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purrose uscs in the srecenhorsc inauciry should n>. bo ovcrleoked,

The usc of slee*ien chein Tor stenn sterilizing ond roil disclation

-~
[R1S)

w2l one olocticn

DInCT Cev risccdon cre cerih 1den ¢Iscthere “n this survey.
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a) Cheric~l ~nd steo.. sterilizotion

The intencive culiiv-iisn of cross under grcenhcusc conditions, jre

shown tu~t unless preventive stops ~rc token, "m undesir-blc build-up

of 801l dern puct. nd dirc-sc cecurs cnd it cen oenddbe SIS ST th

;‘s 1 d l Tyf

crises Unless controlled, this crn hove the ulliofe i fcet of tot- L

LY [

loss of crep ~nd ulti -t fin~nci~1 luse for the grower soncerncd.,

[ T
Pasrt b

heg been wninere sing ~w-roness - © this preble over tle 1ot fow yeors

during wnick vecicd there hms bhoon Clgger olsSort tow rue orn

PRV

mtensive
cultivnrticn, -sd the pirti-l cterilining of tho scil, bolWeen Suece _Lsive

crops, is ceosentiol. This s been chioved cithep ! it reduing

chenlerl nterilicers into the £011l, or Ly il use of vtos. to roiec

the
8011 tcoperoturce to 823°0, (120 ,) -na Migher.
when chederl cteriliscers e c.dy tieo ~ro offective an -
gozeous stnte ond so ¢ For of curfec co01 1- rVQu;rtd to cneurc ti~t the
fertilising possce do wit escope fio the o1l pro cturoiv. o 1thenr
shceting hos boen cuccezsfully used for thie surpese nd “n th. Ueie .oy hrsg
been used, in the vt g-rden andvotry; on cpen rround whore tle bioan
polythenc cheoting -cts -5 suoscquent ulel Jor the neyt eron
Hith st sterilis-tion, th: b-cie problc o enc of cucuring thet
the stecn is uprend ~crocs t ¢ curf-o0 of e o1l thus thorcug 1y

stcrilising the co1l surf cc -0 well <o throush Flic e ntly, pecr 11y
) £ .

foroulated TVC choecte of beth 2 ierons (.72 ing o a5 1Uron
(0.010 inch) thickncse ~rc uzed for thir DUrnoce. lecone dovelo s onta

indicrte thrt if » plrctic knottod-act of onrexl o tol o Lh P TS
(6 inches & 6 inches)  ogh i nood over th. tep o bnc 00 maccting, thon

aster stom penetr-tion of the soil iu chicved ¢ry “ltern taveooy,

decper depih of the 501l ie sicriliocd in 7 given 11 o St oane checte
erc nor olly f briec ted te specific izcer, sui! bl. - th. corteulor

'

growing bods tc bo stos od o ond dlewing o goncreour cveorl coof widtn o f
25C i = Y0 (17 inchrg - 12 LaCher ) om cithier crho. hevtaag of 17
(5(/ fcet) n 34 . (lL (L Tect) Lengtis de ploccd over thic ground to In

stca.cd rnd f irly heevy chnin, woeden vottene, or otlicr leo 11y
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o, Fl-atic .¢.br-ncs for woter coxscrvatioq

“herc 16 'n onor ancrensing need Sor water cnd, steroge of wrter becouics
HCTCLLIng decessity in o n; countrico. Reservoirs in the UL, con basicall
be divided inio twe Kindey thooe  clow 15 illien litres (3 1llicn g-1lons)
oend thesc @bove thie - cunt.  Thi~ division ie bored on the oot thnt for the
lerge volu vy C1vil COgINCering design ond conztruction ic involved,

In eenstruct ings reservolrsy thore 1o nood to . olee the wnit w-icrpreof
cnd where this oonnet be ~ehioeved netur~lly, by Lhe noture of the soil, then,
plasiics offer - SoElhave cenng Ll schicving - witerproof o bronc.

FOlytthu, M ond but sl rubber ore the threc wterisls ost concaly
uscd Jor roserveis censtruction.  The cheice of ctericdl denends on several

cctorg, mcluding the type 1 reservoir th-t 1s to e ouilt, the cxpected
lifc cnd the coon 1ce of the syote .

Felythene g ot cdventeoge Ahetl 1t i ~vailable an ver, lorge widthe
of up to U’ (}‘,fCUL) Moo geuge of 125 Scrons (.00 apen), flowcver,
JOinting ¢ n veoo codafficult probl. WaCH on-gite  .cthods ‘rC considered.
Heot Sseoling 1 Do used ot W vund Lo be unrelic bl undcy cn-nite
conditions. 'The l-t. et develop ent fop Juinting involvog the usc of o
doutlc saded ~dhesive t PO owhicn 1o prossed to the overlepping curface of
the cheots to sooupe Vterproof jeind.

CUCT rescrvoir pplic rica, Lleci polythene 111 . ie uscd and this colour
1s cchicved with | spectl grede of e rbon Ll ek, iu order to provide
cdequoic protoction Cgrinst sun light degrod-ticn, which could ccrur Lcth
duripg inst:11-1i0n Snd subsaqubntly, 1f left cxposed. [+ is ~dvisable,
therefore, whoen REINg pelvthene, to onrure 4.4 ~fter it hes been 1-1q 1t
15 covercd witl . | O onrthe Thig eheuld s¢ mt lomst 1% C = 225 i
deep (6 inches. - ¢ anchen), in order to ceeurcely sncho, it “grinst a- ~ge
fro.. wind wien Lrge - rios e biing 11d, ~nd tn prevent subscquent sun
light degr-detion.

Por carller feservelrs, whirs land ic setree °nd 1t is not nossible to
use the shollew slopes neccssory for - brek=filling Opcration, palythenc

filiv con be used without bach-filling but its ulti-nte 1if¢ in this case




will be liicited,

in

‘leying techniques ond develeprent wor'. in thig

Jor lorge scroie reservoirs, it is economicslly desirable tc use
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‘rec 1o precceding.

In the U, 350 iercns (Lo 12 inch) TVC hrg boen the breslc st nd-rd

thickness of sheeting used fer reservoir lining,

15 tallion litres copocite,  In the Lelalo 270

25C ..1icrons (¢ .10 incl)

¥

CVosheeting 15 nor 11w

o

reservolrs.,

widths, D) co porisen to colvihenc, .Y (;ﬁ

(72 inches) curreatly locs iy oovealohle, A1t

aicwn to be voeilebice i Ttely.

sized shectr wnder {0 ecicpy conditicns vy welding the cheet togethior,

Viarr o voepr lopgee

aulcetured ia prol dpvel

sueh width

The »rocent

criiculsrly these under
dorsne (C,008 inch) ~ad
pecle

I Trrow
1acacs) being norael ~nd 2
uy to L e
celimique 15 to pren-re 1 .rge-

This

welding 15 oohileved Gyloaetnn of et operciang, rodic frecuency (y.v,)

welders. Dy thig
prepared ~nd suitouls necled
up inte recll for
unwound o

into posilion,

‘n-site jeinting con be ochieved b7 esng

wits but is tedioun ond time CONSW. 1N,

Adhesive Jointing,

eongy sheele of 00 0 017 (&4 Tonn 5 feet)

for e desnoteh to the res

“~n be

Doecntertans feldiny ~nd oubsequent winding

ervoir.  ‘Therc the roll ig

the concertine felded shect isg crsilv rnd ropidly opencd out

of portoble .7, welding

b hoad, 1s co.nenplice “nd very cotict &Lop

woterproof joinls heve been vde by this wce-ns. Thig tvoc of joing has

the rdvant-ge of providing very high orer an

o
&

cdding to the cecurit f of 4. Ccabrog .

Jointing, Ly reong of solvent jeintiag

setisfactorily uscd both in the LL.2, . ond in

strength ~nd thercby

technicue, hos been

50 ¢ ['1ddle Toel countries.

Little inufor ~tion ' o been dicelosed on tie deteils o1 the technique

uged.
Touble-sided ~dhic sive Jointing fop OV
polythenc teehnique, me been o
Joints neliieved.
The lost dovelos ent for Jointing of ¢
welding teclique.  ihis covictes

volved in hondling .

cheeting, - o used in the

ciraaanet nd soblelsetory weterproef

sheeling 10 by - hotoir

~uslioei bhe on-site nrohlecs in-

wet plictic f11 0 whieh inevitably occurs in

echonicol
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proectice. The experirentsl unit is desirmed to loy and weld the sheeting
together c.s it trovels cleong the rescrvoi,.

Whilst in the orst PV heg veen pigented Llagk fer reservelr Cpplicntions,
the lotest indiccticns ~re th-t apecific blue/egrcen olour nehiicved byr
speci:.l pir ent-tion z-r1, give borter ling—ton. vrotection t¢ the V0 Somanet
deteriorntion bs weothiering,  oscrvoirs heve “lire dv o bern inct Lled, fer ~ peviod
of 3 veurs, with cuch cheeting, witlcui o no 2uelk=1111ling, ~nd it ie ntizip ted

thot ~ weciul 1ifo of 170 o po in YC Ve e et he mohicved, 14 brchk~filling

3y

is used, then cn crtens oo fong=lifc io oo ooored,

Butyl subner shoeceting finds very specislorer of soalie-tion {op
reservolrs duc to ity vor high vesisicnece te e thering undey oct clio~tie
conditions. Its high degre. ot che denl resistone. | clen it o~ ider)  ~terisd
for liquid rortilicer losoone, vhich -5 discucoed wnder ¢ diffoerent he~dinge,
Tor reservelrs, it docs not require oe=fillinge in order Lo Lnsire: oo long ond
uccful 1ife. It crn bo used fop steer nloped bon'c of a-n-le ~ng resorveirs.
liowever, it 1g n rmonslve  otericl, pope o Lely four tioco thoe nrinc of PVC
and its use in ony prrticuleor cpplic-tion, therefore, ho te b coonc.aienlly
Justificd,

Lo sccure the oxcellont weathering recistance, o specially forumlreted
blecl butyl rubber shecting s monulsctured rnd - thicknees of cpproxiintcly
750 aicrong (¢ ,0x inch) is regerded o5t Liniocw to be pre=fobricnted by
licang ¢f speci-l vulcenining Jointing units. n-citg Jointing of butl
rubber is ~ehicved Sln o, the vuleonicin.. teclinique, which i- elow ~nd
tedious. e slowness of i Jorating cueration, the technicel glkill in-
volved, «ll ~dd to tue high cor ol butel sheeting »s o rescrvoir liner.
Nevertheless, ia ~ey locntions it econ be ccononiie.lly justificd and is known

to give goed ond coticfretory service.

b} ACSeIVeirs

Lirge sele reservoirs ~bove 15 iillion litre cepecity, are norielly
designed by specinlict sivil cngineers, nd - re constructed ~. -n ensincering
project. Uhen ol tdic lince - rc uced, cpeeinl joints io concrete surfrceg

becoiue involved, ¢nd in those crses 1t 1s nceonsery to consull with the




od

ID/UIG. 34/ 27

Poge 131

supplicr of the cheeting who nore~11v have the neccsscry detnils availcble,
Dech project hrs te Lo consldercd ~¢ - seprritce entity ~nd the systo.s te be
uscd for the inst-listion of the checlin~ Ciscucsed :na ogreed with the
tngincer 1n ahoroe of thc schec,

descrveirs bolew 15 .illien litrce coprneit sy coourcd o k. {rrus,
ore noracdly Yulldozed ent of the sroeund, using the zoymied corth to
fer on integr-l portoos the sloging wlle. "TMoerc - Look=f111 teehnique

is 1o be urced, the icpe rhoul d, orefer-blyy, ot oreng oy 1) S0,

1:3 in voic et conulticnn,  Hhere b si=fill 1o net Gogne LScdy, o 1el
roetic couldd be used. In . 11 contiiuciions, ~Iter the roserveir hego

been ..ade ~nd filled, sofel) srce~usticns such mo feeange off o the :PC .y Or

Wy veo ol ol it repoe (yul;Q'roij ene) eress the reservelr, ot
suitoble intorv:ls, 1c felt Lo be HeCeEsory since in ctow =sided bonked
reservoirs it is noi pessible to wel't ent wnrided.

Vrter 1z evtrected fro. s oll reserveirg Uy eens of pi1pes loid on
the surfece of the rescrvoir venlisy in which ecose it i necessery to
protcet the plestic Lining fro. weh~nic-1 d~.nge by using cherp ~nd
locolly cviileble waterinl such cs hessi~n vctting.  In lorger reservoirs,

L
the pipewerk is flocted out fro thc honlz, about 3 by orns T old

0il druis or other suitable 1teisy 0 thl the intakc cnd of the pinc
is kept well cle r of mny weeds which fora nerr thie bonlks of the remervoir,
In the horticulturnl ficldy there is o de.ond for sieller rescrvoir

units of up to CHy o0 1itros crpocily. Tor {hic purpose, cirecvloy
reservoirs, above ground level, con bo constructod cllher by using curved,
corrugated gelvinined steel sheets or by ncens of Ordvenised steel esh.

In the latter case, odditionnl . echrnic-l protcction is provided te the
liner by :iecns of - speeicrl sisal-roinforeed weterproof peocr.  In the
foriier cose, bulyl rubher Nners tro uced, whilst in the Lrtter, VO lincrs
cre uged.  Iipewor!:s i+ token through the botte: cection ~nd oroe oode woter—

tight by ccons of rubher cr plistic gponlicds

I8 cud e disfretory units sre in

usc.  The dew nd for c.rller sized storige units of 1,07 litres -nd lower

ivile

copacity con be ot by rot-tioncl nouvlded plosiics tonks
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c) Ucter supplies

Whethcr the weter rescrvoir is of lerge o sinll se-le construction, it

™

is neceusary to ploe the weter fros it 1o the crerg of requirc cnt. Torp
cgriculturcl purposes, irrigetion forae o lorge desand, and the use of
plastics pipee for this purnnce hng grown cenegidoere bl in recent yeors ond
26 replaced ony cihor convent ioned aoterl dc. Uhe chisngeover brg omede
hondling ond inctall -tion cosier, it heo iven - Tenger life Lo goic tvpes
of equipucnl, and it jro reduced the cost in  cet of the others.
Vhere plastic pPijcs hove nct co.nletely repleced other i aterinls
they have provided .. uscful cliernctive, to be used rs nd when circu.—
stences allow it: the very odiptoble neture of plastie being of
considerchle heln when concidering its usc for ony perticular purposec.
Fro. an irrigstion point of view, the usc of plostic pipes folls
roughly into two cotegerics.

Vater supplics, wicerce the Pipes ore uscd to get the woter to the point

of distribution. In thic tpplication they cre used -2inly for underground
periznent Lrang, Ceeding the vorious hydrants.

Diztribution where Plpes ore uscd to distribute the weter to the oD,

ond in these circu stonces ~re usuclly incerporated into -~ cionufactured
cquipment syste .,

The usc of plestic pipce for underground woter wcing hag ony
advantoges over other types of piping. It is light in welght, it ig not
attrcked by soil ec1ds, docs not rust or ecale, ond is very cosy Lo instalil.
In cddition to this, the intern:l surfecee of pl-astie pPlpc is very sr.coth,
gilving good flow properties, with the  ininum of friction loss., 1In Liony

~.ces this cnobles o slightly s ~ller bhore of piping tc be uscd ce.prred with

Pipes .cde [ro. othor sltaricle,

Two typoee of 01ping ~rc usced for wetcr supply purpoces. Tgid PVC and

polythenc piping. OFf thesce twe nore rigid PVe is being used then polythenc.

Polythcnc

Polythene piping is extruded in continuous lengths and becouse it is



flexible it con be coiled ond if nccossory supplicd in lengihe of wover
hundred .cctres.

The ost nopul v ctbod of Jeinting fer the wooller A1 ctoie i by the

use 0i coipressicn fitiings cde of o tod. o I0 ¢ lopse nw Loy ol Jeints cro
to e odey ths vcthod con Lo very cxpencive becouse of Lo Ligh ccrt
the cooproscien Jittipzo Cn othe olher hond 10 leng cwn with very Tew

juncticins ore nvelved, the ineooli ticn is ver v opeedy, can! the v
¢ 1 3

™
[y

thisc pipe con prove coonoiso L.

Folythenc sipe will not burcl 10 waicr Mroezss 1o ol duc b0 the slight
closticaty o the »ipe usll. "His properiy e be verty weoiul in D1OGE ore
to be used under cirvew.si nces whers frcczing ight acour, rush "o iu
rising .10ins, ~nd overheod per rnent cine wiieh .o be difficult Lo dr-in

in wintor,.

Rigid PVC

d1gid PVC ig clso exiruded in continuous lengths, lut is sul into
stond~rd lengths of up te ¥ . for cisc of hoadling “nd !reoncportstion,
Itgre irrigaiivn scheocn 1o b use risid PYo pines then oay other o ~terizl.
The lengtho of piver sre goincd bosctlior by e ooin olihcdos

1 Spigot ind coclict concated gointe

2 (Push Mt jointe wiiel 1ucorper Loooc rub.or seclins TN,

The spigel cac o CLod poovnt s e oad of ¢l Jencty of
tubing t< be ey ed intc cecliote s Chidn s done by ot ceufesturcrs ~nd
the piping 1o surylicd wilh 4Lc ool - lrendy foinod.

To clo o guint Uk dnuide of 1 L soelot cnd the outcide T tho spigoet
are roughencd, nd thon elosned with o oo oeisl Cle ning fluid supnlicd b
the wenufocturere of wo pipcs oV ce oot Lorplicd b0 wolh cwel cer -nd
the joint 1o puchow Do o Provilding 46 1o aorpo vl oA i s

Joint 15 Gxtre 1o otlioos ind conploic o eoiic bl

Tor the ouch=r1l type o goint, «© conich dn Por o4 0 00 oad of
pipe which ~loo oo socony Lo o Fhe pubior e Sdng rioge Uhe moavtn

are clecned, Uie ring libric ted, -nd e joint »uchied hioo o

Thiz cthod of jointing con be ¢orricd outl boetkh by uncilled onerstivee
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and @luc in wet westher. (Crigot cnd conlket Jeintiig require dry conditiong
end troaned eperctives).  The Joint is nct, nowever, end leo:.d beoring, ~nd
8o urt we wnelorad, prefersbly i cencrete, ot L1l chonges in diresticn ~nd

vl rast g, mi

)

e o de this wrp resnlt in Julnty nuching ~pert
wd r ocrocoupe

onbetoovemge o Dattings ic cveilible foe et =olvent cc .ent
cnd oruel, £y LSO Sy ond hese re vert Inexpennive couipared witii the
setol oo rrooc i Pittings fo voc vit] o ltherne.,

o thored oarts ot twoos ond v lvee cte. PVC olub flonges arc
svarl-ble woit' oon e o enlal o e 4 TUC mioe ond will 4 ooteh ur with
the vimgee ymovidad on o0 etcld fitt1n
breorest el vsta M bing undersround sleotic ripes shows ¢ conciderable
FOVALT ovel ctner e of papige, 7ot 1o rod necescory to 72t anto the
treach to (pfer? deantang, e widbl of {he lrensk v Lo considey Hly
rehuced, Cna ow Siteole frenss Alesing cauinnent L drener width «f just
2% 0 r S mowider tatn the PIpc itocct G e uweod,

JUAnto e ipdngs omo Bio 3t ined Logether or

the ourf o0 o lon o L St Ut Teennh, TR aueh it jointe the

o . - Top oo : . i i N I 1 ~
?1“3‘1 £y l‘:i' L Do “2 A 4}1( [ A !A, e ST i(;.’t{',“-t,l R ;T}AL‘(]{ Crla
'y : : N Cp Y pe b R P S A : K T
1L, o T el DT rnlern mnd ooeloy T nipe, 1t I3 ~1lso

puastblo oo e gy e Yhe bechniene of wing o o le plough

ke
H ¢ . e } -} N : N . S ~ - . -~ s e . Ty g
R S AU 1 ST Y Meshlr o lveloped in orocent coersoand for Dig
ULt e der e cuae it nd L et ¢ Tneciecl  cthad of pipe

Poowenscbeo see bt whe 0y whiek he niping 10 te Lo laid
.

ek Dl g ool e pe bl i the papes e sising 18 ennnecteld to the

bgaa 1 L Sheoun the b g winslen through the cil, Y — oor

. . . Y o * - ‘w
SEMTEE CL 0 e L v e cetgth v o Ahie o od vith the onl
dretuart oo ot vy Lo o0l boane fhe o dot ey hy the 1.

Plong .
A I TTRr Lty Crenciiocs pipe 1oty 0o oout oty lletion cosis

bl

R T A CLTE aelG Gy cnd 1Y ceduser dctuaroence of the geil

-y
-~y
o
-
-
RS
o
~
-
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Outdoor irrigatiqg

In the Uaited iilngdon olestic Pipes cre now being used sl ost exclusively
for tlic woter zine cn . 31 tlhe zjor ocutdeor 1rrige tion schees.

The fully ver cnent cche co ol present being inst:lled on {ruit
fere foo Lotl irrigetica rnd Croct pretection murneses ~11 use rigid PVC
mirer fer the perranent  (ing fro the JDs. i o lot of gehe oe PYL
is clso beins used fop thic gprankler l~tercle, where these -ro bcing instelled
under ground. ‘[hig i -n cllernetive Lo clwinu Dipe leterals Titted 2bove
ground. Thc eprintler letbersle usuclly of o0, oy 75 . PVC rre inst.lled
below grcund clong the cows o0 the level of ihe trecs, the stondpipes
beirg connected inte the loter~lo by enng of 't Nleces,

PVC pipes cre nlsc Leins used for oosysten: of sc.i~pcr0<non§_,“".
eprinkler irrigotion. The PC l-tcerals in tlhig ecnsc veing loid en the
so1l surfrce with the sprimzlers fitied on te Ve ctondpipes and connected
into the loteral vi- T-pieces in ¢ s1. 1l.r ~anner to pericnent irrigntion,

Ccuplings ~re inscrted wver,” 20 . or 27 . ‘ry scuctlacs, just pipe
clips ot ococh gide ~7 the T pleess, ~nd this ollows Ll equipaent to be
dissantled ~t the eng of the seoson, linving uswll - been left in citu
for the entirc Srowilng seoson,

Por iricklc irrigoticn uses, for which nccurate neasure cnts - re o
essenticl, these chicractoristics out flexible PVO At o slight dicndventage
when covpered wilh rucher.  The long 1ife, on the other hond, far
outweighs cny slight dicadvaenteges which it <2 heve in other directions
and.Jdkcs the use of flexible PVC -~ gresl step [crward in this perticular
field.

Ciher varicticns of the ctcndsrd tricile irrigotion cquipent, for
watering beds of cornctions ond chrysonthe wes: nnd cultipoirt cquipnent
for wotering pot- rlents wie o coinction of flevible cnd ripid PVC in
the Celie-up of the cquip.ent. The flexible TV tubing used in the .ulti-
poini equip.acnt to tolec the weter te the individunl PoOts dg enly 3 s in
dicacter, beip~ fed via tic plesitic  ultinoint nozzlceo, fro o ragid PVC
21ns piping of 25 Ve 4L wioin di~octer.  The totel 7 ogunt of rlexivle

Ve tubing used for irickle irrigation require. ents in the UK, ig in
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excess of 1 nillion .ietres per cnnuis. : A

Drip irrigeiion

Incther type of grcenhouse irrigztion, siwilar in cny weys to the
trickle irrigetion systcea, but introduced .wuch ore recently in the drip
irrigction syste.. This uses o nolythenc ~nins pipe of ~pproxicately
25 .m 1n dicocter into which ic fitted extre ¢lv n-rrow bore flexible PVC
tubes which tokce the woater to the sl-nt.. The roctricticn crected by the
extre.ely narrow bore of the tubc 1c culficient to ke woter drip out of

the ends of the tube, cven though the ..cin. nipc is under soic prcssure.

Sproy irrigation

Tinclly, enother type of irrigetion, used . ~inly for watering plantc
grown 1in beds, usce . very light gougc polythene pinc into which is screwed
the spray nozzles which give o flet fan like spriy. The polytlicne tubing is
lzid cround tic outside of the growing bede cnd the water wprayed onto the

plants.

Land dre noge

Plestics lond droinage pipe has crected interest in virtuzll- all
countries where artificial sub-surfece draincge ic procticed on ony scele.,
It is perfectly natur~l thet thic should bc sc sinzc ito use offors one of
the wmost pro.ising weys of reducing the copitol cost of dreinege.  Sioilerly
any droanege syste.. aust hove o leng 1ife in crder to sprecd tuis crpitcol
cost over s ..onv jecrs s poocable.  If these two Losic requirc .cnis crc to
be met the plostic tubes ueed ust be ~dequ tely but not cver=disigned. To
fix suitcble valucs fer the different nroperties . ~a7 countrics wave corried

out experi.cnicl werk ond quitc & nwiber now hove netionrl specificotions.

In studying this cuijert, the UJK. Dinistry of “griculturc, Fisheries and

Food Ticld Draincge Lxperirental Unit, hos indicoted thot the generel effect of
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the acin design options on tcst perfornnonce would sce: to be os fcllowst -
12 lictcricl
1

Lol mthene s the advant.oge of being virtusll: 1 et rroof wherces PVO
] o - . - N
ig stron cor hut tends o be brittle.  Ila gencer l, cocut twlse uch
wotoricl ic reeded to oe o tube in ow Lthenc, hoving the oo long ter
crushin.: cironeil, thio rdvanteoe ic frcovertiy onced Dyooore U770 hedng

— e Y L E £
uscd Lin soeenslt weuld diclote, dn crder to chiolia suib-nle 0ot re-

giatonco.

2) Tube cunfcr ol n

- -

Usin~ crw © reishts per actre of findshed tube du s.c.th rng corrugntod

confer ~bicn givor the corrugated tube on cdventrge by oo {~or of r.bout
threc 1n ora hire ctreagth testeo,  Le corvugntiong, howover, orosic
turbulciins d L ogoaersl, sash tuber bave only 700 of lhe woter tronepert
copacity of coocta tubcs Loving iac sooce dlracter.

) ELoithng

Since corrwented tube in relotivels wtrong, no croeticel offint ~noIabe
strongtls s boc obecrved crtbensh o itoon Leticved 1opret results con we
cffecto s vooarverae clotiin coof sacoth thabor oo ne cignitiecrat offootoon
the siyongtl but cven the cetter pottoran od leagitudin I sletiing e re=
duce stropauh b ¥ . Qi Lhe sioln re renshly evt thin con wcduce the
woter tor speri of Lhe pipe broun e 8
A) _Mube diatx

Ceroab et dncicetor Lot the enrrent 44 e £7.a tubes nre enpoble
of wcctbive o conciders ble shore of the DGV, Lorsct.

5) lersdoctusing tolorinees
NoTernnce op o 11 thickn onosnd dic cber ot I feet tube strongth
arkealv.e S boleooace on poth con preduce sore thon : 25" vrri~tion
in crushing ctreasii.

Cpo o e cuoeve itowill b oscer thet therc ore twe distined for.o of
plastics droiige tnbe, bho o Solls horo bubo weien i, cv il bl oan 1 etro
lengths, cnd Lo ooilcoble, Dlexible sube wae dw cont ivmone Leatt o "he
first tubc 1o be introduecd woe tho otreigtd Dongth one hinwew 1oid by
convention-l cnng in the over trench.  Whe eoilnble, ctosible tube wie

introduccd with the develepient of hhe trench-less ploughing . ¢thod of
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%X . sof reinfall per hour, This souc length of tube 10id with o foll o 1

<

~

in 500 will ;..ss 7% litres yer Lour duc t¢ the rate of flew in the tube. In

PVC corrugrted tube there cre thre. reus off s 011 Llitn. L esc

0
—
[y
(_.{.
)

5 hrve
4.0 tiicn ito copnelty of othe flow copnits o Ak fube,

Extensive rescorel wor! conbinucs ic Lo vndert-len in lond dreinege, bobh
by the U.0. Cdndstey o7 fericuliure cnd by wnufs sturors, oad thought is

being given by the nuf-cturers 1¢ the problens of droinsge in 1o, .iculturc.

Greenhcuse soreclings

1

vver the lost fow venrs considerable - ouats of 1Y tuning hove becen
used in the onuf oture of crceenhcusc sproylines. Tirst used in oll-nd in

a4

about 1940 ind in the U.. “bout cne wver I~iery, o tuling is eitler
drilled cnd t-oped te ~11ew the spreyvline nozzles 1o he g vewed in, <1 the
nozzle 1o ~looved into pociticn cround the cutuside of the tubing.

FPlostic cpro lines were introduced - = g incrnensive  erne of inst~lling

peracnent cpro cline drricction an greoembiource cnd o enah e proved ox-

o

tre ely succoasfyl

oo In UL L slone ol inn Ty ctres of rigid PVC
tubing ic 1. voc todor ey this Foartioul o oarpooe,
ne grecs CAveoat o in A usme of ki trpe o niping, which besn e
evident Tt ¢ the infeoination or plostic spreylines, is thet liquid
fertilizers con Lo 0 licd wit'v vy e 4 o F corresion. Uinco the applicotion
of fertilizore nd ooy o tori- 1o of - corresive ntlure toreugh the
irrigotion cyocie o genoodng ore cad Lo videsere A th pon—corrosive
rreperties ol plostic rre of pogitive ~dvontoge,

Une slight Woedvint-ge of e oterisl for this purpocsc 1o thot, un-
less supportcd ~t vere frequent diuterv-ls, th soreylines will sog very
badly, tnd looas their gt 1ght tnd nect sppe rrace, 14 is neceos~ry there—
forc to provide supoert 1 indorvals o e ot b oaetre, Thio

[N

sousunlly
fociliteted o Cittaing 2 1v ool o stroining—-uire ~bout 107 - 27 o0 ~bove the
soroyvlines ~nd Lenging the spr~ lincs on bo 4hig wire with s 211 nooks, ot
sulteble op-cings. Tn oo on with cthor clontics PVC hee o hiph cccfficicnt
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cliictic shelter 4r gurra livesteck, speciclly yeung livestesls, fro: erbre..cg
o doup ond eold. mercasing cocwat  f new building, Newever, ig being
crected to provide comtrolicd onviron ent wilel will 1 prove livesteck sicld
in ter.s, for Cxaapley o cegr spcduccl oy rete 0 onincl growtl., Plrgtice
anterinle con Jie - SOgsroeertiribation in 1he risfrootiory nerfor anee of o
contrcelled cnviron ont HONLC,

Une of thce wrgop footops LY iny anviren ent 1e teoperaturc, ond for
any cniocls the Ponge or temersturcs 4 whic) the ~nre g co . .forteble ~nd
41ve opti wa poerter rnoe i quate som11,

For cxe. ple it Lo, ORI L T e o d Lyny the ontiiw. teopoerature for various
anlicls is rs follewe:

PTLU O v uRy, ~_LIViST0CK

S s ot e s, e v

. . . O
Liveotoel dtious TC percture CC
=S AAL LA £

Piglcts 21 - 27
Pott nin- oate 16 - 24
Farrowing N0V 10 - 16

Brocder Fieng 32 - 3% (Ohntinued)




(chart continued)
Livestock
m

3roiler poultry
L.ring poultr
Brby erlveg
Older colver

These figure.:
at which the

rive

conversion frotop

o}

produce ment or emers ) i

-

. T PRI
\«' 1 Jll{\)l(-(-*'

s

coue gener: 1 indic. tion

(the pronerticn of
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(ptimu Temperaturs OC
16 - 21

J f
10 - 165
18

10
1 13

¢1 the venge of temperstues
foor used directly to

The efficient wtiliection of rood

] food hrs coniiiders ble b pipe o, IR I S S B R PR ol L e fug
exemple thoi (negd “ceennts for A0 e cost ol recringe 23 Lo rnarket

weight, In Ry Cerres o0 nype hueh-

cost incentive to rrevide the cerrect

chove usunlly involves A temperoiure, in

Mmost of the ve, o, e o

Thic e~ns it

of thern. 1 neulerticn i 11, optilig Loap

be iizint. ineqy coenonieslly Sropy Arinsl oh

%ddition, cood inculrtion helos

within building “rizing fre oy wide -

benpersture which cn, Jseur, particul-rlv

sulaticn nlwys an mner! o nt b g

j:’r '}"7,

controlle, CnVironient scher o

[33})

Qe stond o oor ncu!oticn requiie]

desired temper. L. in Lhe ~ullding, wnat
where 41 WOLKINT Cembers iupe mualde t1,

linve bLeen recommended 4.

C.5676 v 10~

oo Forerot,
. e e \““1
,‘E’] J_-lJ ). . 1(
of Loy a

e electries]ly he-ted, it

A
'

{or ronta
Underfloor Insul-ticy teo 1

where ooy

rearing {or crruple cnocconomins Coel oy
heating in the CTCRT I re o Thig poohe
growth 1in your: ogyee it snsu‘“tluh,
polystyrene borpd, e srenerc iy r1ca0d op

example polyvi! oy f1loy 1mmedi iely Leloy

e

herting elcaen

norv tie,

eNVIron, ot

e oAure NIy e
ady hiect
te prevent Mlusturiicy ~f to

1g, therefore, | urrked

g

which 1dicrted

e
B

the UL, highor then orbient for

Lldain = gt ncorporeic pone form

building is to

N9 etifeis ] heating.  In

JADCYcbure

-

W Tt syinge of 7tern:-l

10 winter, Ccnuoqunntlv, in-

Cononie effeet 1venesys of ony

depends on ©ofopre such o tha

seost of heciang, o but

ey
el tivel hilgh, formers
hiot trensfor ceeffiniint of
For wliz,

Sl

vl

SHOAn cortodn trses,

I rn ceono e necencity.s In pig
Pooriede out e nroviding: floop
RIS ATy hdencoursge
Senlent iy opel e one op
A2 p=pro | nesbrore, for

vhe conerote popecd besring the
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Insulating perfornence under leborator: conditions is not the whole story,
Instolled cost, resislcnce to ~ttock by vermin, fungi r~nd - corrosive
mtmosphere ~s well rg the nointencnce of performance in demp conditions rre
all rclevent fetors, Tt could well bie thit in certain 4orer of low cog
building, cheap n~tericle such os strow will Slw ys be the moat sultoble ~terizl
to use for insul.lior. [ep rermerent buildings, However, with - 1ife
cxpectency of wmowc then o Yeert, 1t 1s likely thnot celluler plaviies,
perticulrrly nolyurethone form, wili wltiin vely besome the motericls of
choice for toiol insul-~iicop ¢f root, wells =nd Cloor since they con offer
charcetericticn el “5oerse of ~pplicotion, low wter vapour nermenbility,

Lodl Wit plok—up ond LOng sorvice life,

Lase of cpplicoticr, 1g particul-rly importent when existing buildings arec
being insuloted,  In these circwictonces, the inculetion in the fop: of board
stock, which cun e recdily inciclled os well ~nd cc1ling linings by the farmer
himgelf is mort cult~ble.  Iro=Cinishoed borrds with wrter-iinerieable ond
sterilisable surf-oc ‘re olso now cveiloole. Cther waye in whieh inculstion
can be provided 1n g eristing [rp Jullding 1pclude Lproying polurcthinne
forir on to the internel sur{: ces of Ll vuilding, or where the milding hos o
cavity w-ll, injecting urcc~fornsldenyde forn into the building. oth operations
are skilled nd need Lo Ve executod by cantroctors,

Ulher fuctors, in cdaiticn to temperoture, hove o bearing on the 'conTort

[

index! of SNy cnvironment.  Chese focters »re Creedon fror persistent moisture,

2vellability of cdequite freeh rip end light, Plostics metericls any be used

to help fulfil iheec recqilrenientn,  Jor eliiple, ricing denp con be prevented by

the use of » polythene dolip=proof Lonbranc waer o concrote flecor, nd liquid

effluent from the mninnl Lcusce con reacves in o PVC drein., Tleetriesl

wiring for ventil:tion fonr ond Lightang 18 luoot lnwveriobly sherthod in PVC

Or nolypropylere., clurel liehting wi-v be crovided, wharc reguircd, by in-

serting trincoorent op tronslucent pinels in stonds-d corruwr Led sheot roofing.

GaPy acrylic nd pye corsugated sheet hrve 211 been used to toprm roof'-laghts,
dany ot these pplicoiions © e wold cobbBlishoed in turldinge generally, and

not confined o f, g, builuings, o no Speciol roblon of uunfrolled CLVIromiaens

housing, however, {is the ris. of oprecd of d1sense, snd hore plestics con pro-

vide ¢ more offective CHSWer Lhon wore {radition-] meteriole, Iy building terms

there cre two requireneonts - an cosily weshed surf-cc for drny=to=dry cleanlincss
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end o surface vhich is impervious to ingress by micro-orgenisms ~nd casily
sterilic blc for more positive discese contrel measurcs. There is o need
for cheap bvilding penel, faccd with » rlostice aatericl with o Jointing
system frec fror svrfonc oopa,

The surfcee of such ~ ponel recd not necessrril, be cbhle to withctond
the temperatuvce of stoom sterilisation, since chiemical washes con be used
instced of sto . 'loors 2lso con provide suiicble conditiong for breterir
and fungi to flov:ichi,  7pn't (ke recuircuent of clecning ~nd sterilising
have to @ net, 7o trne further noel for gonr ~nd corrosion resistance.

In Germany i riwntal snimel houses hove beon srovided with cvory resin
floo=s, whieh Tulfi1l Lheso requiroace! o cdoirenty tulb o which ore expencive.
It remcis 1o by s waodier o cheaper form of impervious flooring will be

RN T o ~
ST LT L LL0nsss,.

deveiop?

Clim~tic 1 "tew

A . T - — i h—_

1

In the Urited Hirgdom it is often uncconomic to go to considerable
iorgiios to 2cete ~w vl ie 1 envrironacnt becruse, o5 for ecxample in the
cres of ani eorny he onin oorformance shews little chonge ~t the
atrosnheric teng rabio e exprr cicod throush most of 1he vear.  'The
Froditioncl licoctock hellding thorclors 1o ¢ wwenticlly v shelter from the
clinnte, fion wind, »oi. ~and exbremes ¢ oolde o L. cdol provislon is

nede foo virtilotl o -2l fros oponings in Lhc building structurc, ond no
Provigion i welds Tor he 4ing. Totornd ighting 1o usuclly preforred to
ertificial lightin ) ond as o'rendy cenbionct deylight a0 be introduccd by
meens of 1he weny roo pracls in troncparent or ‘ronslucent plieticsn
materials now _wvnil le, U cemplote shelter od the '"icsen! type 1 now
merkeces In O Leccslvec ! shell,

Duiiry the voct fow yeors, however, there hrve been cuperinients with
new types o cilentic slhalier Jor use vhere sheltor i desirnble bul the

r

cost of crcotiv - it 4o Al Tier il Lo Justifyv.  Thie~ ic ¢ften the erce with
sheep, porti-——oxly in winter, tucre il ois cdventogeous for the shepherd
to heve the "¢y to; ian» ond under cover for l-nbing. Howcver, the

adventages would not jv %ify the cogt of buildin,: o tr-ditional shed. TFor
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coses like this, there hove been developmentis in the usc of plostica,
notobly polythene film, in low cos ctructurco for shelicr,
shcep~wintcring shelter hig been ucveloped by canstructang -

fronework of set—nipeul- croto-vceren wede frow cccond-hend 90 an metel
woter pipe ond covercd with 12% micren thic': polvthene £ilm, wandwiched
between loyees of nvlou net. The en wrlls of the building were made from
brles of circw ~nd h oo,

This tvpc of shelter hos ~lgo becen used succcesfully for the cubicle
housing of cows,

Verictions any cloo be mede in the tpe of wrterinls used in con-

struction. 4 zanll slasticeshectcod buildin: for zhce) his boen v-de

4 St

,

LT SLTUCIUr o, 4 L4 a1 now couwmercinlly

[

U R S . .
cinployias TVC [ol. g

allables This checey shelter ~onglses of TVL ala reinforced with wwlo:

rnesh ond supperted on - freae of tubnl. o steel.
LHocnlf house, 1n L fer of .. cinple shed of 3 m 5 0 floor ar
consiste of o light wooden irrmewerk clod wiel poijthenc ©il. on both sider

of the frome, The spreo Lolwcon the

tWe skine of filn we~ fitled with s styim
to Improve 1nswl..oicn.

L0 i
ilst Ui ploslic-coverd structurcs deseribed Love heve miti)
cost cdvont. ge couprred with morce troaditionsd shelters, ¢o the othor hang i,

hes vet to Lo cotrlilichod A0t the “re leps ciemsive then whet 1o often

the current  1iorns live - e sholter =4 11, The pligtic skin noods to be

Xept 1. good repcir ond the clery colytione Cilm Soplteed cvery two veors

¢

or so. dGrides of clorr ol cdico fil urder developaent, however, ..r¢ likely

to citend the uscful 1ife of the okin Leyond twe core qd expcricnce

clre dy goined in usine the structurcs indiectos tirt coot tencefite will

cecrue froa providines liverstock shelter in hic foshion, rporticulsrle in

the conditions of o Lord windor., T cocian 11l therefere, th-t

structurce chect cd with plosties Tilw v ill beeone cg trblished oo o distinet

type ¢f £oru buiiding.

Heot tronsfor ce=cfficiont:
SR SUre of the invul‘tin” value of ¢
structurc miry Lo defined g the qugntlty
of hcat in wkxtu wiiich will flow through
1 ¢ of structurc in one hour when there

is 19C dificrence in tempercture between
the cir on ecnl uide.

Gnrii T R



“grog







We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, ecven though the best possible
copy was usvd for preparing the master fiche.




ID/UG. 34/27
Page 57

‘neillaries

It ic worih noting thet plactics meterinls find impertont uses in the
encillary scrvices cococicted with buildings, -5 well oo in the buildings
themsclves,

Por creaple weny miles of pelythenc pipc ore used for gencrel water
suppl; to livestcek Youscs, and FVC nios re uscd to resove corrosive
c¢ifluent. thoero guttors ~nd drainpipes e veed on the lorger forn building,
compenents in I'VO rre oo llenming the traditionnl -~ohestern conont,

ithin livectoe™s houeer, Tixed caguipnont cuch o manges, drinling
trougho, hove boen fobricotld fron P70, Jar o disirilution, in forced
ventllotion systass, 18 nou fficiontl. ~nd cheonly ochicved by using
polythenc 1:fl tvbes, Uhore 01l'l 10 ecenveyed {roo ~ morleur to bullk
storcge in 0 dracr, irorclucent tubing oo be useds 1th the o dventoaze thet
the effectivencne ot pipe cleoning oon rondil be cheecked visurllo. In
It-1ly lorge cesle uwee of oprgue pl-ctic pipe i ~de for the tronspert of
milk frem the ounroan Crre Lo the colloction contre an the v-lleys,

In the Usie o orlrrr pyvlene chicon eoee 10 arnufocturcd whienh ie
cesemblced froo ~ 0t o covmenento cnd 1o decisned to Liews ) birds,

cttery con Lo built twe ergeo doeep, Tour cnges Pagh cad wp o te cbout 70 0
in length. il clihcions deinl Troeo =~ VV0 tpou whish rane tarowh the
centrc ¢f tho tottery,

It will be 2oen Lt trends 1L fomang nro~tico spror to be townrds
contrcllicd onvirciiont woroing wherever ‘o iomroved onpiool oer crop vicld
Justifies the  dditicr-l cxpence of the naldin , nd toew rde low ront

clinatic chelbter for vidner-tlo ~nim-~ls “n erons whors core ol bor~to

preeruticn: arvnet L puctafar further roguirenont of ointonsive

LSS

T

husbrndr, 12 the need 1o prevent *he ool f dicco o thonget nuals
b

living 1n =« a1 »ro ~nd thio ~uts o apenln ocn owekhoLlo arfrees. I8

ic in tacose ~re o ket plesting sosteri~le Yiowve ot Yo play
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b) Crop Conscrvetion

Plegstics ~re uged in conventiornl ciup storoge tuildings cad in similer

:

~rplications to those ~lreedy dcoeribed Jor livesteclh housing. Tor eromplc
mAny storcs e nowr Tully inculeted, sucn o for potoio storcs. It 13

, ‘ . \ o
1apcrtoaL to prevent rototocs swein hoiny cmend atures welew € C.,

~
v
+
5
P
o
o

Lheorwise the countoes tend o bitern oon boi1ling. Gl goaertlly wenns thet

0
-
o

)

the i demperoiure of Lhe mieows ust oo Sheve YC. cance bont cenernted by
the Ltored eros con oct wyr COrvocllon curt nno Frincin g celd oiv oin contnct

with the pots.occ, nsuleflon Qi iees tae cheases o 'oir Treczingts L

Turther rofincient o the ctorsoce of pototoen Too Cpviae is the centrel of

.
v . “

-

O

sicraze toaperaturcs cbove SUC. LinCe pointces oot below this tempermture

o, ooy longth of tire doaet vroducs tie deslrdn ~cl len-bro i colour on

Hor cleeriy on insul-.oed @ fore S0 nocied. emnevatuce conciderations

ianlvine *he no d for buillrang sqaeulolien oply clse to the stormge of other

4

-

PYTTUCE, cege dTalty cgme, [lev oobulugy o St corm reisl grower 1o
Yeeo aang jush oo conorncd ool L fonoer wioh the pouctinl benefit whach
>en ccere fros creriingg . .._gurc of temper tare ooutrd? en tac on-
vircrmor o vitbooowu dingT e

LLOres (0o prodcoe o o.w ook furthior poogros s an tue unc of plestics
the o Tavent oo h cosy, Lt ¢ traetur ) cproient o utore o plostics

4

eteril oo koo e de cply lur o Licn e dod lo.rez, S0 inct covious

iy

Cgeam 1 iooan the croctru fioa o fowor n1lose Lowlr -1lc in S0 hrv been
Useod 100 D0 iy, vt il RPR T L EL T S N SR RN PR N they denonstrote
L re o i-ttre cnd veuns ol uoight) over
thy LT litaTe b LUl Tep Tt “A o lvontood 1irne o lrrr It lion
ceowmeroi Losiio 0o Lo baTh D op o L. mowory utiliees 1wl plostics 1in

1 L o L LIRS t e ¥ ey e - i - - 1 ..
¢ ;x1~ YT a1 d [ S | at L. N LR A T A ¢ Lo \i&)!d [ l;fl‘;r'

R T S I L Srooeien nd 7 <~ oot curfoao te pronote

¥ N . . . i Fad f
o o f i £l s L o f o onter ool b nrove de
Lt T g e, LA ot e lyrtncs the 17 oorn ke orected in 4
. 0§ wn,y any 3 EEEEE S S U SR SRR R . co o tas concrete
e e T % . s N * 5 . . ! .
. Pty 1 s & 1T % i comrr e solid
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concrete sile, ond lcws th'n that for « grlvonised stecl silo.
spert from the buildin: semeer of crop storege, there ore severcl

application: which 011 culside thiz ~roo.
Siloge

This rnimel foedstuff is preporce! by suitnbly storing, under secled
compression, cut ond chopped rrosc, or other suit:-ble creen folirge.  Under

1

these secled conditicns ile lectic —eid, foricd b bocteris] ~etilon,
prescrvcs the grocs by o pickling efion,

In the Usile o vest cfficient wo of king ciloge hims been the l-rge
scele develomaent of vocuur cilogc. 00 thin arecegs, the grocs 1s otrcked

on . pclythene sheet snd then teto 1l cieloscd b covering with » ceecond
sheet.  ir=tight jointc otueen fac tue zhoote s cahiovel U vons of
epecirlly crtrudca nelytlione splic tube, Dotueen whisl thc shoctn e

LY

awechonic-ily cliuped,  "ir is thon oxtr cted b oinoone SF - vscuws nunp,
often ottrclicd te ond driven Lo - trocteor, untal +he whele oroe 19 cempresscd.
The mie ling s thon ceslod, cnd the siliece Toft watil required for mnintl
feceding., Ticcllont quelity Siloge it producced b othis octhed with 1ittle
or no loasco,

3y this rnerns 1t is poseible to loemte zilage steelc -4 the points whipe
1t will be ultintely required for usce  The colythicne ~loete that are used
orc only 125 aicron +hick -nd ~ro of usc yor one ~onlic tion nlv, Ui1lngo
of up te 50 tuns stochs cna e coodo by this Loehnique

Joth pol,ithcenc +ad T rhocte ~re uscd for cooling cilige odo o1n

o

conventiuncl trensheor or ol-ips, ~nd thee redus mhy~ie~) 1o o0 oo pre-

Sy A
venting ~ir sctiing into 11 =1l g ~1'cr ¢ 2hmnic | connrecaien bos tolien
plcce.

3

In Itr 1y furtiicr dovelop ont o vicwar <1l-ge hoo 4t rn ploce. L mobile
circulor [ruce, mrde wp ol four secetions bolt ! tosesher i lined with G
plastic shoeting 10 ured 5 the suter upert 1o - il e strel s pre-
formed ~nd weldid TV careulsr it 1o o1l erd withioa the fruce “ad thon

¥

fillod witn ol

o

L ¢ - . B S . . 1 -
o - T o s ey *;inél;{r' L b R i illu,f‘

closcd witl ~ mest arcol eluy ond the 77 Lig oy cu ted L owe ne of A
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vecuw: pwip. The compresscd siloge is then sufficiently fir. and copable of
being free-stonding.  The wobile [ranc ic raacved ond vscd for ucking
sAZitiennl siloge elocke.s  The TWC sheeting 1o of 9CC micron thickness, and

sinaned to hrve oouwsceful 1ife of ot le~st three veonrs.

There ~re specific rerscens for necding te storc neist groin for cnimel
fecding.  ouder norncl conditions this would deteriorate ropidly duc to
mould ;rowth ~nd booterisrl ~cotivate.  ° mert-cle ctorcge anit ooted on
cirewlry froms i golvonised wir ccol of 79 o 7 75 cur 1s lincd with siscl

~

. Ty
f\,l.,i'\"l 'K,v-

(a3

rcirforced poper, ond then o opr

circul-r liacr. _prropricte
cmertures mre fobricsrcd in o the lincy o porat the entrs of cchoniernd
serov augerc 50 hhot the oroin eon boe woptiode The oaciot groan 1o filled
1t the o ven doner ootal withon 190 mo fren viie top of thio nesh. The
lincr in then Colded in conc oriin onnce ond nondod witl o oncchonienl
cleame Undor oust ar--tichy condivions wist o Lorley, up to 2¢, wcizture
content, 1 o boen ootagiretorily slercds

Joristicnz of Lhic type of ster-ge  ro in developnent, inciuding noist
£fir'd beens, bue Ulaching the stornge wniy througn with corbon dioxilace ©o
ce tooovelbude cesadu 1 oewygon. Undte for cocring wp 1o 25 tonc ¢ groin
27 1n CUrren., Usc.

1

Polthene =-cke bire been used cuccessfullr Jor ctoring wuinll quentities
of noist groin, while butyl rubler hos becen uscd Jer very lorge conicel
contnincrs of up tc 500 tons,.

-

o cad otrow

%

The use of olastic sheets, polythene cspeecizlly, os hey ~nd strow stack
covers, chould be Lriefly entioncd. Used on - onc scogon only bosies, they
hove been ete dily replocing troditionsl tarpoulins, iiode from toxtiles, for
CCONGI1C Teloons,
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Tinclc

In this gener-1l curvey it hes nol been norceible to inciuvde ~11 ond cvery

appliceotion of nloctics in

indiccte come of

~griculturc. It 'im.3, however, been mttempted to

the problems in witlceh plrotice might offer o colution.

Feonomic consider tione, covienaly, plo o lorec prrt oin thic mottier, ~nd

will vory froo countir dc

countr;s  Thun, the sclvtion off - preblem 1n onc

country ey not be fercidle in nettbor.  evcover, scoo vountries will hove

their own indisiducl -gricul tursl sroblans. It ¢ heped here thot Lhie

survey will -~gcict in cigmnocting the wor in which plootice oight be usced
A & o \ (29

to re¢solve such sroblens,

“T
lvealls
—————

It should Lo ncteq,

to 'polythcne!'.

wherever indic-ted, thaot 'polycthylene' is synonymous
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[lells ovaile Lend drean oe ond plostics nipe - commercicl
oproecintilen

GeJo “ledden Plogtics: 2. v Lulldings

Leds Umic. Deservoirs — Dol Lhene

Je«De Thirkecll Velue of lrcoticos i otering, hondling ond
N o
arniing Tiaguid Jortilizors

Celie TOIMS “ir ruprortld (looties grecnhiowsos

DeDe Trofford Lond dr oo ~ad poostics pipe - technicenl ~spects

. G.C. Villiome Flretice 1n the grecnhcusce cector ond future

i

roguisene nus

! Additionnlly, ccknowledgoment ¢ a-de ~nd thenks .re fue tc the Choirmen
snd Directors of cCom.crcinl Tl rtice Lid., for neraission to undertcke ~nd

publicsh thie prper.









