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successful  iL could lend to protective cult i Win-, n- „ x >   * .       tu.xivc cultivation o.i  crops which e.rc ct present 

uncconcxcr.1 or .,,rcincll;, sc   when Crovm in the ircditim.,1    ..nncr. 

Cror, such   , ,icrrcw,,   loiitll0t f   ,Uinor ^^  owcet  c; rn  _nd ^coiM _ 

r.nprrr/juc  : rid Perdine.   •--.-   +.-   pr, •    r-~i      - ,  A 
"   ~"      "••    ''••-> :)tudv m rel:tion  to atretics 

'       L'lx0r-    ,:f       x-n^  of   i.rrxfîic:x or celery 
seeulm.pp: , :: v     p-,r.   ;„   ,,,,• vi    ^„^j,,.,,: -. ,   ., 

'            '   ^r^h^b     -'   -'-IK.   im could b.   extend, d   to  include 
die.., • r ¿lower e-op:-   ,.•:   v;: i.[. 

^   -       ^   -tiV '. "b' :" nine    wild    ï'.-i-n      ,,~ 1    -4 :-,..„,     , ->      . .   • 
•    "^*  .''-J,, ^K. Poetics   ,iL;  has aireadv 

been  iarrly  wide iv  .-do^od   :.-•   i',     !-->,+ -;.,   -,.,., 
"ai"1   -uiauoti •-•,   (,.,(,-  ,..etbods used, 

dii'y technique;-  previously 

F0,.Kj   Oi 

providing an eaceilorn o::.ani;.d <>so need  to 

developed  in association v;rlh   -lass  coverse. 

The us, of thin  r i.L¡• of   xuitaide eyaupy   m the construction of plastics 

•l JUV
    •

J
'---

1
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ctROC^cd VTUli -:!: -—-s :,a „,. ,.,v,d,,,,,,, lhrt rrc ;;Bfjiblc hnB 
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' -•••''      1J'--   '• ;-'•   '      e. vor produe^i:  :>o  other 
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-ccieled  i:ith  dprh hi^udit -,   r.nO. the fo r- 
..ii  j 'il..!   -rad uhich c. fleet   lirfit. 

od   ìcndena-tc;   Irepl,-  welcp fuï. i;. 

*i'rther,.ioi\;.   th'   hi^h ir n -n    ••»-. ,-.,.   ^  ;„- 
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' 1-'aj-- Dl'     '"ex   L.ir e.nd pl.m,  te ".pere.turos 

ulir,K  'i.'Ould   i)e   '"c.-vionp .,-1   i--,-' ,-.    ,,i„„.         .1 
i "'• -11CilC' a ^^   -L-- - tn-on xhe  cnet of h,, ti,i;; the 3w  fikl 

e]r;a etvueturer; ceo,   on  00c. .:•; ¡.- -.,    '->,- ,- ,7d • •*•   OT., -.f  „ 
 ' '     -~t,A •-   ffrie.tji-,   even  el ieumg td-t  the 

fil,:;   of eondo;v::vt. riduco. r.  If :v v;e.'/o  r: dirt i e _     +' 

e.riMuei: y i\elrec.  t iu. roof  never   1, 
•o,".H.   ex'Liil . ine need to 

.'   fuidhev    ...otevwhidi o. n:ot   be  ippnorod, 
-^ouph f.veleP,,,;y   with   uUr,   violct  ^L:u:d r,ul7tho;i(    ^ìTtvì t   w( 

^;;in/T ;— U-' •< «cae-  ..roportio^l      „cl.c, coi:tn.     dev^rtbele.s, 
pi.,ctic honreij  becoi.ie cue1,    -on.   Pr-'-^Pd-   T-ì-I-

1
.   M.      •   J      -, ^- "vJil-   J»--—'^^ rfiln   in,,    introduction  ad  fen 

venti U-tien,   v;hinh   ->,;sictr;   in    • ~J   r-^r -i •,-, •- ' 1 ^ .  • 
' Xk-     1! -^-r-oe.nnj  u..e   preole.i of high hu.. ¡dity and 

per:,:' tn i,.,prevod contre1   of ?ir   +,-• 'nr^+im        •,,,,      ,    .,    . 
ci   tu.najuio.     -.1 though vt  ie possible to list 
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r. whole vengo of aincr advantages and disadvantages c.sa-cittcd wit!, the un. 

of plastic structures,   the  .-„.in isoue rexm. en, of first  coU  of erection 

îind of annuel  eoeto,   when coapexeä  uri h  t.hoso Mnocirtud  wltp  th,    chu.pcr 

for-s  of uicdcrìì  gi:sch; ases. 

•U  the  present   Uae  it   is  difficulr   to   .jiOV th- [    L.   ,..  difference 

between plastics  ond  giase   ln this  ruotct   are   nui^icàcntlv wi'.v   io 

onccuro.gc r;.pM -:u,?u,i-;  ;-f  the   ose   (f tMn  Til-  : .j.    -.tir. houses  in 

comercial  c:.--p    •   v.,uctir3,.     Th-,  r:it,.   • •,.,     ,v wrl]   c,vr.Pi    i;i  ,,;    fulurt 

if  costs of glasshouses  ^utinu,-   to   inore,-,;,  -,îd     s   Tartar  rlcv,i, VA ;rt 

work takes plrec,   boxi,   in the  field  of   ,i   sties      d   n.l3  ; nd th,        auf: cturc 

of  cheap  supporting frasee e.t   reeseaisb] ,-.   cost.     In  th,   ,..;:.   this portion 

is  accentuated  ;:aneo  a glassheus;   receive:.   -   govern;, e nï   es oil.al  grant, 

whilst  none  TO   g. .id on  plasties houses.     At   -present,   the    .est  obvious 

place for thin  film ¡a,;,u;;  in  in  situations where  rx.ihlur  oopntet   10 very 

limited,  where traditional  gl^ss  cannot   bo  obtained al   reasonable  rate- and 

where   «neue-   or Lar-e  tunnel  for..,    d'  coverai   of ,   t,:oor-ry nature only, r 
arc repaired. In such 

capital for further es 

froi.i  glassheus< ...,   er   I 

Conoide-rabie  deVoLv.esd   ,ror!:  0i¡  th,    p, ^, , R,   ^n^^ti,^  ,v   ¡ligll 

forine  cf pLsstie  covers   has   sloouy  t  been  piee.. -  a^im:,  JlOW ,r,AUnnr 

'-->—,   pJ--,'.io   vaisos  can  ho   viilt    to  p. serete 

lopi.io-ni,,   to   previa.    sp w   bor   p.l ant   ovor-sojlls 

- oot   ed her  okort-ieav need:;. 

froe, the   'duobL >   house,   uhi'd; supper* e.d-and  rcauiivs ite 
structural  fa 

..lajor 

:,   to   a nusbor   :;f sh.sigiis,   se,.a.  of which re     utufsotured 

ready for use,   and others which  osa   bo   ousted 'p< t!u    ourch    -or.     Th, 

'Dubbie'   houoe   is  particularly  ;xtrsctive   '„ca-o   of   it,   Jew  first   coot, 

preven th  t through it yet hao to ho 

units  and will   st_,nd up to  had wither  conditio: 

this  country.     Indicati 

be   bviit   ir   largo  o&  ..orciai 

L-'  o'o,..  ' tl/  experienced  in 

one H   present   ere  th.-t   this   i il     ol-.d houses, 

including light   strsoturel  supporting lra.,.s,   are ..ore  libel.,   io „„,1 

oonncrcial  requirements.     It   is  perhaps  interesting to   examine   the  two 

typos of house  in ...ore  detail. 
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by joint in«: the  . -tcri-1    -,;,v^   4. +i 
'   •,auJl-ci' i0 th^ ^etnetieno i-nocod bv -tre- 

considerations,   ,.nd boih  t,,,.-^.i!trpU>e. .. nd ,...+ °'   -tXV~ 

..„+     . '     '   '        i01-    Ud :       Wli;-  ^   -^   —    ;tri^ of 3 , wide 

' V<J    I1;'..;    ¡ICC n    V:r '1    in    '"    1  : "- 

house,   of Gcr...-.r,  dc,x:?1)   w:.,  crp   , rv,^,   .,,... , ^^ 
notori   „„,   ,„.,.."  -t., „    _:ilv,r.   i;i,   ^      u,rcn) 
a-.teri* held  in pU.r, bj      net. r,r>"   o:;pur i u     M '^ r:>   bu 

'••'il-.     Tt 

'   i^U'.tion. 

lit.«:  in 

will  lr.st  ivropcr?.ionrtay  kn,-,r,   ,,1Vxn -   -   -  viv ir   r_   ...„ joj 

c~n be  hcvt—.or.lt.-ri     oro iv-,.Hi,   - nd  i;.  r  ,,.......    .„^    . _,^ ' ~ 

oandwioh  lî.;i....t^   PVúu-i-,   :ì,p,;ì    „3,/^L-rr   .. T'^ " " " -   "'    .'' , 

torcphth,.l,tc   (Wn,    .G;t.]iiuox). '   "-^1-"-'-'^c 

*   euit   ,J1"     ctllod of :-nclior:C,   i,,   ,l(Tuir(.,   n ut,,   ,. 

co^p,tíl,up,JdforotP^,-¿.,tl,    i-.,r.-.,. > Tin* ...   o ,,.    .   , .        .  . " :»",..,.v    -,id  win.!   „uot.-a. 
Thisccn  be  ,-^il-    Sieved V;   ,nc     rthod ,,;•  :,vr"in 

'•'  *'"«   ' '}C'--- cr  lîu   fil..! 
•••    ' —   "uicli   ic   then  ,• , • Tille1., 

-'coeso to   ,,c   olruchuv   iS   ,.   r ,n        .,     . .,n„     . ,    ,      , 
-'n:   °i   Mi . ir'.c, fittoti -h 

ti "VT,;rc frn-?rí ruiuir,:,: <•>to —^ -^ i—;-t ,u 
ti..»oc rnd (b)   to  próvido ventib Uon  - •   ^,i0^ri-,. 

,ri  -„,   , .      , "         -.'Pi opri   lt.  tricar.     /.  ~lngit. 6(..c 

nou,.co r.t  Slnnficld whioò  lU]ii]b-'   H.r,. •   ,. 

due«, the -„pli,,, ïoU..,  aov,.Un,11;;r ,.UIM     '    -    c; °; ^ 

«^«.d,   lt  ...  B„ltcJl,(1 t;! ful,   !HVid_     T;n;; ,ijiitr    ^^ 

oountc^olehtud v•til...tor n,p n   u. 0;,po,iu c„ : ,- til0  „tructu^"t<) 

»»«-^.iiowtflullot;ir,.,.„]smout-   ,       ,; - • ; —;  *° 

fen will  p,:;n  ,;ncm h  :ar to 

1:110   I'-n   10   cnor.   ,  nrr    .-WÌ4-1 ,,i   +- 
thf   ,   n "     '     ld   "    MUpp0rt   :^'-d»   th-:  v,:-t.il.-tor   oioc  imdcr 
the  mflucnc,.  of  the   countc-r-w« i,lt   -^   MU   -,„ 

Under thoco  r-ndiUon«,   !.n„(v..r    f-    i~ - •   ,,     a ' 

and lm,Uditp gradient    JonP t;l0 I ,,,,  ^   hh    , ' 
e u'Ttl!  °    thc  'KUS('»   "lii''h result E  in 

'"°rc rcpid growth r.nd er.rlicr cr->   rturiti    t  +h 
<--.>   .u.turit./ ,.t the vent li-tor   end of the 
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houLc than at the f n end. 

."   bavbtcry-opcrotco direct  current  stand-by „h,n is  essentia1 

eaintain  ruppe rt   /recoure in  i be cvi.nt of    .    -ini electricity oupp]/r failure. 

I-   would ••'•;:>•;','  Hi.A  n<    lUnrl   co./   m ..•.OMO lave .'/et   Leen ...do between, 

the  way piente  /row   a.    ,,.     ir-on;      k 
4 ... -'    il   oti;-   structure  - >id  i..i a cold 

glasshouse, Vi,   ft   ohioh   i1   io     o;a   direoll--  ce. carabi. .      It   io  hiiovrn th .t 

Lo. per-xurv  -.nd hu.idity  condì4 iv.no   con dilihr in toe   two types or  structure. 

A wide rengo cf pianto hove been grown in air-supported   otructuves 

for two years   .i  the "Ig.;, ot  "clloc'ocurne,   end :t  tla   Electrical hxscorch 

Cotation,   bhmfield.    ».et  oi   t! •.;;,;  Weia.  oroyr. cucci esfu] 1/   out   in 000,0 ernes 

the  !v hit   woo elioliti/ . edified    no von. !iee tioarh.d   l.o  respond differenti-;, 

'..'inter let tue,"   acro difficult   dui  t-,   0.   oon -.1 h i,/;h liu  idity bu~¡ ,   rn the other 

hand,   ,:orJ   o.rin;   ov. -o.;,,.r  coop-  have,  ro: .o1,;! orí ici ootoril,.     Oncccssful 

cropo h: o ..   included h. . LrocL,   oorrol,   cauliflower,   eueu, .ber,   rrc noe   Loon, 

lettuee,   -nimo,   ;o a,   e~dioh,   o/inoch,   ¡nve-ot  corn,   tc.iatn,   turnip,   ghorhin, 

wnt o re reco,,   1ml h   í'!ou,.r.,,   0  if   blanching celer/,   hcrur ccous  percrai-.ls for 

cut   fìcv/ero,   rl 0. oeed   '•roor.   of  ocb ,,   correó,   onion,   rulir:h,   cpinoch, 

Strowborr-   ;,l^tc wer  , .„htxo* - yi,ory   uot,needed wider  opoom/   : 1 a^ucrcnl  to 

evo id bo t ry i 1 r  pro hi 0.. 0 . 

11   1;'   nc[  f''^ihl,.   U   • .-o-..-co occuroLol/ the   ocone, .ico of  ,.  buooK. house CA 

the   structures  ore  etili   in -¡he  o;:peri,¡cnt oi  otage,     "evcrthcl eos,   o figure  of 

14.3d por   squore    ,etrc   loo been calculated whilst   o comparable figure for  a 

G-i.iple for     of cold  ¡>.itch  1-1-ht   oingle-cpan (/loos)  house,   erected  en concrete 

b: re   olooho,   would  be   -hoot   11. "d.   pcr U;qur.rc    c.tro.     Thio  letter figure  docs 

not   indurle  :.uto.irtic vent ilo.t ion which io  0 br.cic part  of the air-support cd 
structur« . 

bj     Light-weight   stracturc-s 

For a light-weight  structure type of greenhouce there arc cortei xn 
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construction recuire;-cutG thr.t need tc be  considered. 

To  be oitreotivo   for colerci.-.],  nee,   the cc netruotica   aurt  be  olcple 

r.nd function. 1   -,,•  .. ,u  1V  ro„.    ,;íil. ^..^   nr.,   .^^ fcr ^.^ ^ ^  ^ 

rcploce.cnl     ' th„  x" i I..   doc+pc c     + hie wiH     ,   uoceeory :t   frequent  mter- 

VdG"     T'~   ••ini-'ji-  t''-  ^^ ef toori.r; to,    -ol-.r.-.ti^   the  rviyxrtiu, etrueturcG 

should  b,    re.cth   one  -. ?  doeirn th  t   -docce  en eeen rtrc..,n  on the   riL...     ln 

-rdo.    le     ithoicnu frU::f   du-   otreeiue,    end Partie    v.st  Le   ooeurely 

'"°1"'»     l— ^-     e    ex_. .em;; beone  -re   to be  ;;rown  it  will 

nc-ec, ory   h,   erevoLr'o   e  ov^r.èo   r.i ,;}••.•„ r '   or to  Uou  e   -tructuoo   eui'f ieienU 

fiti*ony ^torneo   bo  oioyyró   three rrce:;. 

•'•  CUiV^  :^i'-i-1-"   •-'-b^  w-ulr!  :.:.por.r t,-   ho the    ,:;i   euitoblc  ehopo. 

Idelly,   oiie  oentimice;   oboot   cd bid.;  should  cover the  whole   structure es 

•i0int-3   'rc   •--•'"-•i-V0   if   bbordco.od   by  ..lic    o.no.-ctur,r.     Th,y  . .: y  be 

potentie.1  pome, of wor.boeca     3 Wc?. !.    ,, ti,,o eoneu,:inj  if le.c-eod,..    The 

widest  oolyih-oic   ohcct:i - ove il .hl,   i,   K        wílñ.r.;i .;j , •   ,;]v,    ..   v/ldth of ?    ; 

for  c   structure  u.,e'    ,•    -;Urvcd  profile,     byort  fro ; neodiny ...evo   boon  one 

rdieot,   the  bie-eo,,.noec;c   ,-f wider etmotor-,..:   -.:•.;   bK. heyht   ten   tie, 

operedoro  nuot  wore oben e - -.ddi-  theo. Ulth  ni:,s-Lic ;.íl¿   h:,0 ,u   vy woi;,ht  of 

the  r-.tci-i.-.]..     d  ee-s—bo:,;  ,xee-   of eocu-re;   be,   , dr.    ~f   the   pJoetie  e.t 

ground  level   io   ,;.,   :::nt^.l1   :t   octv/e,-,:  tuo   i-e.ro  r.f  u,od  which   con be 

horisonti.il   rodee c   •• N ••  .-ni-hr^        ''•    -,-^e.   i •-     • • i • v   " JU,tli   •       ^'urle'b;,   '  ((;  oä.^c  en be    pieced 

in e, trench lr'     io  doei>    no  eo-'m--.fi   i;'1    .-,--; ¡        '->   i--,-, .•> -, -,   ,-.       •'•    l'1 •'-• -a   "- • >"    '-'-i-1 .     • -oliou. ,a  wood   i e  need  for 

structurée,   ^o.lve. ,.: re1  t^bin^ ir   r--i r   •-,•• ;'\   ii   -i i. <-,  e  •-     -r.   ••    •        4 

durable,   o., Goth.   ;\-e:"''    bee   -a   i^-i      •   r-v •••',- ' ,-,.,- r  i -. -, i ' -"-••-••    il-'"-  -Lin.-.   .. r..j   'v-      nix.i -.le OIK, reeoo.ie.ole  in cont. 

The  . iniotì-,   of bovindi .[.uro,   b±eh<-èee  .•••d.   r^d,   .v-.tion.-.l   ,b-r:ioul ture.1 

..\dvi:.ory Geveoe   (i,:..:.;/)   Le:.   b:-liev   .I:::--^ ci^-1  ] ortieui I noel   H.trtion 

lK'.s   dcvel«pe^. eev:r.I   dee.i!T.i::   1er olrvd.u -o..-.,   wlii-h ••   ,;  bo      •d.  .- t  low coot 

by  crowei-.;.     '¡'beo,    -ruiéyn,,   tvnnp'o   y    ,   b. 5   ,    -n^ì  •   :i  v;i,lc    ,1X  now being • 

uned  ber  e,Uoe,ie te-,1,,     Vb    euimd e   b        .rd^.3       wi.U    :,r„   intended 

to   /;ivo   envere, ;e   ".t   ...iui ve eoru  ..no Jhic\e   Lbio.   Mi(;   K.m.:th   of  th( 

l,o   ovoio   the   need   for  bon 4*3       wide   tunnel'; h, o   b< o?¡  r^otiie¡xd  to   ;' 

vent i lot i o lo- 

in t:iu  or,oc   •J,   ••   .    v.'idw   tunnolo,   it   ir;  ordi :ipoted  thot   theoo would 

b'oncr-.ll" bc  lor-or end   J:.:^ v-ntilcticn neve been  included in tlic  cost 
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envon  bnJow.    -Ru   ti.au i.     :*     %it U     ,«c-  íB^.íHí.J iW t,  p~r  w«i,i«p, lut 

i .'-J ,   i » uh , i 

»ix1  i 

et i\G... i -¿.J í ;,    j, .     [ 

1 ••i'>.-    •   «Me/.   ,   .:•:• t ,. 

•'.I C   W;íU.:í:l   .  •/     :ieiV elef,   , 

•'•;-.!v .n i ned   !;!.'••!   i .n-p   . 

calcúlete..  • L ; L.v. ., •  .. . 

•3t     ».   '"     2e. U.. .     p.1-   >     ;,-(;!     ;• 

:.n<i 1 eL  ;    e,d , : n ..L 

"Mion ;   in  eern(e;cè :\v< • . : 

l1 :"-''     P1JJ 'i^'i'p;/'« e e te.n- 

be  CO;îVï(1.I.VVI>).I#' (;:l0: -ti-, 

''t   ' - " ,+i'*-"   i ,'i f » vin, t . 1 

hr 

* r   • 

i »    * « « 

'     • V*     -5 1 I,,   i 

•   : i  *r 

'   '      prorttrv 

t"Mt  oi 

u:tur>,   i;iciudiii-  L-;XîU-  :    e   .;-,. .-t ion,   h-ve   been 

n-.\-   ,ciro  't'V.Tc.;, wit!    T -„nnur 1   r< :.-!.-ct   ent 

'  tre-   -;rv-.r.;d. 

-:'''^    >: .    ''     r^nujrcv.   ¡r   :u cur,   tlie 'K-î,;-- 

'••'i .'.J'.it;i n; 1   eu,M    r,f emn::¡  -tu!      'IH,   frir'n 

•'"       v' '    - K    <- ,,in-       '•"   i"   ¡ieri'«   r.nd  could 

;-, 

•'-e   :.' !i;': .    nere.erteti       [h,     o   ln, n 

.eï.e,    e.nd   .'.?L LJ't'i'.;;]'    e;i;;    - ;    r.r      viJU 

unir"/  ...   e e   -;1.,;  r-o.l ,.-• 

'' ht.   pol.v ,n,.;l(. 

Li'v.: 1,.; /   ;'?•'„;.    i '  ..r   : 

•'.'.'V 

.-l'I.     '  (,  , 

ne   ..ere 

;'   î w.'    v 1 • i hont 

un-J   •';-v.r.-li-:i  dirurv nnnr truet UJn, 

:"n  •"'  lc»'<••-"  "¡"H  :•'• .' •    .•!-lor:..T  t.unnol 

:'i';   «'>'-  eleni   h')0:ie,   1 .,•  . -K\v\,,   : r  c( (.  ie:ri ^ontr .li- 
li \:. v 

M:U   lee. ,.v, :;,    en:-   -,  e.ee: -v i.    ,;-.! 

T>:' ' ¿ ,   '-li.' > lid,   i.i; i.  ^r,   e 

;-Tüve"l.     ..ere-.':   voi.tilr. 

'''lu1   ini [ ;i.e,J   eo;- .   ( 

orJeel-.tou e.l   *-..  (.1.   f?l ,   f,;u.,..,  ,„;tlv   ..ovv...i(l 

'èeerv.   o e  ;>. 

•lu   I'--''-'i^   •/-.. iv    e vurc.d   b,y   m- 

-  cV;"" Ul' -: venie, ^  .•!,,- -1   'eau,   ,lriv,:n   inl<    t» c 

I:   3il •'••-i^vod  u- ,oi:n.    Mir- ./.id»,  wf the  tenrcl. 

•;';   ^'••- enme; 1   reni -..v, iv:-ut 

nie   • i , lu-lur..,   Ji 

'•-•   '•-''""   iJi1'   née. .Ve  . ,< lex   riiVj ;\., 

i'rJ .je"--t,::im   t.eL-L-   -r-,   h,. jP     r.vv±.,,   ; 

'-¿''•--''nT'-   vi1elu:eL  .'Ì 

'.ol^n:-        niviiurr 

Anti-.-T.'iiininje   -i 

'nvi.   m elu.'H.   ...Lrii'-.turc!;  r.nd will 

"     J'-!1'u'^    (¡'e'.tvsl ..aihiL.n   MUí winter 
-    »tureree, -nul, e end  nprm- 

:::wc.et  pceoer-      -     .uoe^inoc-    -  ^mmncr bC".nß 

nn rlnckn  (^uihonted)  - L'try; . nthe. r. e   -  fchii^ 
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ih     -^    i'      *• •   i .Ú. lit,; 

;.ii   f ui ] i.V     lit' 

H!.. f 

•s t; 
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IV 

I     -;«      T   t;,.. 

«l! 

with   J*1   r- -l'i      » 

Vhl       '' dUi«l"*    <'f ï't     ,H    J.H    U1(1 

ir-aoprrcnt ,.]   ,-t t 

reduci :-.  ih,        .,,.,« 

•J-   ,tv'      r 

wit     • 

jy.r  * 

»-1 

,*,! 

i r •.      r< 

'    '.I   I 

••   r"  -P       't-n 

I   '1 

' V\i   ! i : ] .  , 

. I.       . t ,  vi    i 

pruvcmjit-;   in    ¡\ .-.;H , 

Use    K,rt   or-     i. x.w; 

-lv FM"   wit!,  ., ¡in  ' u tl 

tHirrr-nti.   < , i    UU(;   ,,_ ,   . _        . t/ 

.'.drf-hone,-.      If  tí, ir   :   ,llVVl d  t¡    ,, .   , 

-nei ,v.n  bl. (;r.1Vll.t(i!   t0 pJ 4il  pvìi 

or  qu:ii;:|   tlu,   r. nhr.il   < d   rroy,  return:,   wl^.'-h   LihouJ"   r, n 

M   .•;• it    , '• ;   . , 

'"•     , U« 1 t       '     :   ,     '     Í 

'      --      • *. '     l'i.       I' 

*•>'<       -       i"    i .H, 

U.*t.  -   ,      i    - 

'I-   ,    'Itili»/" 

••i i    "Vi -1 

1       L      * .   1.Í   t ä> -tè, 

'   •     I« I   '- ¡ti 

«     ri-i     11  -     i   a 

lîr    ;     i ..   t'i      -t i • 

ui i      • nia   br 
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i 1   r.t       r'   ir.kr- 

i'n    • ? 

í   t 

•   r«   - 

1   r < =i        r-   4 »     i i   » » 

' .    .        .        -     »    ,   , 

r 

• - ' í" 

»     l'# • I *   , 

ir.   ••' íí ' -i .4T . , 

t t 'tí %ê 

•      i y«. 

'* I *     V- 

i   :-*. * a i..#J       i      , r-     * 

*l »    . '     - *  ' •        *    * ru :    Î   ,    , f j. ••• i " î fit ,, .. i r., . 

*••     . I'    •'•»' * *    •• '•>'* i'    r   r~íf        !'      i, r;l;      *..     í    t    ' 

, rt iuc• . 

..ectnt   * r'-   i.     'ir.-   J-. • iv-        i-*   i--'.      ,     ,   :,¡i- 

ir;   the  i-.   ,,     |     -ui * »--    •,.<•"''•':    .,ip    ,     *rr» --».'i- u. • 

UEt    v. 1    t h»     ;.. ;    i, . .   » *  i" .     r* - 

i"iu   f ;i"""     -i ..i i- • : .-<     »,- ;,        ,,- ( 

"'-   1 t f        -lili     l •'''-...     Wi i   !   « * h -   i,,      •   ?,•:<". 

* ,   »TU* 

:¡    i 

,- =.-•:,      (   r      ¡r- 

' .   '•    ,.   - r>   * >.r 

"•  i-'-   «.    r      ;•»   un '.. r,*< i .i ;  * m • le, 

l* "    • * ' . > •    |      » ¿ i «      Witt. 

U-:\    i-  X«..t.    T-        J    i:.   •     •   .;K    t¡. 

'"""        ! -i i   J.r • •    with   t ',.-   •    ^   if   the 

. 1   •• M¡-,      * r     i !   11    !-;* ; cxn¿ 

ik'í'k      fl'l   l!¡i * '    ,»u    -,r   »J: - r? 

'"••X*- ;:   ' •-'.   * itt      ,    --: »     ! -  í.....      rt        -¡,     ¡ -, 

!\ r   tue   or- , ,      nu   Hl,     . .    ..t,     tili',    uw.r^   '.       ¡;.   • .¡.     l,;:-1    il    ti    ,-.   Ule   bnX 

i"rr.,i«,f> MI i-i.   --.->ut    ' .•   :.if-f-     nil ..- :       v.. i-i<- .1   r- w.      î     tr wbrrritr. 

v -ri   >U:p  '<   lhi      l   '      « i r> . * i     ir,,,    fili,,,   wit;-   .:uit-Mt;   cr< rjR 

ou.-.vrtL   Uii-u,-   in       .-, inui   r -. iu,t..i   *      ;'..        il   ,,   „;, . ,     ;,twev>r,   the     1 ~,nt 

ri A\     iilerw. :.M. t       î ;lïi,        ;    ..1    ok,     ít-".   ,.u'U-<  *:    tul,vt    i.  _   fi    •      .flytheno 

lucine  I    s -  v v». r   th.   : u;      rt uij-   . n t 11 •.       !..    * u..inf' w c :r  !•     ini     .nckéts 

">   h«-   !      '    ¿M,-»     u-i     î,.    euri"-e,.      ¡    t  ,,    ru     -.in     or -M   D-,   wir'th   E.(.me.-   15 film 

u 1- w   li"-    •'*'''•      '  î--:-      .tr'.
:i"   '•-I.    ',> -..-.  ùi-.MÎir w« n    -unchc-l   (nr^'^h   the, 

film     t« u; -ii,:-.     ,   v«    th.:   i   w. r   wei^l,   t!-u:-   ^ntüti-       ;;ui1^bìv   'Ir: .iru ge.   ,'cint 

f^r   ^'vf-h   ,>ii:k..:t    u,   th.    ••, rit 1 uw u;     tui^th     fi      tit    tubiiif;.      '^heru.     •elects 

werw   tilled with   ;,   U   . IK'   ,1   niid  wilh   uir; wbern es. 

ilare rwv 1   id*,     w f.-   illuctr. ud  in veri ic-,11 ;.•  rt-cked pets,    ^hcfuo 
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Ot 
n»&»Ud  v,'   i»»J':<itiOtv..CHldutï   netB,    0.vch   ;,nit   c 

».  »- pnoinç twr pieces.     The lower 
-lf «ont   imi,** •    lcr:, ...  rh.   V„   t     ,r,w , 

•     t, , ' '^.'or,   the  i30l]   -.H! , ventilation    e«h 
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puisse uses in tho ryooxûicv^ inau^rv should nr:  DO overlooked. 

The u^e of  pire"-:?  checks for s+c.^r, ::i 

:ici  ^mcr; 
t evi Using r.nd coil  i Delation r,s 

10-  ;ro fcrj-L  i--v;:i cìncràorc   r.n this survey. 
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2)    DISEUSE APD PEST CCIlftfL 

a)    Ches, i e al  and ntea..:  sterilisation 

The mtcncivc  cui i ivi;on cl' crops under greenhouse conditions,  bar 

shown that  unless  preventiv.   sUps  -.re  taken,     n undcsir-ble   build-up 

of  soil   ocra  pest,   end   diseco  occurs   and   it   nan rruite   oasn*    ~xi-i  r~ridly 

arise.    Unless controlled,   t!us  cm  h-vc  the ulti ;-.+ •_   „i'Tcct   of       tot-i 

lose of crop  -nd ulti .ah    fin-nci-l   loas  foi-  the  grower concerned,     vheOe 

has been an   mere   sing aw~.ror.oss . f this  probU     over  the  lest   few yeors 

during which period  th.ro  ir,e  beai       .igger  effort   tcwr-    .or,   internavo 

cultivation,   -.nd  th,   partial  -torilising of  the   soil,   neiw.en  suee.„.siv, 

crops,   is  essentiel.     This he s  boon  -.chi.ved  either !      introducing 

ch&.-.iccl  sterilisers  into  th,   soil,   or  by   the uo,  of  otea    to  rnre the 

soil temperature  to  83e C.     (l80c'h)   - nd higher. 

lïhen cheoicol   Etonlisorn  ere used,   theo,    av effective   in  - 

gazcous  state   end  co  e  for    oi'  surf-.ce   r-.e- 1   1-  required  to   enrim    that  the 

fertilising gasses  do  net  o;c p,  fr<,     the  sen   pr<   etur.l'/.     I    lythenr 

sheeting hoc  been  successfully  used  for thir  purpose   • nd   :n  the   o.e.   .     h-s 

been used,   in the  ..r.rket   pardon  industry,   on  open, •-round wb   re   the   bi  oh 

polythene  sheeting  acts   -.3  o  subsequent  „lulch   Tor the  ¡n >:t   cren. 

With ster,.: stonilo-tion,   the  basic  prob! e     ir. -ne  of  ensuring that 

the st eau  is  spread aerees t  0  surf—e  of tin.  soil,   HlUs  Vuorcuglv 

sterilising the  oc il   surface os well   -s, through   ih,   d,nth.       nui ally 

formulated rvc shoots of both  2'   oicrone  (o.  '/>   iir.,,   - :,:  p3       a^rüru, 

(O.OIO  inch)   thickness  are used for this  purpose*     hcoo,  develop, ente 

indicate thrt   if -   pl.-stic knettod-net  of    ,Ppro;ci    tei,    ih      ...    '   1 y: 

(6  inches h 6  inches)    ,;sh  is need over  th,   top ,. p  Ly   r       -a,, ting,   then 

faster stoa<  penetration of  the  soil   i;j    .ehieved  or,   altern   tiv- L,y, 

deeper depth  of the   soil   is  sterilised   in       given 11. c .     • U      in;    oh« Us 

are nor ally f .brio   tod to  spécifie   :ize-,   sui!   h!,    f:.-  th.    -rtoul   r 

growing bods  tc  bo  ut,.-   cd    nd    dlowmg      gener.us • va ri  ;   eh   widte  ,f 

25c ,.,.i -  y:   .....  (r    mohos -  12   mche:;    m   .ither  sie.     "he.tmg     Í   17. 

{% ffcot)  h  34 ,   (lot.   fuot)  lengths  is  pL.oed over the   ground  to   be 

Btca.ed and fairly heavy  chain,   wooden  h-ttens,   or other ho- lly 
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3)    WATEÌ CCi'SEWrKî!1,   SUPFL:: .TD JHAIÏ-GE 

rj,    Plastic   ..c, br-nes fur wr.tor conccrvr.tion 

Vherc   xo    n c ,nCrc,sin. „ccd r,r w,ter ,nd,   stcr,gc of w,ter becomes 

ucru.Lineiiuco«it,y   in ^n;  countries.    lîcscrvoir»  in thr II-    ,      >,     •     ,n 
bt. j,,.,,!,,, . llu ln tllc u*—  c-n basicall 
Dt,   J.videa  in ¡. o   two   iiindf,   then.      .Jew  TR     ¡ti,,      i • * ,. 
-nd thr-      » , lltrCS  (3    llUcn ff-llona) ana these .• bove  thxr   • r-mi       THI,.   I     •    • 
i„m   .... .        ' "lb-     Jai    dlVlcl^n  lp b--^ - th.  f,ct  th,t  for the 
- *-   -lu..,   ,ivxl   engineering design  ,nd  construction x,  involved. 

In  const rusting reservoir::,   ihciv   is nr   H  t-     ~i-     ., 
„   ,     , , ? nc"d  U   "c-k(:  th(   unit  w-;,erprcof 
r.nd where   111 i «•• ••• nn,< +   K,   ., ,1 •        -, 

"->'nut"   Jc  'Sieved nrtur-liv.   b-  Lhe   n-tu r +h-        -i     ^u 
Dl-^iir»-    p^ . " ni,tUa ^   tho 3oll>   then, pi^Stle-S   uff or   -*     ^   "XHvr       r •-)-  •       -        ì   •        • 

•' ' j   -Sieving   •  waterproof ..o.brrne. 
polythene,   ;v      ,id  but yl   rubb 

.. -1C inc ^^  -'tends .Ost co.y.io-.ily 
used .or reservoir cciKitructim. The choir- fp  4  • , , 
r  . oncicu of .-.torii.1 depondy on severe 1 

;::; Täiv tht iw° -•——-,llt, ^^^ 
life  ,nd  t,u.   ooono   ie<   ,,f the   f:y::t,,   . 

or up toi-    (, fc"n T      •l',-'ltl'-'-il-hl''--r,i..rgcl,idthe 

jointing en   oc^o ,o   r   dxf'f j ^i ¡ -1   r^-ki 

Hc-t  -, -M„, •       - """" ""-"^    ^th0df; '"   considered. 

condition.-,.    Tht   W; <-i   1,-v  i   «       »   /• 
, -'*' "*  J,:Vai'P- "*  ^ anting involve,   the use ,-f , 
dou.le  Bided -.dhenxve  t Te  whicn   io  er^cd t.   t,     r       !        • 
the  -'n, fr-  * .^-c. t,   tne  overlapping curfr.ee of 
the  .neet.,   Li,  ü;. ,lP(_       u terprocf  joint. 

• •'er  rosi rvoir     '-»ni i •-»   < í <--     ^ i 
J'pJ^--,lc'1»    -1<^- Polythene fil .   is u^ed -nd +liic ,r i 

is c.cldevcd  wif.       ,,,,;.,   0.r._fl.      f        , "nd tlUfJ Cülour 

.deau„ ,      ' .  '    U öl "-U,J  °f C'rb0n   bl-k.   i^  order  to  provide 

.•dequote   proU;etien  rennst   q,,-   i-i~v+   A ,     • 
during  in^f il   i ^gr-d,tien,   which  could occur Loth 

P     1ÌUjt'U   UOn    'nU -fluently,   if left   expend.     it   xs odvi^ole 
thoroforc,   when using pelane,   to o»Pur,   t;,H öfter  it   ,-.„  b 

i=  covered with      i   .,.    -   .      ,,        ,u. ' -
1J

  
DCOn  Vld ll 

-   inee,,t.,j,   ln   _rdcr  t     ceciati- ^n^r  .  1+ -, 
iro.. wind Wiion  1   rp(    - ,\ • ^   .-,,,    t.   •       ,   . , 6 

ae« dc,r,d¡tI0„.  '  ' "•" "¿ 1:'ld' "nd t0 p"ovo'rt »o»»*-* TO1 
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will be limited. 

For lcrge sccle reservoirs,   it  is economically desirable to use    echr.nico.1 

•laying techniques end  development  wer':  m thin : rer.  is  proceeding. 

In the U.f. 33c Morons (C .. U, inch) f'VC h.-.c boon the tr sic st nd-<rd 

thickness cf sheeting used for rucrvoir Lining, -rticul,rly 1hosc under 

15 million litre, eeP-cif.     ln  t:,t. , _       ,,,.      .^^   (f >( { f;   .^   ^ 

25c   ...icrons  (f .11,.    mei,)  ...1V.  cc, „:CRly ucpfl|     .^  für ^ ,   , r ^    ^ ^ 

reservoirs.    1 v.-  shootmg 1,  nor    U,      auf;etured  in  rol Pì,Oì     n,rrow 

widths,    :v  c, prison  to    ^lythene,    1.5    .   ( Op   inc.,(:S,   p,lng nur,;rl   ^d  2   , 

(7?  inches)   currently V-eo   any    veilTbic,    rlL^.-.,,^, Uldth     up f.>    . ;,  -jr 

known to   bo ,v:dlrMc   in  Ttel,.     The prosent   technique   ir, to uretre "1 ,rge- 

sized shoot, under feeder,-  conditions   oy welding the  sheet, torcthor.     This 

welding  is  oehieved  Py ,er.nr: of   ,-,t  opening,   rodio   fror-uenc-  (<-.) 

welders.     Ity this ..e-.nC|   shoot,  of P,   .,  p iy  ..  (?4  r^        t,    f( pt;   ..^ ^ 

prepared   end suitnoly peched by  esortile   IV.ldin-; - nd  su:,equ,nt  winding 

UP into  roll  for.    for  cesy despatch  to   U,e  reservoir.     There   the   roll   is 

unwound c,     the  concertine  folded  sheet  is  cr.silv r nd  rapidly opened out 

into position. 

On-site  jointing cen be achieved by eie~ns  of portable  !'.'•.   welding 

units but   is tedious  -.nd timo consuming. 

Adhesive   jointing.   b,r h-oid     -ir.  |V, ..niri,„ -, , .   „ j    -loxii^,   u    JK.UO,   lt, c0    icnpl, ,ce  '.nd very  setisf oc tor" 

waterproof jointe heve   boon node  b;   this „eons.     This tvec of .¡oing has 

the odvantege oí   providing very high  oror .mg  strengìtb end  thereby 

r.ddmg to  the  seourit ; of the . sobrero. 

Jointing,   by -e-ns oí'       solvent   jointing technique,   hos been 

^tisfectonlv  used both  m  the f.f.   .   end in  so. c riddle I,esl  countries. 

Little  infor...otion h  s  been  disclosed  on tic  deteils oí   the technique 
used. 

Double-sidcMl  edheoivc   jointing  br W  sheeting,   -e  used  u:   the 

polythene   technique,   hoe boon o;:r,..inol    .nd  oetisfootory  waterproof 

joints .".chieved. 

The  lest  dovoiop .ont  for jointing of e\y   sheeting  is   by o hoteir 

welding technique.     This ebviotcs . :uoh of  the or.-r.itc  prohlces in- 

volved in headline r. wet plestic  fil . „hieh  inevitably occurs  in 
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practice.    Tho e::pcri,,entri unit  ic desired to lay r<nd weld the sheeting 

together as it tróvelo clone; the reservoir. 

Whilst  an the  post  Py,; ha. been pitted black for reservoir -pnlic-.tione, 

the latest   indicaticoe  ore that  :   oPecific  blue/green    clour Sieved  b-, 

speci:.l pig station  can give: better  Im^».,.  protection tc   the  fya  .v,in„t 

deterioration  b; weathering,     .oscrvoiro h^ve     l,e  -Lv  born   i,r t   > I -     'v 
•    u •-L-    ut ' n   in.-,t.  ilea,   icr 0   ncriod 

of  3 -oars,   with  ouch  aheetmg,   without  .. ny boeb-i xllin^   and  it   i R  anticipated 

that   -  ucei'ui  Ufe of 1'      (vr,.  ln  ;--lf   ., _    ,_       , .        .       ,.   , 
e.a.    m   ,jlc  L,....   c,.u   o,;  aoniovcl.     1,'  b-ck-filling 

in used,   then a:i  catena   .a  long-life   ,.a  : ••f.ax'cr1. 

butyl  i-ubofir sheet i np; finds    . vc¡'v  oceani    -rr-   ,.-  — n„ •'   "*-'<-l---J-     K.    (.'j.    ,0,1-110'tion Xe-x* 

recepir,  duc  to  ito vor,    high ;,:ao,nct  to  „, taring undo,  . .oat  rl<   Mie 

conditions.     Ita high degrc .  of che. acal   resiotcnoe , rJ:cn  it   ^  ill(,. j     _ttrW 

for liquid  fertiger Iacono,   ,aoh  are dir.cucr.cd under , different  hooding 

-or roservoire,   n  docu  not  roquir,   V--fillip in orclor  to  ^^ ..   ^ ^ 

uecful   lifo.     It   can   a,   used fur stec-  aloDCH  b^n'- of   ->,- i ^ •' -^v,e..  ..xuptn  0. ,n ._  oi   can-lo  -nd reservoir?. 
However,   it   iC    n oapensivo    r-tori-l     ^ ,-<-,--     ,   1      • 

^d  ito uso  in any  reticular rpplio,tion,   therefore,   ho to  bo  coorc„io~llv 
justified. 

To  secure  the  excellent  weathering resistance,   a  specially ferver ted 

black  but,!  ,ubber shooting as aanufoctured and a thickneso  of ,-p,roxi, ,tcly 

750 ..iicrou0 (r.C3<    inch)   ic rcgrjded cc t,r  iiini„_U! u  b(j p^,^^, ,y 

i-ieane  ci   special  vulcoining jointing units,     bn-oite  jointing of butn 

rubber  is achieved    g m  0,   tho vulcanismo  technique,   which  i,  Diow and 

tedious.    V1-0  slowness of the   ,o1;itifl5 operation,   tho  technical  skill   in- 

volved,   ,11   add to  tue  high  rop     0,   lmt^   G]Ujoting ^ p   rc&cry^ir iiner> 

nevertheless,   in   ,.ny  location«  it  can  bo  ccono, ácally justified and is known 

to  give good and  ootisfactory service. 

b)    Reservoir0 

I..-.rgc ,,,io  rcervoir, ,bovc 15 million litro ce.pr.city,  ,,re „cruelly 

designed by spcoi.MUt  ,ivil  o^ineor,,     „d    re constructed ,,    n  on-inocrin* 

project.    ,n,en :ri   ,tlc w,    r0 Uüod,   ,pccl;;1  jolrt¡¡ i(j o_r| ^^ ^^ - 

beeo..,e  involved,   ,„d i„ thoM c,Sc« it   io nccMW; to eonnull with  the 
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supplier of the  sheeting who „orally have the necoesr.ry details-avcilsble. 

H».ch project h,s   te   bo  considered ~s  -  sep^.te  entity .„d the systc.s to ho 

used for the   innt-ll.tion  ef th,  .hooun, discussed end c^rced with the 

engineer  m ohr.r.o-e <.f the  sahec. 

'!CCjmm;  Uliw l5 -ilHcn litre, cr.p:.cit./f   -, used  o, P.-;.   frr,lS, 

.re  nor,,lly bulled  out  of the  ¿rcund,   usin^  the , ::,..v,.Lcd * - rtb  to 

fer. ,,n intoni   ? .«     p ;,c  ^oyins, w,Ur.    ,,icrc ,   ,   ^f.}^  ^.^ 

is to be u-od,   the  L ¡i,pc  should,   preferii -, n   1 •X L'd i . h\ 

1:3   in  t;o;.¡o   ijcil   eonJitioss. 
L  IO, 

ir i/hcrr.   b; j'c-fill   1^  nc 0(.i;i'- 

.re 

ratio     could bo  used.      In . 12   conduction;,   öfter  the  r, ser^Ír h,-,' 

been , ,adc  ~nd filic,d,   sofoty   orcr-uctiens   sueh     s fc-,einr off the 

00   V"U i'1 -h'-¿     l   "S¿t';  rc?oc  (>l.Vrrop:/]ono)    •ore,,   the   reservo 
suitable intervals,   is  f cd t   >,   r~  ,-,  r îclt   ,,.   ^ necessary since  m  etee—sided  linked 

reservoirs  it  is „0t possible  to wrlk eui  unaided. 

Wrtcr  10 OTtr,ctod  fro.    , ,11   reservoirs  ,y , ,c.ns  of  pi;iua lf,id on 

or 

t 

n which case   it   10 nee to 
the  surfr.ee of the reservoir banks,   1 

pretoet the plastic iininff fro..   KcV,lc.a  d?; ^ ,,r ^.^ ^ ^ 

II"11" rVrilrblC •t0rial  G*cî' - ! — ,,attmg.     In larger reservoirs, 
the pxpework is  flowed out   f roa the  bonk,   about   ^ ...  by ., ,,ns of old 

oil  dru¡:s or otlicr  suitable  ito.s,   so  th   L   the  inHl-   -,ri   -r 4' »    -      ^--b   bue   intakt.,-   end  el   tue  pine 

is kept well  clc .r of any weeds which for,,,  nerr the   b~nk~  0^i,    /'       • ne. ,1   u.ie  u .rU'KO Oi   the reservoir. 
In the horticultural  fiel'1    ta,-^-  H ,,  ^   1 ui,.i  nei,,   t.iere  is  o dc.and  for smaller reservoir 

units of up to C5r ',{   litre-  ,—p-n 1 ••      TV,,  ,1 • ^, i.j.L,c  .....pL.L,iLj,.    "or  this  purpose,   oirov],— 

reservoir,,   ,u„ve  ground level,   c,„  ,, eonstrueted either „y u=lng c 

corrupted e,lv,ni,od „tec! „hoot, or by „o,„o ,.f lT,iv..Jllrod ctccl ,.eoh_ 

In the letter MC|  addition,!  . ech.-me,!  protection is provide! te   tl,e 

Uner by :!0r«s of , epeciel  cis-l-remforced w,terproof p,,x r.    In the 

for.,or ease,   butyl  rubber Unero ,ro „„„„,   „hllr,t   ln  U)r, ^^  rw ^^ 

«0 used,    i-^ewor. iv t,,kc„ through  the botte,  ,;cotion  ,„d ,,„:    ,dc w?tcr_ 

tient  by ,„ee.n£! of rubjor or nl:ntfr  —•••i-, H „i  .   •;   r     . !        l-- f ot„ . ,id  ,;   ..icfrolor.v unite   -re  in 
Mo.     The de... nd for .,....-.llor rlzcd ,tt,r.       lmlt=.  of ,   ,   . 

t'1,   ^UIJ-L^  (>i   i,e       litres ".nd lower 
cr.pr.eity ce.n  be ...ct  by rotrtionoi „ouldcd plasties tanks. 
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c)    Hr/tor supplies 

Whether the water reservoir iB of large cr saall  nc,le construction,   it 

is necessary to  ,,ipe the water fro;,   it  to the areas of require  ont.     -or 

agricultural  purees,   irrigation for,,., a large  d,,nd,   and the use  of 

Plasties pipes for  tin.  purnocc has  grown ecnsid,rrb];,  in rcconl  years and 

has replaced  ; .any cth.r  conventional   a,aten 1,.     TI,, changeover h~s ,vdc 

handling ,nd  installation caer,   it   has b-ivor.       ^gor life   ,.,  ,0_ types 

of équipant,   and  U  iv.s  reduced the  coet   in    ,,st   of the others. 

Where plastic  pipes have net  eoaaletcly replaced other ..aterios 

they have providcu ,. useful alternativo,   to  he used rs    nd when circum- 

stances allow it;   the very adaptable  nature of plastic being of 

considerable help when considering its use for any particular purpose. 

Fro,, an  irrigation  point  of view,   the use of pi, stie pipes falls 
roughly  into  two categoric. 

Later supplies,   where the  pipes  arc used to  get  the water to the point 

of distribution.     In this application they are used . :amly for underground 

permanent aamn,   feeding the various  hydrants. 

Distribution where pipes are used to distribute the water to the  ,rop, 

r-nd m these  circu stances are usually incorporated into a manufactured 
equipment  syste... 

The use  of plrstic PipCs for underground water .,ains has   leny 

advantages over other types of piping.     It   ie light  in ^^   ^   .g ^ 

attacked by  soil ,.cidüf   doos not  ^jt  Qp ^   ^ ^ ^ ^ ^   .^^ 

In addition to   this,   the   internal  surface of plastic PiP,  ls VGry sr,coth> 

giving good flow properties,  with the    .iniriurn of friction loss.     In .any 
ca.ses tliis enable^  ~  nii^i., „.  „M       , oru.Dio» ..  olashtly s  ,.ller  horo of pipmg tr   be used scared with 
pipos   .u-.de fro.    other   storiala. 

'IVo typ,r  rf  .ipmg are used for water  supply purposes.  hHgid ?VC and 

polythene piping.    Of these two .ore rigid PVC is being used than polythene. 

Polythene 

Polythene piping is cstrudcd in C0ntinu0U3 lmgthB    ^ ^^ ^ ^ 
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flexible it  can be coiled end if ncccssr.ry nupplicd in leagtbe of eever  ' 

hundred .i'.ctreü. 

The ooct  popul-.r    otbod  o£ jointing 1er   the   caller '"i;   dò:    i--  by  t>e 

use of  co; .prcoreicn  fitiingr ..cue of    . tri.     IA' e   I.-rge nu .ir ti   jei;rtn  Ti- 

to  he    ade,   ti;ir. oethod cu be   very   expeneiv i'IV!      iX.C,   UGO    CI     : 00    li Lgll    '-Ci  t        f 

the coo.pr<.-oicn fiti .mee. é'n tío ottor hone i i long omo vaili vo_r^ few 

junctions , .re involved, tlu inn ...olle1 ieri i e, ve:,' op.edy, . .ab tbi ore ri 

this pipe  can provo   econo, .ice.i. 

Polythene  ripe  will   net   oureb   il   water   freezer;  in   il   du;    bo  the  slight 

elasticity cf tiie   oipo wall,     'ehi e; properly  e-.:, be veip  ir \ lui   ir  yix:¡; are 

to  be used under circu..,etrncoj where freezing    igbt  occur,   rue/.  - ::   in 

rising ..lama,   and overhead pcr.anent   ..amo wì ich   ..a;; he  difficult   lo  dr-.in 

in winter. 

Rigid PVC 

•t-i   jointe 

f'.    "   rubber noel in-;  T'ing. 

iigid PVC ic dso  extruded in continuous lengths,   but   in out  into 

standard 1 engt he of up te   V.   ..  for o: .ne  cf handling  end   !rrnoportation. 

livre  irrigation coheacc tarier- une   rigid PVa   pipes than    ery  other .. "toriol. 

The  length;-  of  piper-,  ere   joined   i. jp.i her   by   li;.   :.rin     chiudo; 

1 Spigot  . rid  a ciaf  re. .cat 
2 1 Punii  fit,   jointe v/hi^h   moorper 

The   epigei,   .uè   ee-v .;      o.hob   ;\-i>'o,:     ,iC   , :nc| <f  L.  c>,   ].cn:^b   .;f 

tubing te   he  for. .od   l.nte       r:'.obb .      ilio   io  d:ne  by  the    .aaufreturern and 

the piping  in  nioyind  ui'h  bla   oc. ohi. L   'lied;'   f'ìi-;,.d. 

'j1°  • •--<    •"•   Joint   lie   i ned de   -S 1  ...   riebet   end ite  outride  • f  the  spigot 

arc roughened,   end then ohaiu-i with  .. opocial   ,..lonmg  fluid  nupplicb  h- 

the .nanufacturerò  ,.i'   ir•• pipo,     i '•' .   ce  eri    i.      yelled t<    bot'-   eurf .eoo  -nd 

the  joint   io pueho,,  he     .     Provibing  i !.   ir-   o-rre :4 iy . .-.ri.,   ibi-,  t, •:,,. ;r 

joint   in   ,a:1ro.    lo   oir-a-ig : nd  co:..pie e, : y   a i r ble. 

For   th..   yu:.ii-fit   ty^.  el    y, i;i ,   '    e.aohx t   i-   y0r v.--   a!    V -    < nd 'f th,. 

pipe which   -lo>,   li ,o       rcoeon   lo   li    Mo    ru'i'er  -.e- b in;,  ring,       in   na^to 

r.rc  clecned,   th...  ring lime .ted,   .orni   the  jeini   pu.-hed ho. v.. 

Thir.  . .othod of  juintxng cen  bc  c; rrieb  out  both  by  unebillod  opero Uvee 
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and £.l,c.  in wet wether.     (C.,igot  r.nd renket  jointing require  dry conditions 

end  tranod cperc.tivor).     The  joint   is net,   however,   end lo.-.d bcrrin^,   rnd 

.-:-.Txd,   preferably  in concret*,   -M  „11   eluder;  m  direction ..nd ao    .v.rt   ut 

Ui\.   ti -  do  thn  o--.ii result   in   K.inU- purhin,r; .".pert 
«• t     lì      ,-.ra: 1   pc .,!'..:•. 

U3td< r  ; r. :,;-ur- , 

f    '-Ut-    rvngc <>;    rjttinc,--;  ic  -.vciJible  for both  solvent   Cü .ent 

:-nd  -u:..   fi     .cm'.:,    .nd   those  oiv- ver-  ] nexpenr;ive  compared with  the 

•*et: X   "(    'r;:"i-'i  nt+itif!"   JV-  i.rT   witli   .a-ahene. 

'-   li..u(;«d ,, u:t:;   -1   pu, ;>o ;..nd vlv.r   etc:.   PVC   ,;pub fl^es   are 

ovaii'Lie  wni.-h  -V¡.  i.,   -,   ontal     ,h p,;   t;i,   r vc  p;i ,,,  „nfl  wiR  . .<+ch ^ with 

the  l'l-n./'t,  p:\vuhh < r, ..it   rtcd  fi U in-~n. 

TV'''  '"^   :iJ   li:;t-,]ln:; •o-.v'vrrrr-ymú plrctie pipe?  Dhows r.  conr. idealo 
unît,*   ^V'.:/    !   !,iii']'    ' "up,;-    'if    ''in"!--." " --«    - 4     -; -        , j , 

"' •   •'     T   :'-?•'"••.'.       -   it   i:;  rf.t  :iecesr._.ry to   .:ot   into the 

trench   f-  ,if,.f.t   ,,inUni:f   .'.,  width  of  the trench   -;.n be  consider bly 

r-iu-ed,   .-ju.  w).'    cuií-.hc   'rene:  r'.iKin=;  ;;rmi;oenl    . trench  width  r.f just 

2^      "'       r   >     • r,!   'aa(1    t'i'n   the    pipe    it;x.,í'   i::.i\   b<    v.f.'.ü'.1.. 

ne •mi; 

thi.  rv,rf- * 

* * 111 

pwiïf-t t'' -       ' . 

*« t- I. -.' 1 ; • • i i, 

i"-rt i i ,>.1 i. :- 

its me . 

i n ; 

:":i ho   j'mod   together or. 

"-•     '•"i"''!  rvr,h  l'ir   joint:: the 

•''     i(V"  <hc   ""'".i-t.,   ~.:i'.   '¡n    ;;••,-[   ,<:ntrth  p .rhed  cn. 
->1 , , ,, .   . 

pipe,   it   iz  -.ico *JWl-t       '••   >•'     •»  rpiJ'\ ',    z'i'o   "ocio, i 

1        (1     - ! "l''-'••     ï:i(    i-'-hnir-iir: , f  -ir.iiig •    , ¡eli.  plough 

'HAi !l!*"-1-,'    i--vii,ped   in i.jxnt   , e.:r-: uni for  big 

ri';!'   f 1C   c:;uc-' "•    ^ •--'-   o ••-,». <.'icv_.i     cthi d  of  pipe 
V. .i; hi... 

1  ' 1'"'«,+« '• •-   'iuf; ir. ,.-,. ,ic -    .,-L whii±   he nlpin. i.. tc  jc laid 

:C   muUU    !ì"        !'    ::'l,;J"   "'   IJVU   :n t;^-; PiiH-     'ho piping in connected te the 

'*''" "l   l'*''      ;j'      '»!JÌ"    . f u/p    j • win-r.-TÌ  through tiic    xil.     3' *    - p.-r 
..it* fu«   -.'.        i ;  i 

'1,l"t     *-   ,m^u'      "     «'ii-hb-., pifo  1-   •u:p   :  !i   :-ut   i:r .; lUvtion  coots 

'""    Ul ' /l      " '"       ' ••A*'*c  "'-'^ ^i   •,nà  i'   .•odu.iof  diriururnco  r.f  the soil 
turf f.. •   t. lu* -a . 

•    : ;   ut 

tt   'li-.     • U}'[" 

Mí    n.'  .«jj.prtl:  i"   t!ii:-    CL!:d \:ith   thu  oni- 

*•"'    'flJ-   t:'.in«r   !!.i.   -ici   rul   h y   t!u>      ' n ,' 
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Out do or irrigai-, i nn 

fo    +
In the r:,lt0d :;inSd0;I *»"' «*»• «• • '-i„s used iTOt exclusively 

for tuo water   .aína c„ . U tl!0    ,,JOr  outdoor iraie: tien sc:ie,c0. 

The fully Permanent   ccho.ca M   present  being installed on  fruit 

lar.s  fc,  oelh irrigation rad fret  protection „urposca r.u usc rlgl<1 rvc 

Wer  for the per,•»,     ,,ns 1>0    thc ;m,.ps.    .„ a   lot   of sehe   c~°V • 
« "-loo bomiusca £tr Ulc ,j 

lti •ii-i   where  tacce ;\rc   beni"  in^t-llnrq 
under ground.    Thic  i:- ,n -ltcrn-ti-o   v -. «staled 

Uini'tl,c   bC -^.ìnu:  nipc  laterals  fitted cbove 
ground.     The  ¡criniti or  Irteli-  „,,-n       * rr i-Ura- u^,lly of  J:   ,, or 73    ... tt'C are  installed 
below gre und along the   .^ws • ?   >ho I„MI     P   -     , ë       '       W"    L   °lle lovci üf   --c troce,   the  standpipec 
being connected into the  Sterri:   by ...cm?, of  .T.   niecos 

•  pipoc ,re  also  beln¿ uo.d  for a system of' GCl i-ptr, .nont 

cprinlcler irrisión.    The rv lierais in  this eoe being laid ^n ¡he     
SOU   curf.ee with ,he  sprint er,  fltw 0n  tc  m  ^^  ^ ^ 

into the lateral  vir. T-aieccs in  -   n    ii. 

Couplings are  inserted ever- ?r        or ?7      ,„    ,.r     . . 
,. u •  °l   ¿'  '    fli   uc-..oti:;icB,   just   pi;5e 

clips r.t  each  oído ,f the T ¡neceo,   and  y,i8 ,Uo„c  t'u   0quip,e„,   to be 

dismantled   at   the   ,.„,; of the ooaso»,   :.avme usuali- bocn  lcft   ln   ^ 

for thc  entire growing eeason. 

Por trickle  imcdKa u.es,   for which accurate «,«r,,u„a    re 

essential,   Ita« characteristics :,ut   flexible PYC  at  c Blight  disadvantage'     "" 

«he» compared with rubber.    The len!; life,  on the other hand,  far 

outweighs any sliaht  dieadvantaa.ee „„ich it ..... have  i„ other direction, 

and .,akos the use of foible PVC  a ^rer.t step forward in  this particular 
field. 

Ciher variations of  the stand; rd trickle  irrigation  equipment,   for 

watering beds o, carnations and chrysanthemum;  ana ,ultipoirt  equipment 

for watering pot- plants u:, a ccmation of ficriblCi c,nd ricid rv,  in 

the ..ake-up or the  equipment.    The flexible rvc tubing used  in the ..miti- . 

poinx   equipment   tu teJce the wrier  to the  individual  poto  is only   3 ,,,  in   - 

diaactor,   bein* fed via the  plagio    ultinomt  nozzlec,   fro    r   rigid TVC 

*ins piping of 25  to  „    ,    in dlr..:!otcr.     Thc toi;d  r  ^   of ^.^ 

M tubing used for trickle irrigation requirements  in the U.K.   ir,  in 
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excess of 1 million -ictrce per annur.i.  ...—..  

Drip irrigation 

/.nether type of greenhouse irrigation,  similar in amy ways to the 

trickle irrigation systa.i,  but  introduced auch    ore recently in the drip 

irrigation syste...     Thia  uses :•. polythene   -ains pipe of opproxioately 

25 ./.n  in diaaetor  into  which  1:;  fitted  extrc cly rrrrcw boro  flexible PVC 

tubes which  take the wc.tcr to the ;l-.nt.:.    The restriction erected by the 

cxtre.iely narrow bore  of  the tube  ir:   sufficient   tc    ;ako water  drip out  of 

the  ends of the  tubo,   even though the ...aim, pipe  is under soac pressure. 

Spray irrigation 

Finally,  another type of irrigation,  used . -inly for watering plants 

grown in beds, uses  a very light gauge polythene pipe into which is screwed 

the  spray nozzles which give a flat   fan like sprcy.    The polythene tubing is 

laid around tic outside of the growing beds end the water sprayed onto the 

plants. 

Land dra nage 

Plastics land drainage pipe has created interest in virtually all 

countries where artificial  sub-surface drainage is practiced on any scale. 

It   is  perfectly natural   that  this  should be DO   since   its use offers ene of 

the most promising ways  oí   reducing the  capital  cost of drainage.     bi,/ilarly 

any drainage  syste..   ,/urt   have a Ung life  in order to  spread this  capital 

cost   over   .3 . ,am   ;,u,:rn    .0 possible.     If those  two  b,..jic requirements arc to 

be r/.ot  the plastic  tuber,  o-ed    ust   bo  "dcpx.tcly but not cvcr-dosi¿ned.    To 

fix  suitable values  fer  the different   properties ..any countries have carried 

out  experimental werk end quite a  number now ha.ve  notional  specifications. 

In studying this  subject, the U.K. Pinistry of Agriculture,  Fisheries and 

Food Field Drainage Lxporin.cntr.1 Unit,  has indicated that the general effect of 
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the ;r.r.in design option?: on tent pcrfornr.nco would fscc to be o.r: fellows:  - 

1) ureter irl 

.lolythc-nu h  z the advent,,go oí'  being virtu:.11;:  i  peci   rroof whereon PVC 

is  Btror. :or but  tond., to be brittle.     In gencr. .1,   -.beut  twi-w     ..    uch 

...storici   if: needed to     oho  :.  tubo  in  >' lythcnc,   h .--.vine  '^<'  cev !   ll n?T  ' cr • 

crushing  otrene/th,   tir'.::: odvont, ,;c  ic  rrc.crucr.ti/    rnnod b-    'jrc  t"< '  h< in,/ 

used tle.n  r;„ioer>h weul t dicht,.,   in order to  e htA in  ouitebie   '   p--t  ro- 

si stc.nc-o. 

2) Tub Lj^fr_r i^til/i— 

usili/ oqu; I  -.reicht-.-, per -^trc  ( f.   finished tub,,  in  s...c-th end c rrug-tcrl 

confer .~tic:e, giv..r:   the  corrugated tube ; n ;• dv;enteg.: by  :>  f- :tor of r.bcul 

three  m  cru. hire' strength  tests. oorrugeti  re;,   however, ire' ¡e 

turbulent   •.;-TJ  In go.iorel,   each tube;   hove   vn!y  T ,    of   Lhc wet or tr-neoert 

cc.pc.cit;/  cf  ou-o^ta   tuber hcving the   eo..,e  dio,.ctor. 

3) Chitina 

biacc  ecrru/oviod  tube  io rclr.tivul/  otrong,  no  /rotiert  effect  ~n tube 

strength  h e: be.::, obeorv; d r.j'ho ujh   ii    '• :J  believed i..,prot   remit:;  eon  ue 

effected     eouevcre,    de+:: 1T - c f  e,o,hh  fitx.;;   ooo n<    rigniiicent   off. rt   on 

the  strcne/th  but  ( ven the  .otter  ,)i.Jt ;r:;::  - f  Icigitudm - Ì   olottmg o~n re- 

duce   struriïth  by   ?:, .     if   too  el^tr:    .re  rou~hly   out  thin  er,¡.  reduce the 

wet or trr-.o.'.-'rL   of  the   ¡ape   !r.   v-   •':   8;., 

4) Tub cjh, ..j.; to r 

he-u'd  vroiv.  ineioot,:::   ihot  the  current  44   - ••   tc   rJ   • .a tube-; o.ro 0-pr.blc 

of    icot'i   . v  c'j-v.idor: bLe  ohore. of the U.T'.   ...rereet. 

M;J- cr;.no(;c: on w  lì   thiokn  oe  end  <ii ?   eter both  effect  tube ntrongth 

-rkedly.     '. ^ •    Ud-o.;iüe, on both  o; n  preelv.ee  ocre  t'-.n - 25,' vr.ri-tion 

in  crushing rrtrongth. 

hrve   the  ~oevo  i'   voili   be  ,;ic:'  thet  there   -,rc two  tiotin-t   for. ,o of 

plcsticfi  drcia..ge   tube,   the   '   edh  hire tube   w'si-h   i;    :v  ilobb    in '/     otre 

length;,   end th.-  odlooie,   fle::ibi-.   eutc      •.a.e   in  oontinuoue   h,.i.;h .     "ho 

first   tube to  be   introduced  w, r.   il...   otreight   J erigili   -no   Ihio  we  1. id  by 

convention-i    .o<Yf.;.;   in the  open tremoli.     Vhe   collodio,   ile.eiblr   tube wo;: 

introduced with the  development  ef fche trench-leor. ploughing . ethod oí 
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lejrin* mum w* mai u, 4,.Wt, ^ ,,. lhf     t  #    ^ ^ 
ro#iccr-;'j unr .     ",.i     * -.„• 

the w¡.rt> , i   -    • 

r- I.. •. '   rdi ,,. fi   t f. . j   -     j 

the:  f;r~.-i\<.., 
j.--*-     .•    lit, 

•i r • r 

leu  b 

¡h • rv 

ir. ti L . 

h.V  tK    u\.U< . :   v,   i        4        :   ,, 

grr.di en    > :       „ ¡. i. ¡ -,.  <        i ;, 

through bydr ,u ...• '   .,;  , -..• ^ 

•••• "\j 3  iiri.-':Li     i in1,   . ¡   '.    -.. < 

ecor. .-i os    ,,       ,   ,_,.-, 

?r '1? + l-.'i,-.i ; , f   Jiv -n  .- 

well   o/,j.r 1,.!      ,, r..  v,- ; ',     ' 

rvtiLfy hi  a-;, li   'hl   t.'ií   til, 

thrvt   he   r- ìì   V(..,;     /   ' .     • 

1 ci i ft h  r ì •"! ì 

noi   i'u'i'H'.i   ni   :.     i-fi 

i    :•(, 

«..   '\l 

f '  * 

«"»;M<     i.û   i"urr«"-w;   wr .; 1 *t 

/*r    ìli    fi t '•        ; t      ;:«  ni T'   1 I f  d 

í-.-•   ••:-. -.••   •, »     int .| 

M'   il. r,/   * '•.      «j-     j 4   ._• 

•• ! . ilt r- ',! • f f 

1 • '   '   i • i '   i . 

i'-    i     l'i,       .   r/r   -ti 

:-   ' -      r   '-'•••-   ' i; K r   •>•.    ,i   t « i 

•'x^':r   /ì7«-   ;    '•''*.• •    :¡.   • i ..     • f   " - -i   . i 

Mr;.  -.1    •   .,-. j i    v 

'•  "i    O ¡     1      . ] •!••"     ¡Ci 

fcruid  ¡:c;   W..1 :  m   il.. 

the oper;.ii.ii    nd  tbt 

cccnc..:j 3r il 

tren-lue 
l    :     V.VV .-..;•,    .•,{,- 

'•    ' J   ;-: nal it;.       I   r i - ri 

'l]lt'        ¡' H.irti     •!.    li,; 

<-  •'   -   :?"-^a   Ih .t   ì:,(    , ,!-,.,. , r  i:i, 

t, r< , i.:' i /. •    • 

...     -    * tvr, '.  t • nrv il ,nt 

f     •''•'     *     -. •< Vii;." t 

• i'    i  ••'• t -,   tuht .    :i 

''   ' i-' '       v i ' if- •' *       1. 'i*--      r 

¡  t; •   :•'.!•. •   . 1.   fir . 

,     nd 

' '"' '•   -   :i-"r '¡í;i   ^      Jì  -    <l. pU vod 

JX-. :•  •-.x  >H -.m," ' '\  •     ?:   s, -|   r 

"     •   "      L  -Jii--1«    ':--rtr ••J..-.r:-.     •"]. . :•.   i,   ,iu, 

occhine wiu,h :,-.f-,  ^ bc   f^U;,t;,^,f] +v.   t,        , . 

•.i.umin- oo¡n.;f   r,ntl  t:-.,  -noill.-r 

^n r.ror.  ir; -.v.il-.lih:,   ' h . 

dirturbniM:,  i ïit:t:  ..Mrcu^h 

—-• -,v   on en. rat   M¡   1   i 

i-ui.ti- y-i   e..;, 

L(     tSu-      'IK' i     tilt 

i   '/-i     der,     no   it- 

•... ùvd.     il--wc vt-r,   wh • r t   •.-••. uch 

^fìci't.    ..-n  MU   ¡.!-  ,-n,i  W1t Uli.   U. 
i«imr;   -r  pn. 

'i'iic ivr i l;\bi 1 it ••     i' atiiìiK-u    Ì,,.;.-;.]    pi ...^ j 

f. positive u intuu- f;-::tt , h 

ThlC ricW 1x.l'..U!J !!;.. rir-.iu-€ 

prcviou.jly  tili;-   rforc; 

,   with  t!i,   ; r- viM"n of 

new  'h vi.!. ,;  . .,t   i ,   i   :vj   ,\^ ur     Hl-gl:. 

i'^'i    i.:'   fi.nl. mi   t.i    b.   urwl( rdr';, n wlurr- 

uncuil.bJo,   ^ Und,r t'ui.c   .,.,„,li : M,,;  tlu.r.   i,  ru    f3r.lid 
bed fer individual  *,(.    ,m lcn^h, of cl       n . 



fc «*.;-%!)•   lèv   4IV*tt4 
drink   •»•' • Ucr witSrui     -Uri ..11- -ffCpt in, 

I     »,    ï      i« 

ili..    ; - 

*. '   *      ',   in  * 'i. 

IH,    '»¡il' rl É     * ,. j 

T-,kp    »'»t-       f.  t i 

r»%f, 1 r- >        »i     i    ,, • i 

U«K f\,i     r« 

i'   *      *. 

lì     ».Off J- '¿.i lu,     i    W Fr 

ifï,»i. "-â   i -r       r«    •    t!    t    . 

ûh  r.-.-.. t   r .. t :•-       fil 

uf   înt ;,r« n+ .      »'"'      « * r 

l'Ut       '4 m-    ,    ,, 

•t     '' •'••    '    H. ci   rr-t-   r -1 ! . r t.h n 5 

c*r, isr «î -i.y »,       rt 
;   r.    i   i   in^ - 

n.f   i:-  f:;r,   vi ;,;«< Su:! i.v   .        u  '   f-.u   ei 

'*   in  P^        i   >  .,     r«       \ul/   .»i    Vm.r 1 

•lí*1       i    lU;i*    i •'.    1 :ììì* l'i, .1".y   :    . J |, j-»   <\   ¿ 

o, ..;,    «n'irne   -.,-cv, ;   'Lnf<t'c,   t',..    r>r--U"] 

1        •'    W\_l      i     l'I    ' .- >._    J , . •  !,, .u,    .    -, r],    ;;;j 

i» .a1 ,     >i|.    v i.;' •      .   r« -i    i.:l ;   3'     .^,  • nj 

^ * r:.      t' î».      •'.   - r.. ii-n.;„: <    >,a r'     i <    i . 

«     :»  -di in,- T ••'.*• ri. t. i   r  weur    lu    .. i'   ¡ht Í   * 'Oi*l    t     Ì _  ,.<• r>  !:' 

uni' r t lu" ,\    ooii- 

iltl     .,-., Ì      J.     * 

u.rî< r    ,    v1-   * 

fe   il   **'   ",'     í 

r|   i-- 

••;rr'!.J   ; M.-¡H .      ,>  i„ 

rupti::.   .1,   •       i.-r- 

Knows..      'iu ,   w:; 11: i 

Ui(.    ''DU   i    I''.''  HUi,,     «  Í 

•'^C.¡:e||f     ti: iL    ¡>I i  bi ..; 

V* I ' ..,- t •Ut    VI lilt   i 

•r A 

t'ir ir line 

t-:..   (i.ì ti... 

Ji.Vi   i 

, ,1-1 

Wll '     ' ,. 

'.   !',   r.    .'il      .    •• 

. :•     'VA wr   '.;;•„ 

Mi..  ¡ ¡U !.  17    1  i 

.l'i::ii.!''i.',   <    :, 

„ni 

' » • -  11   , • i . - •  v/v ri. ¡'  ,,^'.,.1 

t *  :   (tr-.in; gt   tub.    boiWt .;. 

•-. .   i,. ¡-turo jn•":•..      . \,    iii.'.- 

1 ••<      li "¡ll'lJÌ- -'    ,'v      -v      1.'•   Well 

•• T*4    î:.     r a--4   L'.    di- in. ,1  ì'rr 

t   w• r      r  i,.'" ,ui''    .:i        i *': "i.u' f'"i\'VíiníT 

•r   l:i   ;T.    ri-',, 1 riJcj'lliltol 

1 i.  i,   ,>r; ' v. ri v i-i*   i ìJ Lni.i;r 

•  , 

to   the  dot ri   -, ut   , f  ;-r. Í.U • i ii al •. .     i I . - . . .-• f 

*rA   n<    M^ i^wrt!«,    -^4     -   il.- -;i-,.,,•:•   t:,t   h-v,    lu,,   du. 1. pel,   -.. 

-lt<;nnt,   fur   PJ   '.un .     '-u-rcntl y,   ;>j   r:'.i.;!:   ir   nr r,<   tuL,   i:;     v   ii.Mt   in  % 

^5 Miti   1   <      .-•  di'   ('(»Ti,   tofct'ìu' will r.ng»    rj   !"H. UiiíT¡;  tli.-t     -'e up ,-. 

OC' ;plet  •   ;_,;;,o ,i . 

Tho   tu;.,L  -n-   pori, i-i,  1  wit!.   .IH:    whieh     r,   des ip1(.i   l     proludo  i.wil 

<-.nd  biiiia up       ir iur.-.l   rilL^rin,-; :    U. n,     ad   -,  I:B  t.Jiv,       au    — oui»t  ci 

water.     In the  • vurry:  -ilt  ,.  w]H.r.   44>      ur-, . i'  tul«.,    r.   -.:,  •   t      ir;,in 

1   hactr.ro  of ground,   the itolo.i  in  the  tubo  wtuld  bi   o-.prbl(      x   absorlai./r 



ID/WO. 34/27 
Prgc 40 

5C  -Jn of rr.infill per hour,    aio cruce length of tube lrid with a fell of 1 

in 5a   will  :...gs 79. litros per hour due to the rete rT flow in the tube.     In 

PVC  ccrrug-tcd tube there- r.rc  thre,.   roue  of  ç  ;.ll   ait-.,     '/.one   slits hove 

4.Ü  tioco   it:;  ocpcciie   . j    t:,c   flew cop —it;    .. f ihc   luDe. 

Extensive  reccei-h wor!   conduce   1<    be undertokon  in  lend  dr^ino-c,  both 

by the ¡VI.   I.irdctry rf Agriculture  end b:.-    . cnuf   .tur, re,   end thought   is 

buin^ given   b-   the   ...nuf-.cturcrc to  the prcblc-ñ of drcinege  in h., . iculturc. 

Groonhcuso  snreiinc; 

i ver  the  i:ot  few ycers cont.idcre.ble  e cunts ef PVC  tubing heve been 

uccd in the   ..cnuf,,dure rf greenhouse   sprcylinc-s.     H.rBt  need  in iMlend in 

about   19^  end  in the U./.   eoout  enc  yo,r 1-Lcr,   "'1 t   tubing ic  oithor 

drilled end t~pprd U   din, thl-   ^proylmc nozzles to be  re rewod  in,   er the 

nozzle   io  .-le.. pc-d   inte  pontieri  eround tie,  r,;rtuido  cf the-  tubing. 

Plectic   :.;pr...   Une:; wore   introduced     e  en  inexpenravr     e.'.nr  of installing 

pcreenen!   -pr  „iim:   im-et^n   in ^coiliouar  end   e"   euch  hove   proved  ox- 

oc^ful.     In  t!..   U tre, el,y  nue 

tubine  ir:   i..  vc<   te dey  fer  lì 

":..! o rie •20    1 em 

"ti cui   r puroeco. 

'' ne gr • dv ni .fé   in ile.  usi. e e  ih '•'"00 

etreo  of rifid PVC 

pipine,   which  beco., .e 
:U'"'i ion   e pieci 10  cproyiinos,   is  thoL   liquid 

di,.cl wct'c 0,   fo   r ef  eorrcnion.      dnc:   her   p.pplicv.tion 

evident   "ft er  the   i 

fcrtilizerr,  ecn  le 

of fertilizar«:   ene  ether     et,.ri- 1:   .f   •    corrosive  nolur.  Vrough the 

irrigr.tion  cycle,    u, luce, .ine    ore  end .ore  ciclccpro .d V\    non-ce rroeivc 

properties  ci   piceli e. rro ..f positive   odvontyyc, 

One  dighi    lioodvcntoyc ef the    .eterici   for this purpoce   le  thet,   un- 

less  supported  et  vor- frequent   intervia,   tie    oproylmoR will   :r.g very 

badly,   end   ie.-e- their straight   ; nd ne-t   oppe.r-neo.     It   10 necc-scrv there- 

fore to   provide  support   et   wh.rvd.  < .   et   le  et  1    K-tro.     Thi,   10 ueaiolly 

fr.cilitr-.tcd   by   fittmy  e: ]Venice'   ntr. .inmg-uere  "bout   1< '   -  2< '     e  ebeve the 

spreyline-:  -ml  h.cngiiv; the  cpr-lmes  on to  this wire with  0 ell  nooks,   et 

ouiteble-  recente.     Tn co:, on with  rther  pL.oiiec  PVC hen       high   coefficient 

of ther,.l   expansion,  +b0 velue  being  so...c  7 tixo thrt  of  eic,el.    Per this, 

allowance eust   bo     -de during instruction,   perticulerly  in grecnhou.es,   for 
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i   -o-e 

•this expansion te  trice nlr.ee.    Pipce . .urt  not   be fir-cC  rigidly to  the super- 

structure  in cjxy wp.y,   except   th..t  thcy r.r.  connected te   the heexier    -,inr.. 

Ifenging the.,  en wir. h-, cd.;:;;    ,z    cntiencd /.beve  io re. idcv.1   . elicci  ed  fixing 

r.c it  clScwn  tor this e-p-.nei, u -.f t: •..      -tornei   (...-   d.ke  pt - :-.  vithevt  etr-in 

or distortion. 

In ..\ddii. ic.u te-  -. ve r! 
t irrií;:Aicn,   pl-.filie  rprr •; l iner- ire Uí*..d  fer 

low-level   irr i'yiicn of yroonhcun-;,  cr f.!.ir no  pui'pi'«c   tile   ñpr-ylinor: 

r.re urjiudly  euppo:-! od ^¡ ,,,in.  ^".co,   one   er tu-'   : undre '     Uli   C»A& "bove 

ground lov.;l.     a'h< c-:.   etoie   ; :.i\   puel.•:. !   i;t ^  the  oUl  .-.!.   n>..oirra  elor.;e • 

enough to   ¡cco¡;   i-hc  pipe  ri^id. 

To  -tüer; r.nd rene"; -..re  the    '.in crepe on wl'.io.Ii thie type of irrigotien 

is used. 

ríriclclc  irripp-t ion 

dore th.-.n 7 d of the groerhourec  in the '¡.h.  r.re  irri^-.tc'l Ir   the tri ;klt 

irrig;.! :i en  í;\-r-W....     TntrU\iced , L o-f;t   2*    /e;-re  -?>,,  the  r;t".nd'.rd  oau±*>eent 

ce. priser,  r--. • -.1 i   ho-,    dl.-iLd,   U; uiy  ~.f  Tre     '     :    te  j ? . o.   lu  di;..-oUr ii.to 

-:hict   io  fitted,      I.   nnorveio   f    ;'uit    .;r  p   cp-oiur,   -nud, i   n' z:d •...:.; whieh 

rllo'.v the vrter  d.   '-rit1   ri  i ,i  h..   die   eoU. 

^lexihK    1 VC   !•-.::   ¡K\,;ì   ü; U:O    in   Idi;:  e, plie.tien  fe¿'  four    err;;  in 

the d-hennei   I r- ]. • 'tde   - y,y|     f ; (.r  f,i..   period ...     ti. o  Hiere   i::   no   eiyn of 

deterioration   a;:   d....   uibin/j. 

Uni ib..   rid. A v,   wed¡  v e  previe uni..;  ur.ed,   ilo::üel.o PVC   i.   offeotod by 

chr.ngew  '<n   le  peo .dure.     In w r.   condì Lione  it   in r;r i ;   r.nd pli..Lie  'nd  in 

cold conditions;,  it   eco    ,. ;•    .uch herder  •- nd ICíJíJ pli-;."ble.     It   le   lise -effected 

by themr.l   expansion,  the  cr, ¡c ee rif;id I'VC. 
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4. _FR:TILISffi T1P1IISPCPT;   STCRPGP .aPD JJPLIO .TJPI1 

AK. - pP-P -1' ff-r-lilirorr;  in HA 1- ri   f w yor.rn h-a eoon ~  ..A.jor 

•';'1" •'•u-"v'  *'-'<-••   L'->    i-vnvc:it3o;i:J   p.-pcr tA.ckrj to  tk. piratic   ni.clc. 

i:iiti.-3   CA^A   \;L",   A/eud  'n /vp   for. ul:.tien:-,   mitsoqiunt  werk 

',o   LK   nei; do   ii; pcl.ythcru:,   .-.'Ltl'.'mgli 

."Jth  L--:;II Uà    i:iit i.-3   CA^ 

'-• J  UAAieA Ait   AAIA P j :   . AIA... 

i:    A;-
1
,   -••J.'.V'.   '-'i-i-. r.',:.    P   jjv lyp-A ..-vl, IA fi.l     for fertiliser."   :;   e>,    is 

Av:*c;.ir-,         M'AIK. A.OA: h-.v-..: AA     CPA:á • ;;r.  : r  re r.v.unp, -uff AA A/tip 

^AA!     '"   ••'••'  P^PUIGA fiPiPiy   i.,:  ¡if.-rf.t'ii'.^; v;'i;:'i .-A   í\Jí • tivelp P-t, 

L"    U'   "'  ''' ''   '•»   ^v'''-v    -'-'   ~:'l-P   -• n   A   fed  írÁ ti..;   A a   r.    1AAf;  Aê ¡,   with,.ut 

beca  lnp J i  y  A.a ÜA   P-v  od-A   Pruppinp down.     V.'l i.i A,   it   j • J -eiülr   to 

..OíAm,, te  ..   .CA.  i'ipP! PYd   a-.c!;   A;    AC1.   PA/ rcxaii A:. .«..At,   it   j -  ünfortuiAtc 

c -vru1   ie/1 A;  rcpr 'dee .-'   t- i.cl   te.,   low la    ¡••or: turc 

pc3PcA..-nc«   r-.cpa?r'...v::ni:;j   Vir/!   C.PSUA   PA LACíA,  .-.re.   y-.ti-f-etery   in   subsequent 

A/sne," ,ne VAC- J i; 

'i/A   lì :ALU OP    r.lippc^i.    al    polvtltt   ii.   ;. -1-r 

CCA:C   uy  curP'   ;., t-er/t, A/t.     Pol / 

for PíAP   r.   Au  Pill A.,/ SAPP-AS 

A/C    . 

e   in   stessili^ AA   <>oor   over- 

rc   ÙAÙyiieP  m   .A,A typo:;   suitable 

.(At ,.,ort   AICLO  •.T:P   rc^uiíA  ontn. 

p/Akir^ tP,   P/riPiJAcrs  Ait;.    . Tior;-,a'ii   ; cl;;   Peru    A,A,   thi;.  AA:   ...li- in/ted 

X'ìO •i.-i.-icnP it? ,: • 

necpiontlp , ere P V. 

ferii'—or /   .PAA/- 

- J.ÜC1 .n  WA the-rpre-cf  PvPiclii/ps,     It   h;\r;,  ccn- 

i    PcAlili:v. -    /.iiuP.'.ctur_.A    ;Aaui«a    ef   ¡Po ccP   ef   siûckin 

Pr„ :vt-ûj'-::;J:AC.ìì   sofiei, P:rii ! irer,   in plastic  <3~.okr j j ca,n 
l.ow l:c   IICJ. tvu r>. ; T..-.f. tPc   "icld';  wPtAA   it   i;:   t u :;ud Aid  loPt   or.fcly 

in II i'j  op,.A until  V"".dy i'c ,? i..r,a. 

.•i tho PAP  ;,C;A  ..'-j; ' ili-;.ji-  rrxkL. ..A pig .crncd  v.lito : nd -uitrbly 

priutod wit!.  doa-riptjAo d PA.ì.1:.,   h\ rolrl.tori   La  i-ontontr:. :!'hc dr.g-  -i-c 

p.tcTccl fi-../   IrptÌAi  tubine,   vri t h r, -J-.LI tPxoPrieiA  cf ?i.'     iorcuG   (r .   , fì  inch) 

ari tPiiJ  r'p.VMxnt:,   :   volli; A .AIàA   por pcl.ytPcïie     Atcrir.l AÍ" r,o/e   2 ,'^r   tons 

PV)Ì:A; uarü   1A   IP*.  ¡Pi', 

P   .  O«:   raCA/l    •'loVo'.. e a. .ont    in   tÌA   ij.l.    a 

forti.".ice /r . X'OiAra      iDCillli 

: A. ..e- cruipi.cnt 

/.   Ix.Aü  th>.  une of liquid 

nil i co:." ooncenlrAtc   c\n  oc effect ivol; 

''Uli  nor  .'.11;   Pc u::'cd for licet- sprr.yod-   ìUA-IL,'; i- 

iole a  r/prcy'.n,';;. 

vro of tiio    r,}ur r.dv^ntcìgc;:  /,f liquid fertiliser over ita grcvnul.-ir 
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equivalent,     n  the uxc ..ni r.biìHy    f hrvnáling in bui;.,  end t'iio u.ui V 

.acre ucono.. io. 

laill.  :;tor;,¿A..   « n  the  Ï--.T     en   ' ,.  cm i nd  en!;   ,;.   > hc   -r>   : {   but;'!   rubiv.r 

nucnLin.;   lii::   ,   L   ,.-.-ni, .   vJ.n  JV. mit Un  • •:' ne ¡.      T     ¡,!,,.n  V      i : ;v   • 1'  liquid 

fértil : :;nrn  . n-    involv,  '.     : •. n  ;:     liv/- i •• .ni. i ti->:.;,    i i "Ciri   ri^in   rcrA.--.inc vv 

•A-.fîOil   eu   ntc.i    .-r •,/; ,¡kí. nu-iumr. ...   1 m -i   vat,    ü.n. ,d   - r\;  soir:.,-.a...   » ' n 

qur ititi.,::   j.t   t, .   ?:    -  j'    ; r.:-..   r-J:/, Iv.    -i. ..:c.i.:-; l.uïv".   ..-    • ;•  :;: Il    :n 

outer net   rT::,i,-'1      ,v    :• :.i  -    ¡ (    ;'• •••     ¡. ,r .'• ? ••       ' .-•>••,   ,-  •    •,-i , iv 

-t   :.  U ,       iM.ill. / <    I ut-        f    i   J '.   . 

I nlvn Lan   ; nu ¡"/'    .'ini. 

oonvn. inj  t1L    Iiouè  ."•• .-„ . : 

be  UGcd  for  cc.n'.''U.i;;   i'o?-1 v   1 '. 

•: i n; ;, m   ; m > 
11 -A,'L  n^    ci' 

* ¡ J ' <. IV.. i'..n   ^:'.puii"xV(. . 

pipov/i r!.  !Ki,c!j:;ri" 

",   :/' :J"t   J-,    ,   ;-:ct.nl   -vd  pol-.-nrCi;¿lf.:i 

,;¡u ru, ns. 
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5,   pnr.Duci: çr LLECTI:
T
G vs flavor ?T

T>,
O 

TVio  in .<-•  .Tir-  ¡i XI'L.XMIìV: txlxux'l   dcvclcp.,cnt   in whic'i the x.< no. ic 

fvclurt    r»   oriti"   1     nV    iiV • 'ult   tx    .n- tr^ in.     In 1x   x»r.   i*   ir- ~, r.v.rkri 

WaioV   i c     ru,    lu.'t    rn¿;uu.ia"     .x   V-    f./! ' « v/1 n,^  tu   ricntr.   M¡mo.. :...   * « - \.'  it   ir 

vix   t',,;;     •.     i ."is  ;>cr-tir.j;      M    ••    ar.tl., r*t  'xa wilh re— 

ur;cbìc  bx.x    • xl    -: • 

tlx.t    ¡A    Gli.:.;     •    X:    . 

! ,I1U     J Hi  -: •)'    ' :<w •• i i io   iii.lu   rf   ri-.ic  hi e  unite 

UiX        MI" 

rir.stic bc;;c.;  • .rx   oixtx    in    .^rixil¿\yy^    ...i; ; -rti'^ijtu^ç 

0~UOMJÌ e 

x 

'jvxd.   mit    . u<     ix f of   .pplicr.tiom 

vilVi/ 
inp 

..t  prcreni,   - f  i >«;¡"     x<*>t   ì Mil     uso1    .id  i,   ic  strong,   e! tor. p ^.nd 

fcxilirr.    Vi   :r x ,   i xxx x\ ,   i.    XM    • - no J V rx'   if  x   juDLificx   itself for 

Glernino  . ..   Vxihi'in;-,   ( ' ,"x o.i 1;; '!:'        ,. Vp ;'   •.,   XM -1   ''HOL,);   <-r 

Whether   it    . •  ¡,. !>...:     ••.   ''  xi    t..  ax-,     i xhoux.   tV..   !i\;¡       '    xw      Juri. ; 

• r   x'    >:•!>    X:lv<<,i   ; >K  ; . no ' <      pil"tlxix 

...'..<    ...ili    'M .-i,       -r   U   1.   r-.lUi'. xaV 

..u ' v.- x      .   r< duot. i( j    ; V    :( X   ili  ux. 

pricen  f'X-i-:    ¡ Ì ~ X ,.   , 

;,nü   Vi'.; o cl,   i:i 

M    Cil'  ilfjL     t 

rt.>.    "i.. -;• o»       w.,i,   : 

i x^xx iv.      r' i oi      f 

bt-c, uc;c n^X'   1      -,   .,'•• i    x.   Ve,    uc 

cfijii ..n  ' •-•   i í    MUí. rt •-,: 

GtOp    lo    t.   !.'.     f.V'.ii     líl    cf..        o¡-.      i.lfXl 

}.•.  •      ' ,f¡¡' i    mi   .!   •   invi ot    ni    nei 

X ,V ,   L   u. > r.      Vue   i;        cUÍTix'i t 

: ix vi   er x i-i'   iruluot i'    wit!;   its 

tipr-ci.'.l i.íi'..'i wor!.   viudv,   /roducii   ¡i  « M(:*in o .IM .xr  : i)'1 

i)clivoi\y   ,••   .• .      . i1'    :      x XM    ,'f'r      .¡v   ._,- ii.-ii=.    v 

thoy  rx.txji'    UH-    o<naixn    ;"li   i   Mu-        X   ,-• r  .i  Uí'M 

dlEpOX  lit    '.!      (..O    '   5'k      •   ..HXXUí.     fx    r   Vit Mi,    V-tVI'I 

".< :;L   ' i 

i » 

jMUu'V.!!'"        .  +      ' í 

1   ri ' nix 'u ¡Kx .!•     ri   tv 

; « Ví    i h.i:   th'.t  (¡ 

'" i"1      'liti    : rM':v. ;•, 

1 IV    r '       il'.1    '..':•     út ;-.Í,.'U   < f 

iht.  1J....:.     M.uv   if       -i'; w r vx. ;;xx M;X  VI:: < Uu  x rr   ,   !-• .. -   will   x,ct 

^.1. ,c-:;t  .^iVim    i-    i.riu;;  ;-':••: t . .       M   UH    • t1;. r !v  i'i,   l   IAXíI  or .xiu p.rilj] o 

boxon  i\,rmi i   x.     j   » x     ;        >' '    V:'•'  .""turf.   !;.•.!;.'.     T'IMìM      oulding 

toelniICíUX;   VMM.      :,>,<:''    ^Mu;f,i"    tr     X;    i.    ,'Íi, cVitAXil. 

Tho   onol      f   i, CK   i¡i  ;. í'Lon   tu     bivjx l   ..UíV-.riv. ,.¡t;.fiy   Wi'ioh   ll   itü 



T\-s:   do 

rousr.blc boxes to  cu-cpercvtc ffroupo ,r cc p~nic<   . ovint i   . „due   uetw c- 

thcir own branches.     In pr~ hiec,  the  c-vings  L:,.A or.„  . f',.n pc-;.-.teU,   iv 

the uoo  (f eerrecilp ^iiiuroi bt-:x.:f   eon o.rv  quii     •   oi/d- ] 

but   it   loi,.:«!-.!]./  e.iiYeult   io per rvu : d.   p.'.oí1-]   L. 

"^'1    î 1. -i 11. ' '    (,.i  ,;.,^;,)    !      iidlin^   ,.)',,!   etOroppj    .IO. .C  ' 

lile    t<.'    idi     - i •-.. •. ( 1 ; _   •.  j'   v ri'   o;   ,,r. :, On o   •_ í    • /-TÌ'.'iiì !.U;;    " 

t • 

^   -e        .'í '   i   T   :-   .0,0. 1,1- 

na  h riifiUi mr. .     • o,i;y 

^-   ¡    v,.,    .„,.:.    Yvel: ;.<..>.     FI. .¡ti.-, 

inri   Irorii ti,. u- i   e^rd,   i>u ;v. < i   :n.n.    •• r 

i      ílr1   en      1 Oto Uí   oovitl;", 

•v-'   — ^    '''•'   "    "Uf^tifív.i   lobcur .   vir.,-; us..  • f coided 

j.. niU;.">í".H   ir;."  e<- i,.,,!'v   out    int.,  quantity no,   by -. 

*'!   f;;-  ^ r-•       ':''rf: "^d.  fcr  outtintfr  ¿pr w t  und  r  ,:1   oro. 

?!•  fv.tiin/r  U'-r.    pi ,nUd   ii.   dude-   xu   ih.   pre ,,nhouooe;   1, t,r 

.   dond  ic; he.rdemn^;   ; der  1 iite-d. h.    h-nd toother into 

nd  Ir nopTtod   in vf( ad..:r. '.A-, o  f-r por'-inp -.nd  dospe toh for 

f. JL-LUì i i :. 1 nu.!;:.!' - f ono eee r: i'ul ¡,.',i 

bcXCS ;IK.'. jlirtjf.y L-v •- ¡;Uvi'3 : o /-. 

C.11     bcc-,ur;..   v P   ,; p   iV,L,   ;     f-n-;t    i 

- n   int. r. nl m,    , v, -   -,[,     , p 

pi orotic  trv   j 

grower  of o or! 

Previ curl,'  or : 

prick., ,   (.ut   i-, 

o r; ol   boi 

li G in r- the neu   ,r o o,   in whieh  the   cutting 

id  l.-.i,'  UjCi.  T],.    ground   d-r  errdt ninr off;   ILvU-r the trop   ic    oved  tu the 

b: ih'.   "T.     ! i r'M. r .1 

, i, -; 

pr.cl'iíiC  nt' ti-,ri ','IHT.    the  pi • n '; '..   Ufether with 

v;itlicu1'   djíY.'HT.Ü .   , >or p, "hmp. 

jitli   tnir  ,-• .-t,       tin.   l^dou/" w ,e   rvduci. d   e 

prev ; curd / m eood.     bU oh   c< ù   r-, j   wo       ,d.,  . mcb 

were   m     ulip....o  if   2'   p^r  4i"/'.     dddj t ic i ,liy, 

I,   ÜK; irr y ïz tcd:cn 

re   ! li i.c.J ru: 

u---   i    ' tcly  2i.     oi'   t'.   ; 

:1er  tiincc tin,  •'•u¡.tin¿-;r 

\-r.r,   p«, ;:;;;i ed *'    '(    in- 

:r j'dt ning tre duc e   :¡t   ì-.H cìr.ni';-:'   '.-...ndìiwi    ¡>c Iwe r   ! d^   -r. ,..nh-"i\in e  r.na   ! 

uff   bed';   r-.nd   Ih,    h-:-.Ir;   , nel   tin    u; • / in-- r.trtK v.. 

'-   "l'o:   i''r i1--'-'!...     e.ttinp,  (ide   pi" ,-c'jf     I    Körting proved v.'itb   need 

petatee;')   her,  he,i.    \ v d..eped   ,.     ti,       rM.oie/   c    bl-^(   -¡id   ' ppe. - i>e  t      'Y4'er 

oii^iificrnt   • .dv. m-j-::.     'i'h-    pv< .x.nt  He-kn   do..,::,   .-lihrni^ii   -he-.p.  • .•,_, not 

cal./   i::ílj   b-.\.!,..n   dwt   ,-.!--<^   roi      nd  w.i-p.      i'hie     r.t:  n-n:,.    r t; ep-   r ;•  fe;:c.;f 

•     ie     ^dbp-.        ,,p    -¡,:,    ¡ r,   r,.nir.n;   L,     |¡..    n<t' t.>.;•.. full   cf   pet-'d 

During  t li i l'I l'Ai '     >*''• "•'- •ornili 

:\t.,.erphcr.    - no  t     ] is--1.1.   i:: V.]f:d 

!]e j...h  io, :     -t,     Ih, 

::   re;;  r led ;.:: ver;    d. oir lv.   in  -rdcj'  t     e.iCf.ur-'.go 

the  clnttnij; (th..   !-.ir. -t:o- , •'     :un£; Yioeto);   • nd • r. oponwerh  ber  oV  Ihii: 

type in   expeoted i e }K    , f vnlue. 



Lfit*   i r-. *hi     fr. vs., 

."UCC'.-frfvò    , •    '    r:i :;|hr   ; 

31!'-..   • :; 

c-f rn'"i:ìì i r 

pn isti o cc.it; j-.-rt     rt :   - 

i*    i 

r V.»,,-!,  *r ve   .-n-1 ofh«. r pi   rtin coni   intra 

•     *.:- r  \wi\v * ri ••   S-v     i^.. v, si 

« ' "-    li.      '1      '      '    r,      v   lu        Mi- 

,'»-      ' jr- r 

*.- rr, 

'iVTit €»'  « 

' fi- 1 • 

¡  ' ' *l"  J"  • ' •   *'  e e /v   ' rt"£, 

li     '-'lì   i-lf )   • ;    ,T..v. nt 

w"   ULT.      f  -uff. r. nt   ••'p».e j 

le- 

vile  ^':ìVI pc.:.- tr 

tivt  ìJT over"' ri.~r--U... 

e.ti;.-.tcO "-.ì.   : . Kv.;   - 

.i" wovv,   ! ';<-.f  ... .x'Vx ''     ' n 

'-T«  V.-    • - 

'i i" 
,,    r   # 

,,:''     -'•    '    '       "tili    Í-:   '11.       It    i'     :5-  i CUj "i- d 

ic   .jt ;•  ,,r  *.r  \   t   .-r.   ì*   -fili   r;,urv  tivcl 

r  . r  v •   ir, u; .. . 

U.'ìCUJ ..   L\.   r  3id  in  *•• v    . nt!; 

ut U'ir-' t-.c!, 

: <..•• rr 

Lr.r "-it.- ixri 

f'.ulri, ^   ^ir.ctl,    -.cunteteti  -'if. pr-ùucc ^ìK.ctirwr    ri.« t r-nnpc rtinf 

v*'-I-j      i    ^  -i •     VA,\ .Kv     •;.       î  ,-ui.r  :   int.^.,1   IH 

Z.^r-;,..- con;,   .'.ne.--. v.rNi 

The.-i.e. ncriL.'-.i.hf,:;,   -• 

l:.t.-c3. 

1' û   do;,; i n~ i .•.'1 

fur • •••.ir"' '..r ?. -. 

;    ""   >    >i     -   •:     cr.i-,, ., i..,,t. I„ 

•i' •;" r:':n -  :;u« ••  r ru'in«-   ; i 

VI Ü t     ti. li*     iìf  ,;i. . 

1 i * r» :..   un   t      4r, fy.f 

iti 

tV.  at e; .ri y      vcL 

•''Hl'.ri   tr ndc'-.o ' 

i   i -'. a 

i;.    (Tic'iturt   :•   ;.  • „ndod tt, 

'•-   *Jà   
:f-  J in« r   * • 'iK;    ••>(]   r» n, »,*• ci«. ••,     'htl. 

•" i   «-1 '-Ci- t'  witl.  the iü      n . r- 

1   ••"   ,(i-    -i::   ' rui.li:4i. I i    ' u 1 ' 
v -;.''-orj,   1 :,ic  'i „P.  t it « 

•    i'-v-'ucif  f( r  c-ocnor-ic 
-X;   ;   I'll      '      t C'il'.Fjgv.. 
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r>i ». 

"i i u     t : r  i.irl. 

1-rtioe Vv, -dr,,d,'     .de :   c .nrádcr-.U,   i .p,et  in f-.r-in* ,,n(nll^ 

JUiilirly,   in     llicd  fi,Im,   ;.1-Tti-^  ofte:  frr  in-1   r...   '•  v<   tr-,:tâ 

freni   ,u.t   1   f, r   tt;v   rot- i.J   di- '• ril'jt v n , 

»itieu, •-.iu< in. r! 

•    A- ' »   • f    ind,j.*+i,    .f5.Mi r   il ., 

r.t   v t îH. i   1 < v> l. .     ii] 

r PC   f   pi   »-•   >'î     • • » 

v/- • n.   1''... ir     ( rit-   < r   1 i^l-.t 

• '   ' t'   t.     i   ,,( .c:-    r.   ww t. iuriff .ver 

':        '' »   1;*   ;     '   "ili>  W' t,.r    't-r-/'(,    -Ì   ntir<   i'ir:t,rn: 
nVu'] •>'•  J       "rH",      in M»..   1   r^.-r . xz<.-. ri   :.tiCl. 

TO   n.inf   ;-p..„«ji* r. .met ,.,,  r  r  tl , .H m,'   f 

t 

f': 

>. r 1 in... î t .îikf.  '»iv 

«V.nct. n. 

lui* i   i ï    ,      I, 

pri-jliUli'.    !;   è    ..,       .» 

ut*JIM;  pî • t.* •.^      r,     •-   .¡i * 

" ¡ r<" iv    jr w:¡   i-,   ' r <, 11 r r» 

superi   ,   i;,    -H r  * i  •   *     • i 

':^        .¡t r-t    ' . .     :      ;    . 

' v* 11   H   ,     i¡ •   t ; . 

i      ni î'   n      i-.t in,-; t'n :-.    i ub- 

r    !u-\ 

< 1 

•rir-;"  r!"t*' i   : f   r- -  r-ii   .; I   •<    !•.    • r.t- Idi-' ,.;;   • nd 

"' '• i   1r  +1-¿rn,   Ì. .{   t, r, f  ,-,nt j   n  t,;   +   ;v- 

; • * •• * ' ' » *      * * . i i.     i        ' * i n t    i n • T' 

i   -,u* •   * i:*';- f  . '.. m  i ring   -<• dui» 

r.   i. 

15        '   *   *>'•        M    n,. rf      ri.   t:n    pw •*•.•:• ver. 

• i ì < r\   H: •:, 

' • ' '   i •    ou.-'      r   t N ir   • < r< nf;iî< 

••'2   '-i' *      ""    'Il   \u 11   !;iv wn. 

•'ï'    i?" i      T     t' ,    ;. w    ;-M   'a/;!;   U nri*-;/ 

i'1'      r.     ?f ÌI   t -.•}    .    .•». r i   1. , 

:*    un r       r-    f   bri-'   1 i« -   f ••. .-    -'..•, 

J        - -.i--...,,    -.,-,.     -, ni,ü.if,   t.-*   tu. n   1        m-'iti,      i.    ••ti-    -'>ir\l 

winding pr< c .;- . 

llgï,in<.p,:.t   -tur- li.if    ..h .!   ¡ r     •.•.      fr 

Thosi.     uni  r- -.it.-.r .-¡j ,.  ,1:;t ;  j-   r   .   r .,    ( 

riii, [)!'• '••,.-...    v  11 - : i.   •• ». 

••.ouiditif   ¡r.     . st     m4   K •    fi ,•     -  v   ••î,. 

litr..r,   *' i   ¡. '    * i   ;,  j       .ddi n;?  ;•'•• <•< 

Ohrpc    • tiï    M,      •:<;    •.   u   •   H   •    >••     t- 

i' '" r*   rur.     .t'd i ;  la v,  ,   inj  '-ti-, n 

•'  ti !i    IM     .lz, ,     ,,(     i j.   .l;ri    p,y 

: I r«   .u •.    t • n   k-   (;; ,rd - -im r. }      f     n.' 

»'•"    • itr. r . -r,    • ..r.     li..     '. : i ••   '-r. n.un 

.:kn   i, r tv\   up   ¡-    '"'.. ,(V      1 itrtif.. 

ir 'i1*1 t n ¡i       1;:. -l        ml •'  ¡'- r     1   u< H al¡.  W •   'lii! lTlf? -i   '        1 ', f .    •   ;, 

t   in* ¡'î;  me),     i,   ..    >r  lu,   .t.-, 

Hietx  pn-uítir. F     n.   c f  oournc     i ü-    -.uit   Mo  r  r  ;-    11..r r>.nt   mers, 
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boxes,  tube,  etc.,  n-ny (f which -.re  ouit-ble  frr -¿-ricultuiv "nel horticulture 
-.nel pockr.gin^   .pplicv.t i^nr... 

The  cc:¡t  of thcL.j  ì-.r:x  pi- clic   ex.ni. .inerbi  tendo t>   bo ^roM.^r thon 

th.it   tf  convent r. n   i      M,.-rido   ouoi:    .:;    . 11 •- *   j-jtocl,   hm    t h i «;  oui   fop   in 

OToduiiì;/ irrr, vri:i;,,     e, 1 ov..i ,   m.  p rei  with th«.  ..... re ucpcnniv^     .itcri.ilo 

euch  :.t;  stomi eo;o  oheti.   olooo  Urei   ;onl '.mors,   etc.,   c-^r.ni'hor.oblc 

savings en U   shown. 

IJhiist ti.i.'j  m i.nl.y  0 direct eo,.ponte n cf firr.t  coot,  wli-~t   ilsc  hag 

t;   be cuncidored  ir;  fie  L.w '.porrti'n: !   cect     f  pi  r.ticn  ccntr.iriere.     Thsy 

re liodot   vo 1  ] < ,   - :r;   'u'   -ft;.    .-•"••M ;;-•; '•-—,,;    -  r>   ¡(   n,., -<,,- -. ,•    >, 1 -1 ivrl •- 

ohc.pl.'. 

Progreso  ±v.   uie  use if  1   rr;e p]~;;+ioo  e. ,.t •• încrr:   m l'.K.     inculture 

ond horticulture- ho  :^r   f-r  ULU, si  w,   be ti:   ¡   r  th.   eroi  rd  iv'iL.,  r<.  E^ns 

of uní :,.'jl l-.rii    ,     \v\  .0"   <ii,-.v   i/¡.    xrw    -\   •-<•:,   trrnrr. 

Tliic poU.r     L'<llcwo   ï h   :      1    ¡oduofr'  o'her..  ol"W  1. i ,1  1     o-optmoe 

hos often   oeor;  Oo.ll; wc'1   ...    -<0    ;p .,¡1,,.   .:,    - }-...      - rot.     r,.rh   is   -   e 1   il-r 

treno  will   be  .; j:t,   i»    ..  ^-.      i-   :¡.    ,,,-,_.-. t, •   e.p   oí, 

The     r   -w,   i.,   woi<"\   •    OWIMO p]    :-tv. firr;->    V        ,>e.'tv:d,   . .-- 1c». 

n   íntereoUjv  :tu'-.     'or   •   r  -t.,   *. ,    -.,   - 1 .•«   < •    .oU.oiod   ,loov/her, ,    MI 

: bvxr-ur.  .:' eie.    wlu.r'      h,.   to   .;,;;   i.   1   rlvM:^.;   rtio    x   n!r  Ï..'.-   nerved   oe 

otoei,   '.''"Ai   I1,     ii.    .--i '   u- • ,. r     r.... ;-.,    i      , ul.u. J    t     v oiO   ••   rn" oior 

.mi,   in th*.   d,. 'i:ii''   '*i. lu       r ov!<      .   -1   -Vie.-   to:;o  T un-'  ?H    iiircü, 

lnjoo-tion    > ul ¿.  :  .1-   r.o     l'li-il.,   c-ut,   lr       if w •„i.nGit,/  p. IvtU.ru        v   nc 

recorded   '!-   ': *    ,;t- n< . re   or' .0, o . 

•'lK     ^•,<-f-!tin,      M.V   O ,.-     ut    in   the   at       . f    •    .   ..     flikr,    0]    ;i      , r upi ;d 

t.    ¡itlylh. ii.   pJ|o,     o   r.    :.i v hi.    1,     1..     -''10.1114,  tru^.í .     ' • n.v  1 t!.',r 

'pplm  tuno.,   p   r!iem\ri      -i: ';' rt )."dt ar.      r.    1 T..0, ,..1,   r  r   tiv B,   ;t'.nd-rd 

lire due4 •:-. 

lîl   t!-    x   rr^ r   --i-"- i*     '• li*    ir, r;,    *    n. .'      - (',    0,    rlj,     ¡\ ii}-   , Tl • 

rt i." tuou.l  .-not m;:    . '.:, .,::    ,<    j,- p¿(-du--'ti   *    i-       r--íigt   'f  O'.nù  1-:  tasen 

-nd  'ir..  e^incnM     ,;u!  . i > 1,   J   e w  uj   • t.. r ,. -, t   ;,  r^i:ui   rj .•  wvu.n   *;-Kr,. 

'i'o  u'-msiUi vi-   irií^-.¡l   ti   •!  pr. .d,    p , 

MonJ-.i'd,   .. r  opt  -i.-.ll;.   «unutructed  pl;t,tioo cu nt -.m.-rn,     i;    specially 
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suitr.blc f r the bulk strrv-.go end transport cf corrcsivo eclidc cr .liquido 

such cr, fertilisers tr insecticide since plr.cticc   vre inert ti.  r.nd un- 

affected by these  -jrrèuct ri. 

üentiTn  r.bould    dec   be  . - cit.  ef the   development,   by    ¡he   ivtrtienel 

.culdin- \)Tcc,.i-,z,    d'   înirictcly    eulrh.^   c^-ri-lisod crrrt-.incrs   for  crop 

sprc.ying    :¡d  ,:J dl:\r    -.obincry.    Thìr  preecee   ir  ;pe:i-ll/  suitable  fer 

tìie  devel-. ... :i..nJ..   c Ï  ::rK -y'i  I      .•;;ir.r,.>rr     f   ii-dr,   type, 

'l'be   devili r   -'ni.   ' f  :-i>cc-i   ,   •- : .it - .in. r •  Try YveUin,; in   oui h  ,. f -g¿ 

ricult urr.ì   - nri   'e r< muli uvei   yr^'ue.,   e-r.  b,   fnrere. ,.„     '.y-ir  tbi/   lirh' 

weight,   f reede, .  fï\„    ui;,c   "ir"1 t! •_   ehci.úor.i   rir.--.ist ~wt_  ef   ;d .ri ice     -terirh; 

.r.ke tbe.i e. incntly suitable. 
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6.   TOC, LS, i ¿qui drr A;
T
D I^ITIP- K?T 

Under   this hu-.diruj  -. nuo.bor c f : íseello.nccus  ite:, s  cr.n be considered, 

.r.ny of y;hioh    T'..       re- pplieo¿.ien of :   oc.pencnt  developed  for .".netluir 

product   such     ::   i,.cl  hondlos ." uided   i;; y;.- i ypropyíuie,   exntr-1  hnobs 

.eulded  in  Me;h density pe.l.vlh.-..-ur-,   er polypr^oylou; . 

hi Ci'Ob  spr-viny -.ni   ¡cralis«r  opre .d.:oy equip.-.e:el,   p-rt icul   rly <_f 

the   .'.'.n-cr.ri-ied r.o.d  ii.yhi  ¡xv/urc-'L i ynes   't   .o-  ;;';Lrí'  ;•£   wciyhf,   corrosif, n- 

resist,-.ne-,   -nd h i-"h  ye lu  <   produci i.< n  v.r> j oT ;   3nf"!u..no.     .ny  ~'- \n.<y. -ver fro¡ ; 

conventi:- n: i    .eU.rrle   i ..   p1—íio:„.     ! culdinr',  i¡,    x lyCÎJ. ..r/íkier^ioso  (í^P), 

polypn-iVir ne    r My!. d*.nsiM  y: l./tkem.    .re       st   usc-d   in tbis  -re*   of 

r.ppli.'.r.t iuii. 

Tlio pU.stic  .-., vtinj ef • v x   1   surf- re-  by the  develop  ont  .-.f the fluidised- 

bod lochiiic;uo h,.s  civ.bled . e.n„   itcis  of uquip ent,   produced   :i o steel,  te  be 

prot.-cted í'ro.    arresi,ri by  Lhir  . e „o:   - pl .otic  e. M,ed  uire    cs'.i  be in/» 

just  v. no e:- . pi-, of Ibi.-,  technique. 

Plr.st.LC   net ;, . ny ir   eli;:   .ndol"  iso;d   ir.    yriou.Uv.ro     nd   e  r. b._.  produced 

f ro 1  3,yntd:r: ;/.,;:  fj.br..., : r  nylon,   1»: -I.ve e-t • v,   er fibril 1" I ed. ni lypr- pylône by 

.lie n..r..--.l   k.O'ttir     U-kaiquc  »f   .et   peeduotien.     .'nether  fer    of ploetie 

netting,   v..vyine,  ]>.•..   Hark ijcc.r 1  ^'cr  f. ncoo;,   + >/   ikir:   s< otion for o ck .ging 

hos bren pr   .:uco'   by ;   sp^ei   1   ^::i.rusisn   I.^OU-TO..     li.   'J JO  pr '\.n   tlu   ..et 

ic   ---^   1v:;   '    li'-t   fusi'-, n  (f the   pl .oris,    .osti/ pò] ythcrv;,   te   ltoelf  -.1   the 

intersos  of  + ',<.   iic.+ ,   \rd o,   oetood   kru • Uny • -x.r.ti'n   Jr.   involve J.       d'ho use   . f 

this type  ff  nel   is  perh-n-      -eo   cc.   ,-.nl.v   knein  in tl:.      -oko^ingef  citrus 

fruit. 

Jn r.-yrieuitur. 1    oeh4.. 17  ""':*'  pL-stic      i.   .i._*rinniru?   {>        he  r, .. c  ir.p.-.et. 

It  is  r.li\,rdv  us« ('   for   ,..n.   nv .tu-; i ,,r\ ¡ f  tr  cder obiiiK,   - nd   for   .•oie, ne   onrJ 

equipment   o-v, ro,     Imrv  .-,   il    1 -   ,,k<      It,  p-.blc    >f ed   .etic-  hovm" t.  ' -.v.. 

to penctr  U   -O!   louuetr;    to   '   b    •       tr-';r<irn    Lehivlipy   •• ¡10   ....yiLi'ieiio- 

bosed  r.n    «i.   j   v-l;..^   i<;    -iVr'-niUij   'd-    r-.l.    • )'  =-,r • .yrl 1.   1,   t!i ^!:iaery  • r«    , 

Plastico  î'iqu   r-    ihifni'H'   i'-.'.n-- tioo    n;l      omf  ••1nrir1y  prr.fe-rru :3     r'i w< r' 

purple   ¡••'V(-     ;    i» ,- ì'ii       MO;*   Uè-•':!!>. b ¿ y.      lío    ,   iioJ.:o:   l'un    "rc   distinct    -a'1 

positive     .d"-\nt-{.'<>:..  J>I ooiny -.1   ¡0.1. B,     nd   10   :> rit ino 1 aè<-  .iruiudioi  runs,   it 

will   h,        più.con  'f nloví .-¡¡-ne« •     IíWíI.VC",   t!u   f"ei   the I.   nyi< n .... aldingu 
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re king produced for ^icultural  equipment  components  euch r.s seed drills, 

sprr.yG,   etc.,   in-iia-U-e th; t the  nupen.r perfcr-nc, cMr.r-.ctorioticB of 

selected pl.-.sticc,  rxe bo ine utilised n   - dv?.nt  •-  b- engineers.    The 

reellem   .-.br--.Cicn  r-,ist',a  ,f nyl.n    r.kcs  it  -,n  idc.".l   , ^.tc-ri-.l  iVr  seed 

drills,   ,-.nd  it   IG  in the  oxploit.rtion c.f this l-r,c cf -pplic-yticn thrvt 

ensure plasties hr.vc -  future in agriculture   ..r.chinory r.nä equipment. 
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7.    BUIUIres .TD CUiSTOUCTIüK 

The tor,   .buUdln,-. ,.»,,  c.nstroctú„s-  requires dcfinltion  ,,d 4 

rt ^ -—<•- •••- — »o* ia ,,„.,„, pr,cticc;f:: 

discues t:,c  -.pplicrtK„r, ,r pi-.stlc., ur,,.,.  IV,,   h. ...,ia,n 

Vht  Pl"al'lc:   i;iu'"'    r   -mm!.    :•   .   <   „„.,.,   ;'".., j. t 

nel-/-.«*,,,   CP-   • '-MW,  t-l-!.í¡ reinforced 
punsters  (G.-:;,   pclyci.-r,..,...   ,K|lliT,rr„       , ,     ,     „ 

intcrert .,-inl..  i„  c,.Uu, „  ...     ' -     '"   1"8t   1W'''   ""»« "f 

«.M0.,,tcr,.;; r:: u:v    ••' inou,-tin« •••"-»••• 

»i con.• u,; ;t,; :;;p:;".pl^,ics; ih i!iiB ^ •*- -—- •Ul,l!-i' •-ro changing. 

"J     Livestock  ii'ousiiii-- 

oli- ^oflttht C"1S+ln" llVeDt0Ck bUlldÌnCS ln thC UnÌM KÌn^ ^ ** 
Gltür "   ^rd liVfcrtcci-   <*<"*** yeung livestc,,,   fro ,  crtrt, 0„ 

-f  dr,p p,nd cold.     ;.;-,  inoro,-inp-   -  fn- , extrem 
.    , -redine — w     1   now ouilding,   however,   ia  Wn* 

erected to provide ,. entroll,.  ,¡llvir, K fnt    . .   ,      .     ' ' ' ^ 
in ten,   i-,r  c.x„ ml(     , , " WU(;J'  WU1   *   ^  livoatod: yield 

'       r  LX--'rl«^   f...    egg:   ore.duced    r  r• \<   .   •    m-~i 
^terirlr  c-n     ...... *   r. u      ..    .m.:. 1   growth.     Plr.cticB 

+ ^       "'"r  ^"^"n  iu th,   -.-.tiHfr,;torv n,rfür .r C(   lf  „ 
controlled environ cnl  !,uu. a 

üne  ».f  the ,„:  1   r fc^--v   '• -  - * • 
,cny  .ni    .     lh       ' "•      K:   u,vlr'lli- -l<   -'  t..,per,turef  ,nd for 

y "ni U  ihr  r:-n^ '-   t.-:per-tur,r.     i  wluc,   the-  ^c-       c   cc   for+   n A ,ávr finti  ,,     -     ^ ' "  co .iortr.blo :-.nd b-ive opti  ui.i  perter r.n< e   in quii,,..   :;..-.-• 11. 

Por  e;cr. ple   H   li:.¡, ;,,.,.,,,   ,,   ^ .,. ,    ,   . , 

-i,,ls  is ,s fûllcwDÎ  .       Li"U   '-"- ,í,ti¡^  tenturo for var.ou, 

LívOLt^-C:-. 
Piglttr, 
Pr.ttnin; :atr 
Fr,rrowiii(; r,cvn¿ 
Brooder < '-.i..-1;a 

21  -  27 ~~"  
16 -  24 
10 - 16 

32 -  3ri (continued) 
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(chart continued) 

_Livestock 

broiler poultry 
Laying poultry 
Ü-~by o-lves 
Older cal ver; 

Cpt JEiurn „Temperature °C 

16 - 21 
10 - 10 
16 - 18 
1'   - 13 

These figure:; civo  w ^e^   lncllr, ,iov, .,, 

at  which the convercion f~^r f + n '+       " ""' ^^ ^ temper^^ 

produc. ,eat or m)   J ^   ^ ^^^ ff • ^ ^ctly to 

food hfB, c,n,!ifI;:;:1;
J

1  
lti5 "l*:cr*- ïhp ^— ^n,,il(m of ,00d 

Cmple ltal   '~l:.ccou„tc   for.-,-     .,.   ;:i„'rc,V '.;.   •••' ;-::i'     -   •- 
weisht.     r„ r,-Jiy „„..„ „,.    ,,„.,„     , -'"*••"•«•»»<:      ,1,1.,,:..:^ 

cost   incentive,   r,    J)rf• „idr   ,,|P ^   ^'^^c,   -- ^rked 
•-   í'ío/iao  tjie correct,  mvi-mm    --+      i     , 

-^   în/ol^r,  a   r.empcr:uuro,   m  1,1m [,.:'       , , ., 
«•ont   of thn  ,e..r.     Thip  ,ief,n„   „,„   t;. ;.    ' "   h—  ,h• ^''^<-nt   for 

of thexw.1   m,ul^c,  ^  // '    '    - U1I,:   "U::t   ^^'c  »°•  fon, 

be ,lûint,inea c.,ÎC,îl>nic,nv  rmi ¿      ;,Ur;-    —  '-   -"in, i«  to 

édition,   ,ood  inB1a,tion'heloS  t,   n'rcve^^V"^     T^''   ^^     ^ 
within       builder  -rWn„ ,./.   .,,     ' . ^-•t—  ^  t,,„or,turc. 

which  .,,  ^eurj   particul.rl     in cc.ÍT„nprt] 

control Ir' '"             '-i t>c1, ivoncs;;   of   -n7 -unti olle,,  environment   -cha è. 

'"'he  ctond rd of  r;,,,!. +-:,,. 
^   i.wu,k.ticu  roquircvl dipanar,  rn  f ior .llp}, 

desired  te-io^ur,   Jr:   ,.,u.    .„ìI.H^ -, -ici.. . uch  „,  ,;h. 
•<»<•   -elidine,   unii  ..:C!5t:-  of hp--i ,,-,,, ,,+ ..       -    , 

where  t!.c wori.,„,   : emp„r. , urr   ^    , , _ " -;''-' •-1"'-   •* 

l'-»e  been reco-:,n,e„,J,-d   ,-      ,„     ,     ",1; -""^.' 'HRli,   r.1rmor[, 

O.S67ÌÌ   ^r  lo-¿;   r J   '       '''        «-r'"-"»ÎC'i' coeffj'îiv.nt  of 
57      l  10       l°r•r*     -11.1,,:   ^:  10..1   ror w.ri,. 

Underfloor innul-ticn  too   i-  of.,  .  (1 ....-,        ',   . 

^     '-r,,,,el,ítri,vllwllpMpd ^;V1;:1"    -l —n  -crt,i„  c,uoBf 

-rin,for,^ lnpiff 

her.tin^r in tho .,,.,      r. .„ "   "   "^ "    "Ut   f'>r  ^rovidlny floor 

' •   '       ''-n '--'  ''   '•<•     !.d   oncour-^c; Krowt!!   in   ynu o i,' " 

polystyrrî! 
liiS!i1"t.H;1. 

«'  '»o.-rd,   ip ^pnor, n_v  rl 

n-.'i.-nK n( ly   (,r •t».-nr  f,r 

•":<•-)   on 

-     ••-.,   înmcdi, tel y   below  Ihu  con-r-tc  -rro-.•  >,r - ^ 
he;-tanç olc,ie¡itn. -'-i~ic ,-cro,d bernn« the 



IL'/t/G. 34/27 
Page 54 

In.ulat.ng perforce under l,bomor, conditions i. not the „hole story. 

Inst,lled  cost,   reseco te ,tt,c,c bv ve•„,   flmgl ,n(¡ , corro,ivc 

.-sphere .,. „eli  ,s the „lnte„,r,c of perform;;nct  t„ ^ ^^ 

ail reçoit  rictorE.     „   00ul{, „„„   bo  ^  ^ 

building   cheap stendo  auch  r.B str.^w will   »ix   v   ., 
4 , -u< •../••  oc  iho moût   ¡mite.ble   i-1erial 
to use  for  insul.Lior:.     For rirent   building     1 ' 1 -i..k.x.enr   oui 1dings,   however,   with  -   life 
cxpcctcncy of ¡.-ioi-.-   then  v,  v.- ,,     i{   ,     ,..    , 

Particularly polyurethanc  fo-jii    v/ili   nUi--     I     . ' 
'»   wlIi   aitj'^ «-ely  become   the „¡..feri, Is of 

c 0lce for loi:1 iamL--u"n °f •. -^ «* nUor Einoc thoy c:n orfer 
=h^tcriEtiu=  ^ ,c ursi. of ,wll0.,U0iLi   k)H w ter wpoup „^ 

i>-'W w;'.i'../1   oji'k-ij,¡     ni1,,-,. •        , . ' 

bein/^rTr' Íe "rtlCUl"rÍ' lnPOrtSnt '*en e::1Stlng «"^ •« 
stoc      ];    h . 'C=e "—l —-  *»°  i»^-.ticn  1»  t,lc  i;,r„ or bo,rd 

h      Ù "i1"  '° r0adU'; ini*:alod at -U •1 "»"* "»*"*• - the fonMP 

Wlc^     re  ,lM  now rvrUf.al(.     (thor wv/c   in  MKioh 

¡;   ;nimd"»»«• « - — «-»»thC,llldlne,,.,n 
"Vl1"    '-11'   lnJ';t"n-  -e.-lon^ld^de   ,"0.-,   lr.t„   the  building, 
-e slullod ,„j „, ,,d  lo  ;,t   cxccuteJ  |jy Mntractorn> 

Other  f^cuirr;,   i„ rdditlcn to   temperrluro    V„     .    • 
imWi   ,,•                                                                             '     lV'J '   taring on the   'no; if ort 
index    oi   ,n.y environment,     vhes,    r.-c-lrr-  • „,•   -...   ,       , 
,v-,l.,hlll,       ,     . ''•""     r-'AiJ-< r•. persistent moisture, .-V,,lle.l,)ll 1 ,-r   of    : (orni-• •< .     r^.,,,-t, -,    ^  . ' 

ueqih.U   iro^h  ,'.ir  »nd   light.     ri;<,tic» vtnvvi, 
to lu-lu   '-nlfST   ,u UC" rr"'tun-ls -i-V/ be used 
^  lu.ljj  .uliix   ihune  requirementr;a     hor  0 ,.1(      ,,„. 

the use of  »   nol-thon    . "L"" *        P "'^ be Prev^^ed by 

effluent   fro,  the ,ni^l  h(,u.c,  ,..,, ,    T . li0°r'   i,lld ilCrUld 

"--»•   -t-Uot   Clji   ,K.  renove-   in  c, PVH  dr: in       HoM-i^i 
wiring for ventilation  f:,n;.  ,,„d  lip„ilir lt,    , ,f   . . ^-t,ic,l 

^ -I1.10L-L uivr.ri.-bly  nhe.-tl--.rf  in wo 

„^i^, e       " - rovadod,   i/fieru  reauir«.d,   b'^  in- 
uf!rilng tr;"-P-'ront  or trP.nf!lu.;cnt   p;rels   ,n  ,,^nf,.    , 
GTir,  o.crylie   ,nd PV- , :     -orru^; ted shoot   roofing. 

f   ^r.Mie  ,_nd  I Vi.  eorru^ied  dieet   hr v,  ell   been  u-rrl   t     e 

•»t • rim... ln r..n., ^u,,,,,,..   „ ;,     •"':'"•" '" L,"iUii"« <••"—"y. .•i 
K0U3i„(,,   h0W(.„er,   lu   ,„,:   ,,:"'     '        '    '"       ^1,0"JU'!  "r 'U""'°1U'J «.«-•.ent 

J-.-.,   oi    .^¡¡rc'ij   ef  til • -, 11 •- c..,     ..,, 1   1 
vide e more  effeefive  .„..„-      •, ""     '   ' °r°  :'ir;;tj^  c^ P">- 

tCtIVt ''m'Wor   ^• '••or.: Ir.uiitionr-l   -n-t^ri-l ••       '     »    -,,- 
there ,ro two  rc.ui rennte - Pn  , lly w. ,.b(., f ^'     "'  bUlldln« tn• ' 

— U^ »> .hed   ,urf ^ee   for d,y-to-dr.v  oleanlmcBB 

Jot h operation:: 
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and a surface v/hich is impervious to ingress by micro-organisms and easily 

sterilis blc for more positive diacr.se control measures. There is a need 

for cheap building panel, freed with a. pleat ice material with a jointing 

syst era free from surface gaps. 

The surface of such a panel need not necessarily be able to withstand 

the temperatnres of clcam sterilisation, since chemical washes can be used 

instead of sto m.  floors also can provide suitable conditions for bacteria 

and fungi to flor .alai,  ágs'.a ohe mcpiiremcnt of cleaning and sterilising 

have to .••; not, a\. - tec further need for ./ear and corrosion resistance. 

In Germany a./ri ¡.„nbal animal houses have been provided with opoxy resin 

floo-s, ahich Put fill thos< recaní an a1 e admirably but which are .-xpenrivc. 

It reaax:; to la s,.> a vi> .icr a cheaper form of impervious flooring will be 

develops for- ..v.r.. •,.  Ud.ings. 

Cliaatic oh. i. e a 

In th: Ur.itca! Kingdom it is often uneconomic to go to considerable 

lengths to : xc.tr -a rt.a'jr•••,! environment because, as for example in the 

car j of daag' oovr , aba ania ••."• performance shews little change -t the 

atrosnhoric tanp-ratn a,t exp^i- caeod through most of the year.  The 

+ aaditionr,l li.cctü'-k build:n,? therefore is < -.seniially a shelter £rm  the 

eli:rate, fun a:nd: :::.i ; ani ortrvmes c  cdd.  ;ru . , cial provision is 

made f^e vra'a.l.u.' a a*-al [roa op. am,\r,  m the building structure, and no 

provisi'.n i- ,.¡ri0 fuv iv tin?.  'iat.rai lighting ir- usually preferred to 

artificial light ir-; and as a1 reauy mentioned daylight asa' he introduced by 

means of the many roof panels in transparent or translucent plastics 

materials now „.vail Me.  .'. complote shelter oC  the 'fiasen' type i - now 

maricelas' in < hdP far-'sluc • : shoo;.. 

Duiasg the j •• t pc;.: y0rrnj however, there have been experiments with 

new types of climatic shelter for use ubere sholtor is desirable, but the 

cost of erecting it .is di'::icitt ,o justify.  Tin-- is often the orso with 

sheep, part:--", arty in v:int(. r, : laav iL .a; • dva.ntagoous for the shepherd 

to have the : ' oca togaLie^ and under cover ['or lambing.  However, the 

advantages v/ouid not jv *ify the cost of building a traditional shed. Por 
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cases like  tria,  there have boon developments in the- uue of pL.stica, 

notably polythene film,   m low coct  etructuror, for shelter. 

.*•   sheep-wintering shelter h.-.c boon developed   by eanßtruotine ••• 

frrxicwork  M   nc:.-,irul"r crü^-.cru, M,.d,   fro.,  oeeond-hand  *•   • metri 

water pip,    ,,(]  covered with   1 ^ mlcrCn  Uilck poiniK.no  illiïl|   ft.,.ndwichod 

betw.cn l-yerr  of „yl-n nei.     Vhe en    walle  of  the building were made fron 
bri CD  oí   et raw  end  h y/. 

This type of  shelter h-.s aluo been used  successfully for  the  cubicle 
housing of cow!;. 

Vc.rirt.ionr; .nay rl¿o  be -nc.de  in the   t,7Pe of Materiale uccd  in  eon- 

ctruction.     A  enall  plastic-ehoetcd buildin.;  for  aheep hae been ,;;,ie 
i omployi.v FAY   fi.. n,   •   i.,r,,:J.  ;:lruciuI,.f   ;    .   (¡  i|;  now COliimcrci.lly 

mailable.     Thie  ehec,  eholter ~oneie,e  of r-V.  fel.,, reinforced with  uylc:, 

nosh and supported un   -, fraeio  of tubul..r  atoel. 

A calf h ou :e, in  the   fer, of a  rrnplc   eie:'  ef  3^:5 ,r, floor are. 

eoneiGtr; ef ;,  llgM   wooden  fr^ework  clad wi-h   polythene   fil,, en  both  cider 

of the fr^e.     The  f,r, c,  I, IWC-P   the.   two Qkinc  of flln „^  miod with ^ 

tc  improve  1 nomici e ¡a/, 
. ..I'I . 

"hilst.   óho  plretie-coven a'   etructuroc deoenbed 

cost   advance  compared  with more  traditional   aboliere, 
•-•-ve  hr.vr   an   initie1 

.   en   'he  other hand  it 
hac yot   to   ':,.:  e-r.trhii«'!iefi    h- +   + w- 1 .ii...K(    .„et   the,,     .re-  lee:;   oaoomuvo   than whet   la  often 
the  current   • 1 Lern-- I iv»   -  ;io   ñn. H c >• -t   -i «       •,„   Vi     , • 

^ " *   ••"    -Jl"      ';i0 plaetie   r,km  ncedr;  to he 
kept   i,  good   repair  and   th-   eL->  ni^',„     r-n i ••1     i-'-   en,.,   ooiybl.ene   film  r< placer;   evcrv   two   veers 

or  ao.     Gr:der  ef  clear  eLat.oa  rilu  under .h^olc-p.ncni,   however,   , re  libi- 

to  extend the useful   iu, of   the   akin beyond two eoara ,nd experience 

;-!re;.dy gained  in unmr the   structure  indicate  thrt  cost  1.refit,  „ill 

r.ccruc  fro.  providing  Hveetock  abetter   in   :.hie   fashion,   p.rticul.,rl.   i„ 
the  conditions or , ford  wint,.r.     Tl   r ,r¡,.  U]    }. ^   thcrcfrrC|  ^ 

structure*  eluded with   plaatic,  fü. ,,UJ   ;X;C:„,C  catr.bli3hc(1 ^  ^ ^^ 

type ci   fari.i  building;'. 

:;  heat  transfer ce-effieiunt: 

.'. raeaeure ef the  insulating value of a 
structure .1: y  be  defined as the quantity 

of heat  in watte, which will  flow through' 
1  ca    of structure  in one hour when there 
la 1  C  din crem;,,   m temperature between 
tho air en e.:.ch   aide. 



*• 

*« XiíM^r •%••->•„... tó.^ii'.tM^i-'---.'^ 

v—1 



»    *•* 

Ty   '•  "J 

4*. ^gc# 
*•• "V 's;.   '_• & 

9 

O 

II 

25 

,¿ i 

20 



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



IP/WG. 34/27 
Pr.gc 57 

\ncille.ries 

It   ic worth noting thrt plenties rrrterialc find important uses in the 

ancillary  services acr-ocirted with  building-?,   as v:cll  as  in the buildings 

themselves. 

Por cxa.iple :,irny miles  cf polythene pipe;  ere uncci for general  water 

supply "to  livestock 'CUSCG,   and PVC  pipo.:    .re used to  renové corrosive 

effluent,     '..IK.ix patter.:, and drainpipes  are ved  en the  larger  farm building, 

components  in PVr  r.rc   ce   llengirig   the   tradii i onal   ^sbestee  ce...or. t. 

liithin livestock heure::,   fixed equipment   „uco     r    a airier s,   drinking 

troughs,   have   been fabric oKd  fro.,-'  Pve. ir d ir:tributiOxi,   in  forced 

mg ventilation systcue,   is  not;  ufficienti;,   end chceplv   achieved by usi] 

polythene  layfl.J   i^bos.     loure oilk  i:   conveyed  fro,.  -  pr.rlcur to bulk 

storage  m  :   dairy,   translucent   tubing,e-,   be  ueud.     h'ith   the  -.Avantage that 

the  effectiveness, rd' pi;.e  cleaning e, n  re edil1' be  checked visually.     In 

Italy  large  acole ue    of opaque   pl-stic  pipe   it: -<~d'..   for tbe  transport  of 

milk  from   tht- ..¡ou-rein   far:.;:..:   t-   + h'   '-elUction  contre   m  4.!,e   volleys. 

In the   Ü....   .--   p"lyvr . pylenc   C!U-ú< n  c"ge   ir  aonuf- ciured  which   ir 

assembled  frOe.  r   kj';   ef ramènent.:   -re!   i.   'koeigncd   te  heus'    *   '; iris, 

battery  con be  built   tue  erge s deep,   four  tag«. .:  : igh   aid up te  o bout  IC n 

in  length.     íhe   slackens  drarf-   f-'*oa  -   pyr   ;rrWe  which   runr  through  the 

centre  of   tra.   bai.tf.ry. 

It  will  ta   .v-<,.n  tir t   +rendo   io  f-n-ung nr.-'-'t ic.--  'pi^ar to  br.  towards 

controllai  environ ,,.r.t   wt re.ing wherever  '!.••    i:"->ro..>v< d     ni. .-- 1  or  crop yield 

justifies   the     dditirr.al   <- spense   of   the   buildjn   ,    "nd   tcwrd--   low ^ost 

climatic  shedtT  for vulner~ bl •.•  .--m^als  -n    rr^'o:  whe. r>-' 

precaution:   crmot   u.    j^otifiid,      '   '''.r**' •   i    - \.< •   ».* 

hu£»bandr¿.   is   the  need   t.o   pre/on*   4 k .- •    'i 

living  in  a &„-U   --.re     :-nd   th::  pu'- r> • . ».      r.  w  <• *• 

is   in theoe  are-; .J  that  piasti-;» ¡¡-.x-t« ri -1 :   l   "-        ,-• rt   • 

t'-rf     e: Ì .'  br>r^ t ¿ 

•    . r *    :.. 17 

' .*   '      n i     1 s 

.rt  rea.      1% 
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b)     Crop ConBervr-tion 

Plasties ore-used in convent iorrl crop otorree building r.nd in similr.r 

ppplicrUonr,  to those olrccdy described Tor livestock houoiny:.    For cample 

Moro/  stores ere m r fully  mralr/ted,   cuca er; for  pot .-.io  storco.     It   i. 

leipcrtoir  to  prevent   eotetoer   /ron Vi.y ,.:oc-r.d   to   rrpere/turee below C°C, 

c-Lh-.rwi&c the  pctoyoeo   lend  + .    1,1; ci ri  MI  boilrry.     Voir   -e.er-lly uieons  that 

the  rir te. pcrrOnur ef  Ih,.-   rtrv.   err   he  .-.VJV.  .."0.   omo, i-c:.l  yoneroted by 

Ih-   rt-rcd crop  e.n oct  eo>  corvM'MM ourrrrr;  Irinyyiny odd orr  in  contact 

with  the potMoec.     'nrulr'ion ouni.MOcr   h.r   ch.roco  of   "Mr freezing1.     \ 

further refmencnt   :.. tie   ¡.torvo of pelotee::  i o:-  fryoiry io  the  control  of 

eteree  Uoperoturco ebove   p^o.   omo.  poiotcc.    Irpt  below thro  temperature 

for  ooy l,.nrth of Ur.c-  do   .tot   produco  tro  dooireu  Gel len-brori  oolour on 

frying. 
Hor. clooriy or insv'.- ,oe   • :oro  ir,  norted.      V..»v,evvtu:v eonnderatiens 

irplvin- 'he nc  d  for building  -iruler.cn   p,ply riso  t     the   olorose of  other 

prr-'ucc,   ..g.   fr ut,   e.g. s,   fio-     > brino,   r.e  ti.     .OHI,  rcirl  yroM-   io 

forror vn ài  tir   polr"ticil  bon«,fit  which 

.-sur • of t> rpor e ire    eutie1   "n tue  eo- 
lecn ,1112 .iur"  : •' co^-....rncd r.o 

\r.     cere  f i-e - ( :\ •", inf e, 

virermer .  ritira  u\i     Unrr. 

Uc — s  ic:  j-.ro.h-ov;  M-    re     •  oi   •' furi hi..r  ¡ .-.'¿ro      in tilt  uro  of plasties 

Ih:-,    or : ivo;;* •••-:: b     -o,      -i  t'    •    •irir.tur:1   -P:-LLC:M   MIO o'- re    hoplostics 

,.„• t,n..i    r.    h    r   •     "J-     one-  fur   MOU  • re  de .' -lop^r*.     :M  r.ort   obvious 

* iccrplc  i.^   in  *:,c  "ootrv   * ioa r    r.w.,r  rulos,      e.rrr   -ileo   in Off  hrv    boca 

u^.a  ior ear   . i..   ,   •    r'.eù   : .    i:iC<r-%   M  !   ti. '   Th •.".,   nù  th.'.y  demónstrete 

to«,   teehfie   i   oOvorh   yo     '"  '". r-< rr r i    , re .,r 1 ero     : uè  oaü :J  o-ir-ht )   ovor 

h-    trr litro»  i     ' ¡. ...i'.t e   .-en :vt  y-Iv ino i   ir'o.     "   1- ry     It   iirn 

i        •     ( » k-.   -'- »   ,    i -    '     . < i    r i   r* iii°t ;  *;•>'-•   Dì -"tics  in 

.lì-;   ..i.o,   ..„f       .a  ,-,1 -; - -,    I"...      -:h.    y-lrre      i   o,    i,  us.de, l.ncr, 

_a#     w ^ „irt-,  -      M      -re  or,    i, i '    ••  \.   '"oír  rirf-M   te  pronoto 

• '   <,.     *      !..     . i v" re    -     o        r '        -. -J. *     .   'jit«   ;.,,... A I    -, < .•   . >t i • « . i... 

, . i'   U^tntt-    t^-f     r'e   '    .    t.?   í n.cU'l   in  4 r»i 

c"  y ,r   ti%   cererete 
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concreto silo,   and lesa tien that  for r. galvanised steel  silo. 

Âpc.rt from  the  building; aspect  of oi-op c1.orr.go,  there arc   oevcral 

cippiicr.itioni, which  fr.ll  out aide this -rea. 

jilage 

This amnal   feedstuff  is prepared bty  suitably  storing,  under  scaled 

compression,  cut  end chopped jr-es,  or other suitable green foliage.    Under 

these   celled cenali ice  the   lactic  acid,   foracd b;/  bacterial   action, 

preserves the gre as by   .. pickling    o+ion. 

In the U.h'.   a post   efficient  wy   of    ••-.king e il ag<- has been the  l~rgc 

scale  development   of VCUUP   aiL.go.     ai  this  erceosa,   the grass   is   stacked 

on a polythene  sheet  and  then  fet-liy ei.cloccd  ar covering v.'ith  -   second 

sheet,     hir-tight   joints   bticci bio  taro   sheets  -.re rohi.ach b-  .cans of 

specially  oat ruderi pelythoae   epic   tub.-,   betv/een whici   •he  ahect a   aro 

mechanic-11/ clamped,      'ir  is thon  catr-otcd  b- M. ans  of      vacuum  nuup, 

often attache! 1e  and  driven  by  :    tracto:-,   until   + he wade ¡naca   la   compressed. 

The  aia i1!K   i :,  th. a  -calci,   and the   silyge  left  until   required  for -niaal 

feeding.     faccllen-*   rpielit-  ailaga  i-  produced  b~ thi.. .ebhed with  little 

or no  1ossee. 

3y this neons   it   is possible  to locati   silage  .trr!; ~\   the points wh, re 

it  will  be ultimately required fer use.     The  polythene  aï -et-  that  are used 

arc  onlj  125 ..licroi-,    + hiok and  are of use   for one  -nplic   tion only,     bilage 

of Tip to  5 ó  tone   atoche  can be  ••.-ria  by this   techniqu. . 

both polythene   cid ?"••'   oheetr  aro uecd  for 

convent icaal   troncheo  or  claaps,   -no1   ' la "  roduc. 

venting air yetting  into  tb.   ni ge   ab'ci   ..c chamo  1   craramen bas t-.ken 

plioce. 

In  Italy       further develop, ..m    ^   v. cuur:  sil~ge  ha t   .an  pi   oe.   ;. mobile 

circular  fioco,   -cab,  up of  four  sections  boltf!   tog^her   a.¡  lined  with Glib 

plastic  sheeting   1;    uaod   cr   * he  outer  ....uya rt   ce  a   -il  ,00  cíco! . n re- 

formed  and  ueld. d  TV     circular   line   is   ,.1   cu  wrl.1.1  +he   fraae   cid   tN.n 

filled  wan   ciap^c   grca   • f-,       ; lea  cliing,   '•    *-      <c   th     liner   c. 

closed  wi*h       mL-i   aic-i   cl ,„e    .nd  »he   btb   „., .g ,, a au  Ui  b    -ne  m   of  a 

-il., y  a ai üb      ! de in 

h;/-ic-i   1 . rcer: L.y pre- 



fag«   *'.' 

vacuum punp.    The Cüi.iprossud siloge is then sufficiently fir.. and capable of 

being free—striding.     The .mobile frcu.io  it: relieved and iscd for Licking 

.additional  nil"-ge  ru.ckr.    The FVO  sheeting ib of -jCC  micron thickness,  and 

,ii.ai:.icd  to have   a useful  life of at  I e act  three yoais. 

lio let gre, in storage 

There are  specific reasons for needing to  store aeist grain for animal 

feeding.     sudor normal  conditions this would deteriorato rapidly due  to 

mould growth   \nd bactorirl   .-otiv-it1'.     '   oorV clo  storage  unit   bo-ed on 

circular  frano   :i   galvniscd wir.,   ./es!,   of  7r; :.a   '  75 •••••'•   lr>  lined  with   sisal 

reinforced paper,   and  1Un  a  prcfcr..ied "VT  circular liner.     Appropriate 

apertures   arc  fabricated  in   the   liner   to   pcra.it   the   ar.tr"' of  ac ;hanical 

so   that   ¡he  grain on  be  <_, ¡pt i. d.     The noia4   grain  ir   filled 

into  the   "nei.   too  i '.. n«. at il  wri 1^   r.;..:   fro.:   th,.   tap ci.'  tua  .:. esta ?h ine 

liner is then  rolded  in  a.nc.rtin-      a¡:ar    nd se.alcd with  :   Mechanical 

ela.ip.     linder suo!    air-ti^a,  conditio;;     ieiip   barley,   up  to   20,   ucisturo 

content,   1    s been  satisfactorily   .¡toree1.. 

variations  of   this  type of  sterag«      re   in development,   including r.:oist 

fi< Id beans,   hue   flushing  tre   storage ua ' u   through with carbon  dioxide  so 

as t..   exclude  aaidu   1  oxygen.     Unátr.  for coring ur   te   2b  tons  of grain 

are  in current  vse. 

Pol.yi.hone  :r oka ha/e   been used successfully  Tor storing snail  quantities 

of r.ioist  grain,   while butyl  rubber h. ,s been used for very large conical 

containers of up tc   50    tons. 

i lay and straw : 

The use of plastic sheets, polythene especially, as hay and straw stack 

covers, should be briefly mentioned. Used on a one season only basis, they 

have been etc dily replacing traditional tarpaulins, nade fron textiles, for 

economic reasons. 
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?inr,lc 

In thin genor-.l  survey it Iv.s noi been concilile to include  .-11 r.nd every 

application of plr.ctics  in -gricu.lturc.     It  'i:.3,   however,   been :\t.tcopied to 

indicate  nome  of  the probi em rs   in wl.icli  elf ..: t i"r;  rnigiit   offer       e:lution. 

Economic  conoider; t i onr,   rnvicurl1',   pi- y   '   1: O,HX  p".rt   in  thir. m .iter,   inrt 

will vr.ry froi..  count x/'  tu  eountr; .     Thus,   the  solution ci' -   probi en  in one 

country rar.y  not   bo   fur e i ble   m   'notier.     bore-ever,   se,..i. uountriee vili  hr.vc 

their own individuo!   :yjricu] iurrl  problems.     It   : v hopi d IKTL   thr.t   this 

survey  will   -.ociot   ii¡  íúgnpocting the wry   in vbiioh pl~.ctici-  ..úght  be used 

to  resolve  such  treble:is. 

It  should bu noted,  wherever indicated,  th.?,t  'polyethylene»   is synonymous 

to  'polythene'. 

u 
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