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It is customary for general repcrts ®

O

rresent an optimistic picture cf

origin. In our parver there w.ll be

4y

the state of £ technology in iis couniry ¢
no departure from this rule, since, despite the vicissitudes 4o which the
technical-economic structure of every nation is sviject, technology advanres

and with it the image that it presents.

The use of plastics in agriculture, or as if Is sometimes called,
plasticulture,l/ has not expanded-in Argentina in recent years to the extent
that might have been expected on the basis of the know-how of the country's
technicians or the advanced state of its industry. Rather, external and
internal factors have conspired to cherx the constant growth that hkad been in
progress since the introduction of this technigue and which had in fact Laken

on the characteristics of a veritable boom.

The external factors certainly incluéed the ¢l =risis, in view of the
fact taat, although Argentina is only minimally deperndent cn imperted oil,
the total industrializaticn of petrolewm derivetives has not yet been ccmpliesed.
As a result, the situation affecting raw-material troducers abroad did nct g2 .
unfals In cur country. The coming cn Line -f 2 nunmbar Ff rudimantars raw
precducticn units was not sufficient to szatis?y ail ke requirements of the
domestic market, with the consequerce that supplies had t¢ be imported. The

cil crisis brought with it not only en increase in price, but shcrtages as well.

Cnce this critical phese had been overccme, the country passed through a
period of internal problems which had a severe impact on tre agricultural sector
by arresting technological pregress, a development thzt could nct tut affect
plasticultuare, which is naturally a part of the total technological packase.

This is the interrel factor which we shall be znalysing ir this paper.

1/ Translator's note: It szems permis:sible tc use t2is term, in the
sense indicated, in this translation, particularly 2: i%4 is used in original

English-language writing on this subject.
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It might be well at this point to recall a few facts about the gecgraphy
of Argentina. The national territory consists of the axtreme scuth-eastern
portion of the South Americzn continent, a number of islands in 4he Atlantic
Ccean, and the Aptarctic regi‘a. The continental part lies tvetween 22 and
55 degrees south latitude and covers an area of 2,778.7T€3 sz, which together
with the island pcssessions and the Argentine Antarctic makes a total of some

four millizn sguare xilometres.

Regard'ng the geography of the ccuntry, Professor Tederico Daus writes in

his book Fisionomia Re; ional Argentina: "The vasiness of its territory is a

fundamental feature of the geography cf the country in that it is the source

of one of its essential characteristics - regicrnal diversity. In turn, climete
is the key to regional diversity. The locaticn of “ke counzry is such that zhe
middle latitudes predcmina%e, since LL.85 per cernt of the “ctal (ccntinental)
area lies between 30 and 40 degrees soutnr latitude. 3Zecause of this fact ané
the extenticn of the courtrv intc other latitudes as well, the terriscry is

chzractarized by a great variety of climatic nsize

:

stituting 2 kind =f mcving voundary 2etween zhe zasses o7 treplcal znd sul-
antarctic zir which by alternately advancing and re<treating tring 2tout changes
in the-weathei. The 2dvance of these Ironts gererally resulits in rain and
abrupt falls ip temperature ip the eastern part of the country.” In zaother
plece in his book “he author writes: "No asrect of human life in the various
geograpiaic settings of the country‘can be prorverly understood from cther than

the perspective of regional geography."

As Professor Papadakis has correctly noted, cne of the country's climatic
characteristics is the abrupt cnangeability of the semperature. The absence in
South America, he points out, of a mountain zhain raning from east to west
rakes It possible for the winds to circulate freely from the ecuatorial zone to
the polar and in the opposite directiorn, the result being a high fregquency of
late and early frosts. Professor Papadakis rightly argues that a regica's
climate is more accurately described by its maximum and minimum temperstures

than by its average temperature.

These remarks pertain to the area of physical gecgraphy. It muszt also be

kept in mind, however, that despite its vast size and gropitious ccnéditicns for




a greatly expanded agricultural use of plastics, Argentina is a ccuntry whose
totally atypical dsmograpnic éistribution is one of the factors which have

influenced tke growth of this technolegy.

The current population of Argentira is nearly 27 xzillilon inhabitants, more
then a third of whom occupy an area no larger than 4,000 kmz. Teois distributicn
nas created a merket whose requirements must be satisfied in every area and at
every economic level - food, housing, transport,; 2tc¢., in effect, in every

sector of the basic production and commercial infrastructure.

Although it is very cften used, infrastructure is a word which is rarely
analysed for its full range of meaning. Its implications exterd tc geograrhy,
eccnomics, population, methods of production, environmertally appropriate
technology, storage and transport facilities, distributicn systems, commercial

channels, and beyond.

We meke this point because, while it is true <That our country offers
exceptionally favourable condiiions for plasticulture, the zpplication of this,

like any other tachnoclogy, must respcné tc eccnemic considerations if 14 is 3

O

avold heccming a purely sgeculative unideriexing,

When first introduced, and even now to z large degree, plasticulture gained
general accaptance as a tool for use in protected cultivation, particularly
among flower-growers who, accustomed as they were to working with greenanouses,
were quick to capitalize on the economic advantages inherent in the use of
plastics. Practical experience, gained over the years, was adapted on the basis

of domestic and foreign studies to local conditious.

In a similsr way, the tunnel cultivation system replaced the traditicral
glasshouse 25 a means of protecting tree seedlings 2nd ¢ achieving early crops,
especially in the vicinity of large vegetable-consuming centres. In a number of
cases, tunnels within greenhouses are used to protect seedlings (particularly
tomatoes and peppers), this being a technique adorted by e number of growers

more then 15 years ago.

From 1675 until the opresent, the country has been in the grip of a major
inflationary cycle, which, although now gradually abating, bas made itself [=1-
in every sector of the economy, including agricu_zure, where it has driven up
sharply the prizes of all inputs. Plasticulture has also, znd especially, teen

affected by this development, as 21l »ver the world the price 5 petroleum

products has begun to rise.




In the face of the much higher ccsts of the zz%erials used %o buwild
greenhouses and tunnels, mainly wood and meta.s, it nas become necessary %o
recommend the use of locally available low-c¢' st materials - cane, stakes, etc. -
which, although often far from ideal, nevertheless provide adequate protection,
even if they necessarily require greater care. This has led to the building
of larger tunnels, something similar to what in France arc known as "abri-serre”,

in which some mechanization of work is possitle.

In éarallel with these broad-based applicacions, producers with greater
technical and economic means - especially the grovers of flowers and house
plants, who require scund training in the management of the factors that make
for successful and profitable operation - base their evaluations and planning
on merket conditions, using commercially available supplies and materials,
with an eye aot so much <o immediate econcric ccnsidersations as <c the petential
for future expansion. The result is that, with the rising ‘echnical competcu-e
of the flower-growers, whose anumber had increased under the initial stimulus of
the low cost of the installations and the publizs’s greater nurchasing power,
greenhouse ar=a has remained stagnant and nas 2ven Jeclined with respect ¢

1665-1973 levels.

Vegetabtle production, while growing only minimally in terms of wvclume,
has been extended to the southermmost regions of the country. In this connexion,
mention should be made of the studies and analyses which have been carried out
by José Lesjak, an agronomist of the Experimental Agricultural Station of the
National Institute of Agricultural Technology at 3an Carlcs de Bariloche, into
the effectiveness of tall cultivation tunnels, and which were described in a
paper presented to the Sixth Tnternational Congress held in Buenos Aires. These
studies, it should be mentioned, were conducted with tomrato and pepper seedbeds

at Sarmiento, en area with a continental microclimate located at approximately

L6 degrees south latitude.

It may be of interest to call particular attention to two aspects of this

work. First, there is the technical asvect, reflected in “he autlor's observa-

tion to the effect that tne use of plastic films is not very widespread, since
invariably growers are principally interested in protection against low

temperatures, whereas these films 1re in fact not particularly effective against
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intense cold, *their most useful feature dveing their ability <o provide cro-
tection against the chill winds that are so frequent in Patagonia. Secondly,

there is the economic aspect tc which the author alludes when he refers *o

the unfavourzble commercial impact ¢f having crops mature in so short a period
that the market is glutted with produce. This has prompted efforts %o achieve
earlier maturity with tomatces and peppers in seedbeds covered with plastic
£ilm. Lesjak also speaks of the use of tall tunnels in Saa Carlos de Bariloche
for the raising of vegetatles. Because of its considerably high altitude

(800 m above sea level), this area hes an extremely severe climate, comparable
with that of Rio Gallegos or Tierra del Fuego at the scuthernmost end of ¢

convinent.

At the present time, seedbeds are producing under these cornditiorms in

the Tierra del Fuegc region.

In all of our work we have tried tc emphasize that the principal =ffect

of both tunnels and greenhouses on crcp development derives essenzially frc

their wind-trealing functicn., Ino axgeriments coniustad Ty T2 autihor o tihi:z
paper, forest plantings required as a preliminary measure the seiting up of a
protective fence, using materials of ary kind capable of shielding <he crors

until they were securely rooted.

The bulk of large-scale vegetable production, especially for the supply
of Buenos Aires and other cities, is located in areas where there is less
climatic risk (in some cases as much as 1,70C km away froem the sconsumers),
although there have been years when even these zornes have been struck ky frosts

damaging production regions in Argentina and 3razil.

There is no doubt that. even without seeking to extend protection to all
ercp-growing in this zone, there is still room for the expansion of these

techniques as a means of ensuring successful narvests and, <o an even gre-

ct

er
degree, larger yields, as has already been demcnstrated by the agronomist
José Pioper in his work as director of the Tucumédn Province Experimental
Agricultural Station, the conclusions 2 which he presented tc the rirzt National

Congress on the Use of Plastics in Agriculture convened in Buenos Aires in 1870,

There are a aumber cf economic factors working in favour of a larger role
for plasticulture, especially in the marketing »f wvagatedble products. The

ircreasipz cost of iaputs (among wni~n ywe include evexytbing pasged op, Srom Sae
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producer to the consumer as the two terminal toints of a long chain) is forcing
the former to reduce to a minimum everything he is not certain of recovering

in the price paid for his prcducts. It is important to keep in mind that pro-
ducers normally have their sights set on the mass market of Greater Buenos Aires,
where there is greater purchasing »ower. Precisely because of the great diver-
sity of climates, or more accurately microclimates, as pointed out above, an
early harvest achieved in one zone, through the corresponding economic effort,
may in another zone représent routine production using conventional methods,

so that the first zone is cbliged to compet= at a disadvantage.

Additional problems incl:de the lack of a sufficient processing capacity
to absorh surplus‘production and the highly decentralized nature of the market-~
ing system, whick is a direct consequence of the vegetable growers' highly
individualistic apprecach to their business, something that puts them at a clear

disadvantage vis-d-vis the bduyer.

Sc far, the price of lanc nhes teen steadily rising azd there are no
reasons to helieve that there will be 2z reversal c¢f this trend, as a consecuence
of which it may be expected that the lznd itself will be developed tc *he

Dy -

ES . - -
JTlolest exeent TOS3iLcie.

One factor which may affect this situation is the cconstantly risiang costs
of fuel, something which is focusing sitention on the transport sector and which
may have the effect of briunging the growing areas closer to consumer centres,

resulting in a greater need for crop-protection measures.

With respect to the other kinds of crops grown under protectiom, it should
be noted that in the couuntry's tobacco-growing areas the plastic-covered tunnel
is the almost exclusive method of protecting the ceedlings and that it is quite
likely that these same tunnels will in £iturs ue employed more extensively in
the drying of the tobacco leaves as well.

Ground covers

Progress in this ares has been 3low, despite the demonstrated advantages of
this technique in the growing of vegetables, vines, and forest plants and trees,
as certified by the National In~mitute of Agricultural Technology. In all cases,
tae results observed wa2re specific and faveurable in both econcmic and technical
terms. Accordingly, it wculd certainly appear that cver the short and medium temn
tiis method will develop in line with economic considerations, which alore might

prevent it Irom becoming a technolcgical tool for praducing more abundant and

better yields.
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We shalil say nothiang in this paper about the thickness cor colours of the
plastic films emplcyed as ground covers. The fact is that a great deal of
research has already been done on this subject, and that the question of film
thickness and colcur must be considered in agriculturel planning and speci-
ficelly studied for each individual crop, zone, and zlimate. No generalizaticns
are possible, and selections must ultimately derend cn the particular

conditions in each country and in each region within the country.

Preservation of grains and feorrage

We shall not at this point sreculate on the worla's current and futuse
food requirements, except to note that, apart from unforeseen developments,
world population at the end of this century will tctal some =ight %7 llicn
inhabitants and that focd production will have to te intensified *o meet
“he increased demand. In this ccnnexicn, *he agricuitural use of plastics

is 20t a2 panacea, but part of 2 lzrge and varisd tschnolcgical package ¢

"
i
1]
e
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which it must meke its maximum contribution. d growers mus*®

develcp an awareness of this fact, a peint which Is at %he heart ¢ the

CSSll.

i

a S Ffaronpcag hetwee Lo Sa-ea
2 - -2reCe cenweeer 272

PSS =

LU§)

Since the end of the second world war, “echncicgy exchanges within <he
Furopean Common Market and among neighbouring countries led to rapid recovery
and, beyond that, to an intemsification of %<hese :atioms' agricultural
sector, which was able to expand on the basis of 21 industrial infrastructure
and a secure and extensive market withir a relative.y limited geographic
region with tested structures and a pepwlation enioying a steadily improving
standard of living. All this made it possible to wider the application of
technology, and even led to a narrowing of the celebrated "technology gap"

to which Servan Schreiber referred in his book The American Challenge as

part of ais analysis of Eurcpe and the United States.

The Argentine producer enjoys the finest climatic conditions for the

development of agricrlture and stock raising. I{ is no boast to say that

the country has a lerge number of top-flight producers and technicians, but
these people are unwilling to accept new technologies unless they can be
certain that, in the final analysis, their 2fforts will be rewarded in the

form of a commensurace return.
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The export of agricultural products is still the country's main source
of revenue. With every passing day, agriculture and stock raising are
increasingly acquiring the characteristics of an enterprise, reguiring

the application of the best knowledge and effective resource planning.

In this context, one needs to remember that in seeking to express their
views, defend their interests, ma.ket their products, and the lixe, the
producers tend to band together in the form of asscciations, co-cperatives,
granges, technical advisory groups, etc., and to avail themselves Jf the
services and guidance made available by the National Institute of Agricultural

Technology.

Against its annual production figure of about 20 millicn tonnes of grains
and o1l seeds, Argentina has a public and private storage capacitiy of abcut

50 per cent. In tests supervised by the Naticnzl Grain Bcard, plastic

films have demcnstrated their technical sultability for use on sma_.l Jarms
1

in the storage of whest and sorghum seeds witnh no loss in yield cr germination.

So far, two factors have been largely reszonsible f2r the Toor acuspiance

PSR T I A+ P I Ry i et mermm - -z 3. 3 N
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for rapid marketing; 2. the distrust that scmetimes arises at 4the menticn

of the word "plastics” and that ccntinues in many cases to pose an obstacle.

With respect to the protecticn of fodder, a distinctioa must be made
between the two methods of preservation desigaed to retain its food value:

ensilage and haymsking.

We shall not, at this point, for obvious rezsons, discuss in detail
either of these two procedures, whose purpose i3 to mcke use of the fodder
when it is at the height of its development, tut we shall turn our attcation

instead to the cpportunities they afford for the uses of plastics.

Ensilage

Providing that all the necessary precautions hav s been taken to prevar
the ensilage properly, 2 covering of plastic film, laid down once the fermen-
tation process has ended, provides a genuine insulating screen which not

only prevents the penetration of rain or moisturc, the restarting of harmful
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fermentation, and such, put alsc makes it possible te reduce the thickness
of the layer of earth to te spread above the ensilage. Normally, whea 2o
plastic protection is used, tris layer must be at least €0-80 m2 deen; vy
using plastic film, on the other hand, <his thickness may be reducea »y much

more than hall or the layer may even te done zwiy with altogether, prcvided

precautions are taken to prevent the film from heing damaged mechanically

or by enimals.

Tests conducted in Argentina, for which fo»r various reasons *here are

no statistical data, have demoastrated the zdvantzges of z2overed ersilags.

Allowing for slight varietions, the conditions over much of the territcry
of Lrgentina are suitable for agriculztural ané stock-raising activities. |
Thz decision as to whether to farm or raise stock depends or 2concmic factors,
and in particular the export market, wita <he resuiz +hat there is a xind of

pexdulum effect from one te the other of these zcuivizies.

The so-called "wet pampa™ rerresents the largest area where natural
ccnditinons, soil, and climate are suitable for agriculture and 2nims’ hussandry,
where stcck cen ze raised in the open wishous the nesd 7. s:a:;ing(iexce;:
for ar occasicnal year of drsught), and whers thers zre separate zcnes Izr
raising and for fattening. t shouid be pcinted out that the term "wet
pampa” does not relate specifically to climete, but rether ndicates an
area of ideal conditions for the raisizg and slaughtering of zthe stcck, wrmer:

the animals are able to grow and complete “heir life cycle in the same location.

Althougn there are pgasture land programmes - -“nat is, thne preparation
of the ground and the sowing of special mixtures %o provide permenent fodder -
they have recently been curtailed beczuse of very high prices.

-
19

rom the point of view of our efforts %o prnmote the ncre extensive use

of plastics, it must be recognized that ensilage nas anot expanded in the wav

anticipated, tne reason lying in the increased costs of the inputs and in the
other factors which have effected the country's over-all 2conomic Jdevelopmant
and, hence, the agricultural and stock-raising sector as well. Accordingly,

we foresee that, as the situation in this sector gradually improves, the

need for bettar technology (in which we include ensilage and “he 2cquisition

of the required machinery) will lead to 2 greater use of plastics.
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Haymaking is 2 practice with a long history in Argentina, especially in
areas where, because of propitious climatic conditions, drying *akes tlace
rapidly so that there is a minimal loss in the nutritional value of the
fodder. The general practice is to preoduce bales of 45 x 55 c¢m and 90 cm
long, weighing approximately 30 kg. each. These bales are stacked one con
top of the cther and represent feed reserves to he used when, for reascns
of weather, the fields lack natural pasturage. In turn, these stacks zre
stored in layers and measure 4-5 m ir height, the number of hales varyiag

depending on the kind of farming in question. Normally, from 1,000 to
2,000 bales are produced, although the more customary figure is 1,000-1,200Q.

Plastic film has amply demonstrated its zbility “c protect “hese bales

against rain, moisture, dew, etc., therety preventing ths damage these

factors cause, sspecially to the bales at the top of the stack. The relaticn-

ship between the cost of the protecticn and the material crotected is 3irectly

proportional to the extent ¢f the damage which the bales 2xzcesed %o Zne

M eSS - oo ~ - P v .o m =
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the loss 1n kilograms of meat as a result of the 10ss in <he fsed value of

the bpale.

This process of protection involves the same factors already menticned

in the discussion of ensilage.

Plastics in the management and conservition of water

The last few decades have certainly taught us a great deal about the
need to save water, which - abundant in some areas, scarce or altogether
lacking in others - is not only a limiting factor in cultivation, but must

also be used with intelligence and rationality.

In referring to the need for intelligent and rational water management,
we are thinking not only of the latest technical advances in this area, but
primarily of the importance of analysing the cond’tions, advantageous and

disadvantageous, of each country and even of eact region with. each coun*ry.




Some 30 years ago, drracio Castro Zinny, an agrcnomist, published a

study eatitled Irrigation, Populaticn. ané Wealih in which he divided the

centinental territo of the Zepublic of Argentina into two parts, referred
= % = ’

o as part A and part B.

Pert A is the wet part of the country, with an area of TL3,552 km2
(20 per cent of the total), while part 3 acccounts for the remaining
70 per cent or 1,999,161 . In part A, the distriduticn of rainfall is
in harmony vith the requirements of the crops that produce the greatest
financial return, the annual aversge falling between 700 ané 1,700 mm.
In part 3, the annual average is 700 mm and less, with the exception of a
few areas, but even there artificial irrigation is reguired because of the

irregularity of the rainfall.

Despite major advances in the area of fechnclogy, many of the auther's

concepts remain valid. The introducticn of irrigaticn and <he esmergence

of new materials and systems which can z¢éay svide new sclutions

Q)
®
§
n
14
0.
ct
(o]
'
H

nave so altersd the situaticn that it is no longer tossidle +o divide tic

Irrigstion systems have evolved, although they have not reached every
area and there are still many growers who lack the awareness that the earth

is a resource to be used and aot abused.

Zven producers working land that is not artifically irrigated recognize
the need for the ratiocnal management and maximallw effsctive use of water
if they are to be able to face successfully pericds of drought that can

upset even the best laid plans.

3

]
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Plastics are today part of a technology thrcugh which the use of water
can e placed on a ratiocnal vasis. The protlem is that of the possikle
technical options to this end, the one to be selected must be most cost-
effective in terms of over-all operation. The plastic materials in question -
films, rigid and semi-rigid piping, irrigation devices, etc. - are used ir

the conservaticn of water to manage such factors as infiltration and
subsequent loss, evaporation, conveyance, drainage, distribution, maximum
usefulness to the crop, s0il orotection against waterlogging and ultimate

loss, and othners.
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In our cowmtry, where the great variety of climatic and micro-climatic
ccerditions and soil types makes it possible to select different operating

modes, this is a subject of engrossing interest.

Cn the basis of the experience that zas slready been gained in such
areas as the water-proofing (sesling) of dams and weirs of various sizes and
of the so-called "Australian' tanks (requiring a srecial technology), the
lining of channels, znd th2 use of irrigation hose and rigid and semi-rigid
piping, it is possibple to anticipate that, with the organiza“ion of preductiocr,
s falling rate of inflation, and the assurance of a reasonsble financial
return, the plasticulture sector will continue to grow as it moves into many
new areas requiring more advanced methods backed by appropriate economic,

financial, commercial, and other structures.

In line with these ccncepts, irrigation by strinkling is wall understood

and widestread, while trickle irrigation, a technicue of undcutited value, 1is
under stvdy. Gere again, it must te repeated that the factor ¢f financial

return always remains the decisive consideration.

~

Plastics used In agriculzure

Before discussing in any detail the plastic materials that have thus far
found their way into Argentine agriculture, we shculd perhaps establish an
almost linear classification consisting of films, rigid materials, and piping

and netting.
Films

To date, the most widely used film material has been low-density poly-
ethylene. During the first few years following the development of this product,
when it was employed as a replacement masterial, transparent, practically
colourless PE was primarily used as a short-life tunnel and greenhouse covering,
espezially whea installed during the autum-winter or spring-summer period.
There was some degree of variation in each case, "~ut its durab&lity was
always inversely proportional to the length of the day, since this durability
depends primarily on the effect of tne ultraviclet radia.ion and, to a2 lesser
degree, on additional factors, such as the system of installation, winds,

3ite topography, natural protection, and others with 2 bearing on the duradcility.
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Another important aspect in this ccnnexicn is the fact that with the
development of raw materials better suited o each application (in resgect
of 1urability and weather-resistance), the Iilm-manufacturing industry was
faced with the tesk of introducing some kind of system into the use of the
plasties, in the light of the absence of any generally accepted standards
for the protection of the growers. The irdustry had alsoc, in ccllaboration
with the growers, to establish standards and thicknesses for various uses,
a step vhich not only led to more effective co-ordination within the industry

itself, but resulted in savings of time and money for the agriculturalists.

For some ye=ars now, the manufacturers have been adding to the formulation
of their polyethylene certain ultraviolet absorbing agents, which make the
material more resistant and steble in the face of weather. The film ranges
in thickness from 100 to 2C0 microms. For early-harvest vegetable tunnels in
temperate zones 30-tc-U4O-micron PE film is used, and in <he tobacco nurseries,
which are of consideratle volume, SO0-to-7O-micren film. For tihe large tumnels
referred to above the recommended thickness Is 25C micrens, which should be
insreased teo 20C micreons in eocld regicons, parsisularly where there arve nigh

and steady winds.

(ne technique which has been gaining in copularity in bcth greenhouses
and v mnels involves the use of an inner lining, “ashicned frocm finer film
using a variety of methods, for the primary purvose, among others, of cutting

heating costs.

Black film as a horticultural ground ccver Is used only in certain
situations in our country, especially in the growing of strawberries. The
film used has a width of 30-40 microns, a figure which has so far been found
to be cost-effective in terms of harvest yields. With the development of more
technologically sophisticated growing techniques, the use of tunnels and
greenhouses, and the skilful selection of specific varieties according %o
groving area (strawberries being a2 crep with a demonstrated ability to adapt
itself to a wide range of climatic conditicns), even greater advances can be

expected in the wvarious plasticulture apolicaticns.

In the area of vine-growing and afforestation, work with ground covers
of black PE film, 80-100 microns in thickness, have confirmed the successful

experimental results achieved abroad.




Rigid sheet

The rigid sheeting in general use in Argentina for crop protection
consists of fibreglass-reinforced polyester. Today's domestically produced
material is of excellent quality and is intended for products which, like

flowers and house plants, yield a very high return.

We have already discussed the economic fectors which have an effect

on the profitahility of farming and stock raising, along with the elements
vhich contribute to the rapid amortization of all inputs in order thet an
investment recovered and producing revenue in the form of harvest profit ray
be expressed in the price obtained. Inflation and marketing consideration:
meke it necessary for the agricultural producer to proceed cautiously in

his investments. This explains why, destite the outstending advantages they
afford, plastic films are limited in use by the high related investment ccsts

for structures and coverings.

Netting
There zre 2 number cf agriculitural agrliisstions far tlestic neszing,
We deliberately refer to plastics in gemeral, without specifying the particuia~

material, for the reason that netting is produced, with varying results, fron
low-, medium~, and high-density poly2thylene. The first raw material used
was polyvinyl chloride and it unquestionably rerformed very well. At the

same time, what is known as "half-shade" netting has found and continues to
find very wide appliceticn, especially in flericulture, where it has shown
itself to be highly effective. The other uses of netting, as for example in
wind-breakers, hail screens, etc., with the excepticn of it wuse in the
enclosirg of poultry sheds, are subject to the same financial constraints that

we have already discussed.
Pipiag
Plastic piping and tubing has gained very wide use in all areas of

application, including agriculture, where the principal raw materials employed

are PVC and polyethylene. Polyprcpylene is used to a lesser extent.




For water-conveyance systems operating withou: svesizl irrigation
methods the piping used is semirigid low-aensity polyethylene and also
rigid PVC,

Because of their technical characteristics, which we shall not analyse
in detail in this gene..al paper, plastics are more competitive with
traditional materials in “he develovment of advanced irrigation systems.

In the light of what has already been said of *Le importance of the
conservation and rational management of water, the prospects of expansion
in thic area require no comment, the fact being that because of its great
usefulness in intensive and extensive farming, there is a need for the
massive use of plastic piping on a par with, and perhars to an even greater

degree that, other materials.
Conclusions

Just as the other elements which comprise the technolcgy of
agriculture and stock breeding, such as herbicides, pesticides, fertilizars,

and the like, plastics nave come of age In 2 range 2f agrizul+ural agtliica-

14,
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“icns, The efforts %nat nave besn and are teinz zade in this iirection have
not only already led tc some degree of familiariiy with pliasticulture
techniques, but are creating a body of trained technicians whose
responsibilities must go beyond the mere demonstration of the advartages of
plasticulture as a technical discipline to the study of its economic
implications in all areas - geography, demographny, production, processing,

and marketing - in a country with the characteristics o7 Argentina.

We consider necessary and therefore advoczte closer <ies tetween
industry, universit: circles, and the public and private organizations
connected with agriculture for *he purpose of awekening a keener awareness
that the agricultural use of plastics is a technology which has relevance to
many applications and which, above all, ~an contribute to the preservation of
the most precious resources of an increasingly more nooulated world -~ s0il

and water,
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Consumption of plestics in asricuiture

In recent years, the statistical evaliuation of the consumpticn of
plestics in agriculture has become extremely di7ficult because of two

quite dissimilar circumstances:

1. The improvement of polyetaylene film, which enjoys a
virtual monopoly as the covering material for greenhouses
and large tunnels, through the addition of ultraviolet
absorbents has led to longer use ard, as a consequence
(since there has been no increase in the area covered)
to a decrease in the volume of film specifically rroduced

for agriculture.

2. Tt is difficult to account for the material which, although
not specifically produced feor agriculture, is put to
agricultural use, especially in the internal lining of

greenhouses.,

Tec this shouid bde 28é24, as we have pcinted -uz in <he discussicn =
nortisultural producers, “he curtailment of Invuts which do trovide a
reliable guarantee of greater profitability, and 57 other aspects which

relate not to production, but to marketing.

With regard to the use of black plastic film, especially black
polyetnylene, the operative factors are similar, in the light of the
controversy which has arisen regarding the economic effectiveness of this
material in agriculture, especially stock raising, and which has affected

its uses in all areas.

Successful experimentation in the mulcking of vines and plants of the

Salicaceae family suggests expanding applic.tions in this area.

We take the view tuat in derographically atypical countries su.h as

ocurs, consumption per-capita ratics are neither wvalid nor meaningful.




Aptlicatior Year: 1979 Consumption in tonnes
e ————————s. —————————————

—_—

Greenhouses and tunnels,
large and traditional e.piececececececersneseonnscaraannneaaa. 1,100

Piping (PVC and low-density PE) .uvevevereencnvaransrnancnna.. 4,000

Stacking, storage, reserveoirs,

Irrigation NOSE . u.vuiaeecnrscocooesorocnnennnananacanonnnsnas 1,200

e ere e, 3,000
Mesh and netting ..c.evvevvecniansencereraeenecerasanase oo ... Lso

COEt&inerS AL L LR B AE UK BN 2N BL AN Y RN N B BURY I RN EF S Sy

Total LA N R A A AR I R N N I R N I A A NN N N RN R EE R 93750
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The map of the horticultural regicns, pubiished in the werk of the
Instituto de Ciencias Agrfcolas, shows specific regicns. ievertheless,
there are many other local zones which offer good conditiczs for the
expanded use of plastics in agriculture, a use which nas, nowever, rexaired
limited tecause of the reesons discussed in this paper

\

1/ Translator's note., Because time did not permit “heir Inclusions.
the maps referred to nave been omitted from this translaticn.







