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1. Plastics"ia Agricalblre - Water maaagemat - aa appropriate approada for 
developing coaatries ia Arid & Seaai-arid areas. 

1.1. ~ lntroduclion : A5 aa mginccr by U~y qnalificaiioo and bciag ac::cj\dy engaged in the: 
plaslics c:omicrsioa ~ fOI' over 30 years aacl expOsecl lo agricultural ~icalioos or plastics for 
IWCf' rwo decades ud comurg from a de\'dopiag couatry I have ¥0lumes of itif~ to communi­
cate to a Workshop such as dais. From the extensive exposure I b.a\'C had all ~ the developing 
worlJ.thc:d.iYcncproblcmsthalwcfacciaacbiaingbc:l1crcconomiccondilionsforourpoorfarmcrs 
has attracted my coastanr altcation and I hope lo ~ wilhia the four prcsallalioos that I ha\'\! 
been entrusted with, as wide a spectrum as awa.agcablc. la this fsrst presentation ( ,.;ouJd like to hish­
light aspects cooac.acd with Plasticulturc which arc more or less applicable to all developing 
countries wbd arc inhibiting faster a<:CCplallee of tbcsc technologies, most or v.hich can truly bring 
about a compbe c:haagc lo agricullucc.. on which around 80% of population in ow- countries dcpcnc..1_ 

1.2.1 Plastics: Ahbough some of the dc\oeloping countries have developed ~ oommodity plas­
tic raw material hciJitie$, there would be quite a (c:w who CUUkJl cslablisli such ~ly apital int en· 
sivc indusuy in alldorcsc:ablc future. Bulk Of agriaakural applicalions arc from LJw Density&: High 
Density Pol~ P.V.C. Polypropylc:ac and~ small quanlitics of specialised '"Engineer­
ing Plastics". la. all dchdoping couatrics. the prices of all plastic raw materials arc found to be high 
\ln account or tile rclatndy small scale of produr.tion and acn more commonly oo account or fisc.sl 
lc\ies by the local gcwcmmcats. The condiOOns th.al prevail in India. for instanc.c. v.-ould tipify the: na· 
ture or this proMCm clscwhcre in varying degrees. We indigenously produce~ on date around 
1,00,000 lor.s oflDPE. 80,000 tons or PVC, 50.000 tons o( HOPE. 30,000 tons of Pulypmpylcnc be· 
sides polystyrcac, abs Cle. We b.a'VC plans for lnassive addilioaal capaci•ics, some of which arc near· 
ly gctling ready for produclioo in the coming years. The prcseal .f!ric.lc$ of raw materials arc above: 
US S2 per Kg wlaercas the world~ arc well unda US SI per Kg. l.DPE &. HOPE arc as low as 
USS0.75pcr~ Wllilesuchfl:igblocalpriccsdocsootseriouslyaftectthei'ldu.suyasa·\J1holc,agricul­
lural applic:atioms gel scriouslj affected as they become far (rom •affoolablc .. by the poor £armers. 
The dutacsoa~ from the muchcheapef'ialcrdatioaal marhlsmakcsthis import DOl so aurac­
tivc and it, at llcSl, sena to supplcmcal shortages. The inaporlcd raw material. a£tcr payment or 
duty, lands at amcwhar higher than ahc price of local material We set up a Naliooal Commiucc for 
plastics in Agriadturc and this commiuce made a series o( recommendations to the G0\1. as a result 
of which sorac rcmcdial measures arc slowly being inlroduced lo propagalc Pla.slicuhun.: tech­
nologies. Firs&. to compensate for the high lcYcls of Eircisdlmport c.'utacs on raw materials. a scheme. 
of su~idy for agricultural application5 have beer. introd~ Although lhis su~y is quite inac..lc­
quate al prcsclll., the ac.-:cplaGC.C of lbc: DCCd for this measure ~ ilsclf quite pror~ Secondly, <he: 
National Banlc fiar Agricukurc IL Rural ~nl underwrite PlastJCUlture ;sch..nccs made by the 
nc1work of nalioaEsed banks in the c:ouatry and when this is done, the in1crcst r-.ics for the farmers 
on such advanca c:omcs down from around 16.5% lo around 11-12 % . These l~'O measures ha\c: 
helped pro~ Drip and Sprinkler lrrigalion in a spc.aacular way t'VCf lhc bsl couple or years. 
Where a dCYClaping country docs Dot haYc iu own Pctrocbemical lndUSlry, il is importanl lo adopl 
this subsidy/ca!!facdit schemes to propagate Plasticukure applications.. The m.)11 important !.lep i) 
lo set up plaslir comcrsion industncs aod 53\'C foreign exchange. It would be CCX>C10mic..I to import 
plastic raw maria! and not the finished produas. In India, the Govt. bic:s OVCf 300% dury on an)' 
finished plastii ;woducu. Such pllllilM duties only will help indigenous capabilities lo develop fast. 

1.2.2. AgriaAlre : la most cbdopill([ countries., agricultural holdings arc small and therefore the 
lcdmologies. aa ill Plastic:ulu~re as adopced by the advanced countra caonoc be uansfcrcd vcr­
ba1im. A c.onsi6:rable adoptaaion YfOUld be occcssaryto make dlcsc basic: priacipks of Plasticulture 
reach the poor finner with small holdings. Ouile oCten. there would be no decuical grid power avail­
able and C1ICl1 '6ea this is available to a few lucky f armcrs, it would be rcsrriacd 10 a few hours in 
the day. Acccs.sto llaincd 5Cnic:e faalily c.ouJd be lac:k_ing and illiteracy pr~ JOUI handing out 
printed ~inslru"-s". Yet, the diffcrcoc:c tlw the useful Plastic:ultuce tcchno'°!ics could make lo 
the cwnomic ~of 5Uch pc)or farmcn in all OIJr devclopiag countries W".rTanlS all cffor~ on 
our p:.rt to.implrmcat lhese with utmosl speed. Automation is most irrclcv.m1. fum bbour is incx-
• ensivc and pk.if ully available. · 

1.l.J. Waf.tr Mz & meat : Water is a vilal P':,f1 of maa's cmiromcnt and the Cllcnl lo which it is 
abundanl or~ dcaa or polluted, bcnif ICial or destructive determiacs.10 a wry large cXlcnl the 
qu~lity of life omdUs planca. 1'be total waler c:ontcO( of the planet neither grows DOC diminishes & is 
believed lo be ,.as.eJy same now as it was au three billion ye us ago. While th6 sit ua1ion looks so 
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World Occcans 1.,370..000 93 
Polar kc 24.000 2 
T crrCSlrial Walcrs 64.000 5 
Atmospheric 13 0.001 

or lhc 64,000 million Km3 of fresh waler.~-irtually all of lhis is groilnd waler located al ~-arying dcplhs 
undcrlhc soil lcavinso~~.016% in lakes and an acn smalla amouot (0.0001%) as flowingsrrcams 
& ri~s.. The Hydrological cycle. namely cvaporalion & subsequenl pr-ccipilalioa brings all the fresh 
waler that the world can USC. Of all the uses man puts this water to, agriculture OD a world wide as­
sessment v.'OUld account for nearly 90%. The U.N. studies have ~ lhal anlcss urgent, wcll 
pl..nncd efforts arc co-ordinated to optimise waier use in agriculture, the aisis (or fresh Waler ia the 
coming couple of decades could pale inlo insignifacancc. t6c oil aisis the world £aced in the scvcn­
liC$.. Apart from the above compelling ciraunSlanccs (or Water use optimisa•ion ia agriculture~ an in­
tercstiag study made in India in recent limes reveals some swt1ing aspect.s on the irrigation options 
followed by our planners ever since we gained indcpcn&ncc 40 )CUS ago. The fU'Sl raciation by our 
Cc:nual Water Commission was that the large number o( Major&. Minor irrigalion projc:cts we em­
barked on spending an "fDcgalC of Rs.. 28,0ll1crorcs(USS20 billion) was mcaat to bring uaJcr ir­
rigation. a total area or about 2S million hcaars.. The actual awcragc bas been csrimarcd al ODly 50% 
o( this area. The COSl of Major/Minor irrigation in our FU'Sl S )'Car Plaa was Rs. 1.200 per bcclarc 
(USSUXl approximately) whereas in our 71h plan it has shot up10 over Rs.40.(m per hectare (USS 
2700). The second. ~more Slartling r~ is that I.he wata use cfflCicacy. assessed only up10 
the delivery poinl in the farmctS faeld is only around 30%. Tbc loss by seepage&. mpcntioa oo a 
na1ionat scale is in excess or 70%. Vuy similaa ~iluation would ClllCIF ia DIOSl clacloping cuuauics 
and therefore a serious rethinking on mdhods and proper priorities ia irrigatioa planning is called 
for both in terms of water use op1unizatioa and fmancial resource alloc:atioas.. 

1.3. Problems of Agriculture in Arid and Semiarid Regions: Using gruund water from aquifcr!i. 
by Mt irriptioo tcdmiqucs t.as produced ~ry rcmarkabic r~ults.. This DOl ooly reinfor\:CS the con­
o:pt that sm<11l is bcautifor but also rcsull5 in well con1rollc:d w-.dcr w;e oplimlSalion. In lndi<., thc 
irrigation water from Lar~c & Mcdiwn irrigation schemes is almost free of cost and so invariably 
results in wastcf &:l excess irrigation al the upper reaches of the canal nc:lwork. often resulting in the 
tail enders going without waler. Lift irrigauon is cstal?lisbcd al lhc farmers cxpcase and be pays for 
the pumping energy which automatically brings about a lot of clisciplioe in water use. Modern 
Sprinkler and Drip sys&cms arc so economic in water use that nearly 3 limes the areas can be cfTcc­
ti\'clV irrigated with the same quanlityof V.'3lcr. The discharge requirements arc so lowthal 'VCI')' much 
smaller pumps·can cover targc areas. Windmill opcr.-tcd pumps. solar photOllOlaaic pumps baYC all 
been succcssfolly used particularly by 1hc remote small aad poor farmt",rs to v.'bom grid ~ or 
diesel engine power is unlikely lo reach. 

1.4. Conclusion : Wilh ,his introduaioo lo water managemcot as a Plasbculu&c technology, the 
details of the many akcrnativcs and techniques a'!'aiJablc would be COYCrd io the llCXl 3 papers lo be 
presented. 



. . 
2. Uaing of Ca••ls. Water coarses wi .. plastic meabrue to red11ee water loss 
by seepage. Plastic mealnae aderlay iD highly poroas plant beds. 

2.1 As aJready mcarioned, die Indian expcrieacc web unliacd canals and distribulorics~ the very 
IURC ncrwort ofiuiplioafacjljtiecaa1cd ia dlecouatryisadcarindicalioa to~coaa1rics 
10 fcam two importul lestms, wilhoul baviag to mmmd die same mistalrcs. The first is iiaar lbc es­
timated aggr~~ ol water (calulalcd from all projccl bc:adworks to dac poiar. ol dclM:ry lo each 
farmer) is a · ~ IDslead ol spreading iDcffacicat • · · projects (which haw: become 
atlcasl 25 times more expc:mivc tbaa wl.ea we Started lbcse ~ 40 ycaJ"S 9) and dam•ng 
ecology all ow:r die ~ing proper tcdmologics 10 impcovc water use dfac:icacics would be 
more producti\4c. The importaal. ~ ~ thal whatew:r the effort required, toe.ally indigenous 
systems have to be cb<clopcd to save lhc merge reso•m:cs ol dcvcloping c:ouatrics.. lmportcd. h~h­
COSl automatic systems do aOl have rclavancx an our poor si1uations.. Membrane lining as not all lh:tt 
complicaled and iodcgcoous capability can be easily and quickly developed. 

2.2. Canal and Waler coarse liaiag: Low Density Pol)'Clhylcoc fdm produoed by the blown falm a­
trusion process has br-..ca exlC:Dsively used ia India. The addition of upto.25% tJl lhc ~ particle 
size carbon black gi\'CS lhc film nearly IO times lhc life agaist Ultra"iolcl exposure. bul thas shoulJ be 
very thorougly mixed in lhc polymer. Of late linear low dcosiry polyt.hylcnc and even High Molecular 
weight HOPE has been used, where in~ of lhc superior mCchamcal propcnics of these fdms, a 
consi<!crable cxtcnl of downgaugjng is possible to saw: costs. Usually, where uotraiiacd labour is in­
vol\'cd, 2501L (1000 guagc) I.DP£ f.fm can be used to Slart with and with a liulc field cxpcricnc:c, 200JL 
(11.110 cuagc) o~ ·en slightly thinner guagc LOPE black fiim c.an be used. Some typical sY5(cm.-. :arc 
dcscr~bcd in the sketches in this paper. Whal~ relevant and most economical would depend on a 
varicly of local cooditions. The \'doc:ily of OoW would dia.ate lhc overburden trcaicmcnl that would 
Sland The angle of repose of tbc soil would dictate the O\Uburdcn on sides. ils slope and the F .S.L 
in the canal In many si11ia1ioas. a mere mud CM:rburdco has~ found adcqwatc. The slides sb.Jw 
some typical works canr.d out .in IDdia It Egypt. 

2.3.1. h is always pref~ to choose wide width film in ordc:r to minimize joints in laying the film. 
Joi:i~s need not ncccssarlly I>: heal scaled. They can a!so be fo!d'!d OllCI' :l coupk of times :md 
depressed into a grOOYC CUf iGto lbc soil al~::igjoinB. 

2.3.l. While the ~·film is also equally inpcrvious to moislurc. a thicker guagc is chosen co 
prC\"Cnt pos.~l>lc damage like puoculurcs while laying. . 

2.3.J. h is important 10 r~ sharp edges in 1hc soil excavations as also sharp roots etc. A mild 
lamping by using proper lools is recommended A layer of sieYcd sand to aa as a cushion is desirable 
before sprcadi.ng the film. 

2.3.4. The workmen sbould be asked 10 dip their finger nails and also use only rubber flat souled foot­
wear, while working with the fdm. 

2.3.5. ShalloW canals should be provided with adcqua1cly pa..,W caulc crossings so that they do DOl 
darotagc: thcifdm lining elsewhere. 

I 
I 

2.J.6. Where nut pas1 problems exist as well as rod4.:nl/aam, !i.Uitablc stcps to eradicate: them may 
be ncccssary. . 

~.1 .. 1. Due to thea1.-cr ~donplioa propcnyolthc filan, soil scu&cmcnt de.~ nOl darn.age: tlk: 
ltnang. 

s 
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2.3..9. Tbc fac:l thal the film gets buried OU1 of si:ghl should llOl be ~ lo be exploited by -­
scrupulous falm manufaauras/c.onlnctors by using subst111dud qaality of fdm.. 

-· 

2.3.10. Tiac savings in water rcsuk~ from the use or this lining in small wa1er courses caa be CXJtlo -
sal U'd is therefore lo be enforced m the Dalioaal interCSl o("aU developing couatrics. Since waler 
from major i~ion projects is not paid ror by Canners OD the basis or quaaaityor waler used, there 
is no inc.ca~ 111 India for the farmers to adopl any water coaservaaion mcasu~ To aviod build up 
or water table and coascqUCDl salinity damage, timely measures or preventing cu:ess water use will 
help io lhe long run. 

2.3.11. h would be interesting to know lhar. a running canal v.-as lined with LOPE without Slopping 
the Dow. This w-.s possible as the depth oC Oow was within one mcter. first the sides were defined 
and regularised with earthen bund. The fdm or adequa1c v.-ichh and llO( loo loag was anchored v.o 
sand bags on lhc upsarcam cud and lhc fdm at tail cod (DOl more than 15 meters at a stretch) was 
held by a gang or people. low over the c.anaJ water lcvcl. The discharge Slowly depressed the fdm to 
the bed and after anchoring it all OYCr with sand bags o-.l'Clburden. ~he down stream cad W3S lowered. 
Adequate over lap was~ 10 the DCJll 15 mdcr length v.iaicb was similarly laid. Nearly ooc KM 
was CO\"ercd in 2 days. 

.. 
2..C. Use of Plastic membrane aadaiay ia poroas soils for Apiculture: la \UY sandr soils (such as 
in Israeli deserts) i~o water does aot Slay in lhc rOOl :zoac or craps and the soil wits after ir­
rigation at a fast rate. A w:ry lhio plastic mcmbc-aoc (as low as 1()11. or 40 guagcf caa be laid al a dcplh 
• up(O 1 meter - below the soil 50 that moisrurc pcnclralioo beyond this lcVd is bcld in c:hcci 'this 
tcdmiquc was succcsslUDy used on maay beaares in the Negev Deserts in lsr.id and lbcy bad~ 
dcYclopcd a lraClor drawn implement wflicb woald unroll a one meter width falm al a depth and the 
soil would gel over turned by lhc tool as the lraClor pcoceedcd HOWCWICI' it is aea:ssary 10 ~ a 
gap between adjaccol laycrs of 6lm to coostilutc a 10% gap in the tOlal an:a ~lo allow any ac· 
cumulation o( salinity b_v repealed irrigatioa 10 be washed 00.11 into the "'-'soil levcJs. fsra..-J docs 
noc ap~ to follow >his technique any longer as they ha'1C sranccl ~ Drip systrm of irriga­
tion cxiensi;iely. In India this has been tried o."! growing lawn qui\c SllO"cssi y. One stretch or ahotd 
li2 aae was cowered for growilig paddy and i! was spcaacu!ar - fr..xn lhi: sa.'llC waler source which 
could hardly sustain one crop or paddy in a )Car. Now three crops arc being raised. The in1crcs1ing 
feature of this inslidlatioo w-45 that a bulldou.c:r w-..s av-.. ilablc:: and used for Clla\;ding the: M>il lo th~ 
depth and shirl it into a mound all round The: bulldo~r. which w-.tS hired from the Dcpanmcnt or 
Agricul1ure of lhc GOYCmlDCQl was nOl 3'-ailablc 10 doze bad the soil after laying the fdnL Village 
hand labour was employed for this part oC the work. Although it took a loagcr time 10 accomplish 
this part or the work. it worked out lo be incredibly cheaper lhan the bulldour hiring. This leaches 
us two lessons. One lilat all developing countries who suffer from Uncmolc>Ymcat and Undcrcmploy­
mr.ot in rural ar~ should avail or all opportunities lo give them gaiotul ~- Sccondty;i1 
may also quite oflcn work out cheaper 1han machinizatiua. Large tracu or land in ck.""'Cloping 
COUlllrics where water is meagre and soil. highly porous can usefully coaYCrt arid and semi-arid areas 
in to produciivc, useful and easily irrigable areas 
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rrLM 10() MIC 

FIG. 'J BLACK POLYETHYLENE FILM LTNJNG 
- SOIL COVER ON BOTH BED 6 SIDES 
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3. Raia Water lwwstiag wi .. plastics. I J•img sa.rage nsenoirs wida 
._......_·Using iategrated SJStem :-oaaedillg INn wells wida baried aetwwk 
ol Pft pipes wida COlllnll \'al¥e5. 

l.l Tlac problrm ~:!f &csb waler in seasons wbca il docs 80l rain has lo be 5CICO ia away puts 
or.a.be world lO the severity or the strualc- In P.ac:cs wbcr'C you have some rains, aen for 
a few weeks in the whole year, tbc lmaia and sOil coadcioos arc so adverse dw YCr}' liu.lc of Ibis 
water can stay CYCD in the aquifers lo be able lo pump up in dac lean and summer months.. In rhc 
medilcraoian coast or North Africa. the rain lllOStly drains inlo the sea and is tbcrcforc losl. There 
have bcea efforts from time immemorial to impound the rain Willer into subtcmnian cavities scored 
OUl in bardcacd soil local:ioas. Al first " YCrtical hole, less than a meter diameter is burrowed and al 
a depth. the hardened porous sandy earth is smoped Olal to form a some what globular hollow. The 
sides and all surfaces arc lhca treated with a bcatonilc like day 10 make the walls impc:nious. Such 
strong storage tanks for rain water, which is diverted into it from the surrouoding area. still exist. The 
impcrviousslastic membrane which is 'VCI}' effective and llO( so~ bas helped lo solve this 
problem an 1odayYCry large underground as well as open tanks which have nearly zero seepage los­
ses. have been done s~~!!, is ~ imporlaal to periodically desilt these: storage reser­
voirs as every rain washes inlo plcacyof soil along with wa1cr. The slides show the sequence of 
opcratioas. Tbc most importa.ol sa~ t6ai can be achieved wilh using 1be impcnious membrane 
is thcsa~ in the use of~ lean c:emcnl/saad ratios for the ~er. Tbc lead in mocs for the water, 
hOWCVCI', have to. be properly plastered with richer c.cmcnt ratio 10 avoid the scouring aaioo of rain 
water that rushes in. In some ptaccs. mere soil cover has bcca found adequate for lhe hcd of these 
tanks. If the side sloocs can be aocomadated witlain the angle of repose of the soil in"YOlvcd. even 
there. soil ovcrburdcO would be found adc::quatC.. A fcacing around such open tanh would bcc.umc.: 
necessary to prC\'CDl lrcsspass. particularly by caalc. · 

3.2. Usiag integraled irriptien systaa COIUM'ding bore w11s willa buried ndWOrk or pw: pipes with 
coatrolling Yalves : In the vast Arid aod Semi Arid zones of the developing world. land holdings arc 
small, lhc larmcr5 li\'C under ~ coadilioas. Establishing bore wells is too e:q:>CDSi\'C for such 
small boldcrs. IDVCSlmenl agcnae5 find ii uDCCOllOIDic to advUce funds aod quite of lea, oo top of 
all dais the yields from tubcwclls is far from adcquaie if COllYeD(ioaal c:baancl type of wasrcful imga­
lion is lo ·be adopced. The World Bank apprccialed a pr()IJOSal for a ~alive effort in such a 
situation and one tube wcJ1 typically with a ~y of 40-SO lilrcslsecond was able 10 COiier a com­
mand area or 100 bcaarcs Wficre ilcarly 100 individual plots ~, get an aMured irrigation. once " 
wuk without any transit losses. lo the Indian Slate of Uuar Pradesh, the World Bank funded the es­
tablishment of 500 sucla tubeweil sdlcmcs in the early 80s and~ have lrUly rewlu:ionised fana­
ing in vast arc.as, conserving enormous quantities of waler and pumping energy. Farm holdings range 
from as low as 0.1 hectares and land values arc high which makes it w:ry wasteful to have open chan­
nels for irrigation. The faelci spread of irrigalioo water is by c and a ·saentifac aop rotation is 
propagated. Without this pipe network system. a tubewdl gc coo . · ardly COYCr a few hec­
tares. The pipe network easurcs against stanatioa f0t the rail eadcrs. By ~ , of vahu the ifrisatic_>o 
is coatroUCd, proportiooalc lo the area ~by each and arc dosed and opened OD the basis of a 
properly worked out lime schedule. Oac of lhcsc 1otal system is brougbl out by the schematic plan 
annexed. The hydraulic design of the double loop system covered in the anocxurc is near perfect on 
CCODOmies of ptpc sizes cboSco and uaifonnily Of discharge. 

3.3. While lhc buried pvc:.: llClwort sy_slc:m pr-OYCS cfflcical aad economical with tubcwc:ll aad 
pumps, it ca.a also be CJClc 10 outlcu from irrigation canals prOYidcd we arc operating in areas 
wbcie we baYC operating~ differcoccs betwcca canal and fldd which is adequate to eslablisb dis­
charges of required quantities of water-, usinggmily Oow. World Bank funded a project of this type · 
io the !ndiaa State of Kuala - Ka1ada Project. 
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Box 6.4 
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C..Hm..ries: 

Drip Technology~ .. foaad Cllb:ll5iw: 011 Kial aa:cpaace om a varidy of~ al~ die warld 
which is loo big a lic.1 to COiia: Onmnl CIGpl; Y.-cs; Rowaops of Vc:gdalbles. Oilseeds. am.-. 
lals.Grcchousc wl tuaad~Oowcrswlew:accre&SomeapplicalicJ9rcsullsareqmcal 
below. fll'Sl from abroad aacr sea.dlJ .. l.lldia:: . 

Som~ Drip lrriptiom Suaas Slmies Frem Abnad: 

I. South Au:waiia is lhc dricsa W ia die . iest coerincmc.. W11.er coastraials arc severe..~ T~ 
nology ~ co.ablcd some ol thc IJCSt bowa VmcyaAl:s bciag csaablished in tbc SOUlbcrn dislria.s lilc 
Oare \'alley. RM:rlancl. Barossa Valley wida oacminding rcsuU. The )'OWll Vaac5 mmiag inlo crop 
a dear \-car carlia lhan normally expcc1cd ud drip oa cDstiag Vmcs bear more heaWy. AJmoads. 
in South AllSlralia, VICloria N.S.W. and afllllts. black curraau in Tasmania. Cilrus and Olnes ia 
North Victoria and nuts and uopical fruils in ()uceasbnd ha\~ all gone lo Drip Irrigation. with ex· 
cdlcnt rc:s.ults. 

l. lo the Arabian Gulf cououy of Abu Dhabi-orip bas transformed C\'CD uadu a most iobospilablc 
dcsc:rt climllle (of tcm~auue rcadaiog fJ.f C and virtually no rainfali ~th water ia boccwclls baWig 
2000 ppm plus or salts) large areas into lush grcea Eucalyplus forests. W-llhin 3 )'UIS o( pbnring, die 
lrccs had grl)Wll 4 Metres bigb. 

J. In Rcnmark. South Ausualia, r;- ows o(V~ Oraagc.s were pul on Drip ia 1969 on che basis 
of •no like. DO Keep•. (i.e.) they M)_,d be~ foe al the cad of the year'. if fouad successful wf if 
not. the Drip Sysacm would be removed widloul aay rmaocial cost to the growa-. Al the cad oldie 
fars1 yc:ar. it was llO( only paid for bat a fmtllcr Iliac rows were CO¥CrCd and sinc:c lhea ew:a 40 year 
old lrces ha\'C hcca put oa ~ lniplioa willt remarkable ra.lrs. It aow c:ovcrs also~ or-.,p. 
Grape fruit. etc. and all ncwu.,p are ~ lrriplcd. Grape fruit ia tbc third ,.:ar laawc .,_ 
outslandi"! progress on Drip lrrigahoa.. As diis Fana gds its kivu Murray wafer b 11-cbys om a 
thrcc-v."CCldy basis. it is Slorcd in 1 100,000 gaDoa rank al a high point in the property to keep the Drip 
Irrigation going. · 

4. Grzmp's Orland<' Wi~ arc one of &be~ \Vmc Con:p;.saics in A'!ISlralia ~ p-ow Clllensn~­
lx. in 1he Barc>s.sa Valley in South Australia. Drip in lhal area supplements 1bc 23 rainfall by addiag 
7 per annum. The firSl ins1allation done in 19n on Shiraz Grapes proved lhal production SlartS oac 
year ahead (i.e.) wi1hin 3 or 4 yc:ars wbca il is aonnally achicw.d in flYC. The YCI}' ncxl yc:ar in 74. lbc 
area was more 1han doubled and since then tile spread is rapid. They cf~ fertilizers lhroaO die 
system and therefore lhcir return on inYcsllllClll (oc this tccbnology is easily rCCO'la'ablc in 4 to S"" )'UIS 
or yield. The bore wells supply aboac 3000 plloas an bour. sad"'""ecieal to irrigalc 3000 VIDCS (« -
acres) in an hour. Theirs is a Slory ol compldc sua:ess 

S. Kroodorf Wmery in lbc Barossa Valley in Soulb AUSlralia now bastiO acres wader Drip lrriplioa. . 
producing excellent resullS.. The JOUlll p1aau grew ap in half thc rime ( oae year agaiasl the Dormal 
2 years), aod wilh the available waler from 1bcborcwdk,. tbcymuldanlycovcr oac ~c pu daywilb 
sprinklers (i.e.) they could pc the 2nd lrripioa IO each oac acre area only wiah 60-cla)'$ inlavaL 
Wi1h lhc cotire area now~ wilb Drip Syslem. lbcy caa irrigate every area oacc in 10 ~ 

.• 
6. Staon..ge or water or improving waler use dflCicacy was DOl lhc c.rilerioa th.al made Mr. CicorF 
Spencer of Scvcnhill, South Australia, go for Drip~· • few bis 12 acrcs of gapes which be is cs-
panding to 33 acres. A dam on his properly im S-milrlOG gallons which dOcs aol suffer aaa 
an draught years. The c:oatrol of water 1owards ma1uring stage ol lhc grapes where Che sup-acid 
contcn1 is exactly r~t and lhea lbc watu ca. be CUI off to get pcrfcct finish is .what be feds m die 
biggcss ad\-anlage With Drip Sysaem. His grapes .were adjudged lhc beSl in lhal area. 

7. Anp: Vale Vineyards Ply.Lad. near Adelaide. South Ausuali.a has adople.d Drip lrrigatioa cm <a> 
acres Of Cabernet Sauvipon,Shirazaad Tapdrywbile varieties of grapes and~ subscq&N:ldlya-
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L In Mildura., Viaoria. All5lnlia,, bonlelimg New South Walcsoa the Northern sideof Mumy Riva', 
Mr.DudlcyMarrowsbascovaed 186acn:sof Ciarus- Grape fruit. n~orangc Md~ wida 
Drip Irrigation wilh \UY good rcsulls. SiKe -er is pumped straight from the mcc cbboratc fdtcrs 
have been installed. nc: lrCes Ue ~ unifomdy big in si7.e and fruils from Drip lrrigilled 
;,m:a is one or two siU:S larger and all or a higher quality. 

9. In the piauresqucHUOG Valk.-yin Tacea•2 , lhcrc iscaougb annual ninfaU. Ye1,. with local wala 
shon~s and~ lllOlllhs. Drip lrrigatio. llas lldpcd Mr. Mile Saker lo dcYdop 73 aacs oa Apple 
· 60 acres on Dnp and the resr oa cwerllcad sprinklers. He mes ~mesh stainless Slcd fallers fo1· 
lhc: \&ialCr from small acck dams aad bar~ The summer or 73-74 which turned OUI lO be the driesa 
and h."lltCSl nn rec.Ord would ~ wiped OUl lhc entire Orchard if drip system was IKll there to sa-ve 
it. The comparison bclwcea lbc Drip and die Sprinkler area is coavincing in eYCrJ aspecl of the Or­
chard. .. 
10. Adult Apria>l uccs ia Loxloa. ~ Auslralia were doing so poorly a few years ago thal a 
decision to pull them OUl was allDSO( lakca.. Howcw:r f<W other reasons, the orchard bad to be Olll­
Yencd to Drip lrriplioa aad wilbia 4 ycars al~ thc lRXSc:omcrtcd lhcmscM:s from~ 
nw er~ 10 ~ 9CJl my )QI'. Waler Qla5UIDf1lioa in the argrcgatc was all down to hall 
The quality o{ fruiu- dida ~ aD re. dryimg- die yield qUAlily per ucc agaia imprcwcd. 

Cuhivatinn ar.d ut:.ct laborious work reduced drastically. The uccs all OYCr the orchard were hcal­
l hc:ir with no salt duugc (which is a c:om:noo problem in th~ area). No f.roolc:ms ol drainage which 
w-.t'> so aa."tc with furr~ irrip1iuL Mr. Des Nilscblcc. the owner wys • 'w. bad terrifac results wida 
Drip lnigation witil bcuer fnait.lesswostless"· llcr--wbat more can you ask from an irrigatioa sys­
tem: 

Some Indian Sucxas Stories Wadi Drip lrriptiGa : 

Whik: raulb from aev.1y plaa&cd <Wchanl aops cannot be quantified (the carliesl Indian Drip la­
~oill<dions which W".6 oa account ia 1979 is ~ too early to judge ';.:Jcuantily or yield) the ..... 
rc~pum.: gcncraJly,CXJmparcd to non-drip irrigated plants almosa alon • and or1hesa~ age.~ 
o. gu • .J cump..rl.-.oR.. Tbc mace ~·.c:t..cHlar lndWa cxpcricncc is with old trc:c:s (16 to 17 years old) 
lhat have been chaafed (0 Drip yslem.. quilc a rcw placa. Thc:s.c are reported below. ia additioa 
to a few O(her aops •tUcb ~ beea C'Ommacial SU«CSscs· 

I. Al I he Elite Seed Cocoaul Farm al Navloc:k in Ranipe1 • Tamil Nadu. '397 plaats in a local of CMr" 
.3000. planted in akenalC rOM or Tall aad Dwarf ia 1978, were covered with Drip Irrigation. These 
'397 pbnts in one corae: ~come up ~bbly whereas Che rest that were pot watacd (using 
more water waste!~) suffacd a monmy al 48CJ, wdhiA 16 months on accoual oC lbc '\'Cl}' ~se 
c:oadiaioR$ or ~a iD labour dqwwlae1 inigalioa Cle. The departmc:al or oilseeds or chc 
GO\~rnmeut orTNaci.. wbo OWD this Farm is suoaglyof 1be opinion lbal uader such saady :SOil 
c.ondiaions ao plaou•ioos sbould be lllc.pccd wilboul providing a satisfactory Drip lrrigalioa S.pr 
(CID. 

1. The Cbildtea Ganim ScMol Madras.ridted 10 Drip lrriplioa. lheir W11.cr Melon Qopwbicla 
Ibey had raised on ck W plol. die prmoas s.easoa.. Using only 1/Slh the lotal quantily or wa&u 
~r the anp duraticJm. die lw\Gl was dirc:e lime in ternas or number of fruiu. WU. was a.:a more 
~pc:.a<1CUlar wu tbac the six cl lhc Drip iniplcd fruits were aearty double the size ol fruiu 1akea 
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