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GENERAL OBSERVATIONS

jnong the techniques that heve hal a profound effect on the progress of Prench
agrioulture during the lnst fifteen years "plasticulturp” - that is, the use of
plostice in agriculture - ocoupies an important position. Thamks to the efforts of
the Prench Nation:l Committee for the Use of Plastics in Agriculture, which has
played a major role in this develcpment, symthetic pateriais are now being used in

.

most areas cf agriculiural activity.

In 1973 France conmmed noarly 200,0CC tonnes of plastiocs for agrioultursl
purposes, & figure which represents about 6 per cemt of all the plastios ueed in

our country.

Thege 200,000 tonnes break down as followas

Cultivation techniquos
Mulohing, amcll tunnels, large gshelters and greeabolnes;
Irrigstion, drainnce,.
Comtainers;
Ensilage, water storage areas; .
Wind-breaks, shading screens, hail screens. 51,000 Semmes

Pagkeging

Fertilizer,

Pesticides;

Sesds. 60 'm soanes
Paolagiag of agriouitural Rrodugts

Pruits;

Vegetables. 61,000 ‘emmes

Niscellaneeus ARplicsS ARE

Tramsport and storsge tomks;

Parn machinery; ,

Fam Wuildings. 17,000 teames
' R

195,000 tesmes
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THE PRINCIPAL MATERIALS USED (percentages and tonnage)

Like many other countries, France uses lerge quantities of rolycthylene., Exe
Pressed in percentages, the bLreakdown amon  the different plastic materials is ag

g followss

i Folyethylene, low-denaity (FE 1d) o
i Polyethylene, high-density (FE ha) 195
E Polyvinyl chloride (pve) Ko
f Polyester (pr) ¥
, Polypropylene (PP) ¥
! Polystyrene (pst) 1
! Cthers I

The actusl situation can be somewhat more easily visualized by comsidering the
tonnages consumed for each major category of use:

1. Cyltivetion techniques

Pilne é »OCC tonnes PE 1d

10
3,000 to 4,000 tonnes PVC
(4000 tonnes PVC

3,000 tomnes PE 1d

Flst pieces, pots, wind-breaks, 4,000 topnes
shading mats, hail screens

! Pipes (irrigation and dreinag:) i

i 57,000 tonnes 574000 tonnes

> agistuctie

Fertilisers, pesticides, seeds gso,ooo tonnes FE 1d

2,000 tonner PE hd
5,000 tomnes PP

£0,000 tonnes 60,000 tonmes
3 Incmging
Pruits and vegetadles 30,000 tonnes PE 1d
Nilk (oollection, storage, 25,000 ¢t mnes PE hd
delivery, presomtation) 4,000 tomnes P8T
2,000 tonnes PVC
SRR e S
61,000 tomnes 61,00C tommes

4+ Mamsesmd srwsnart tanks

Rilk, wine, liquid fertilisers ?0,0m tomnes Pr
2,000 tommes PE 14
Fem machinery and duildings { 1,000 tonmes P¥C

3.@ tm‘ m
1,000 tomnes other materials

L e
17,000 Soumes 17,000 sepmes

Wi
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THE VARIOUS USES

¢ shall regtrict our eccourt to cultivation-related uses.

trendc which can be identified.

1. Mulching

Our country stands second in the world - immediutely after Japan - in terms of

land area undsr wlching.

A total of 33,000 hectares have boen mulched, the distribution being as

followss

Annuel plants melons 10,000 hectares
st rawberries 6,500 "
esparagus 4,000 "
tometoeo 2,000 "
miscellaneous 2,000 "

Perennial plantc vines 8,000 »

Fruit and nursery irees 500 "

33,000 heotares

The meterial most often used ic transporent film, 30 to 50 microms im thick-
ness, for the purpose of achieving eerly ripening. These Tilme are used for

virtually 211 the acreage i nder melons and asparagus.

In ti.e case of tomatoes and strawberrics, depending on the
the soil may be covered with eitaer trauparent or black filme

For vines tnd fruit-trees, the mulch will probably remain

Among reoent trends we might notes

A+ The commercial availability ofs

(a) Opaque thermal 'E and green PVC films. These new msterials
to that vhich
is possible with the transpareni filas, plus good weed comtrol.

simulteneously ensure early ripening, comparadle
Their price is still relatively Ligh}

(v) Pilme which are photo-degradeble after one, two or three mewths.
iovlarly ia the

These filma are Yteginning to oome into use, part

growing of maige, for which yields have inoreased, in morthern
Prance, from 20 to 25 tommes per hectare}

(c) Amti-fogging films, whioh are much sought afNer and valued s
covers for asparagus shoots.

in place for three
or four years; accordingly, thicker black film of bettsr quality should be used,

Our purpose will
be to give as clear a picture as poseiblc of each application and to indicate the

density of weeds,
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3. The frequent use of mulching for cultivation under grall tunnels and
shelters of the greenhousc . jpe,

Mulching by means of Llack film is cirrenil: being used for the protected
growing of lettuce in the region of the Eastorn Pyrenees.

80il covergye ig finding increasing aprlicution in conjuction with the vge of
modern irrigation systene, especially the dvop Ly-drop method, in greenhougses,

2. Sl tunnels

Because of the 1zbour requirement involvel, the use of mall tunnels how de~
veloped, although steadily, at a slower pace toan the preceding technique. Some
11,00C hectares of land are cuvirently protectoed in thig way, putting France in
fourth place among the werld!s nations y vehind Israel, Japan and Grecce,

Tunnels are widely uged particularly in the scutl. of Frances the ilione valley,
the Nediterranean coast and the Garonne valley., The, are a’ro very extonsively
eaployed in the loire vallay and, along the sea coast, in Brittany.

Three quarters of the pretected acreage is unier melonc and strawvberries,
Other vegetable varieties - tomatocs, pimento, ege-rlant, kidney beans - are tempo-~
rarily protected, becruse of their spatial requirements, foi a limited reriod at
the beginning of spring.

While polyethylene films are uged moat Crequently in the BPring, winter
shelters, Particularly for strawberrice, wmploy WC film.

An infra-red polyethylene veriety, with distinctly impreved strength charac-
teristios hes recently been developod, which ensurec slightly better rosults with
“ respect to sarly ripening than those obtained witl simple polyethylene.

The so-called "Nantuis' double-arch tunnel continues to be widely used on small
fams. When the ares to oo protectsd is more extensive, the film is mechanically
installed and buried on both sides. This film, wiich is at first comtinuous, is
gredually perforated (the holes being 10 onm in diameter). With thic sytem the time
required 1o vemtilate the plants can be reduced,

In sovthern regions, mall tumnels arc being used with increasing frequency
inside large unmkoatec shelters to provide temporary protect ion against the ocold,
This arrengment nakes 1% possible to achiove s temperature gain of 3° 4o €° g
relstive 10 the external taperature. For most Plants, harvesting cen then begin
about ten days earlier thea ctherwise.

/
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3+ Qresnhouses and shelters of the greenhouge type
The develspment of large plastic-coverc: shelters hac proceeded im Framce at a
for slower poce than either uulching or semi-forcings This slower rate of develop~

ment con be traced to three moin reasonss

Firit of =ll, most of the regions intensively fammed for vegetables are swept
vy viclent winds.

Sceendly, even in the scuthnarn regionc winter temperatures are relatively low
end a2t dictances of more than 3¢ km frem the sec regularly drop to -8° ¢,

Finally, by temperament, the French pruofor aor: eleborate st ructures.

I{ wes only in the foce of a deteriorcting economic situation that the light
shelter has been able to make inroads on the heavy glass-covered greenhouse.
Currenmtly, in 1072, grecnhouses dccoun‘t Tor approximately 1,20C hectares undar
cover, with plastic shelters protectin: 1,50C hcetares,

Le in the casc of the suall tunnelc, such shelters are found in great number
in arces of the South wiere the light i- very intense, end partioularly on the plain
of Terre, near Harseille end on the plain of Rovesillon near the border with Spain,

decause of the very high winls already no:t ioned, whiclt blow .t velocities
greater than 16 metres ner cecond on an average of nore then 100 deys & year, it has
teen necesscry to design shelteors capable of withstanling high pressure. It is for
this reason that the mcjority of basic freme structures, which in other regions of
the Mediterranean basin (8icily, Grecee, ctc.) are fashioned of wood, are built of
metal in Pranc:e The same circumstance clso explains why the semiciroular comfigu-

retion, which affords less wiad resigtance, is the predominant design im almost all
French faraing areas.

In view of the drops i winter temperatures encountered in most of the markei-
gerdening regioms, it has also been necesscry to ensure that the shelters are suf-
ficiently well sealed to contributc a degree of wamth.

Additionally, as we have noted aiove, cconomic ooneiderstioms hove not beenm
disregarded in the design of t.ese structures. The growerts aim is to minimisze his
initial investment, with the result that one finds very simple shelters in the fom
of large tunmels 6 to & o long, either erocted on the spot or commercially supplied.
Again, for the purpose of “olding down the sales price, these shelters ars often net
equippod with mechanioal openings; for ventilation, the films are simply phshed
aside by hand.
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Although not as common, comsiderably :iorc capacious tunnels are founi having a
ground-level width of €.5 to % w and & top—to-bettou height cf 3.2 m. Tor tichtor
saaling, these tunnels are equipped with & layer of tubing to remit the fommation
of an zir cushion 1 to 5 cm thiclk. This type of more elrboratce chelter i: rrevided
with lateral openings.

In Mediterrancan coastal regions where tle climatc ig viry mild, ono encownters
& type of shelter referred to as a "ecoverei garien’, which he.s the shope of a series
of peaked archies. The films are not joinel together either at the top or along the
sidos, thus ensuring continuous ventilation. This system functions as o wind-br ak
and rain-shield, but does not protect the plants agninst the offects of low temrira-
ture. It represents o compromige solution lLetween open-ficld faming and the
greenhouse.

The outlay per squarc metre required for these Jdifferent shciter types 1un as
followus

12 to 16 francs for simple T-metr» tunnel
30 to 35 francs for the lerge tunnels and “covered gardenss,

Virtually all the protected acreage is plented with lettuce durin . the winter
season. (Oreater diversification ir found in the spring plantingss

Tomato cver 75 per cemt of the areas;
Melon over 15 per cent of the ercas;
Pimemto, ogz-plamt and other orops over 10 per cent of the arces.

It might be noted that avout one hundred hectares of tunncls are used for
todacco drying.

Continuing our discussiom of tronds, there has been an incroasing acoemtanoce,
during the last three Years, of light-weight shclters for use in floriculture.
These structures can be found over about one hundrod hectares along the Moditerrancan
coast. The flower varicties most commonly grown sre the anemone, the ranunculis and
the carnation.

Another ourrent devolopment, spurred by the desire to redwce labour costs
Shrough the eliminstion of ventilatiom operetions, can be seenm im the teoting of
forced-air ventilation systems under simplc sholters. Advances in this techniquo
have profited from the arrivel on the market of high-power fans.

There has aleo been progress in $ha choico of covering materials. 4Llthough
Polysthylene is used in % Per cemt of the covered arens, almost all the filme have
been considerably inproved (very low grados 0.3, and the addition of ultraviolet
Sheorbemts) sad have & service life of more han 23 momths.
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The yualivy of FVC filmc is also better. DBeginning with tlie year, growers
cen purchase films mecsuring 200 microns in thickness ani 4 metres in length with

four-ycar guaranteca.

Finelly, experimenty have been in rogress for two years in France imvolving
nev films Lased on an etliylene vinyl acetete copolymer and known Ly the designation
EVA.

PLe results achieved, from btoth the practical and the agricultural standpoint,
er: promisings  Although they hove not yet been fully developed, it is clready
avicent that these filma offer un average vervice life of 18 months and that the
properiier of the themal film are very close Lo those of the PVC variety. The
conditione for plant developrent are as {avouraLle as under this last-memtioned

material during pericdc of low temperaturcs and limited light.
fo  lrxigrtios and drainagc

(~) lrrigation
Alorg with i.rigation by sprinkling with its inorexsing use of plastie
pipesy o variety of localired irrigation systems are under developmenmt, particularly
the “dror-by-drop" eyuton.

Ther¢ are at the present tine in France 2,000 hectares under localized irriga-
tion, distrivuted cx followss

45 per cent for fruit-trees,

40 per cent for vines;

16 per cent for containers and greenhouses;
> per cent for market gardening.

This new method of irrigation hes goined o oertain prominemce in Corsioa, where
it is being used to wrier 1,200 hectares.

(v) 2rainage
Following several decades of neglect, this technique has recently been
revitalized, with installations increasing in Prance at the rate of 20 to 30 per
oert per annum over the l:uot five years. In 1973, more than 25,000 hectares were
being dreined.

This sudden reawakening of interecst has Leen triggered by the conjunotien of
two factorst firet, the appearance om the merket of very lomg, riaged PWC drains;
seoondly, the use of powerful equipment oapcble of excavating very deep ditohes st
n@ speed,
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48 a regult of thesc two technical advances it has teen poscible, during the
lest ten years, to reduce drainage costs by one half, as computed in constant francs.
The average sale price of a drainage systom tolay is auout 4,5 franes yer hectare.

5¢ liind-breaks

A lorge number of nets and lattice-wor!: ucreens, often using high-density
polyethylene and having a porosity factor of "“C ard 30 per cent, have Leen tegted at
the laboratorics and experimental stations of the lational Imstitutc of Agricultural
Research. In both Brittany and the south of France, 5 to 15 per cent greater yielda ‘
and also slightly earlier ripening have Leen olgerved.

Because of their sales price, which can Le as hign as 15 frones per linear metre
for two-metre-high netting, these devices, despite their ttested advantages, have
not yet supplanted dead reed hedges for ure &3 wind=breaks.

It is also worth noting that in the Perpi nan rogion there is an increasing
tendency to use netting 1.2 m in height for tlie protection of lettuce grown in the
open field. Some 100 kilometres of artifici-l hedges are inectalled in tue fall and
taken down after harvesting has been concludec.

S Hail goresps

Despite conclusive experimental results, Prench nurserymen are reluctant to
spenc 27,00C francs per hectare to rrotect their trees against hail. The fact that
the element of risk is maller than in certain arboricultural regions of Northern
Ituly mey explain the lack of erthusiasm for tle use of hail screens, a method whici,,
when its costs are amortized over a full yeur, turns out to be no more cxpensive
than an iasurance prenium, whilo affording the following edvamtages no incurance can
providet

Practically 100-per-cent avoidance of damage by hail to unharvested crope;

Total protecticn of the trees, therohy retaining their production potential
for future years.

7 Baghlae of fodder
Since 1973, the use of films for ensilage has increased in Frapco to more than

20,000 tomnes. The largest smounts (75 per cent of total use) are used primarily in
the oattle-raising regions of the Yest (Nomandy, Brittany, Vendde, Dew:-83vyes).

Of these films, 98 per cent are polyetixylone and the rest plasticized polyvinyl
chloride.

Three types of silos are available on the narket s
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The mound-type silo, which becausc of its low cost is the mosi comnon.

The chutc-equipped silo, which has been developed mainly since the 19711972
periods This type of silo is well suited for the focding of large herds in
1..¢ OLERn.

The “silorax nilo, which is an improved version of the mound s8ilo in that
it permits storage .n a »acuum.

Up until a few years ago thin black filac of average quality were uscd in
silos. 4t the present time, rtock-bresdcrs ore using films of more than 150 microns
in thickness. It .hould also be noted ti.at there are now uvailable
on the market specinl films of & little more then 1C0 miocrens in thickness which
offer greet strength and outstanding resistance to punoture and the effects of mun-
ligrs.

8+ Container growing
Plastic conteiners are gaining increasing acceptance im horticulture, where
thor are displacing the traditicmal clop pot.

For Lhe growing of house plants clone containers now acoount for the conmmp-
tion of somc 1,000 tonnes of plastic

The adventager of this method outwcigh the drewbackss a 1=t 0~2=~degree-higher
temperature resulting in faster growth, erccllent rooting, case of planting, guaran-
teed survival, limited care required, uniform periods of cultivation anl sale,
greater ease of storage, elc.

Inceed, the tem "drawback" aeems inappropriate. The problem here is mostly
o tochnical ones preparation of the soil, choice of substrates, fertilizatiom and
proper irrigation.

9. Miscellageous applicati

These applicstionc are less directly related to agriculture and will doubtless
be discussed in other papers. BExsmples are the packaging materials used st carlier
and later stages in the production process, rcocptacles of all types (suoh as grape
beskets, storage containers for fruit juices, wine, milk, etc.), ‘remsport tanks,
and finelly sgricultiral machimery and livestock structures, for which large smowts
of plastics are slso employed.

CONCLUSIONS

We have endesvoured in this brief suvey to identify and mmmarise the major
development trends in the use of plastics in differemt aress of Prench agriculture.
The anmual rate of increase in this important sector during the last three years
has been in the order of 18 per cent - tist is, in lime with the aversge growth
ourve of plastics conmmption in France. ' -
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¥hile the techniques for many applicaticns have by this timo been woll perfected,
new possidilities ere conmtinually presenting themselves which bring with them new
probleme. These provLlems arc serious and arise al different levels.

To fecilitate u freer exchange of imicmetion between all the partics con-
cerned -~ researchere, experinenters, popularizers, industrialiste and user. -
¥r. Buolon, the Seoretary-General of the Fr.nch National Committce on Plastica in
Agriculture, astabliched in 15:97 & numver c¢f commiusions (Agricultural flosearch,
Industry, etc.), which meet once or twice = year. Five of these commiocions are
operating on a regular bacis. They arct

Commigsion on Greenhoures and 3helters;
Commiesion on Cultivation Techniques;
Coaminsicn om Vind-breoka,

Corminsion om Container Growing;
Commission on Insilage.

These mestings nrovice a farum &t which the differemt provlemc confronting the
various participante can be extensively discussed im an coffort to achisve full co-
operstion. There iz no doubt Wt that thio highly oenstructive atiitude is funda-
mentally responsible for ths spectacular progrees which our coumtry hes aclieved
during the last ten years.
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