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1. Plastics in Agriculture - Water management - an appropriate approach for
developing countries in Arid & Semi-arid areas.

1.1.% Introduction : As an engincer by University qualification and being actively cd in the
ﬂmmmﬂmfamwmadcmmdlomhkummmim for
over two decades and coming from a developing country [ have volumes of information to communi-
catc 10 a Workshop such as this. From the extcasive exposure | have had all over the developing
world, the diverse problems that we face in achieving better economic conditions for our poor farmers
has attracied my coastant atication and I hope (o cover within the four presentations that | havwe
been entrustedwith, aswide a cha.rum as manageable. In this first presentation I would like to high-
light aspects conncated with Plasticulture which arc more or less applicable 10 all devcloping
countrics whick are inhibiting faster acceptance of these technologies, most of which can truly brin

about 2 complete change to agriculture, on which around 80% of population in our countries depend.

1.2.1 Plastics : Although some of the developing countries have developed basic commodity plas-
tic raw matcrial facilitics, there would be quite a few who cannot establish such hivhly capital inten-
sive industry in the forescable futurc. Bulk of agricultural applications are from Low Deasity & High
Density Polyethylene P.V.C, Polypropylenc and relatively small quantitics of specialised “Engincer-
ing Plastics™. In all delveloping countries, the s)nccs of all plastic raw matenials are found 10 be high
on account of the relatively small scale of production and even morc commonly oa account of fiscal
levies by the local governmeats. The conditions that prevail in ladia, for instance, would tipify the na-
ture of this prablem clsewherc in varying degrees. We indigenously producc as on date around
1,00,000 tor.s of LDPE, 80,000 tons of PVC, 50,000 tons of HDPE, 30,000 tons of Polypropylcnc be-
sides polystyrese, abs etc. We have plans for fnassive additional capacitics, sore of which are ncar-
ly getting ready for production in the coming The present prices of raw materials are above
US 52 per Kg whereas the world prices are under US $1 per Kg. LDPE & HDPE are as low as
USS0.75p K;Whilcsnchhghm‘ ices docs not sers affect the industry as awholc, agricul-
tural applications ge1 seriously affected as they become far from “affordable” by the poor farmers.
The dutics onimports from the much cheaper intcruational markets makes this import 0ol so attrac-
tive and it, at best, serves (o supplement shortages. The imported raw material, after payment of
duty, lands at somewhat higher than the price of local material. We set up a National Committec for
plastics in Agriculture and this committee made a series of recommendations to the Govt. as a result
of which some remcdial measures are slowly being introduced to propagaic Plasticuliure tech-
nologics. First, 1o compensate for the high levels of Ensdhnpm dutics on raw materials, a scheme
of subsidy for agricultural applications have beer introdaced. Although this subsidy is quite inade-
quatc at present, the acceptance of the cecd for this measure is tself quite proraising. Secondly, ihe
National Bank for Agriculture & Rural Development underwrite Plasticulture advances made by the
nciwork of natiomalised banks in the country and when this is done, the interest rates for the farmers
:nlsugh advanaes comes down from around 16.5% to around 11-12 % . These two mcalsur?s have

clped pro| Drip and Sprinkler Irrigation in a spectacular way over the fast couple of ycars.
Where a d » cgnntry not have its own Petrochemical Industry, it is immportant to adopt
this subsidy/casy credit schemes to pr ¢ Plasticulture applications. The mast important stcp 1s
to set up plastar conversion industrics and save foreign exchange. It would be ecosomical to import
Flasuc raw maferial and not the finished products. In India, the Gowt. levies over 300% duty on any

inished plastic yroducts. Such punitive duties only will help indigenous capabilitics to develop fast.

1.2.2. Agricullwre : In most developing countries, agricultural holdings are small and thereforc the
technologics, ewen in Plasticulture as adopted by the advanced countrics cannot be translered ver-
batim. A considerable adoptation would be necessary 10 make these basic principles of Plasticulture
reach the poor farmer with small holdings. Quite often, these would be no electrical grid power avail-
able and cven when this is available 1o a few lucky farmers, it would be restricied to a few hours in
the day. Accessto trained service faclity could be lacking and illitesacy preveats your handing out
printed "instruclions”. Yet, the difference that the useful Plasticulture technologes could make to
the economic ceaditions of such poor farmcrs in all our developing countrics wastants all cfforts on
our part (o m, ot these with utmost speed. Automation is most irrclevant. Farm Labour is incx-
» ensive and pleatifully available. ' :

123. Water Masagement : Walcr is a vital part of maa'’s caviroment and the extent (o which it is
abundant or scarpe, clean or ed, benificaal or destructive determines, (0 a very large extent the
quality of lifc omthis planet. total water content of the planet ncither grows aor diminishes & is
belicved 10 be mecisely same now as it was even three billion years ago. While this situation looks so
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oplimistic in a situation where many other resources like oil are (ast runaing out, the of pol-
fution & population explision pose scrious threats to  avadlability of sudable of waler for
agricullure and humaa consumption. The worlds total water resources (H: makes an in-
teresting study.

Component of Hydrospbere volumc percent of total

_ . 1000 Km®

World Occeans 1,370.000 a3

Polar Ice 24,000 2

Terrestrial Waters 64,000 5

Atmospheric 13 - 0.001

Of the 64,000 million Km® of fresh water virtually all of this is ground water located at varying depths
under the soil leaving only 0.016% in lakes and an even smaller amount (0.0001%) as flowing streams
& rivers. The Hydrofogiczl cyclc, namely evaporation & subsequeat precipitatioa brings all the fresh
waler that the world can use. Of all the uses man puts this water 1o, agriculture on a world wide as-
sessment would account for ncarly 90%. The U_Fi studics have revealed that unless urgent, well
planned cfforts are co-ordinated to optimise waler usc in agriculture, the crisis for fresh water in the
coming couple of decades could pale into insignificance, the oil crisis the world faced in the seven-
tics. Apart from the above compclling circumstances for water use optimisation in agriculture, an in-
teresting study made in India in recent tmes reveals some startling aspects oa the irrigation oplions
followed by our planncrs ever since we gained independence 40 years ago. The fisst revelation by our
Central Water Commission was that the large number of Major & Minor irrigation projects we cm-
barkcd on spending an aggregate of Rs. 28,000 crores(USS20 billion ) was mcant to bring undcr ar-
rigation, a total area of about 25 million hedtars. The actual coverage has been estimated at oaly 50%
of this area. The cost of Major/Minor irrigation in our First 5 year Plan was Rs. 1,200 per heclare
(USS100 approximately) whereas in our 7th plan it has shot upto over Rs.40,000 per hectare (USS
2200). The second, even more stastling revelation is that the water use cfficiency, assessed only upto
the delivery point 1 the farmers field is oaly around 30%. The loss by seepage & evaporation 0a a
national scalc is in excess of 70%. Very similas <ituation would cmerge in most developing couantrics
and thercfore a scrious rethinking on methods and proper prioritics in irvigation planning is callcd
for both in terms of water use optimization and financial resource aflocations.

1.3. Problems of Agriculture i Arid and Semiarid Regions: Using ground walter from aquifers
by iift irrigation techniques has produced very remarkabie results. This aot oaly reinforces the con-
cept that “small is beautiful” but also results in well controlled water usc opimisation. In India, the
irngation watcr from Large & Mediuim irrigation schemes is almost free of cost and so invanably
results in wasteful excess srrigation at the upper reaches of the canal network, oftea sesulting in the
tail endcrs going without water. Lift irrigation is established at the farmers expease and he pays for
the pumping energy which automatcally brings about a lot of discipline in water usc. Modern
Sprinkier and Dl’iﬁ sysiems are so cconomic in water usc that nearly 3 times the areas can be cffec-
tively imgated with the same quantity of watcr. The discharge requirements arc so low that very much
smaller pumps-can cover large areas. Windmill opcrated pumps, solar photovoltaic pumps have all
been successfully used particularly by the remotc smali and poor farmers to whom grid power or
dicsel engine power is unlikely to reach.

1.4. Conclusion : With «his introduction to water management as a Plasticulute technology, the
details c:l"j the maay alternatives and techniques available would be coverd in the next 3 papers to be
presented.
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2. Lining of Canals, Water courses with plastic membrane to reduce water loss
by seepage. Plastic membrane underiay in highly porous plant beds.

2.1 Asalready mentioced, the lndian expericace with unkined canals and distributorics over the very
nctwork of irrigation facilitics created in the country isa dear indication to Ang countrics
to learn rwo important lessons, without having to commit the same mistakes. The first is that the es-
timated agpr cb&sdma(aldaedftomanmcabcadwkstolhcpoimddcﬁmyloudn
fuma)isammwof:mading' ldeuhmptojeas(whbhhvcbmc
ngu' the place, i mh& oot ) would.bc
over ing proper & to improve water use cflicenaccs
more produc(ive.‘l'hcseooﬂﬁpoﬂanll&sonislhal whatever the effort rcquimd.(aallyin:’f:nws
systems have to be developed to save the merge resources of developing countrics. Im high-
cost automatic ?s(emsdono( have relavance in our poor situations. Membrane lining ts aot all that
complicated and indegenous capability can be easily and quickly developed.

22.Canal and Water course lining : Low Density Polycthylene film produced by the blown film ex-
trusion process has been extensively used in India. The addition of upto.2.5% of the right partidc
suze carbou black gives the film nearly 10 times the life agaist Uliraviolet exposure, but this should be
very thorougly mixed in the polymer. Of late lincar low deasity polythylene and even High Molecular
weight HDPE has been used, where in view of the superior mechanical properties of these films, a
consicerable exient of dangw is passible 10 save costs. Usually, where uatrained labour is in-
volved, 250# (1000 guage) LDPE film can be used to start with and with a Jittle ficld experience, 2001+
(R00 guage) o: cn shghtly thinncr guage LDPE black fiim can be uscd. Some typical systems arc
described in the sketches in this paper. What is relevant and most cconomical would depend on 2
varicty of local conditions. The velocity of flow would dictate the overburdea treatement that would
stand. The angle of repose of the soil would dictate the overburdea on sides, is slope and the FSL
in the canal. In many situations, a merc mud overburden has been found adequate. The slides show
some typical works carri~d out in India & Egypt.

-

ZJ.Somctandomobsetvalionscomc;edwithmcmbrancliningofanals.

23.1. It is always preferable to choose wide width film in order to minimize joints in layiag the film.
Joints need not necessanly be heat sealed. They can also be folded over a couple of times and
depressed into a groove auf into the soil aleag joint.

232. While the thinn=st film is also equally ingervious to moisture, a thicker guage is chosea to
prevent possible damage like puncutures whde laying, _

233. It is important (o rzmove sharp cdges in the soil excavations as also sharp roots ctc. A ould
tamping by using proper tools is recommended. A layer of sicved sand to act as a cushion is desirable
before spreading the film. .

23.4. The workmen should be asked to clip their finger nails and also usc only rubber flat souled foot-
wear, while working with the film.

23.5. Shallaw canals should be provided with adequatcly paved cattle crossings so that they do not
daraage lhcllf ilm liniag cisewhese.

tz:.s. Where nut grass problems cxist as well as rodeat/crabs, suitable steps o cradicatc them may

l237 Due (o the over 500% clongation property of the film, soil settlement etc. does not daraage the
ining.
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23.8. Workmen should be cautioned against throwing sharp/metal tools over the filn whilc working.
could be donc.

. Where the film gets accideatally damaged, patching with a piece of film & usiag bitumea adhesive

239. The fact that the film gets buried out of sigit should aot be allowed to be exploited by un-
scrupulous film manufacturers/contractors by using substandard quality of film.

2.3.10. The savings in water resulting from the use of this lining in small water courses can be collo -
sal ard is therefore to be enforced in the national interest of all developing countrics. Since watcr
from major irrigation projects is not paid for by farmers on the basis of quantity of water used, there
is no inceative 1n India for the farmers to adopt any water coaservation measures. To aviod build up
of water table and conscquent salinity damage, timely measures of preventing excess water use will
help io the long run.

23.11. It would be interesting to know that 2 running canal was lined with LDPE without stoppt
the flow. This was possible as the depth of flow was within onc meter. First the sides were de

and regularised with carthen bund. The film of adequate width and not too loag was anchorcd with
sand bags on the upstream end and the film at tail cad (not more than 15 meters at a stretch) was
hcldbyaga:fof low over the canal water level. The discharge Slowly depressed the film to
the bed and after anchoring it all over with sand bags overburden, the down stream ead was lowered.

Adcquate over la&was givea to the next 15 meter length which was similarly laid. Nearly one KM
was covered in 2 days.

2.4. Use of Plastic membrane underiay ia porous soils for Agriculture : In very sandy soils (such as
in Isracli deserts) irrigation water does not stay in the root zonc of crops and the soil wilis after ir-
rigation at a fast rate. A very thin plastic membrane (as low as 104 or 40 guage) can be laid at a
- upto 1 meter - below the soil so that moisture penciration beyond this leved is held in check. This
ique was successfully used on many hectares in the Negev Deserts in Israel and they had even
developed a tractor drawn implement which would unroll 2 onc mcter width film af a depth and the
soil would get qmmrudbylhe(ods(hcuaamptooeeded.ﬂmiknemmma
gap between adjacent layers of film (0 constitute a 10% gap in the total area covercd to any ac-
cumulation of salinity by repeated irrigation to be washed down into the bower soil levels. Isracl docs
not appear (o follow ihus technique any longer as they have started ing Drip systcm of srriga-
tion cxieasively. In India this has been tried o growing lawn quitc successfully. One sirctch of shout
172 acre was covered for growing paddy and it was speciacular - from the same waler sousce which
could hardly sustain one crop of paddy in a year. Now three crops arc being raiscd. The interesting
featurc of this installation was that a bulldozer was available and uscd for excavating the soil to this
depth and shift it into 2 mound all round. The bulldozer, which was hircd from the Department of
Agriculture of the Government was not available to doze back the soil after laving the {sln. Village
hand labour was employed for this part of the work. Although it took a loager time to accomplish
this part of the work, it worked out 1o be incredibly cheaper than the bulldozer hiring. This teaches
us two lessons. One tinat all developing countnies who suffer from Unem and Uw-
meal in rural areas should avail of all opportunities to give them gainful cmploc::d by, &t
may also quitc oftcn work out chcaper than machinizativn. Large tracts of in developing
countnics where water is meagre and soil, highly porous can usefully convert arid and semi-arid aseas
in (o productive, useful and easily irrigable areas

TR TR TR TRy R T TR e e



D SN MO Rt L0

25"

OLTAIL A
~See Fia 3

FREE BOARD LEVEL

FULL SUPPLY LEVEL

10" x 10"
TRENCH
FOR
FILM
ANCHOR

12" x 6" x 2" TILES
iN CEMENT MORTAR

" BLACK POLY FILM
100 MIC

i BED LEVEL -

POLYETHYLENE FI

DETAIL B
~See Fia 2,

TOL WALL 24" x 0" HIGH

FIG. 1 : BLACX FOLYETHYLENL FILM LINING
- SOIL COVER ON BED
- SINGLL TILE IN CTMENT MORTAR
ON SIDES

T

i e Tttt AT T e M %t e S e Y A S AR e Y e e e A e

e o R Do e Dl

v = s n



P TS SR o E RS R Y h TR XTIV -y n n g T st VA rAP
S "('“'5-) ""'?“;va‘r' A “ﬁﬁmﬂmﬂ PRAYY A JMQQ\‘;ﬂJH‘éi' ‘ v Yot _ﬁ;-&-hguu-—‘b-a e 94 B “=0 o R . . ot ¢

e reaveme

" swmes e

BK POLY FILM - 100 MIC

12"x6"x2" TILE

FIG. 2 :

TILE

TILE

TOFE WALL CONSTRUCTION DETAILS

BK POLY FILM
- 100 MIC

5/8" CM(1:4) FILLET

‘
«

MORTAR H

BK POLY FILM 1/2" SAND
100 MIC CUSHION

F1IG. 3 : FILM ANCHOR ARRANGEMENT DETAILS




v ASE /b A SN S A S A 4 rrﬁrvlrl?‘(ﬁ
—=1/2"Sand Layera..

l. HEAT SEALED JOINT

-—

1. FOLDED JOINT EMREDED
IN A TRENCH

. ‘- PRECSSURE TAPE
A

- Ve o <

e

~—1/2"Sand Layer e

L
™

1T, OVERLAP JOINT WITH BITUMEN TAPL IV, OVERLAP JOINT WITH PRESSURE TAPE

FIG. 4 : RECOMMINDED TECHNIQUES FOR
POLY _PILM JOINTING IN CANALS

N T N R I A A AR AN AR e

Db b

R A T T T R R N R

-
e T L e it T ke e b e b e
e TR N i A TSI i L ey b sty o e
et il s et Ty T W T -1 e o rered m e M " AL Lt TRk !
EESSS T phecte s ol S =720 10 A T ——— ==




12°x6"*x2"* TILES
INCM 1:5 JOINTS

FRI'T. BOARD LEVEL

DETAIL A
- See FIC.3
—

. Y
FULL SUPPLY LEVEL
10"x 10"
TRENCH
FOR
12" x 6"x 2" TILES FILM
IN CM 1:5 JOINTS BK ’:‘gé‘YMﬂ%M ANC HOR

CM 15
BED LEVEL
R 3
/ fries
BK FILM
SAND TOE WALL 24" x 8" HIGH
LAYER « DETAIL D
See FIG, 3

FlIG.5 - BLACK POLYETHYLENL FILM LINING

- SINGLE TILE IN CEMENT MORTAR
ON BED & SIDES

L




FREL BOARD LEVEL

7

FULL SUPPLY LEVEL "/

EARTH/SOIL /

BED LEVLL
. COVER COMPACTED

g fuyroty / A,

EARTH COVER

(

1/2" SAND U\YER"/

FIG. 6 : BLACK POLYETHYLENE FILM LINING
- SOIL COVER ON BOTH BED & SIDES

L J
10" x 10"
TRENCH
FOR
FILM
ANCHOR

et e eue o

i

ot ot it e

. e e e

e wim. .




FREE BOARD LEVEL

FULL SUPPLY LEVEL

SOIL COVLER

s

27774

7

1/2* SAND LAYER

<)

t

BK POLYETHYLENL

FILM 100 MIC

10" X 10"
/ TRENGCH
FOR
EARTH/SO1 FILM
COovVL ANCHOR

TILES @ 3' CENTRE TO CENTRE

FIG. 7 : BLACK POLYETHYLENE FILM LINING
- SOIL COVER ON BOTH BED & SIDES

ks A 72§ v U ZEY RN T 1o SRR ST

IR RN




FREE BOARD LEVEL

FUEL SUPPLY LEVEL

12" x 6" x 2" TILES.
ON FILM - DRY PITCHED

I L]
BK PCLY FILM i—

100 MIC

- SSh
A o

.,
Y

TOE'WALL
24"x 4" InCM 1:3

F1G.8 :

BLACK POLYETHYLENE FILM LINING
- DRY_TILE COVER BOTH ON BED AND SIDES

g

D

10" X 10"
TRENCH
FOR
FILM
ANCHOR

A RN ANANNR

v mmmea - . L e e e o 1o . e
gt N = ; i SR 4 avmmint s o
u—— - t . heiiiene

SRR

AN

AN

B RN

IS

R R R




'\\w:\\\\\\\\‘m\\‘.\\‘?i:\':h;gf--.\:»:\\&'k::-:-\::-::.:&i‘é&i\\i‘\-Q‘ 3 R RN SONSURSNSSNNNTNNSNN - S '.m“\\\-s\‘_:.__; TeT

s,

3. Rain Water harvesting with plastics - Lining stoerage reservoirs with
membrane - Using integrated systex ~onnecting bore wells with buried network
of pve pipes with control valves.

3.1 The problem of getting fresh waler in scasoas whea it docs »ot rain has (0 be seca in many parts
ol'lllcworldlounduslmmescvuiyoﬂhe In places where you have some rains, even for
a few weeks in the whole year, the terrain and sodd conditions are so adverse that very Eitle of this
waler can stay even ir the aquifers to be able to pump up in the lean and summer moaths. In the
mediteranian coast of North Africa, the rain mostly drains into the sea and is therefore lost. There
have beea efforts from time immemorial 1o impound the rain water into subtlerranian cavitics scored
out in hardened soil locatioas. At first = vertical hole, less than a meter diameter is burrowed and at
a depth, the hardened porous sandy carth is scooped out to form a some what globular hollow. The
sidcs and all surfaces are then treated with a bentonite like clay to make the walls impervious. Such
strong storage tanks for rain water, which is diverted into it from the surrounding area, still exist. The
mpervbusghsﬁcmmbnuwhichkvuyeﬁcahcandmwupendnhashclpedtomlvemm
problem and today very large underground as well as open tanks which have nearly 2¢ero seepage los-
ses, have been done successfully. It 1s however important 1o peniodically desilt these storage reser-
voirs as every rain washes into of soil along with water. The slides show the sequence of
operations. The most & savings can be achieved with using the impenious membrane
is the savings in the use of very lean cement/sand ratios for the woorter. The lead in zones for the water,
however, have to be properly plastered with richer cement ratio to avoid the scouring action of rain
watcr that sushes in. In some places, mere soil cover has been found adequate for the bed of these
tanks. If the side slopes can be accomadated within the angle of repose of the soil involved, evea .
there, soil overburden would be found adequate. A feacing around such opea tanks would beconw: it
necessary 10 prevent tresspass, particularly by caaie. 1

32. Using integrated irtigation system coanecting bore wells with buried network of pvc pipes with
mwmws:lnmcmmm&mihidmdlkkwbpingwuhwwmm
small, the s live under hopeless conditions. Establishing bore wells is too expensive for such
small holders. Investment agencies find it uncconomic to advance funds and quite often, oa top of
all this the yiclds from tubewells is far from adequate if conventional channel type of wasteful irnga-
tion is to be adopted. The World Bank apprecated a pr for a co-operative effort in such a
situalionandonctubcweﬂxia.ﬂywithacapadtyoﬁo- litres/second was able to cover a com-
mand arca of 100 heatares where nearly 100 individual plots can get an assured imgation, once 2
week without any transit losses. In tke Indian state of Uttar P the World Bank lundcd the es-
tabliskmeat of 500 such tubeweil schemes in the :rarly&)s a?dd these have truly ‘r:cvolul..::)ﬁsod farm-
ing in vast areas, conserving enormous quantities of water energy. Farm holdiags range
from as low as 0.1 hectares and land val?:es are high which mmp\:cnfy wasteful to have open chan-
ncls for irrigation. The ficld spread of irrigation water is by gravity and a ‘scieatific crop rotation is
pr ted. Without this pipe network system, a tubewell ge cov - ardly cover a few hec-
tares. The pipe network casures against starvation for the tail enders. By « . of valves the irrigation
is controlled, proportionate to the area served by cach and are dosed and opened on the basis of 2
properly worked out ime schedule. One of these total system is brought out by the schematic plan
annexed. The hydraulic design of the double loop system covered in the anaexure is near perfect on
economics of pipe sizes chosea and uniformity of di ge.

33. While the buricd pvc pipe nctwork system proves cfficient and economical with tubcwell and
pumps,umnakobccnemtoomldsfromirﬁgaﬁoncanakprovidcdwcareopcraﬁnginarcx
where we have operating level differences betweea canal and field which is adequate to establish dis-
charges of required o?uantilicsof water, using gravity flow. World Bank fuaded a project of this type -
ia the !ndiaa State of Kerala - Kalada Project.
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Box 6.4
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cvea more, the grade in cach typc.'l‘hemyhesll’ormy*udwﬁmsunponm
criterion, if Drip T should find extensive . For mstance, it woskd
wot be adequate just to 40 3% carboa black to parsticle size of carb-
oa black and what is more, the % the atbo--lhepolywan:
smportast factors to obtain maximum exposure resistance_ Again, i the
gﬂ:(-mduflm)num&hu-th&ldmmlmmdwc,

1.B. rubber, LDPE, HDPE, glass filled Polycarbonate, efc. etc. have all to be properly looked into
mdcvdopqw

.Co-plcleSysh-w:

Famyyeas(oquevehpmthinechndog-dcvdophgmumﬁcmodysuowcd
if the farmer is assured and delivered a complete package with adequate guarantcees regarding per-
fmwamﬂewﬂﬁ@w&n&ymwmm success-
ful systems o their own is quite far off. The complicated hydraslic  discharge
vis-a-vis mw.mhmmmmamq y in rela-
tion (o requircments, compatibility with fertilizer soheions, corrective measures for algac
and llltl.esmtlias. allne.&d of « b s:)clllmmlalym
structure ac.etc. expertise of an engincer, agronomust, plastc technologist
o the technician to arrive at a proper system design. Once the system s designed and es-
on the ficld, its and service nceds so much less attention. The system es-
tablished shouldbcsudlbe hz‘nt:wuldbcua-o‘edmteooperucndmm&l:nlu?m
{raining work mea should raponsiily z:(em T picte ler-
ugamrepmcshouldfaupanoflh':snmasm WpSyslcm,morc
than 60% of the results attainable with the whole wuldbebsl.Sammlhccxpcnswc
fertilizers of the order of 25 to 30% is possible with this .

Which System .

lnCompmctpulancelhcmmonuymls‘Garbagc Gubageoo(’ With Dnp | ion Sys-
tems,cheapandmupmvesystmm lhcopumsedand ":ﬁ?;mmrc
npus-lthys(m Design can create 2 variety of problems and

failm to produce any results. The trend in advanced countries is to automaie systems
computerisc the working, The maia purposc of the whole excrcise for them is to cut down

labour Tommdcvdopugmfumymdeads&smbc&csnmecwd
JM adaptations of the Basics of this technology and this has been achieved in no -
E;a(wﬁrmthahvcdevdopedsystmnd&abﬁsbedtbcmmlbcfxldsoua
nmydm%lwkammkmgmpnpedmorfmmovcrbcadunk

with suitable gravity bead, etc. would in eack place. In one analysis,
what is important is 2 iroubie-free,long esyslcm lh(lasts( life substaniially !n terms of cost
benefit any initial extra cost to achieve sustained uod)mctmhsswcmporlanuhan

saving a few Rupees bere and there. A well designed system should produce yield increments definite-
bw%phumanyaogwsmaddumwmmm labour, fertilizer, eic. Under the head-

“Technologies®, ¥ would mymdulwnhsomeqmmoﬁenaskedbyfmas.bankcrs.
etc..loconr'etetlle for which this report is being prepared. Also, a list of Do’s and Don'ts
wlhD:l&lny.uou Bahthe:emeovuedbythel&(ewmsothmanyoncmal-
ways r tolheeefordanfyng

Applications :

Interms inputs, mlhenoaldealudop(mmdmdumloob-
mmwm D:-';ymw its adoption more stheca
vestment ot needs. Yet within 10 (0 15 years of its introduction (thanks to the part played by P,
in 1974, in all countries put together, over 64,000 hectares had beea covered by thist Smcr.
lhcamthuclSyuu.lhcﬁpucsba\e and the spread is universal. Almost all plants have
shawn significant response and the shslsprutﬁn;Byapropcr saeatific asscssment
mu?mmmbyachphu.-dulhc o-climatic conditions in
the world, attempts are made to establish acar “booc " of irigation. The use of
Sundard'A"l‘ypel’anEvapormuuud out “pan factors” have helped agreat deal (o as-
sess waler requirements accurately. A number of field conditsons like soil moisture
IcvamMapmy(dlauzd humus contcat), hunﬂym!hcumo;phat.wmdvdoams.
temperature conditions, Evapotranspiratson from plant which bears a relation to plant
canopy, levels of autricats ia the soil in relation (0 the stage at which the gowth needs cach
nutricat, ctcetc. canallbefed (o a to monitor the taputs of water, quite accusate-
ly. It is thercfore not to fi Iupc-ud)uofbnplnsullm-nlheadvanccd
countrics being bya alConpua
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Case Histories :

Drip Technology has found exteasive commercial acceptance oa a variety of all over the world l
which is 100 big a li1 to cover: Orchard crops; Vimes; Row crops of Vegetables, Ovranamecn-

tals, Grechouse and tuanel agri Bowers and cven cereals Some apphcatioa resulis are quoted i
below, first from abroad sccondly in India -

Some Drip lcngauo-SmSuns From Abread :

1. South Austraiia is the dricst state in the * icst contnent. Water coastraints are severe. Drip Tech-
nology has cnabled some of the best known Viacyards being cstablished in the southern distras ke
Clare Valley, Riverland, Barassa Valley with outstanding resulis. The young Vines coming into crop
a clear vear carlier than normally expecied and drip oa existing Vines bear more heavily. Almoods,
in South Australia, Victoria NS.W. and apghs, currants in Tasmania, Cirus and Ofives in
North Victoria and nuts and wropical fruits m Queensland have all gone to Drip Irrigation, with ex-

cellent resulis.

2_Ia the Arabian Gulf countsy of Abu Dhabx Drip has transformed even under a most mhospuable
desert chimate (of temperature rnd:inﬁgCand virtually no rainfal; with water in borewells haviag
Mppmplusofaksfcla’rﬁwiuo green Eucalyptus forests. Within 3 years of planting, the
trecs had grown 4 Mctres hi

oo e o o — s x4 s AR

3. InRenmark, South Australia, ri-  ows of Valenciz Oranges were put on Drip in 1969 on the basis

of “no like, 20 Keep®, (i.c.) they wo...d be paid for at the end of the year, if found successful and if e
not, the Drip System would be removed without any financial cost 1o the grower. At the end of the ‘A
first year, it was not only paid for but a further nine rows were covered and since then even 40 year

old trees have been put on Drip Irvigation with remarkable results. It now covers also navel oranges, Ay
Grape [ruit etc. all new i mDripln'gacd.Grﬁuiinlhc(hirdywhvesbon i
outstanding progress on Drip Irrigation. As thes Farm gets #ts River Murray water for 11-days o a S
ihrpc-\}uuxbasiskiss(orcdinalm,(xnyﬂonunkaahighpoiminthcpfopaiylokecplhc&p :
rrigation going. '

I
4. Grzmp’s Orlando Wiacs, are one of tic largest Wine Compunics in Australia and grow cxiensive- B
ly in the Barossa Valley in South Australia Drip in that arca supplements the 23 rainfall by adding i
7 per annug. The first installation done in 1973 on Shiraz Grapes proved that production starts one i
year ahead (i.c.) within 3 or 4 years whean it is normally achicved in five. The very next year in 74, the i I

i

area was more than doubled and since then the ?Jread is rapid. They dispense fertilizers thr the
system and thercfore their return on investment for this lcdm#y is casily rccoverablc in 410 5 years
of yicld. The bore wells supply about 3000 gallons an hour, sufficient to irrigate 3000 Vines (or six
acres) in an hour. Theirs is a story of complete success. .

5. Krondorf Winery in the Barossa Vallcy in South Australia now has 60 acres under Drip Ierigation, . .

producing excellent results. The young plants grew up in half the time (one year against the normal :

2ycars), and with the availablc watcr from the bore wells, they could only cover onc acre per daywith

sprinklers (i.c.) they could give the 2nd Irmigation 10 cach oac acre area only with interval.
ith the entire area now covered with Drip System, they can irrigate every area once in 10 days.

6. Shortage of water or i ing water use efficicacy was oot the criterion that made Mr.
Spcnccrofchcnhileaﬁa.go(orDrip igation for his 12 acres of grapes which he is ex-
panding to 33 acres. A dam on his property im 5-million gallons which docs not suffer even
in draught years. The control of water towards the maturing stage of the grapes where the fs;:ﬂr-ac.:id
i the

content is exactly right and then the water cas be cut off to get perfect linish is what he
biggest advantage wath Drip System. His grapes were adjudged the best in that area.

7. Angke Vale Vincyards PtyLid. ncar Adelade, South Australia has adopted Drip Irrigation on 600
acres of Cabernet Sauvignon, Shiraz and Top dry white varietics of grapes and have subscqucatlyex-
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teaded i to cover a farther 110 acres of ather varictics. Ouly 17 inches of rainfall, all in winter and

the warm dry summer conditions help (o0 casure cican cvea ripesing and frecdom from discase. Aa
8 anile long (13Km) asbestos pipe 8 mwda-eddo-&xad-dwdmcm&o-
Addzdca(lalmhsﬁuch'udm&s through a 40-mcsh. Sakaity
onsmpmd algac are both probicms but pesiodic cicaning rs (2 men cover 50 acres ia
2 days) ing of 2-1/2 to 5% of drippess - casures algac overcome. The salimity

ptoble-s
as such cannot (ronblcdzplﬂgpaﬂx*lyvbeatbcnnsmldown(kmhul‘aﬂ
linc-cads are abso flushed once im two or 3 months; The usc of fertilizers has beea found unaccessary
as the cffluent provides all the nutrients. Scveral t for the best varieties of vines have beea

won by this largest drip irrigated Viacyard ia the world entirely dependent oo reclasmed waste water.

8. In Mildura, Victona, Austrahia, borderiag New South Wales oa the Northern side of Murray River,
Mr.Dudley Marrows has covered 186 acres of Citrus - Grapc fruit, navel orange and mandarincs with
Drip Irrigation with very good results. Simce water is pumped straight (rom the river claborate filters
have been mstalled. The trees have developed uniformly big in size and fruits from Drip Limigated
arca is onc or (wo sizes larger and all of 2 hugher qualnty.

9. lull\t:pccuu'c.sc‘[m:MmmVa!lz:ym'l'asama..as there is mualrmuledewb:d.nwhbcalwm
shonages and dry moaths, Drip Irvigatios has helped Mr. Mike Salter to acreson
wwsong:uypandtbcrcslonm kiers. He uses 150-mesh stainless steel filters for
the water from small aeck dams and bores. summer of 73-74 which turned out to be the driest
and hattest on record would have wiped out the entire Orchard if drip system was not there to save
it. The comparison baweea the Drip and the Sprinkler area is convincing in every aspect of the Or-
chard.

-

10. Adult Apricot trees in Loxion, South Australia were doing so poorly a few years ago that a
decision 1o pull them out was almsot taken. However for other reasons, the orchard had to be con-
veried to Drip lmgzmandwhn4)wsdmvusmlhcmoonmcd(hmsdmfmmbca—

aial cropping Lo coasumpiion in the aggregatc was cut down (o half.
The quabty of fruits % cv:zgtm the yield quantity per ree again improved.

Cultivation ard other laborious work reduced drastically. The trees all over the orchard wese heal-
their with no salt damage (which is a commoa problem in thz area). No ?foolcms of drainage which
wats 30 acute with furrow umigativa. Mr. Des Nitschke, the owner says had terrific results with
Drip lrmigation with beuter frunt, less work Jess v ater - what more can you ask from an irrigation sys-

tem.”
Some Indian Success Stories With Drip Irrigation :

Whik results from acwly planied orchard crops cannot be quanuﬁed (the carliest indian Drip In-
Mallations which was on account ia 197 is yet too carly 10 j uantity of yicld) the plant
responsc gencrally, comparedio non-dripirrigatcd plants almost gsugc of the same age, gives
a good comparison. The more sgwucuhr Indian cxpericace is with old trees (16 10 17 ycars old)
that have been changed (o Drip System, i quite a Tew places. These are reported below, in addition
to a few other crops which have beea commercial successes:

I AuthhteScedCocoanma(Navlockaam;a - Tamil Nadu, 397 plants in a total of over
3000, planted in alteraate rows of Tall aad Dwasf in 1978, were covered with Drip Irrigation. These
397 plants in onc cornes have come up remaskably wheseas the rest that were pot watered (using
mcm{am!uﬂv)uﬂuedamﬂﬁyd%ﬂhn%m%:mmﬂd&k aiv‘er:cc
coaditions depeadant irigatioa cic. department of oilseeds of the
(.ov.crnmcntof‘raﬁﬂadu,wom(hsl-‘mssuondyoflhcopmsonlhamdcrwd:md sod
wnduwmmphumwbcalaﬂedmmmlpwwdmganmfwaybnplmgmm&ﬁ
tem.

2. The Childsen Gardea School Madras, switched to Drip Lrrigation, their Water Melon Crop which
they had raised on the same plot, the previous season. Using only 1/5th the total quantity of wates
over the aop duration, the harvest was thece time in terms of number of fruits, What was evea more
spectacular was that the size of the Drip rrigated fruits were acarly double the size of fruits takea
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