pipes werec used to

cattle feeding troughs, Plastics were also used tu construct storerooms to

protect agricultural products and equipment,

Ecuador

Ecuador, with a population of 6.5 million people,

a wide range of processing and biaxial ly oriented film,

While PVC was imported from Chile

tons) 2
PE-LD 10,000
PE-HD Z,500
PVC 4,500
PP 2,000
ABS 500

primarily for vegetable

for soil fumigation
in banana plantations,

plastics played an important
ven bags having an inner PE

film liner. 1In the banana industry, large quartities ¢ plastics were used

bring water to homes and to

entered the plastics
industry through the need to provide PE film bage for banana fruit covers in
the late 19508, The Plastics fabricators soon diversified into the much

domestic market area, and there were now more than 50 factories, They ocvered

2y the remaining raw materials were
burchased outside Latin Amcrica, The estimated demand for 1975 was (in
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The past few years had seen a growth rate of some 25 per cent, which was
expected to continue, Growth was limited only by the economic situation of
the country which looked promising at the prescnt level of export prices ty
petroleum and under a Government which was successfully upgrading the Tiving tovo)

of the pepuiation where the annual per -apita income is now arrroximat 1x» 3700,

If packaging was iucluded, then about 35 per cent of the PE was used for
agricultural applications, Ultra~violet (UV) screened PE film had been
recently used for covering of greenhousecs for carnations in Quito, and tlex-
ible tubing in PE-HD had been used for irrigation, On the coastal area, there
had been nc development of plastics in agriculture, but the prospectss appeared
promising and were limited only by the raw-material prices of plastiens and

their impact on the economics of the potential applications,

Hondgras

Honduras is an agricultural country with many small farms, Technical
knowledge, ecoromic financing and the 8pirit required to m>dify and update
the farming techniques are absent, These factors had affected the deveiop-
ment of plastics in agriculture, However, the banana rlantationg used
plastics products, and most of the plastics-prucessing plants wer. riginaily
created to supply them. For bananas, there were threo appiicationgs

(a) PE film to protect the banana fruit on the tree from attack of
birds, insects and fungus ;

(b) PP twine or rope to tie the banana tree for more resiutance to the
wind, and the weight of the banana cluster that tends to bend the trees

”

(c) Perforated PE film for packing of bananas in cardboard boxe.s,

Por other farms, both PVC and PE pipes were used for water supplies and
for irrigation, Plarting bags of black PE film were used for young trees, whiie
woven PP sacks were used for transport and storage of grains.s They were also
used to pack tobacco leaves,

A small quantity of PE film had been used for lining irrigation channels
and for water reservoirs,

For the future, the current high price and scarcity of raw materials had
reduced the appeal of plastica products, Neverthecless, the development of
plastics in agriculture could be further encouraged by continuing with this

series of symposia and ensuring the presence of representatives of co=operatives,

agro-business and directors of agricultural development programmes,
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Jamajca

The: Jamaican plastics industry was a viable and rapidly developing
industry with some 25 fabrication factories in production. 7The recent raw-
materials shortage and price increases of up to 300 per cent for some items
had meant & cutback in production with some processing factories operating
only three days per week. Because of thig situation, no producer was prepared
to disclose production figuress The deveiopment of the industry had been
aided by government policy in three arcas; incentives, restrictions on com-

peting imports and duty-free raw materials.

Exports were limited to member countries of the Caribbean Community
Seerotariat ( CARICOM) and included gramophor.: records, PVC pipes and fittings,

PE packaring £ilm, rigid and £lexible polyurcthane foams, spectacle frames and

~ & uwide range of domestic concumer goods,

The development of applications of plastics in agriculture was assuming
in incrcasing degree of importance, An active expansion of the nursery-plant
and flower industry was expected to reflect a 500 per cent imncrease in PE~film
planting bags, Some 600 tons cf PE film was used for packaging of fruits,
vegetables and fertilizers, of which 80 per cent was accounted for by banana

plantationg,

Because of a failure of PVC pipe fittings under high-wat er pressure, the
use of plastic tubes for prossure irrigation had not been widely accepted,
[rrigation was limited to PVC pipes, garden hose and syphon tubes for flood-
irrigation systems, PE film was increasingly used for silage making and was

of economic berefit, particularly to the small farmer,

For poultry production, plastics were used for egg-setting trays, trans-
vort trays and protective packing of fertile egg8e. This transition from more
conventional materials has improved sanitation, and because of their longer
life had been found to _be more economic, FEgg containers were produced from
PS as well as catching crates, watering devices and packages for dressed

poultry,

In the dairy industry, plastics werc used as containers for yoghurt, ioce
cream and transport cases for boxes of milks While plastice bottles had not
Yet been daeveloped for whole milk, the prospects appeared promising,
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The fishing indusiry used a wide range of plastice products oniy in smal!

quantities, such as nets, ropes, lines and fibre-glass boats,

Some Saran and PP nets had been used for horticultural shading and
protection from rain, while %0 acres of greenhouses wero 2overed with PE t'iim,
However, the design of the houses had been limited due to the rathor narr W
widths of film that were available, If larger widths were produced, dittor ot
greenhouse designs could result as well as the application of the viim tor

lining of reservoirs,

Mexico

Nexico, with a population of 52 million inhabitants, had a4 plasticy
consumption of 5,5 kg RSer capit®e The plastics industry was dynamic with
an annual growth rate of 27 per cent, Currently, it produced som: 35 per « ot
of the national requiremant in polymers and had expansion plans tu increau:

both pclymer and proceseing producticn,

Monomer production was also being oxpanded, For ethylerec, the present
capacity of five plants was 253,000 tons/yr, while a plant under construction
would add another 182,000 tons/yr, and a projectsd plant of £00,000 tns/yr
would provide a total future capacity of 933,000 tons/yr. In 1973, export::
of ethylene earned $G,3 million,

Propylenec was utilized for the production of dodecyl benzene and acry-
lonitrile, which was in turn used for production of acrylic fibres with a
small quantity being utilized for production of ABS, Consequently, all PP
polymer had to be imported,

Some 35,000 tons/yr of styrene were currently produced and thisc would
be supplemented with a new projected unit of 100,000 tons/yr to give a tota!
135,000 tons/yr capacity, made necessary by a 27 per cent growth rate, Thic
monomer was used for production of both smthetic rubber and of 3.

Vinyl chloride production from two plants produced somec 89,000 tons:/'yr
and a new projected plant of 150,000 tons/yr would provide a total capacity

of 239,500 tona/yr. Vinyl acctate monomer production has an installed
oapacity of 13,200 tons/yr,
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plant = 10,000 tons per annum capacity was proposed for 1975, The 1972
rroduction of synthetic resing (plastics polymers) amounted to 206,590 tune
and was in the following parcentagess

PE~LD 31.6
PVC 25
P3 12,8

representing 6944 per cent of the total resins produced,

The 61,900 tons ,f polymers imported in 1973 represented a 12 per cent
drcrease on the 1972 figures, Of thege imports, PE-HD and PP represented
Some 60 per centy On the Sther hand, 3,976 tons of polymers were exported
in 1972 ot which 14340 tons were PvC,

It was projected that by 1980 the Rer capita consumption could be increased
to 15 kg, but this would require the development of markets and the promotion
wnd co-operation of all parties and institutions to achieve this aim,

Plastics in agriculture in Mexico covered a number of ugest they
included PVC pipes and gyphong for irrigation, liquid ammonia injectors for
s0il cultivation and as seed drills, PE film was used for covering of green-
houses and tunnels, while PB-HD fibrillated film was used for woven sacks for
rackaging of onions and peppers,

Woven PE sacks were also usmed fop packing of fertilizers and sugar;
while reinforced glasa~fibre sheets were used for portable buildings and
roafing of grain 8tores, and for the construction of watar containers and
feeding troughs for roultry, EBxpanded PS was used as an insulation saterial
in rural buildings, and PP was used as raffia and also for woven sacks,

w.m_w

A combined paper from Nicaragua, Suitemals and Bl Salvador was presented
at the Symposium, These coantries With a total population of 12 rillion
inhabitants were basically agricultural and had a common Pacific coant,

™ main agri ultural products were coffee, cotton, sugar and Reat,
The pilagtics industries had developed quickly since 1950, and this waa
agsiated by bilatera] cxchange, Plastics production in 1968 was 19,000 tons/ye,
and at the present ret. of growth would reach 78,000 tons in 1975, The




average per capita consumption was 1¢9 kg, and this was cxpected to increage
to 4.7 kg in 1975, The figure was somewhat distorted becaus2 El Salvador ha
& Rer capita figure of 6 kg,

PVC was produced in Nicaragua with a capacity of 6,000 tons per annum,
and this was supplied to CACM, However, complaints had been voiced at the reig-
tively high cost of this polymer which made it imposgible to compete in th..
international market, Difficulties in obtaining imported raw materials and

at high cost were also reported,

The largest part of the plastics fabrication industry was concentrat ed
on packaging and construction applications, Its future growth rate war
expected to be 20 per cent,

Plastics in agricultural applications had not been greatly developed in

these countries through lack of knowledge and the necessary technol prical

skills, PE bags were used for banana fruit growing and ror packing., Plant-
ing bags were also used for coffee, while transparent PE film was used for
shading of tobacco plants and for greenhouge coverings  The main crops of the
countries presented possible applications for plastics, rarticu’arly by irri-
gation, but few reservoirs appeared to have been constructed, Some 5,000 tone
per annum of PP woven sacks were used for Packaging of tertilizers and tor
frozen meat, Packaging of chickens, egSy Milk products and choeno all

utilized plastica materials,

The establishment of a plastics technology centre t, serve the needs of
the area was 8treszed, and Nicaragua specifically pointed out that such a
UNIDO proposal wae included in their country programme, All three countries
highlighted processing problems, equipment selection, moulds and smai] markot;
&8 aAreas requiring UNIDO technical assistance, Guatemala also stressed the
need for technical assistance to establish a rlasticsy technology centre and

outlined the need for an information centre on technology, new techniques

Penetrate wider markets,

Panama had a meal] but diverse plastics industry covering the basic pro-
cesdes of extiusion, injection and blow-moulding, Sophisticated equipment

W8 not justified to meet the smal] demand (population 1,2 million), Never=
theless, the 10 faotories had a total ahnwal production of some 12,000 tona,
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All raw materials were imported, and both the world shortage and the higher
prices have forced previous users of plastics to tum to cheaper substitutes

Like: paper to replace PE film and asbestos cement pipe to replace PVC pipe,

It Panama, it became necessary for plastics processors to hold up to a
sne=year supply Hf raw material in stock, and this coupled with both the high
Gaut Of labour, clectricity and transport and the lack of experienced tech-
nical managoement have all made the market difficult with a resulting market
decrease in the use of plastics productus. If prices continued to increase,
production would eventually cease; however, if this factor was removed the

growth potential wau good,

Exporte to CACM countries had been slowly progressing through bilateral
agresments, supplemented by the banking system in the country, which provided

Dw=cost financing and investment,

Jince agricultural development in Panama had been one of the smallest
in the world, applications of plastics in agriculture had therefore been
limiteds PE film was used in banana plantations as a fruit cover as well aa
for packing, It was also used as a mulch for tomatoes and as tunnel covers
ror tobacco seedlingss PP baler twine was used tc secure banana trees from
wind damage,

Tests on the use of PE film for grain silos for small farmers had been
undertaken by the University of Panama, and preliminary results appeared
promisings PVC pipe was used for irrigation but limited in extent due to
increasing price and low allocation of raw materials, Drip irrigation pre-
sented good potential for the future, and growers of tomatoes, cane sugar and
apples were interested in thisg technique, l

UNIDO was requested to continue assistance in training technica) personnel !

in the techniques of applying plastics for water management and agriculture,

Pareguay

A’ though the plastice industry was only 12 Yyears old, the country had now
reached a Rer capita consumption of 1,2 kg per annum and an estimated
20 per cent growth rate, For 1974, the consumption of plastics raw materials
was calculated at 2,002 tons/yr, 13 factories used & mixture of extru~
sion, blow-extrusion, injection, foam and laminating processes, A1} rew
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materials were imported, mostly from Europe because of better payment condi-
tions than could currently be obtained from their industrial neighbours
Argentina and Brazil, Processing equipment likewice was uf Buropean origin,
although financial credits had now been arranged with both Argentina and

Brazil, which would influence future purchases of equipment,

The use of PE-HD pipes for potable water supplies has just besun in
Asuncidn and in the interior of the country, while pPioes for telecommuni cation.
have also been adopted as ducts for underground telephone cableos, Thes: Ay ii-
cations would ensure full production for the rext few yearse There was no

mention of any plastics in agricultural applications,

The plastics sector was also affected by lack of import protection, but
recent reductions on raw-material import taxes have eased the presont problem,
The plastics industry in Paraguay was not seeking economic help or operational
capital for its future, since there are sufficient lines of credit, However, it
did lack experienced entrepreneurs, skilled labour and personnel gpecialined i
handling equipment and moulds. Technical assistance from UNIDO was requested t.
advise on rationalizing the manufacturing process«s and also scholarshipa for
training of plant personnel at all levels,

Pe

nse—

The plastios industry was based on imported raw materiala, which included
both thermoplastic and thermosetting resin, In 1973, 18,000 tons were inport.d,
PVC, however, was produced looally, based on alcohol from molasses, The 1973
produotion of 5,543 tons represented 75 per oent of the over-all consumption,

In 200 factories, manufacturing operations used a wide range of processing
equipment; injection, extrusion, compression, blow moulding, vacuum forming
and rotational moulding, New machinery was to be of higher throughput rates
with a view to increasing exports within the Andean Group, Exports in 1973
amounted to $800,000 million in pipes and Joints, floor tiles, toys and PP
woven sacks,

A petrochemical oomplex was planned for 1979-1980 utilizing the local
petroleum supply. Apart from a 250,000 tons per annum ethylene unit, the
oonploi would have a total capacity of 350,000 tons of Plastics and elastomers,
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In order to rationalize the plastics-processing industry, the Government
was propcsing that all small companies become associated into larger groups
with a minimum $250,000 capital investment, Additionally, incentives were

t5 be provided to ostablish new industries outside the Lima area,

To support the new capacity, it was proposed to start a prefeasibility
study for the use of plastics in agriculture in 1975, and the Jovernment would
apply to UNIDO for technical assistance in the field of plasticulture, PVC
pipes and fittings were being used in a new irrigation project at La Jaya
Arequipa, and apart from PE film for packing, this represented the only large

use of plastics in agriculture,

It was proposed tc ~stablish a centre for research in Peruvian plastics
materials which would co-operate with the Instituto de Investigacién tecnolégica

y de Normas Téenicas to control the quality of Peruvian plastics products,

Uru@_qx

Starting with thermoset mouldings in 1940, the plastics industry had deve
- eloped, particularly from 1962 to 1972, to 170 plastics companiess During this
period, consumption rose from 2,500 to 15,000 tons. Since then, the industry
has stagnated, However, new government regulations would permit the possibility
of renewing obsolete machinery and of incorporating the latest technological
developments. New lines of medium— and long-term credit had been opened in

an attempt to revitalize the industry, and this also meant developing export
marketss An agreement had been completed with Argentina and another was being
negotiated with Brazil. It was hoped that this new effort would raise the

per capita consumption beyond the present 5 kg

The industry covered a very broad range of processing technology, of
which injection moulding consumed tne largest share of raw materials, and a
wide range of products from domestic wares to intricate induetrial mouldings.
The industry had been supported by a very good monld-making industry whose
quality of product enabled it to export moulds to many countries,

Thermoset monlding had been decreasing due to high labour costs and
delivery of the first labour-gaving, thermoset, injection-moulding machines
was expected soon, All extrusion processes were represented, with the eXCep-
tion of co-extrusion, and blown containers up to 50 litres were prcduced,
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Apart from the normal range of other processes available, it was noted

that both polyester and acrylic sheets were also Produced and utilized for
buttons and decorative craftsmanship,

With the exception of phenol and urea formaldehyde moulding powders and
Some plastics, all raw materials were imported,

There are many areas for development by the plastics industry, parti-
cularly in building applications, Despite the fact that Uruguay was a- agri~
cultural country, very little had been achieved in the field of Plastice in
agriculture, To support the new period of expansion and modernization, therc
were requirements of capital investment for equipment, know=how, training,
investigation and development which exceeded the possibilities both of local
enterprises and national resources, and for which UNIDO assistance would be
requested,

It was later announced that Uruguay intended to organize a national
committee for plastics in agriculture with a view to promoting this area of
application, It would then apply for membership in CIPA,

IV, TECHNICAL PAPERS ON PLASTICS APPLICATIONS

A total of 45 pPapers was presented on applications of plastics grouped
under 6 headings namely, crop proteotion, mulching and soil treatment, harvest,
Facking and treansport, rural oonstructions, water management and finally,
special applications, new develc ments and economic aspeots,

tectio

Bight papers were presented on crop protection,

A paper on the use of woven plastics in Argentina described initial
difficulties in oonvincing the growers of the advantages of using suoh
material for protection against oold winds and birds as well ag a meansg of
Providing shading. The use of plastics anti-hail nets for vineyard protection
had been well demonstrated, Despite the apparent high capital cost, the
benefits more than Justified its use, Mis point was further emphasized
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it w second paper which dealt with nets made of PE-HD, Additionally, the
net: provided a microclimate for the vine, and temperatures 2°C warmer below

the net had bteen obgserved during cold periods,

In a paper describing a series of trials utilizing tunnels covered with
different combinations of clear and reflective PE film, it was shown that
carlier ripening of a crop was realized with pumpkins and pimentos, while
carly colour development in  imentos and tomatoes was noted when using

4 low tunnel partly covered with reflective PE film,

A further paper dealt with the various forms of plastics-covered structures

used for semi-forcing of crops grown in the eastern part of Spain,

The use of plastics for the protection of crops againgt disease caused
by weather conditions was described in another papere Various economic
studics were being undertaken to evaluate the effect of plastizs for crop

protection againut adverse weather conditions such as wind, cold and hail,

Continuing on the subject of adverse weather conditions was a
paper outlining the work carried out in Patagonia, Argentina, Under adverse
conditions of wind and cold, it had been possible to produce in plasticas-
covered walk-in tunnels not only an earlier cropping of tomatoes but three

crops against only one crop in the open air in the same period.

In a paper on plastics for growing of vegetable crops in Portugal, it

was noted that there had been an increasing use of plastics for this applica-
tion in the pust few years., The objective of plastics-covered greenhouses was
to achieve carliness of croppings, A study had been made of various Portuguese
geographic uones Lo ascertain where the climatic characteristics which were

most appropriite to developing early vegetable cropping were located, Tt was
concluded that the coast of the Algarve in southern Portugal and the littoral
regionel south of Lisbon were most suited for intensification of this type of

growing,

The different applications cf plastics materials for the controlled

cultivation of chrysanthemums were described in another paper, Plastics film
as a mulch controlied the water evaporsation from the soil and also reduced or
eliminated certain disecase probloms that occurred when the muich was not
present, Irrigation of the crop with fertilizer dissolved in the water by
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means of plastics pipes under the mulch reduced labour and mad- significant

economic savings in distribution, while producing more important and immediaic
effects upon the crop,

By using black PE film, it was possible to totally exclude daylight from
the plant thus artifically controlling the photoperiodic cycle which determined
when the plant would flower, Thus the technique permitted chrysanthemums to
be grown during the entire year, although in certain periocds of the year, it

was necessary to use both supplementary heating and artificial illumination,

Hulchigg and soil treatment

3ix papers werc presented on mulching and soil treatment,

Two papers on the use of PE film for soil fumigation in the United States
of America indicated that the techniques had now spread from the strawberry
growers, where the entirs area was fumigated ahead of each crop, to use in
orchards and vineyards, After use, the film was dumped and not reclaimed,
though it was thought recycling would be employed in the future,  Bxporiments
with 25 um PE film as a fumigation sheet (tarp) showed that the. dosage could b
signiticantly reduced with gel formulations of fumigants,

In a paper on growing pineapples in Brazil it was stated that large
areas of land were poorly cultivated and produced low Yields and consequently
low returns, In an attempt to raise the production .f pincapple cultivation,
trials with black PE mulch were undertaken, The results were sutetanding,
With one variety, Yields have been nearly doubled, less work was needed on
cultivating the soil, and the e nomics had appeared sufficiently interesting
that an area of 50 hectares had now been mulched,

Trials with mulching of tomatoes grown outdoors with black PE film was
the subject of a paper from Argentina, Different techniques for supporting
the tomatoes were-also tested, and the initial results indicated that higher
yields and better quality fruit were obtained from the mulched area.

Black PE film mulching of vineyards was now widely practiced in the south
of France, A paper dealt with the advantages which had been observed there,
Mulching decreased *he labour necessary for grape production, increased Yyields
of up to 150 per cent had been noted in some cagses, as well as improvement in
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e quality »f the grape, The film dimensions which had been found most
sztizlactory were described, It was stated that there might be some problems

i1 asing 4 plas*ics mulch in wet soil areas,

In >ontract, a paper from Algeria reported experiments in various
cairatic <ones Of that country on the effect of mulching with PE film. Its
offect on several barameters was being examined., It was noted that malching
il play aomost importunt role in the economy of water, particularly in

wmiearil areasg,

dhive, perforated FE fi'm, plus herbicide soil treatment, had been
cxunined wsow means Of svercoming the heat build-up experienced with black
Phiin e semi-arid 4reus, Yields had becn markedly improved as well as the
quality of produce, On the basis of resul‘s obtained, it was row intended

$o ~xtend the trials tu examine the use of a woven plastics mulch,

Harvest protection, packing and transport

Five papers were presented dealing with silage, grain, peppers and flowers,

Two papers d»alt with the subject of silage, which is a method of preserv-
ing fodder arops, One described a technique used in the Pederal Republic of
Germiny that employed a double layer of PE film to pneumatically seal the
completed silos Tt also stressed the need of correct processing to produce
high-ality, Llack PE film of specified minimum thickness to ensure that the
#ilape 4id not puncture the film and thus, through air leakage, spoil the
quality of the final silage, This same theme of quality of plastics film wase §
emphasized in a second paper which also dealt with plastica~{ilm applications
in different types of silage clamps and also techniques of making air-tight

Joints in plastics sheeting on the farm,

The factors affecting yrain storage were discussed in another paper, It

indicated that although grain-storuge problems differed according to the
climatic conditiong, nevertheless if grain was harvested with a moisture
content as high as 17 per cent, then such grain had either to be artificially

Iried, stored in sealed (air—tight) containers or kept at very low tempera-

tures, Of these methods, air-tight storage could be achieved with plastics

filme cither by storing in sacks or enclosing the grain in an unbroken membrane

of plastice, All organisms responsible for spoilage of grain required oxygen
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for survival, and the orinciple of air-tight storage was (o oxclude o,

While the oxygen permeability of PE film was sufficiont by oW Lo be drpetee e,

every precaution was rejuired to av.id puncturing the sheet ing,

low-cost sacks of 100-um thick PE filn provided ucota) seall] o et o
while large tonnages ot grain were satisfactorily stored in se.led slampe wdd
silos lined and sealed with PE filme Techni jues for sesling the Sidn g tre

field were alsc discussed,

In a paper on storage of citrus truit, it was pointed out tha' n di -
tion of the atmosphere g an enclosed space as used for the -t rags of appte
and pears, t-ogether with refrigeration, prolonged the wiof.i ftorage perio|
of these fruits, Using this known technique and sclecting from varjou: placti o
used for storage of apples and pears, tests [or their sattavility £ r st s
of citrus fruits was undertakens, The initial results suggested that PE tim

of 25-um thickness was a satisfactory material,

In another papery, a rew technique “ur the packaging o Crech cut lower
tads for retail sales was described which permiited who resiale storege at 00
for up to eight weeks; or displayed at the retail shop at 5C fur three t.
four weeks while still providing the consamer with a vasc 1ife of 7 44 14 duye,
The technique consisted in treating the stem of the flower bud with oi1lver
nitrate solution and packing bunches of flower buds in u 75-mm wide, 150-um
thick PE bag. The consumer could obtair additional vase life Ly placing the
opening bude in a sucrose solution,

‘ Rural constructiong ‘g;_eer_:housee and shgaz

Mve of seven papers on rural construction concerned greenhouses, One

Paper was devoted to tobacco drying and one to livestock housing,

In the paper on low-cost farm bui ldings for livestock housing, it was
utated that there wus considerable eqprertige aiready existing on how to secure

plasti=s to timber and metal frameworks from experience with plastice~covered

greenhouses, Milm-clad structures could vary from the simplest rain shelter

for catile and sheap to insulated, controlled envirmnmental bui ldings for

poultry and for mushroom growing, To reduce the temperature in buildinge
clad with black PE film (for longest life), it was customary to paint the
outside of the film with white or aluminium paint,
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Whan two cearless sheets of PE were used to sandwich an insulzting
material, 3uch are fibre glass, a very well-insulated layer resulted, This
Lypeo ot vering peovided potd, low-cost structures with excellent insula-
fion propertics, This justified heating in a cold climate and artificial

cline in kot climates,  3uch an insulaled poultry house had been erected
in Kawalt arcd was oooled oy fans and wet pads, while similar structures had
beencased thr o mushroom growing in FBurore, but utilizing hcating systemas for

bemporature controi,

« taper trom Arcentina on tobacco drying, described a simple construc-
i usng tocally available materials and covered with 200-um thick,
clear PR Miime  Controlled trials were conducted comparing this structure
Wit the 'riciitional methods of tobagco drying. The results showed signifi-

ant benefit o and better-quality tobacco by drying inder the plastics structure,

The cutgect Sf low-cost greenhouses was covered in a paper from 3pain
where tbe Taree Goale cultivation of vegetablex and table grapes under low, i
Piastico- cered tunnels required so much wora during the cultivation period |

3

fhiat an alternative system had hecome necessary., As the region concerned
Wais an area where the ¢growing was performed by people of modest means, i-
Wi necessary that uny  rreenhouse structure should be capablie of being built ‘
by their swn labour, The structure that was develuped consisted of wooden !
posts set at remular intervals, the top of which supported a scries of gal-
vanized wire:: such as to make an overhead lattice pattern, PE film was

threaded under and wwer the various overhead tencioned wires to form a large
wvered roofe The system provided a mneans of covering large areas under one

roofy and it t'oilowed the natural contours of the land, Many such structures

i SR A

were now being uved for both vegetable and table grape production to produce !

voth early crops and better-quality produce,

A Japanese ctudv piinted >ut that fibre-reinforced plastics panels had
been used for greonhouse construction in that country for 10 years, However,
niew improved quali‘ies f pancls were now being produced that had greater
light transmission and superior weathering properties. The consumption of
‘tis type of panel tor greenhouse construction had increased considerably in

the past few yocars. It had been shown that labour was saved in the erection

I such a greemhouse, ani that plant response had been satisfactory in the
fiffused light conditions, This type of structure had been successfully used
tor thbacco-leaf drying und paddy-rice seedlings,
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In two papers on double~layer plastics greenhnuses for fuel conservation,
it was noted that in the Foderal Republic of Germany, commercial APOWers wore
using this type of covered structure, Work carried out in the United Jtites
»f America compared two types of double-layer plastics, one with a static air
space and the other with two layers separated by forcod air, Three greenhusnon
were compared: one, the control, being covered with a tingle PE film, and tho
two others with the double layer of PE filme The results chowed a 40 per cont

reduction in fuel concumption for both types of double~layer insuiation,

In another paper concermed with greenhouse heating, it was shown that
the principle of a heat pump could b= satisfactorily utilized to extract the
heat from underground (epring) water supplics, In the normai meth>d of heat-
ing a greenhouse, hot water was circulated through pipes at temperatures of
60° to 70°C. In the heat-pump method, a water temperature of 33°¢ only was
reached, but by circulating the heat under a black PE mulch, it was possible
to ensure that the heat was taken to the soils Using this technique, it had
been demonstrated in a reinforced-PVC, covered greennouse that an inside
temperature o* ‘)OC could be maintained againut an outside temperature of -11"0,
With this prototype installation, it would b. possible to e¢xamine the possibi-
lity of recovering useful energy from waste hot water from electricity-

generating stations and from other water sources,

Agronomically, the new syetem permitted the s30il to be rapidly heated,
which was important for the development of vegetative growth following the
reriod of planting, In this system of heating, the heat pump was more esonomic
than heating by the hot-water boiler method,

Water nanagement

Wator management was discussed in 13 papers on irrigation and 4 papers

on reservoirs,

In a paper on PVC pripes, it was indicated that these could be used for
water distribution, irrigation, drainage and tube wells, The production
requirements of a PVC pipe plant were discussed, and cort comparisons made
with other pipe systems, The advantages of PVC pipe were: resistancs to
801l corrosionj light weight compared to metal pipes; and simple syst ems

of joining,
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T puper from Argentina, it was noted that plastics for irrigation
vad been leveloped there since 1949, and satisfactory sprinkler and spray
wobems el plastics pipes and componentse  With large areas of poten-
“raniy i bivatable land, where the rainfall was less than 500 mm per annum,
Piee tudure market Dhoked attractive, There was a lack of work on trickle-
prriambion syctems;  and Lhere was a need to predetermine the economic
Yactars for their use after deciding which cultivations would be used for

rorad and exnort ooncumer market:,

Experimental work on irrigation systems was described in a paper presented
by i Fronch participant,  For three years, comparisons have been made between
sprinkicor and flood irrigation, Prickle irrigation had been evaluated, with and
without the use of plastics mulen, as well as the addition of fertilizer in both
sbray and trickle systems, with and without plastics mulche The results indicated

that trickle irrigation with fertilizer and plastics mulch gave not only an

sariineds of crop but also increased yiclds. It was suggested that large-scale

ommerical growing trials should br undertaken to confirm thege results,

It was reported in a paper from Greece that development trials with a
gpucialy trickle-irrigation system were now continuing for the third year,
On the other hand, it was noted in another paper that trickle irrigation had
boen in widespread commercial use in Spain for four years, It had several
sdvantages over other systems, It was effective for saving water and espe-
c'ial-]y high-cost water, It could be ased with slightly salty water, since
the salt permeated to the outer perimeter of the wetted area, The system
was adaptable to many different locations and it also reduced the labour
requirements  The system utilized filtered water and most ly consisted of
microtube or helicial emitters, These latter types were used for citrus fruits,
avecud -pear Hrchards and vineyards and were particularly useful for young

trees,

A paper from Ttaly desecribed the ugse of a plastics, trickle~irrigation,
flexiblie pipe below a plastics mulch for growing crops, where up to 80 per cent
witer -aving had been observed, The same system could also carry the plant

¥

‘ertilizer requirement and thus «ffected additional labour savings,

Three papers from the United States of America also related to this
subjects In irrigating flowers in a greenhouse with water distributed through
two plastics irrigation pipes along either side of the flower-bed, it was
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noted that the sides were wetter than the certre, M™e introdistion 0 4 4
irrigating plastice pipe into the centre of the bed enabled a 20 per cont
reduction of applied water to be made while atil} maintaining the sam- ") wer

production and quality,

Large acreages of land had only been used for trickle-irrigation syutomo |
since the early 1970s, For perman-nt crops such as sSrehards and vineyard:,
longer-lasting plastics emitters wore used, while for annual ar biannua) o
inexpensive plastics trickle-irrigation systems wore uced, Thone wepe di-
carded after cropping, and the cost saving in both labour and water offaet
the costs compared to nocrmal, furrow-irrigation techniquess  The improvem nt
of crop yield and quality also effected further savings, There wore probems
of frequency and longevity to be solved in relation to the growth demand: of
each crop and the type of so0il utilized, Nevertheless, it was predicted ‘hat
there would be an increasing use of these irrigation tectniques a the tochi-

nology and management improved with each Crop,

In utilizing plastics trickle-irrigation systems under PE mulched straw-
berry beds in California, it had been observed that inzreases of yield were

50 to 70 per cent higher, Additionally, the system pernitted the use »f

marginal land which would otherwise not have been brought into production,
Water requirements were some 5C per cent less, ‘hu. achieving an offective
cost saving, while 3alt accumulations had been reduced, The formalion ot

algae and more effective filtration of the water were the current major

obstacles that had to be overcome,

. The effects of surface air pressure differentials that can occur over
reservoirs, canals and water—ca. :hment aprons under high-wind conditions were
described in a paper from the United States, 3Jome of the desigr considerationg
that were obtained from the study indicated that in order to minimize the

area of a reservoir or canal that could be subjected tu adverse pressures,

the slopes should be as flat as possible, Where existing canals were to b
lined with flexible plastics membranes, the expected pressure coafficient

and area of influence could be predetermineds, This enabled both the extent

and the degree of lift contrsl measures that had tc be employed to be assessed,

In a paper from Portugal, an account was given of the use of black PE
film for the lining of ornamental iakes in a tourist area, 3Several .uch lakes

o]
had been installed with surface areas up to 19,000 m“, A paper from 3pain
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ioooneed b merve water in apecific areas of that country where

v wnaa, Painlian: was i than 200 mme The high salt content of under-

dov Wt oouppiiss alvs mado it neccessary to conserve rain water, Aftor 1960,

gt ooy carete rooeredire had been constructed so that large-scale,
v et cyetemss ould b utivized,  These reservoirs were conctruct.od

S PEOCDmoand U cotablisaosd buricd membranc technigques

)
ot ae meany, recorveirs of up to 500,000 m of water had been success-
fatiy cmctructole While PE fiim was the preferred material, tutyl rubber and

PUT cecbing couldd alase be used,

& raper from the United Kingdom of Great Britain and Northern Treland
{oorined the tochnigae to be uced when installing reservoirs in termitle areas,
T oyt oatack by several specice of subterranean termites, the cxcavated

§

St W Pirct protreated with an insecticide of 1ow mammaiian toxicity.

Tw . orarate ohecte oY PE were ther used, The first was laid over the
crecpeatod cround and thern coavered with a slurry, made by mixing local soil
Attt owiater and 2 speci€ic amount «f the inseeticide, This would normally
Feave 4 b ckmens of /%t 150 mme  The cecond PR shoet was then installed in
the rvermad manner on Lop of this, and the whole reservoir back-filied with
ciarthe By this means, there was provided a second 1ine of defence should
the pretreated ground area become innffective for any reason, Reservoirs

f this type 1ad been succescfully installed in Nigeria, the Sudan and Zambia,

3 o b Wt ) i ot g
New dovelopments and cconomic aspects

Six paper: were presented n oupecial applications, new developments and
ceonomic aspects,  Three o them Acalt speczifically with possible applications

A plastic in agreiculture in the S3udano=Sahelian zone,

An Argentine paper described the initial experiments of using black PE
'y im wrapped around the buried port.on of a eucalyptus post as a means
2F protecting the wood ugainst the destructive action of soil fungi. Annval
ingpecticns were to b made, and utimately a microbhiclogica! examination of

the wood would be carried out. The trial started in September 1973,

In a paper outlining the consequencee of employing plastics materials on
the evolution of vegetable-production systems both in Frence and in countries

around the Mediterranearn bvasin, it was noted that there had been a progressive
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development in techniques as well as in the economi aspects of srrowine.  How-
ever, with the new problems realized by the enerry riuis and the reneral rise
in production costs, il was necessary !o re-examine how thiu would atfect the
fature 1ov -lopment in the area of plastics Hnoagriculture, 1 war cone aded
that if plagticy were to “ontinus 'o play a dominant ole iu ‘he vonotution

of horticuitural production systems, then much greator attention would have
tu be paid to the new -osto of investments, which weighed heavily v he oric

received for the produce,

Anuther paper describing French expericoncs votoed that new o cpmentes with
PE film for agriculturc included & mulching Uiim which was framsar ot o i
red radiation but stil? sufficimtly opaqu. o supprooe wood growthe  Thic W i
fill a mulching need in specific vases, Ansther molifiel PE “ilm had impro e
far infra-red opacity, #hile still retaining trarom coion in the near alrig—red
regivne In practice, this mesn! that it had chara:toristic s more like «laas

and PVC in retaining heat within o greenhouse,

~

In the papers dealing with problems T ‘he use of ylastios in 4oy ort
arcar, the fircti emphasized that ;lactics had contritutod much t the Lovolop-
mont of agriculture in desert regions of the worlde Tricklo-irrigution nyotom:
and plasticu—lined reserveire had Yelped to . noerve and utilize wal ¢ b it
maximum, Food factories such as thos developed by the mivercity f irivona
in the United States' provided controlled environmontai sonditions wider which
it was possible to produce high-quality vogetables in far higher yiods than
in out-door production, Facilities of thig kind had been installed i Abu Dhatsi,
Iran, and the Unitcd States, High—quality vegetabics were now made avaiiable
to the consumer all the year round, Without plastics for trickle irrigation,
greenhouse covers, liners for growing beds ctce, such vegetable production

would have been prohibitively costly,

Tlie se:ond paper detailed a range of potential applications of plasiics
in agriculture which might feasibly be utilized in the Sudano-Sahelian =ono
and indicated that the way by which the:e applications could be introduced
to the area would be by establishing ore or more experimental demonstration
stations, It was emphasized that each application had to be skilfully and
tech::ically devcicped to the specific needs of the country concerned,
Fstablished application techniquees in other countries could only be regarded
as guidelines,
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i

Miomethod Uy which cuch an experiemental station should be developed was
Heoowegpet of w paper presented by a French expert, Being currently and

SUrengn 7oaware of thee grave problems posed to the population of the Sudano-Sahelian
vy o Wsrmly we toomed the UNIDO initiative, In establiching an experimental

Yoty Thowas weeosnary to have careful selection and adequate pretraining of
anterrart ctat™y, since the saticfactory long-term performance and reputation of

atior ventd atimately depend on such personnel, The possible staffing

oo sl e sttt o were sutlined as well as accormodation, machinery

romtieeents and bhe functiors £ *he station, 1t was strongly emphasizead

Coat e station Choaatd e care” 0w planned in detail and built-up steadily

rabbor b sabtompt o panid growth,

at aomeetinee ot IINTDO oxperte held durirg the course of the Symposium,
o erood that bt jeart sne and preforably more experimental demonstration
crtat T showtd weoatbab o chied, A Fhough it was not possible to obhuin
Ptadind cote for cstab fching such a station, comparisons of the costs of
ctab bshed cxperimental statiopn in France, Ttaly and the nited S*ates
inelizubed that 83 miilion wonld be a figure of the correct order of magnitude
Leoestablivh cuch a unit at today's prices, The oxperts considered that after
at cxploratory tact-finding mission to the Judano-3ahelian zone, it would be
neeousary for a sceond mission to visit the area to outline the needs of such
a station, to locate and identify ~xivting agricultural stations in the area
and Yo procommend an agricultural station to which the prepised experimental
demonstration station should be attacheds For the second mission, it was
strougly suggested to include experts in agriculture or horticulture with
particular reference to desert agriculture, animal husbandry, and also plastics

rroduction as well as plastics in agricultural applications,

Stress wae also laid on the need to carefully select potential counter-
cart (local) personnel for early and adequate training, At least 12 months

trainirg wiw envisaged as Lhe absolute minimun reuirement,

It wa: considered that water management wae of first priority, Woth for
human rieeds as well as for agricu ture, It was thought that tne time-table
chvisaged in the UNIDO secretariat paper was too ambitious, and the develop--
ment of plastics in agricultural applications was more likely to take four

to five years for new applications to be practiged by local growers,

All the experts attending the Symposium offered tlsir services for future
Sudano-Sahelian operations within the limitations of their existing commitments.,
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Annex 1

LIST OF PAPERS PRESENTED AT THE SYMPOSIUM

lIdeas for potential application of plastics in agriculiure
in the Sudano-Sahelian countries
UNIDO secretariat

Plastics processing and applications in agriculture 1in
developing countries
A. D. Clarke, United Kingdom of Great Britain and Northern Ireiand

Introduction to UNIDO investment promotion programme
UNIDO secretariat

UNIDO technical assistance and training programmes for the
plastics industry in developing countries
UNIDO secretariat

Plastics in Colombia - Acoplésticos
I. Chiappe Lemos and R. Rubio Martinez, Colombia

List of participants

Low-cost farm buildings clad with polyethylene film
H. R. Spice, United Kingdom of Great Britain and Northern Ireland

The use of plastics in the controlled cultivation of
chrysanthemuma
V. Ravelli and M. Guariento, Italy

Mulching and fertilizing irrigation:
horticul ture
V. Ravelli and M. Guariento, Italy

economy of water in

Ten years of CIPA activities
F. Buclon, France

The use of plastica to help farmers in the Southern Sahel
R. Brun, France

The development of irrigation and fertilization systems in the
protected growing of vegetables
R. Brun, France

8oil fumigation in California
B. J. Hall, United States of America

Drip irrigation in California
B. J. Hall, United States of America
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Plastic pipes in agriculture
D. Rowlands, United Kingdom of Great Britain and Northern Ireland

Development of plastics application in French agriculture
R. Brun, France

'stado actual y futuro de las industrias plésticas guatemaltecas
en el campo de la agricultura y la asistencia que requieren para
su mejor desarrollo

G. A. Argueta, Guatemala

Sobre la industria de los materiales pldsticos en la Republica
oriental del Uruguay
F. Lilienthal Fuchs, Uruguay

lhe development of the plastics industry in Honduras
M. V. Matute Zepeda, Honduras

The plastics industry in Panama
H. Stahl, Panama

Actual situation and plans for the future of the plastic
industry in Paraguay
J. L. Pecci, Paraguay

Industria de los pl4sticos en México 1974
M. Te Osalde Rivera, Mexico

Plastico y agricultura en Chile
A. Reuter Ripp, Chile

Application of plastics in Bolivian agriculture
M. A. Carrasco Imana, Bolivia

The plastics industry in Ecuador
R, 8. Cheing, Ecuador

The plastic industry snd its plans in Peru
M. Farfén Ch., J. Escajadillo P, and R. Miranda 8.y Peru

Situacion actual y planes y perspectivas futuras de la industria
de los plisticos en Nicaragua
B. Cuadra M., Nicaragua

The use of plastics in agriculture in Jamaica
J. Ward, Jamaioa

The plastic industry situation in Costa Rica
M. T. Elizondo N. and O. Sauter P., Costa Fioas
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Papers presented to the ‘olloquium

Situacidn actual de la plasticultura en la Repiblica Argentina
E. Sagalovsky, Argentina

Uses of plaatice in (zechoslovak vegetable gardening and
their results
B. Jasa, Cgechoslovakia

Aplicaciones de los plésticos en la agriculiura espanola -
estad{sticas, analisis y perspectivas
F. Robledo de Pedro, Spain

Employment of plautics in Hungariar agricul ture
A. Somos, Hungary

Sonc attempts for joint cperation for greenhouse agriculture in
Japan in the future
8. Shimisu, Japan

Ltévolution de 1'emploi des plastiques en agriculture au Portugal
et son influence sur 1'industrie des conserves des légumes
P. Febrer, Portugal

Cultivos protegidos en el sur del pafs
J. Lesjak, Argentina

Aplicaciones de los tejidos pl&sticos en la Repiblica Arpentina
L. Méndee, Argentina

Proteccién contra agentes climdticos. Graniszo (red antigranizo)
0. Nesplet, Argentina

Ensayos de maduracisn anticipada con si emplac de polietileno
reflectante en acolchado y tinel ba jo
A. Arenillas Asin, Spain

Proteccién de cultiv.s con materiales pldsticos contra fisiopatf{ag
por agentes meteoroldgicos
M. Davila Zurita, Spain

Semiforsado de los cultivos hortfcolas en el Levante espanol
N. Garc{a Morato, Spain

Le plastique agricole dans 1'évolution des cultures légumidres -
cas Portugais
R. M. Monjardino, Portugal

Do quelques expériences complementaires sur le paillage par film
plastique en Algérie

N. Hamgdi, Algeris
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Fendimiento y calidad obtenidos con distintos sistemas de
conduccién en tomate determinado
1+ I's Rodrisuez, Argentina

tnsaio de muiching na rultura do abacaxi
A, R, Hererra, lirazil

"he influence of polyethylene tarp permeability of effectiveness of
suii tumipation for plant response and weed control on sirawberries
1. VYoth and D, Y, Munnecke, 'nited States of America

"nillare et semi-for are en viticulture dans lea régions
Mediterranéennes

. Arilhon, France

“ue ot plastic fiims in silage techniques and mulching of vineyard
e Zlel, France

irain storare in polyethylene - sacks and sheeting
He Ve Bpire, 'nited Kinedom of “ireat Rritain and Northern !reland

‘we of plastics Tilms for silare - some UK experiences
1. Ro Spice, 'inited Kingdom of Nireat Britain and Northern Ireland

Los plisticos en el riepo controlado
A, Léper de Neira, Argentina

Il riejro por ;uteo en Espana
e i'elegrl Galiana, Spaln

irandes reservas de agua en Espana
F. Hobledo de "edro, Spain

Feducin: water :uce and waste water with plastic irrigation systems
for greenhouse crops
S. 7. Hegemer, 'nited States of America

Air pressures over reservoir, canal, and water-catchment surface
exposed to wind

Allen R. Dedrick, United States of America

"lastics for new irripation methods of strawberries in Califoraia
V. Voth, United States of America

"Multivalve" drip irrigation system in Greece
vhr. Jhristodoulopoulos, Greece

The use of polyethylene films for reservoirc with special reference
to their use in termite areas

H. R. Spice, United Kingdom of Great Britain and Northern Ireland
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E-13 Réserves d'eau en poliethylene noir., Son intérration dans

le paysage
Co M, Bugalho Semedo, 'ortusal

F-1 Use of polyethylene tubing for packagsing Uresh flowers wvuds tor
retail sales
3. T, Besemer, United States of America

G-1 Plastics application to warmth isolation in ;reenhouses
P. Stickler, Federal Hepublic of Germany

G=2 Nuevo sistema de curado en tabaco (Nicotiana Tabacum L.) tipocriollo
correntino mediante la aplicacibn de cobertura plistica
I. L. Gnoatto, Argentina

G-3 Restructuras de inverniculos de bajo coste, especialmente para
hortalizas y uva de mesa, en Espana
M. Mendizdbal, Spain

G-4 Utilization of F,R.t". panel in agriculture
M. Hayashi, Japan

G=-5 Static and forced-air-gseparated double-layer plastic sreenhouses
for fuel conservation
S. 7. Desemer, 0. S. Axlund and A, rown, .Jr., ‘nitei Stateu
of America

G=6 Fxpérimentation perspectives d'utilisation de la pompe 3 chaleur
dans le chauffage des serres
M. Bollinger, Y. Dalle, M. Dumont, M, de ‘achard, A, Fourcy,
A. Freychet and A. Gouzy, France

H-1 Ensayo de aplicacidn de pelfcula pldstica en el revestimiento
protector de postes de eucalipto
D. Cozza, Argentina

Ha?2 Survey of plastice uses in desert areas
M. H, Jensen, United States of America

H-3 fonsequences du développement de l'emploi des matériaux plastiques
sur 1'evolution de nos systdmes de production leyumidre en France
et dane les pays du bassin Mediterrannéen
A. Bry, France

H-4 Les filme plastiques epéciaux pour 1'agriculture
J. Hanras, France

H~5 Quelques résultats récents de ia coopbration entre 1'agriculture
et l1'industrie de plastiques en Hongrie
H. Macskasy, Hungary
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Annex I

VISITS ©Y CARTUICIPANTS, EXPERTS AND CONSULTANTS

Mrinc the course of the Symposium two days of vicite were arranced for
‘e partcoipants to see the levelopments of plastics in agrriculture tar

aenos Alres,

hie first visit was a wrip 'o cee the four hectares of land Jdonated Ly
‘he “rrentine lovernment to ALY, which will become the future -demonstration
and cxperimental centre for applications of plastics in agriculture, Thig
Statyorn Wil be forntly operated by the Jovernment and ALY, It is ~onven-
tent v cituated within an existing Mimistry of Agriculture experimental ctation
at dorina,  In his speech to participants visitine the ~entre, the Director
o Asrac ture tor the i'rovince of uenos Alres, opeaking on behalf ot the
Miniwstry of Agriculture, announced that ti.e results of the work of the centre
woui b te rale freely avallable to all Latin American countries, and that at
oater oroyte of dlevelopment ‘the facilities of the centre would alsv te made
avalt.atlie o them.

A vicit was then made to rrewers in Florencio Varela in the couthern part

ol iran “uenous Alres province. 1t was an important veretatvle—rrowin- ares nnd
Wi L feveloping tower r_rowinsr‘. At the ;rowers visited, ’F~coverel ;reen-
houces were examined. “These were of wooden "chapel" style construction utiliz-
irg % mowiide (V) sereened VF film of iS5 um thickness, Incide ihe sreenhousec,
strawiberrie.: were mul-ched with black 'E f'ilm of & v~ thickness. Small tunnels
for cean.: were utilizin- %% wm thick film., f interest, as a2 new application,
was the use of PF film tightly wrapped around part of the irunks of youns trees
and seale! with athes.ve tape. The purpose was to protect the bark from attack
by "selcsor-cutting® ants, which were unable to crawl up the slippery 'E film

surface,

A demonstration of a spray irrigation system utilizing 100 mm diameter
PE-UD pipe was observed. [t was unusual to cee 'E-HD being ulsnd for this purpose,
A life of from 7 to 10 years was expected. It had already been in service
for some five years. Some 4 different types of vegetables were grown in the

area, and the use of plastics was gradually developing.

e




A visit to Escobar and “itar in the northern cection of Iran tieno. Alre.
province covered the predominantly flower-srowins area of the country, Moo
growers oriented their production to cut flower:s of roses, carnations and
chrysanthemums as well as the produstion of inioor plant: such s flue i
sansevieria. In this area, about 72 per ent of the mall-uca'e holdine: were
covered with greenhouses, "The wooden structure of some houves hai a urve:
roof which assisted better the long-term pertormance of the 'V t'5im coverine,
Ly eliminating strecses at a point source and thus reducing the rick of teariner,
"here were also some greenhouses made of glauvs—reinforced plastice thou-h @ he
light transmission was unsatisfactory, suggesting that a better quallty proauct
was required for the applization., In thig area, some ! per cont ot the rrower.:

commercialized their production throush the floriculturists co-operative.,

An excellent disgplay of orchids wac also seen at a iarfe nursery in whi-n
PE film was used for soil isolation on come benches, while come of the strao-
tures had been roofed with ¢lass-reinforced plastics sheets. Al! the Crowers
using glass-reinforced plastics seemed pleased with the quality of ‘their

flower production (carnations, orchids etc.).

The main points arising from these vicits were:

(a) The use of perforated PE film in order to eliminate exceus conden-
Ssation. The perforations had been made by the growers. This chowid that
local growers had both ingemuity and a feeling how to operate with plastics
indicating that they could be valuatle members of the Argentine piastics in
agriculture committee, if they were recruited. It was noted aluso Lhat one
grower exported his production to Europe, which was additional evidence of
the high quality of the blooms produced}

(%) A f£ilm thickness of 190 im was used because, it was explained by
ofle growar, both the film and the wooden structure (willow) were destroyed at
about the same time (betiween siy months to one year).

Technological development of special agricultural films wac needed Lecauue
of the high cost of the product in Argentina. At a price of about §$2.27 per
kilo, the PE film represented about two thirdc of the total greenhouse cogt,
(The other third represented the siructure and labour costs.) This high price
for a low-quality PE film explained the great difficulty to develop, at the
moment, plastics agricultural applications in Argentina.

At the request of the Argentine Government, six UNIDO experts and consul-
tants visited the growers in the i~rthern part of the country to give technical
ascsictance on applications of plastics ia agriouliure, These visiis were alao
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oo resentat toer 50 the manufacturing and

St W mde to e ueuman Apricultural Fxperimental Station, one
Sl yantry havine been established in 1909, The party was
wel comedlny ‘he vice president in the absence of the station direc-
v it Ater o briefing of the station activities, visits wer:
o Cooele s on ot "He variour sections where individual discussions with
pertooans oncdltants Ltook place on poosible applications of plastics,

©oUn o ccastance rendered in relation to various problems that were

cfre vicitane some selectel srowers in the area, a visit was also made

Croe Utice ot the Serretary of the Ministry of Agriculture and (raineries,

S, n his briefine- of the party, the Secretary of the Ministry outlined
coosioeme that hat been experienced in attempted applications of plastics

coerpalture in o 'ha'l area.

tre were few piactl oo oreenhouses because high winds had destroyed the
RSTEIRN he cirerural problems had not been resolved. Mulching was not
Wicelorracrised since Cne presence of a tough variety of weed, and the hot
cmeroclimate made 1L necessary to use a PE film of 100D to 150 um thickness
vipnres o othe more normal 3 um thickness., It was considered that the
conv Lires marke' was Loo far away (1,."*\“?‘ km' to be competitive, “rops
TWroin o the area were cereals, cotton, soya Lean, citrus (22,000 hectares,
Trawierriles (0 hectare ' pepper, tomatoes and potatoes; the total vegetable
e WA G0y hectares of which 20,00 hectares were for potatoes, while the
et Pop Wil ausar-cane (E”W‘;,'WO hectares equivalent to 900,000 tons in

AR

Yisite were made to a ro-operative unit of some R4 members with 350 hec-
‘arec where packings operations were seen, and to two growers where tomatoes

Foy . . .
" per rent', peppers and strawberries were grown., The only application of

“lastics was as 3 black P'F mul~h on strawberries, The thickness of film was
im, All strawberry production in the province was mulched., Past failures
2 plastics appli-ation (tunnels, greenhouses and mulching) were discussed at

'en,"th, and advice was given on new approaches to resolve Lhe problema. There

ls no doubt that properly desigmed and supervised irials using high-quality
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pPlastics products produced with the correct strength characteristics could
resolve many of the past failures. Taking into account the actual prices of
vegetables in Argentina, it was understandable that only strawberry prowers
could afferd to pay for the plastics mulching. The strawberry price was

20 pesus per kg, paid at the co-operative, and freight charses of ) pesos
per ton to Buenos Aires (1,200 km away) made it almost itmpossible Lo compete

in that market so they were grown mainly for the local trade.

A visit was made to a vineyard of 22C nectares producing 80 hectalitres
of wine per hectare at Cafayate, where the party was received by the owner,
Senor Torino. In this particular valley, only 10 per cent (1,000 hectares’
of the soil had beer found suitable for frape production, and some of the
vines were 100 years old and still producing successfully. 1In a newer part
of the vineyard, a plastics-pipe trickle-irrigation system had been in opern-
tion for some five years. The experts were surprised at the actual techruque
which had been developed, and a detailed interchange of technical nformation
and discussion took place. This type of irrigation was ounly in practice half

the time, otherwise irrigation was by flood technique (each type 1Y days).

The final visit, near Salta, was to a tobacco plantation. In the Sal tn
Provincia area, 3,000 hectares were devoted to tobacro fFrowing. At thic time
of the year, the seed—beds had only recently been vrepared and were protectied
with simple, PE-film covered tunnels. The P'E film was {irst used for fumigra-
ting purposes and afterwards used for ‘hese tunnel coverings. The quality of
film was such that it could not be used in the following year. Irriration was
bx flood technique. The design of aliernative tunnels and their advantasres
were discussed together with technical information on irickl e-lrrigation and

mulching systems.

In all visits, the growers were appreciative of the technical assistance
that had been given, but it was self-evident that orpanized field trials under

expert guidance were required if the use of plastics in agriculture is to be

widely and successfully developed in the area.
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