EVALUATION OF DRIP AND CONVENTIONAL
METHODS OF IRRIGATION IN
AMARANTHUS AND BRINJAL

By

SHEELA, E V. N
.

THESIS

Submitted 1n partial fulfilment of the
requirement for the degree

Master of Suence m Aaricultural Engineering

Faculty of Agricultural Engineering

Kerala Agricultural University

Department of Land and Water Resources

and Conservation Engineering

Kelappan College of Agricultural Engineering
and Technology, Tavanur

1988



DBOCLARRTION

T bareby doclard that thic theols ontitlcd “Dvaluae-
tion of Drip and Convontlicnel flothods of Irrigotion in
Anorgntiug ond Drinjol? 4o a Bonafldes mocord of reseazoh
work done by e durdng tho cource of rozeasch ond that
the theoio has not previoucly formed the boois for the
aveed €0 mo of any dograa, diplama, essccistechip, follow-
ship or other ofimilar titlo of any other Univeroity or
Bacdaty.

Pharl £V N
vdlanikkara, SIEF N e DaVells

llpzch 1033,



Iz

CERTIPICATD

Cortifiod thet this theois cnkitied "Lvalustion of
Nrip and Conventicnal Hothaods of Irrigation in Amaranthus
and Dzinjal® is n meond of peoearch work dooa Andupons
dontly by Sube Shools, DeVells unfer my guidsnes and supeZe
viocien and that it hao not pravicusly foznod (ko bacds fZor
the ovard of any dogroa, follouchip or aoscaiateahip to how,.

,/V
{shrl, TePe czmmaa.
Chatymnn
Aaviaoty catmi&w

.i/
rolapnsji conoga oﬁ Agzicultural
Tavanacr, Taginearing and Technelogy,

Hareh, 1900,



CORTIPR

Yo, the wdaorsigned,merbors of tho Advinory Committeo
of Out. Thoclas EeVeils, 8 condidato for ths dagros of
HMaster of Scionee in Aorlculbural Engincoring, ageod that
tha thoola antitlad “Cvalustion of Drip ond Comventionsl
ticthods of Irrigation in Amaranthus ond Drinjial® ooy bo
culrdtecd by Gote Sheolo, DeVelis in poztdel fulgiloont
of the romulrcoents for the dograo.

e

ghrds TelPe CLORCE,

Dean in~charge
Zaloppaid Collcos of Agr.ic&l,tumz Brugdnooring
and Tochnology, Tavanso.

CHAIRMAT
/ < - ._p
shri. R, JORY THONSE, Drte KeVs 25)@%
Profescor and tieod, 9&'@5&59&\:
Irzigation ond Drailnogg
45170 muega of zbm::uxture.
Holaprojl College of Agrie vellonithiora,.
culsural Engdncoring ond MR
Pechnologys Tavenooss
tENIDER

LAy
Holeppadl Colliegs of Agricultural Enginecring
and Technolony, Tavanoor.

MEMBER



ATIR JLECCE LR3

I expEoos oy deop osnse of gratituls £o Profesasr
Tl GOOGE, Chairman of oy advicory committes snd Dean
inecharge, Helappail Collons of Acvicultural Encinsering
enfl Pechnology, Verala Agricultusal Univorsity, Tavanur,
fer hio velusble guidoncs opd constont cnoouvsgerent sinte
I joinsd this University and during tho propscstion of this
thoeine

1 on greatly indobeed to chri, X, John Shomas, Drofceosars
and liead, Dopartont of Irzigetion end Droinage Ungdnoering:
Shrle. CaPas tichiormed, Profesoor mnd lHeally Chrd Jipou Jecod,
hscociate Professer (on deputation), Dopartoent of Pewn Dower
lNachinesy ond Dnergy, Felappajl Colloue of Agricultural Ongl-
neerdng and Yochnology, Tavanur for thoir valuablo hwelp and
ocuggestions as merdors of advioozy comdttan,

I am speciclly indebiced to Dr. K.Ve Deter, Popfessor ond
licad, Deporzirmt of Ologiculturn, College of lorticulture,
Vaellandkkaza €or hio valuablco gdvico and guidanse ag nopdor o2
advicory cadticr,.

2 oo hdghly gratoful to Shrd. .0, Oonkaranarayant:
and liza. HePe Visplakshd, Asefctont prrofeopors, College of
tiorticulturs, Vollanikinra and Shri. 1.0, lajilod, Junicr
Assistont Profencor, Uiolaplaji Collogo of hardecultural Dnvide
neoring aad Tochnology and past-graduato ocholars of the



Dopartront of Agriculturel Dngineering, Colloge of liorticul-
turo, Yolionikkara for thoir wholoehearted hslp fandozed
during the courss of thio projoct.

I oxprans ry singere gratitude for tho holp oxtendod Yy
tho staff members of the Agrioulstural Pnglamering f ozlvhop,
tonnuthye

I thank the Rorale Pogrimuliural University foxr tho
award of Junioz Foliowship during my poat=groduste prosEaiG.

The timely help 4nd leving encouragomants axtended by
£riendn and relaotivag, esyeclzlly 190, and Dr.Pdle Poothombaran
is highly cherished,

Finolly, I oxtond ny sincere and heavrtfolt gratitudo
o my fanlly movbers, ogpecisily 0 ry hushand
Srie PuBe Dovadas vho hes hoen o guiding foxes throughout
oy seudies.

SHZGLA, DeVells



Chantor

II
IIx

TABLL OI' CONTENTS

LIST OF TABLES

LIST O D'IGURLS

LIST OF PLATES

LIST OI' ABBREVIATIONS

INTRODUCTION
REVILCW OF LITERATURE
MATERIALS AND METHODS

RESULTS AND DISCUSSION

SUMMARY

REFERENCDS

APPENDICES

i3

41

é8



zable Ui,

- I~ T I

10

.5 4
12
i3
14
15
6

LIST O TADLIS

kAt

Schodule of irrigstion for &ho ronth
of March (in 2itzes)

Schedulo of ipricaticn for ohio month
of Apeil {in iltros)

Detmoule of ivpiaction for the month
o2 tioy (in litros)

matorninotion of £iald espasity
poseridnation of wilting polnk
fiochandeal enslyads of coil
Letdnobion of bulk density of ooil
Plant height of smavanthus (on)

Yicld of gmarantime ot £first havvest
(/1443 19)

¥ield of garanthus at esgond harvost
{30/2403 m)

o

Total yiold of amerantime (ltz/14.3 nd)

Dry matkor porcontocs $a amaronthus
Prant height of brinjal (om)

Ihmber of doys to flover (Brinjsl)
Frulte por plant in Drinjal/10.0 o
¥401d of Deinfal/l m°



LIVR GF LICINC3

Bicure o 2itde lag
1 Loyt of tte fleld 20
2 & Tadivacro) Drirjold Yloo 21
3 A Individuod «raropthus Plod 22
4 Orifice Flatlo 29
53 Toe Ascopbly « Lalp to Laterm: 1 32

omnection
6 20t2ils of Dren irrigoted Plot 3¢
7 Ristributor 36
8 flant hodght of rmogantrus (omd 45
9 tdald of nMpercvthuc in Flrst lorvest 54

(xg/34.3 M%) -
10 Yicld ox «noramthus in coc.nd tarvest 59

(ro/14.3 09) <
a1 Totol yield of Smor athus {hg/34.3 ms 53
2 Ry aatics porcontoge 4o Acaganthuo 54
13 Piant haight 4o Dednjad (emi co
4 surer of doya o Liower (Boinjel) G1
15 Truleo por vicat in Brinjel (20,0 me) 62

16 ¥icld of Brinjol (1 ¢/10.0 o°) )



2lote lo.

-4

iz

Vi

L30T O L ls Thw

Tizio

Storege tonko for Dezip Irrigotion

Leyoul of & nmicrotube tip for Drin
irrigation

Casin irrigoted ourapt 2o Clot
Drip irrigated : marenthus Jiot
Basin drrigated Dpinied Dlot

Prip irrigateld Brinjzl Plot

bi4

30

39

39

40



IRRX
IShE

Rode
Re.
83
o83
Ble

‘N

piv

ASRNDVIRPINID

Mgricuitursl

Arprican Scoloty of Agricitural Poginoars
Quble eoatimotrel{s)

Crivicnl difforonon

Contirotrols)

Departoont

Divinion

and othora

Focd and Ageiculiure Organtioation
Toure

Span(a}

Hiogtarals)

houe

Indion Counail of Agrienltural Roessazch
Iaternaticial Rice Reossayea Ingstitube
Indion Socloty Of Ageicultural LSagincors
Jesenal

Hilogran(o)

tderels)

1iinutols)

1l ddmetrals)

11234 Steod

Hopn cum Of sQUAXCo

ey

Dogen

nroccodings

rocossch

Rupocs

Sun 0F scguancs

Locond(e)

Sovial

per

Dor cont



_gntzo/acz‘zorz




LRROVVCTTON

Irrigation 45 an oge old orh, 29 old oo clivilisazicn.
The insroaning necd for cron productien for the grevdng
pepulation domonds tho Taptd orpensicn of irrdgation oystonn
throvghout &hp world. Uater, bodng o ldndtod sesauxes, d6o
of24ciant une 4o very vital for the cusvivel of the over
incrooning porlasdion of tho wordd, Deoncnie ond scoelol
dovaloprent dopend unon iroroasod agriculiursl production.
tend gnd water are the tuo bosfe peadn £oX prograso in agri-
cultures 3ince thorc 40 o ooope for cxpanding tho cxtant
of auitiveble land approcisbly, the produativity of tho lond
hao &0 bo dnorensod by acmo moans, D=eacntly tho avoilabilisy
of wakor bolvg lmited o irmiooticn purposns, the ofileiancy
of utilization of watar has ¢o bo incrcased by adopiing medamm
rothods of fexigations Qubt of tho efficiont mothods of irrie
gation, drip rnothod 40 by far ouporior without any Goubt,
Drip dvrigation hao proven €0 bo o praxdoing tochndgue for
peawiding progioo opplication of wator wvithous wstage. This
gysten 40 gsining mooohctn ancg sacoomehers and farrers. Sho
drip srveicatien cyston, by newe 4o found Go have criginated 4n
the 10G0°%s Ia Zsroels

Fron time fomemoriol, (rovity drzagation by woy of ficode
iny 4in furrcws ond varicus forms of basdns hove bean practised
ald over ¢he worlde Undor Loo ocurfoes systong, wates
infilirates dato cho oodl uhlle tsovorsing and olso
vhilo stonding 4n the 2uorcic, horders or aaing, which



depends cn the qusntity, duretitn znd rake of stoean £low,
tho gradiong, soil toxturo and structurde Tho overall ixzie
gation afficiensy in the ourface mathod on an averaps comes
to only 29 to 80 per oent.s 0SS of watar oocurs due to
oespage, evsporsticn and decp percolation. Additimally 1t
leadn o probleme such as eroaion, sclination and water
lepaing which ultimatoly reduce tha productivity of land.

In recent yoars advanced msthods of water application
1ixo arip Srrzigation haw caceived attontion throughout the
world. In thio systam water is deliverad to each plant at
its reok mone through a nat work of tubsn. It works under
1o or modiun pressure and caly the requirod quantity of
water 4o prowidad dotly 2n oxdier to avold wetsr stress to
the plent. The hasie principlo ussd in davaloping the systen
wap the maintenence of plents under ninirum moisture stress
by Rkesping ¢ho soll at aT noor #4614 copacity by application
off wstar at frequent intervals, 7The afficioncy of dclp frvfe
gation 4s very high as 1t supplies watsr at the right place
in tha eorgoct quantity at the right time,

Tha dmdsdal ccst of conventiongl drip dxzigation equipe
meant which comes o about Re.40,000/~ per hoctars in the
Umiting factor for its large scols adoptions. Skill required
for the Anstallaticn, operation and meintenance of the (o=
eeure £eod syatan, poecsure control aystem and filter units
ara the other bhottlenccks encounteraed in this systen,

Conoldering these pwoblams, the Kerala Agricaltural



Undversity st it Agronaaic Heoscoveh Stotion, Chalakudy, 4n
the year 1077 developed g low cost drip irrigation oyetoh.

In thiy systen locslly svellshble notezisols oro uekis It
saquires no gpocial ehill 4n ito fabedcation, installatlion

er oporaticn, This systen works on vory low pressure while
tha conventiconal systom vocks on hich pregsurs. 7he total
heod reguined £or waskhing this oysten dn cnly abdut ono motre,
Ustor is puanped 4nto g tonk having an oclovition of one netra
shaws tro £icld level and is convoyed Srom the tank o the
£1a1d throuoh o main pipe. bLoterals of smaller dlomoter pines
dopending on the arca sre coanectsd on xoth oides of the main
pire ot oultoble intorvols., The distributors develozed at
the Agronomio Regsaweh Station, Chalalndy are cuonnogted o
ths latorals thrauch the miorotubos, Ustor flows into tho
Qigtritator ot thy rawo of 10 &0 20 litrez por houw, The
function of the distributor ia to reduce the high diochargo.
Fooem tho distributor four miavotube cutloto aro tokom out
which ests as *dreippera! euisting wotor ot the rote of 1 to

5 Meres/hours The nicrctubea are conwetod ¢o the lotorals
and deeributors by deilling holes having smaller diamctox
then the extomnel dlametor of the microtube and puseing the
tubos into thosa holoe for & tight fit. These jolnto arc
Joak proof boceuos &y Syoten wosko on Aoy [Tossutp, Tho
connections gon bo rade very encdly. Tho rato of £isr of caen
dripoor can bo controlled by varying tho longth of the nicro-
tubeo
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The total initlal cost of the couiprent iz only sbout
REO.18,000/= £0 R3.20,000/= per hoctare, The equipmont vill
losh ot leont £ox B to 10 years, Owe installed, additicnal
labour As not nocessary 4o oporate tho syston cempared to tho
baoin nothod of irxrigation vhere tho labour reguirerent is
high for controlling and dlvarting the lrrigation water.

The rolstivs advontages and disadventsges of this low
coat Geip Szrigation oystsa 40 tosted in this study over the
convmtional basin method of drelgation in anaranihiug and
brinjel.
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REVREX OF LITERATURE

A riot roview of literasture on studies conducted in
drip ond othey mothods of frrigation are cumuasiosd helows

Deip or trickle ivricstion ¢an be dofined sg tho dally
nmadntensnce of an odogquakso oocticen of the goot cone of a
plant at of nosr £461d csposity during the growing dnd pro-
ductive oycle. Drip izrigaticn iw the foreepunner of 3 solle
less culture sycten which uses the s0il a5 an anchorage enly
and not as a food oserveds (Darry Locknan, 1971). Ivdn
Areigation is & multidisciplinery agricultural practice and
hos enszaous potentisl and posoibilities (Coldkerg, 1071).

ho basie principle of drip frrigotion is ¢o replaco
water and scmetidmes mutrisnts used by plants dueing the proe
vicus day and to supply these raqguiraments without wastage or
stresa o tha plant (Svan and Coffaan, 1971).

Drip or trichle irrigation 4s one of the recent mathods
0f drrigation, beouning incressingly porular in arvas with
wator scarcity and salt problemn, In Ghis mathod, izvigstion
i3 sccomplished through & net-vork of tubes. The syatom
appliea watar slowly tO heep ¢ha soll meisture within the
desired range for plant gzowth. Experximents conducted to
corpere drip irvigation with convantional surface irxigetion
showed that tho former sgves upto 65 water, reduces weod
growth, improves germingtlon and gives the same or somatimes
more yield (Sivanappan, 1977a), Four dvip irrigation treste
rents wvith oodstuce lovels 35, 50, 85 and €0% of avalilacloe



wotor produced 20 to 407 roge markotable yiold than furzow
dreigation and 65§ naoo thon tho non~isrigated control

{Lin of gles 1083}. Drip drrigation with an cutomatie con-
trolicr savad 801 of wntor and nubtrionts corparad uith
aprinklor fortilication (IHldnan 8% ple, 1505). Drip frrie.
gation resulted 4n connidoroblo increasd in wator use offi-
clenay ovor furrow and speinkler izrigotion (Cola, 19713
Sopnstein ond Francois, 1973p fdlor ond fiswoll, 109733 Dlask
and tost, 19743 Prouman Qb gles 19763,

Much wator saving 48 achioved by restzieting tho wator
aupply €0 the oxtent of ha nost officient roct cone (Dasherg
and Steinhardt, 1974). On steop hills, furrow irpigotden ongd
undor strong wind condition, oprimdder ivcigation are very
Ancfeoctivo with respoct to wakor ooving (Scginer, 1067 and
1960). An exporirent wos 104d oub to conpara tho efficlency
of dvip drrigotion, Initisl chservations indlcated that
vangtabloos 14ko anaronthus ond bhindd reapond woll ko drip
drrigotion (Anch., 1077-78). IIo significont difference in
yield of cugunber wags noticed due to mothodo of Arzigation
or duwe to irrzigation schadules (IwW/CPD zatio) or thalr intor-
ackion, in an oxperiment conlusted ot Agronorde Desearch
Station, Cholskudy (Auon., 2070«00), But drip irrzigation
wos as eflective as bosin {rrigacion, ODvonthoush ¢ho irrigaw
tion wator applicd An coch trootrwnt widely varicd, hoth yield
of frults and wokor wse cfficicncy had not differsd einnifie
cantlys. I vas prosumod thas tho high emounto of preeipltatien



rocalved durdng tho cropping pericd in corparicon with drvie
coted water appliad conmtributod to thia ancmaly.

Cucuwbors were drip irrigeted to ovaluate the water
corquireamont and offect of silvar coated plactie rulch on erop
porformansts The molst troakmend gave sionificant increans
in crop yleld coopared to wot and dry tweatinento. Tho use of
plaotic rulch further anhanced production by 4.6 t/ha (Goyal
and Alldsen, 1903). Tho expordmentol resulte durlng 193102
revealed that roopomieo of ash gourd 4o difforent methods of
drpigation was not gignificont. The intoraction botween
lovels and rothods of isrigaticn was gignificant. The £rudt
vicld inercosed with incroase in tha ratio under Grip, whorean
1t increased upko 0.7 IW/CPE ratio and then declinod undor
bacdn mothed. FPuxther, the yicld under basin mathod wes highoz
than drip upto 0.7 ratio and at 1.0 ratio, there une gubstan-
40l rpeducsicn wndcr basin method (Anon., 150182}, Yields
of tomatoas under drip irrigetion were double that of gprinklor
irvziaetion. 2Apart from thic, tho foult. was more uniform vhich
moont lese greding and porting (Srobeliaar, 1971),.

Temats qrop at Colnbotore yleldsd 9 wfosre uxdor drip
gyotam as compsrod £0 the corrasponding control yiold of
7 t/acre, %he cavings in wator obteinod Ly drip ivrigation
Zor AAfforcont crops voary from &0 €O 8075  Fram tho rosultcs
oblLedined, it wvas scen that d@eip rothod aovod not anly tho
watoer but yiold was plso incrasscds. Ab prosent, tho econcoy
of adcopting the drip monthod docs not attract tho everage farwr



28 1t corbs o nearly Re.3000/sere (Sivanappan and Padnsloimard,
1900)e Abrel and Dixtt (1971) compared sha drip nethod with
cutwventdonst basin lrstigatien in India £or onfon and bhdndd.
They found alonificont yield and water use efficlency incroase
for the drip nothod, sscribod o incressdd availability of

ool molctuce at lover tensicns and zeduatd surfade evaporae
wlon,

nrip dvgtgarion pesulted in oiondsisent inccoass in
produckion and vater uss efficiensy of calon, auger heat and
potato st Hlonar in aorparison with susfose irnigation
{AICORMAES, 1973-1078)¢  One camwet and two enlen vardetles
were doip and sprinkior irrigated., Dzip yviclds waro graatal
than sprinkier yiolde whan equal gross amcunts cf water umve
usads Urlp lrzdgated ondon and carrokn wers larger on an
avarage than the sprinkler frzigated cnicnn end carrots
{taletad ond Dt: Door, 1983).

working on £ine textured sol) st Phoenix, Sucks ot gl.
(1974) chosrvad that maxime production of cabbapw wag almost
ddenticn) under &tip and furrow Srrigatitn. They viewed that
drip drrigaticn has the potenticl to reduws ixrcigation water
requiranente but not consumptive use of wator undas pony field
conditions, In cane of vegetablca at Jodhpur on loamy sand
s08l, drip irzigatton resuited in hicher plold and woter use
effiedency than sprinkler end furrow izzdgation. Only 50%
water appliad through dedp in gomparicon o furzov ylelded
sinilar smount of pobate tuber, Thue the wabtsr use ¢ffictoncy



vas doubiad (Singh, 1974} The experimmts condducted with
vesstablas and cash oreps ab Tamil llady Agmicultural Univer-
sity. Caimbatove for tho past three ysars chowed that the
water wsed in drip methed wes only ¥/2 to 1/5 of tha control
{surface rothod) and at the sov time vield was incrsased by
30 to 40% in many arops (Sivenappan gk 3les 1974: 3ivanapran,
15783 1977ap 197703 Sivanappan anS Natarajen, 19783 Sivanappan
and Palaniowamy, 1078).

Tha work done by Koshy Varghese at Rarala Agricultural
taivarsity {1995 ahowed thst thore wvas no significant diffee
rance in the yleid of hangna under drip and bagsin metheds of
dzrigaticn. The nuubey of daye taken for floweriny wers not
sionificant between diffarent treatmenta in the ohove study.
The trizl cn bangna conductad at Coimbatora showsd that evenw
though tha ydeld wap reduced by 2 Xa/plant, tha water saving
vas 5/4%h of the contrel eystem, 18 was aloo noticsd that
plents 1u the plot drmigatod hyp drip mothod floweresd esrlier
then these in control (SIvaneppen gt ks 1978).

An obsogvationel trial conducted on pappeya at Tanil
lledu Agricnitursl Univeraity, with deip and oomtrol mathods
showod the vleld dn deip plot was dncreased by 698, The use
of waker in this case was only 73,33 cn while in control
method water used was 210.8 oo ensdvding rainfall 4n both the
caces (Sivansppan and Pedomalumerl, 1980). Field treigls
damonstrated 3 reaponse Lo drip irrigation in texms of plant
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gronth and yields of a rango of frults, vegstahies and forost
traeas i4n compardison with other mathods, Whilo the root
developrent of tomato vags reduced under dreip irrigation, that
of other crops was graster in corpardgon with tradictonal
methods. nDrip irrigation hed no adverse effact on scil atruc-
cure {(Zerbilg and Chiaranda, 1979). In a #40ld study in
Hargland, Uellels, drip and travalling qun sprdakler irzigation
systen vara gompared on 8ix fruit cropt. The total indtial
cost of tho erickle irpigstion aystom was 5% of the gost of
sprinkier pyctes, The trickle ayoten usad 543 less water and
74% lese enargy than the sprinkier in supplying the scoe amount
of wster £o the sane crop (Cuat gt gl.. 1976).

The deip ircigated spole orchard produaed 61,8 ) nore
totol yield than during tha previous scasch when it was Sloosd
drricated (Grodeilaaw, 1971), In capd of drip izrigsted grapes
£or vine pooduction, & tremendous yicdd dmoronse (150°0) was
chiained compared o tho prodwiion of provicus geara vhich
wan £lood Jrzlgated. 4he deip drricated guavas contalned 3.5
ree suger then tha cprinkler irrigated gusvas,

An experimontel aren of deip Azridetion on wing grapaes
at Great Uestorn Victoria gave 30% more fruit yleld (ooerk,
1871) . Ewperirents conducted in lea fdver Valley grajes
showad that drip irzication increaszed yield lyy 62.65 as that
n sprinkler irrigated £lelds, Fisld tricks wexa corrisd out
in 197563901 ¢o cumparae the drip lrrigation of rasoharsias
with sprinkior irzicetien, Drip fxrigation increased yield
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Ly 10,8 dn cenpardcon to spoinider frrigation, but £rult
qualdty (mean Sruit wolght, colids and sugar content) lrmproved
only olightiy. Drip irmigotion of raophorrics eorpared to
oprinklor iprigation reoulted 4n a 10.4% reduction in watex
roquirenent and 10,8 loog production ¢ost/100 Lo Sruit.

Deip irrigation at 3 days intorvals ardl a 250 of Tem (oestoun
svapo trenspiration) produced good rosuléia, DPrip drrigation
roqaires hicher capital inveotmant than sprinkler irpdgasdion
{(Ivaxtiov, 1984).

tlork dona with stravberrics in South Callfcrnia shoved
thot in dgdp irrication, wator usod Lc lese than 50 of that
ugod dn controle %he 2alt contont of the kod decreased by
4075 under standard Ardp syston, Standord Surrow irrigation
producss & calt alt up leaf burne The number of plants/
acro can b0 inercased by S05 with ogqual plant perfermonce
thuo dncrcasing yleld by atlcaoct that amount using thoe dxip
gystom of {erication {(Remor, 1071).

Meip vas puperdor to cprinklor Arrdgoaticon as axpregoed
in ¢groater anmual leaf and hunch preduction, £ruit ofno and
total yicld in palms gorparad with furroy lewigation (Reuvond,
1974), Drip irrigation dncreased yicld by 67 under Soopauls
conditiens in brinjal (Vicria and !lanfrinato, 1974). I!lize
Gavalered more rapidly and gave highor yields 4n drlp irrie-
gatdon (Goldborg gb ale. 1076). Triasls on drip irrigation
in sugareonc conduatsd dn tlawal showed ogquol or botter yields
than with fLurrow irrigation (Giboon, 1975). In 1983, a littlo



12

differanco in ylelds occwrred when drip drrdigation was applied
by a simnle deip ling/ons or two cotton rowo, although ylelds
decrossed drastically for s single drip Mue/three cotton
pous (Ducks ¢ ales 1974).

Evapctranspiration, a crop coafficient and a water use
afficioncy cuzve wore daveloped for drip 4iredgatod cotton.
For naximun yleld, 630 4 SO rm of wato™ is roguired for evande
transpirations Uhen vator cupply ie linmdesd, drip fredgation
1o roze offictont thon Jurroy icrication for producing ualt
cotton (Phone gb gle.. 1984). %hs work doos by Relshaon (1977)
shoved that spplicatica of ealdno wator by Arip rathod did not
affoct ezouonmic yield. However, he found that whatever bo
the case, lass onlt water always rasulted dn better yield,
The noaszle tyreo eanitters perforred well vader these conditions
due to thofr ehility to spread the watdr on the poll surfsco
ond therabty dnorgasing the wetiod arvea that is, enlarged vater
sprasd area An comparison with tha microtutns, holes and
soolot typn ondteors.

Conversion to drip irsication rooultod dn subsotartially
lovordng she oporating costs and lmprovin vater and nutriont
application offlciencien (Bul and [Unosota, 1095).

Tha moview of litorature zevceled that studies on ovalua-
sion of dedp and basin irrigation in vegokoblan under tropicol
conditions aro limited ond ocaren. Tho study wac conflucted
€0 gyaluate tho morlts and derovits of drdp izvigation over
baoin dzrigation dn vogatoblos uider tropical conditiond.
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HATERIALS AMD MBTIODS

he avalustion atudlas wers donw under £1¢ld conditions
in & carefully laid out ifcrigation experiment at varying
lavolo of weksr supnly. Tha wholu fsbeication work woo done
with the chospost aod logally availeble matiorials tailored
£0 suit an ordinary foxmer's cspocitye %his systen Was
dosicned Zor a low hydrsulic head of 1 to 3 metres.

3,1, Pringivles of tho systen

Drip irrigaticn is an advanced nsthed of applying watcer
Lo &he plank ot 18 rooh gon® throwih & network of tsHoR.
IL werks uwder low or mediun pressure and only ths reguived
quantity of water 48 gigsn daily in odor €0 aveld waler
stress to tho plant. The criteris ueed in Geveloping the
systom were ninioyn molsbure streas which could be maintained
cn mubstantial part ©f the root scns anG this would be aohisved
at minioun Gapital and labour cont,

In this gystén, uater s applied to & point through
nierotubas, The aloerotuies are omnnoctsd to the lateral pipes
which 4n turn ara connectsd €0 sutnains o mains, The main
poe is comanted to storage tanks The system is daaigned to
work on low pmessuxd, The rata off dicchazgs of tha microtubes
varioos from 1.0 to 3,0 /ht. The watar aprlisd naintain the
8013 alvays et o uoar £1214 capacity snd thus naintaining
mofsture level An the £iolds at ths optinum levela,

3e2s Locaticn

Exparimcatol plot wes locsted in the instructions) farm

of Colloge of Horticulture, Vollanikksra {Platos ZIX to VI),
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3.3, Field conzclity and wilting parcentage

riold copacity and wilting porcentage were estimated
by the pregsuze plotd apparatus avallable at College of
Horticulturs, Vollanikkara. The epporatus consisted of
ccramic pressuro plates of high alr ontry values contained
in atr sight metallic chanber chwong oncugin to withstand
high prossuza. The porous plates were saturated £iwst. The
saturatod sodl somples uwore £illcd in xubbor rings and thoss
wers placed on the platose Then the platos wore trancferred
to the rotallic chembors. Tho plate outlot tubc leaving tho
digphragn wao connoctad to the ocutlot of the chanber. The
chanbor vas qlozed with gpacial wronches to tighten the nuto
and bolts with Lho rogulred torquae for scaling it.

Prossuro was applicd fron a compressor through a contzol
pysten which maintained the desired pressure. Pressuzo of
1/3 and 15 bars verce spplied for dotormining £icld capacity
angd wilting point raapectivaly. Uater started €louing fronm
the goturatod coll samples through the outlot ond continucd
to trickie till equillibriun against tho amplied prossuro was
achioveds Afeor that ihe ooil carples wera takon out and oven
dricd and tho moloturs contents wore dotermined by gravimetria
mathod,

3¢4s Mechanical analysic 0f the coll

tachanicel analysisc wag done to doterndne the vardious
50L) soparates - coarge sand, f£ige cand, eilt and clay in the
80il of tho experimentol plot. Tho pipette method was used



15

for thioc analysis, Tha procedura edoptsd was as £ollowss

Twenty ¢ of air dried soll was weighsd and the somn was
transferred to %300 rl beakers Fifiy ml of 6% hydrojen permtide
wos added end placed on a water bath with occasional stirsing
by meons of o zubbor tippod glass rods Care was taken to
avedd Leothing. 7ha process vas gepeated till no offecvescence
socurred on addition of hpdrogen peraxide, The contonts were
allowed €0 aod) and 28 N} 2 T mMivechlorie aold was odded to
roocve Cis prosence of gashonstes, Loss dus to frothing was
avoided, GContonte ware allowed zo svard £or 2 hours with
oacasicnal stirring and then £iltered throust: Lhatman 50,50
in o burner funnel under suction. The entirs soil was trane-
ferred without icso ints barner fumial and the vashing conti-
nued €211 the washings were Sree of chloride, The acid free
sal) deft as g rasiduve on tha filter paper was tyanafarred
vith jot of distilled water fnts tho stirrsz cup. The total
voluna vas Jnited botusen 400 ¢o 450 ml. "nowgh nowmal sodiunm
hydroshlarideo was added to tha botila do make the cmmtents
diotinenly sikaline. he contents wore stirred Cor 20 to
25 mimibas will dispersicn was conplata, The conkonts of cup
vers transformod to e 0.3 om alove placed on & funnel, the
£1isarato being ecllecksd 4n a 19000 n) spoutless meacuring
cyliador, 7he £4lterate vap mada upto 1000 m) merk by adding
dintilled waser, Tha rasidue loft on the oiave was transferred
vithout logs into a wolghtd Chinsediche IS was dried in on
oven at 195°C, and weiched to conatent weight. This was the
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walght of the ccorsy cand 4in the sall and fiom this, tiw
paresntege 6f asarse cend vas cnloulatad,

Tha tawpersture of soll water suspension 4n tho spoute
1sos measuring cylinder was notsd. It wao coversd with a
publer stopper snd was shoken thoroughly with zepeated invage
sicne The citther stopzer was ramoved and the stop watch wag
stortad, Tho suspsnolion was alliowed to stand undistuxbed
for tha apoctfied tire correspunding ¢o the tomperature of
the cuopenafon for ollr {4 minustes). A esxgple of suspinsion
wan telen Just ot the eypiey of the tima from 10 on dopth
using & Rohinson's pipetta, The suspension was transferzed
1nto & weighed Chins~dish, It was dries £irat on a water
Lath and then in en oven et 105°C and waighed £o censtant
walchte This was tho waight of silt and clay fraction cone
tainsd 4n 5o semplo of susnansion, Prom this the perommtage
of ailt and clay fraction vas caloulated,

ho ooil veter suopansoton 4n the spoutieosns oeasuring
cylinder wvas shaken onoo agoin for a minute and keph vniise
turbed for tho spacifie time for the clsy eeparation (6 houre
and 40 ninuten)e At the ond Of the poriod o sanole Of SUsHON-
cdon was taken at 10 an dopth uadng the ripette, This frsction
was dried and woight found outs Frem this, the percentage of
aloy was galoulatod,

Aftar soupling of the cley fracticn, the mlk of suse
penaion was thiown evay Aocaving tha £ina oond fraction at
hottom Of ehe far, It was transforred withoul loss to a bopkor



uning Qiokilled woter and watar was 2G84 &0 rake susronsion
0 stand at @ hodght of 10 ans Thoe contants of tho beaker
sore stirred with a rubber tipped gloss zod and than allowed
4% to ctand for tho tiro roguived for £ine sond cedimantaticn
(4 minutes)s At tho ogdry of the timo, the oupornatont liguid
woo poured off, The ocese was ropcated £ill thoe poured ofg
Yoquid was o5 cloar as the vator addod, The wxesidue ab the
battom of this boaker (uhidch o tho fino ound) wes transforzed
¢ o welghod Ching @lch. Tt uwas Agied dn on oven ob 100°C and
walahed o constaont weicht. From this wedgnl, tho percentele
of £ins cand in ths given sodl 8anslo was calculstod.

3.4» Dulk domoley

The bulk dopadty of the zoil was detarninnd by undng
etandard coxe cutter. The ocora cueler wes driven ints tha
godl ami an uncompacked core wng obtainod. The somplo was
corofully timnod ob both ends of the gore and its welicht
tolen. Fho sample wac drded Ln & oven at 105°C uatil the
moioture was romoved andl it wasm again ueichod. Volune of the
204l core was tho oo as the idnside voltre of tho cowe
oylinder, Ueoloht of tho dry soll divided by Mo voluwve of
the scidl ooze gsve the bhudk density of ¢ solle

3a5s Loy culb

Lay cue of the arporicment was dono dn thio vegotablo
garden of thn Collage of Horticulture, The ozpurient was
1aid cut in o mendomised block dosign. Tuo gxops, amuranthus
ard brdanja) werc tastods Somo Loy oub and desion wose adopted



18

for westing both the oropss There were siw trestoents

{2 mothoda % 3 rates)s Tho rates of irrigation were bassd
on Iw/CPE 2atid 1.0.; the ratio of the fvrigation water
appiied to cuwlative pan evaporation. The trestments were
Jabelled as followos

Toeytmento  Methode of Terioesioy Iw/CEE
it 3 orip 1.30
£ eip 0.75
T3 nrip 0,50
T4 Dasdn 1.00
8 Baain 0e75
% Daein 050

Each troatmont was replicated four times and replications
ware labelled R1, RZ, B3 and R4s Eazh replication contatning
all the treatmants was lald cut in a blook, Treatments within
the bBlock wero solectod st randan. 2ltogether there were four
replicstions end elx txoatmmnts fov ¢ash orop making a total
of 28 plote, The not sise of individual plot was 6 x 3,73 o,
Tho net area of experimental plot was 540 s Pach plot was
seporated by o bl having 45 e widsh at bobtonm and 0 en
vidth st top. The geoos orea of the éxperinented plot was
557.9 n® for each cxop.

After tho completion of lard proparation of experirentsl
plot £or planting, the seodlings of both tha crops {(hrinjel
end soaranthus) which woce grosm in nurssry were transplanted,
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Tho specing of beinjal was 60 on = 75 on am! that of andaranthus
was 20 cm » 25 cne Tho fertilioor (I1,0,13) ond tho plont proe
tection practices followed wore 4o par the rocomemnxiations in
the pockage of prectice. Nitrcogea was appliod ez uraa,
phosphorus an superphogshats and potacsium os muziate of potacha
Comdlung vas spplicd au basal dose st tho rate of 20 t/ha.
Dzinds) was hazvestod n four plokings. In theo cooe of
amaranthus two custdngs vozo fohon durdng the operincntal
roriod. Thoe bonder plents worg tpoated as buffsr planta to
oininise hoyxder offocts. Tho Annar plants wera tooated as
evporicensel plents.

he dlagramatic roqressrtation of lay oub and inddvidual
piot ars given in Pilgs 1 4o 3.

3.0, Schedulo of irxdgation

Irzigaticn schadule vao baced on open pan cvaperation
valua that s Ty/C0°C paclos 4n both the mothods vise, dein
ard bacin dgpdgation. Izrigotion baced on treatiento was
given ageer cormon irrigstion to o)l ploks hofore planting.

Drip irvigstion wag glven cn every day deccnding on
tha evaporation valua of the provicus daye Tor exarple, if
evaporation value of tho provicus day was 8 rm in trestnent
T (Iw/CPB = 3} the dopth of Airrigation vabter given wes 8 ro.
4ndiorly for the troatmrat 72 (XW/CPD o 0.75) the dopth of
drzrigaticn wator given was 6 o and for tho txeatront 3
{2/CPE m 0,5) the Agpth of irrigaticon water civon was & oo
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In daoin method, the depth of irrigation water given
for cne irrigation was 30 mme The quantity of wator applied
was 675 Wplov/irrigation, The drrigeticn freguancy for each
trestront wad based on cwmlative pan aveporation volues.

The treatmont, TA (Tw/CPB o 1) wac irrigated vhen cumilative
pan avaporaticn velus equoiled €o 30 . The treatment T5
(Tu/CPE o 0,73) was irxigatod wvhen cumulative pan evaparation
voiue equalied 40 rm. The treatment T6 (Iw/CPE = 0,3) was
irrigated uhen eurmilasive pan evaporation value equalled to
60 mme

The detells of izrigaticn for each txestrent arxe given
in Tables 2 ’c;o 3. Irrication was given till ths middle of
Hay atter which there was rainfall and the oxpericent was
dircontinueds

3e7. IrTigation chamals

Tha water wag pumped £ron the pond ncar the matn gate
o2 the University. The wvater was pumped £rom the nain sourga
into the main chonnel which was located on the longitudinal
aida of the oxperimental plot, Iron ¢the main chamoel, vater
wag divertad ¢o subchanneln, The oubechannel was located
in batwesn each roplicaticn wvalch uas tho transvarse side of
tha arporimentasl plot. Frem the sub-chagnel, waker uvas
aiverted to the indlvidus) plot aftes coroful meassceRd
by using orifiec plotde

During irzigacion in o boectore of land thare will bo
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2obia 1. Schodulo of irrigotion Lor the month of iflerch

{in 1ieros)
tiothods of frrigation
Dvepo= Rodne
Dateo mﬁe:.ém Eggl. peip (Freatmonto) Basta

1 2 3 T4 3 3]
53 8,0 - - - - - - -
10 905 -~ 1%.00 .‘.35.&(} 90653 - - -
13 Be0 - 102,25 143,44 95,03 - - -
i2 8.0 - 10350 145,13 90473 - - -
13 6.0 ] 190,00 140:50 90,90 (4 )43) - -
LV} 7.0 - 153400 114,78 7550 - 675 -
15 77 - 157450 118,13 70,75 - - -
3 7.6 - 173,25 120,84 080483 - - -
7 Se6 - 171,00 120.35 83550 - - 675
kYa ) 4] - 120,00 94.50 6J40I 678 - -
19 Ge7 a 143,00 208,00 72,00 - - -
20 Se2 1.0 129,75 113.66 75,33 - 675 -
a Se9 N 137,00 07,75 S0.50 - - -
a2 De7 - - - - - - -
23 Ged - 128.35 96,10 64,13 - - -
26 Ge7 - 344,00 10D,00 72,99 675 - -
a5 el - 15075 113,86 75423 - - -
28 Ted - 162,00 121,50 0Ol.00 - - -
a7 7e0 - 16650 124,83 03.25 - 675 0679
26 Dol - 15750 118,13 70,73 675 - ~
ags 1040 - 216,00 162490 190,00 - - -
30 a0 - 205,00 163,75 112,50 - - -
a1 Ged - 135,00 102438 G7.50 - - -




Tablc 9. dohofule of irrigation for the oonth off Apzid) (in 1itzosn)

Hethole of ivzigaticn

o I B TR
oo™ T3 %2 T3 ™8 %5 76
1 Ted - 141,78 31006.31 .08 673 878 -
2 72 - 159,78 119,81 70,0 - - -
3 Be2 - 162400 131450 03,00 - - -
4 Cal - 184,50 130,38 02,25 - 875
8 Ted - 182485 136,00 91,13 678 - -
2] Te7 - 189,75 110,861 79,80 - 678 -
7 Te2 - 173.28 122,94 86,683 - - -
a8 Te7 - 102.00 121,53 91.00 - - -
9 i s} L 17325 120,94 88,83 - - -
b3s Gal - 112,50 84,38 S6.25 673 - -
11 S0 - 13".35 102,94 82,83 hod - -
12 Geb - 20250 151,88 101433 - 678 -
13 7e8 - 148,50 111,28 748,28 - L 675
14 Te7 - 170,00 128,25 85,50 675 - -
3 De - 173,85 220,94 G483 - - -
(.} 740 - 207400 155,285 03,50 = - -
17 743 - 157.50 118,13 78,98 - 675 -
18 Ced - 164,05 123,10 02423 475 - -
19 T2 - 157.35 102,84 &1.63 - - -
20 0.8 - 262450 121,30 B100 - - -
b1 § 7.0 - 100,00 148,50 92.00 - "~ 075
22 De0 - 157,50 118,13 78,73 415 o875 -
23 46 - 302,50 153,88 101.88 - - -
o4 Be5 - 10350 77.63 51,78 - - -
a5 6ol Qe 123.73 9221 01.83 - - -
a6 [ N4] - 107,38 102,94 63,63 - - -
av 7.3 - 1354060 101425 ©7.,5) 673 - -
28 440 12.0 159,75 219.91 70.88 - - -
29 48 - - - - - -~ -
30 G644 - 90400 74,35 49,30 - - -
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Table 3. Cchodula of drrigeticn for the nonth of Maylin litres)
Yetbolds of derigation
Byvapne Ralns
petes zstlon fold TS restommen
ey i T3 L 5 iy}
3 520 - 188,00 10800 248D - 6758 -
2 ‘ng - 135.09 -‘-01.25 B‘i’csg - Al bl
3 Se¥ 22.6 10,85 82,68 58,13 - - 675
) 30 - - - - - - -
s 4.8 - 88.850 GL.12  42.75 - - -
0 502 - 110u25 32.69 55.33 - - -
7 Ga® - 117,80 97.%h SBND - - -
a 5-5 - 110525 32059 55-13 - - -
9 Gal 122.75 92.81 61,88 895 - -
30 71 L 137425 202,84 62.43 - - -
11 77 - 159,75 110,81 79,622 - - -
32 642 - 173425 220,94 88,63 - G738 -
33 de® - 19080 104,00 139,82 - - -
14 19 - 130,25 B62.69 55,13 G675 - -
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on an avorage 100 motren of wotted drrigation channel at a
times 7o maasure the noopagy 1lozsos 4n a channel, a 100 m
straioht channel was goleoctsd, Two orifices wers pleced at
inlst and outlet ond dho rate of inflow and cutflow maasured,

38¢ Meaourcnant of drgication water

Irrigation water wob peasured using clrcular orifice
plata, The dGetznils ¢ construction of orifice plate arxe
adven in Fige, 4¢ It 42 nade of 18 om Jaugs 11,9, shoet with
geourstely mechingd cirenlor openings or orifisss having dia-
ntres of 2.5 cme 5 o ond 7.5 ame  The odges of tho ordfice
plotes were gherpancd oo that 1t etuld saaily bo £ix0d on the
channel for meacuvenant. A plastic scale was fixsd directly
to the plato cn the upotreem and dmmatrann faca of the orl-
fica plats vith itc cgoro reading cainodding vith the centre
of the ocelfica,

Tho dischargs through the oprifice 139 caloulated by the
Sarmula

Q= 0461 x 1077a = [Zg 4n which

0 = discnarge throuch ordfice {(1/sacond)

& = ares of croos section of srifive (em®)

g = occoleration due to (ravity (cnvescd) (901 ar/secd)

1 » Dopth of wator qvar tha contrs of the arifice in
case of free £low orifice or the difforence in elee
veticn botveon tho vater surfacd ab upstresm and

dowmstrean éacaa of thay orifice plate in caso of
o submozgod arifices ﬁm) -
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ouanticy of ferigaticn ustor wae measured by ploeing
thy orifica plato in the cubchannol just cheve the plot which
wao to bo dreigoted. Yho weter waeo alloved to flaw through
the oubradn chonnel undil a ohoady Slow wes obtainod amd then
1t was divorted dnto ¢he plob By qutting opsn the £iodd bund.
The flow in the cubmain channel bhoyond tho opondng was bLloched
sirpltoneouniy using the camth vomoved £rem the £ield bund,
At the ting of cpondne of ¢tha plot band, a stop watch vaa
storteds Tho hocd of uater over the orifice picta wvas notod
and the discharga was cteputeds 7o tire zaquirod for supply-
ing tha remircd quantity of wotor was computed and tha plot
rnd vas clossd afsor che Xequired quantity of water was
delivered o the ficld, In oxdor to detormine quickly the
tima required Lo cupply 675 litras of water foc wasious heads
shrouah 7.5 on Aiarcter oxifico, o Yeady reckonss Was prepareds
Tds 45 givan dn appoadin 1.

390 Storage tonls

01} drumnms having 200 ) qspogity wero used ns ohborage
conko for drip izrigation. Tho drumo wore placed obove the
asruhen orbonlcont. thight of the ccbanimont vas ohout 1 m.
Then tho rindmm heod gvndlabla wac 1 1, 1.0., vhen tha wator
level woo at tho botkon of tho drume The moxiown dolly ovoe
poraticn at Vellonillara vas shout G mme  Por an evaperation
cf 8 i, ¢he quentity of water roguized for lrrigating omo
91 plot hisvioy & not area of 22,8 m° was 160 Mtres, O drun
was reuired for stoping the wator roquized for dreigsting



©1¢ T1 plot bocausoe tho copscity of cno drum was 200 1.

Since thexe wero four 71 ploto, one eaxch An one replication,
Zour drune wepa used for storing the ivzigation water for
trootmant Tl Three drums were used £or 72, oo the guantity
of wotor wao 3/4th of that of T1 and twn drgns for trcatoent
23 ap the quantity of wator was 1/2 of that of Ti, “ha druw
wore coneetad My 2% mm Cul. pirc.e Cor ¢ooh crop thore wera
throe oets of dxumsg one =6t with four doums, one et with
thooe drans and o sct vwith ewo disnse Thoe too of the dnn
vas closed wikh cloth to provent the entry of dust {xcm air
throuch wind {Plates I ond IX). Tho outlet from the A wag
controlled by a whool Talve canneated &40 & 20 om long threadsqd
23 mm Gul. pipe woldad to tho dron 3 ot chovo ite botton,.
Abomt 5 o longth 0f Go3e pips wan oxtendad into the drum
for otioching tho plastic vwiro mech £ilter from dnside for
proventing floating dmpurdtics gotting inte the pipe whon
the water Jovel in the doun cae in level vith tho outlst
pige st &he ond cf Arzigotion. Plostie £ino wire mash Silteor
wag used for thig purpone, Ao this sysbem worked om a low
pressures 2 &madl alr lock in the oyaban would stop tho flow
of vater., 0 provent ¢hlse, stzvonts vere provided et the
bagianing ond end of natn pdpss.

3100 Hadn and latoralo
Dlochk polysthylone pipes of 25 mn digmcter were usod
as nadn pdpae As tho oyotoms worksd on & low precsung, the
cheapcot polysthylens pipes availabla iceally was usede !odn



plpd wag attachad to tho outick of the drum through 205mm

hose collaze Main pipe was laid along it transverse side of
the axpericental plate OnG mbin line for Goch tvastment for
each crop was 1aid cubs Thera wore thrse main lines for each
crop beagusa thare vore threo rates of ixrication. As the
systom workad on low prassure, treppod sir insiGe the pipe
would obstruct the £flow and to avold this, sirvaite were
provided at hoth the enda of tho madn Mine. lsar the etarage
tonk, asicvont was provided thoouch a 25 mm 2 12 mm Tae joint
connocted at the baginning of the pipe. A 12 mm polysthylene
pips was connected €o tho "Tea' joint and the other end of
thic pipe was kopt abovs the water lovel in the drum, Alzvent
was olso provided st the tail end of tha nain pdpa by Reeping
thet end cpon and above tha watar level in the matn dzum,
Thiis ond was lsph above the water level by tying that end to
a polo £ixed on the geainds At tho time of opening the wheel
valva, air and water could bo saon bubling cut of the girvents
for a fow minukss £411 all the tropnod alr eccaped.

A 12 i blsck polycthylens pipe was uced as latorals.
mxeeerexammcmtedtommlnpiwbx*mmgﬁs tge!
Joints fahricoted using WO plpes.(Fig.8)e The Ve '%‘/5' WOE®
fatricsted becsusa they ?%159 conalderably checpar than the
compareislly avelloble '7' joints. As in tho case of main
e, In order to avold sir bicolw tho toil aads of Lsterals
wers alec kopt above the wster leovel in che Jdrus by tying
that end £o a pole £41pd on the ground, Two latezsls for



25 mm MAIN LINE 25mmx12mm TEE 25mm MAINE LINE

1
12mm LATERAL
Ly

Fig.5: TEE ASSEMBLY ~ MAIN TO LATERAL CONNEGTION




oonsh plot were lald aleng tho longitulinod side. Three
Eeparate cste of latorals wore used for three digfovent
treatoentd £or cach cxope Ag thone pdpos ward nade of bloel
polyoethylens, thoy sbuaorbed considorablo amount of hoat vhich
in turn zolsed the tenpevsture of lreigetion uater sul.stan~
tinily. In opdor ¢o gvold ghis, both laterals and maoin Lines
ware burded at 2 depth of 15 e~ under tho soll excepting thoir
tedd ends. The tall ond of both the mafndand latezcls voze
protactsd by tylng £ine grade wire mesh gt the ends. This
wak 0 prevent the ontry of foreign nateriols fnto thase
pipuoe at the save time foodlitntlo the expulsicn of atr,
Latoxrails worn laid at a distoncs of 069375 m from Lhe boundory
Lund.

3.11, Uaro tubes

Cormeraially avallablo 2 s PVC pipes wore uwsed as micro-
subos vhick functionad as delppero or endtters. [dorotubes
0f three Alfforcrt colours tmre used for threp lavels of
izrigacion for casy ddemtificaticn. The rnicrobubas wore
connceted to the latersls by making holes having slighitly
lesser dlamoker than the oxternal dlaocogor of &lw microbubes
and puohing the niorotube into thase holas for tight £4t.
These jointo woro looh proof o8 the syotem worled on low pro-
oours. The microtubs attachod to the latersl wos connected
to o distridubor. The loy out of latersls ond microtubes in
the experirentol field arc given 4n I'igeD.
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3.12, Dictributer

The 'heark! of this drip drrigoticon syston was the
distrinutor dovelopod et the Agranonic Ressarch Skation,
Chalokudy 4in the yoor 1977 (Fig.7)s The xate Of dlecharge
of tho nicrotubo connected €t tho loteszl was about 10 to
20 Ueroa/twnr. Tha cecoptod @ischarpe for o conventionsl
deip frrigation systam was 1 to 8§ litasg/hour which dgpands
upon diemctar of microtube. She Zunstich of the Alstriuter
was &0 raducs this high dischergs of 16 to 20 litres/hour to
about 1 %0 S Atves/hour, 7The dlasdvantags of the high dlg.
chorge wae thot a larger surface evea would Lo wotted and
thia vould increase the evaporation loss gnd reduce the affle
clancy of tiw systom, Disteibetor waz made Srom a 15 an long
12 o dlameter polycthylene pdpe plugped ot both ends with
commercially availoble z,/z" BVC plugs. The microtubag ware
connectod o the dlokribuzor in ths sane manner as they were
connsatod ¢o the leteral,. From the distyibuter, four microe
tubge Of 1S © dong wers tolion out which funstionod as the
Griprers, Tha dlechangd frem 8och dripper was about 2.5 Meres/
hours Thoro wore nix diatzibutors in casch drip irrigated plot.
Hator lcok ab joints, nanefunctioning of tihe dripper, improper
gikeingn, oto, vere rootificd then and there. The tips of
the mieratubos wore Ropt Zalged about 20 om gbove tho ground
curface by tying to otakes £4x03 on the ground. This was doae
to rrovent clogodng csused by sodl particles or smoll Ansects
cntering the mtorotubes and blocking the exie. Another
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aflvantago of keeping the dripper sbove tha grouwnd vas thot
any clogpiny dn microtubo could bo dmmediately nobticad,
he helight of the mlcx:ocum; tips tled to tho gtakes wero
gaioed or lovored to got tho £4incl ecourata dicchorge ond
to maintodn unifordty, %he dicchorges fron the nicrotubo
vera very scnsitive to (he varlastion in hoight.

3:13; Dizcherges of tlEorotuboes

Tho Alscharge £rom the microtubas were maintained at
absit 2.8 litres/hous, Ths dischargs could be varisd bys

. Changling the hydraulie hesd Wy raising oo lowsring
tho stosese okl

2+ Varying the leagth of microtubos which change
heod losg due €O friction.

3, Churolng ¢the dioreter of the micretubs,

4. Ralping or loweging the nicrotube Sipd cn the stanss,



Plate I, orage tanks for Drip Irrigation

Plate II, Layout of a microtube tip for
Drip Irrigation




gated Amaranthus Plot

Plate III. Basin irri
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REOULTS AND DICCUSGIGT
Bels Inftlol ooil chinractoristics

Tho physicol chapactorictics of tho soll wore doleoradnod.

delale I‘.lo!.g gm‘sz Q"ﬂ wl&!:ir\;g m&gﬂp ™

The average £ield copecity and viliing percontnrg Of
the sod) in the orporinontol £iold wvere 15.59 and 9.6 e
poctively. Tho dota arg givon in Tavles 4 ard S

dele20 Hgchonice) anglyole of the gofl.

Romulto of mechanieal snolyois showed that the ooil wvas
aondy kosne Tho porecnbtage of eooroe sand, fins oond, oflt
and eloy obtoinad arc 43.00°% 17.000, 24.23 3 and 18,75 raoe
poctivoly (Tablo G).

Gole3e o ad sy

The bull dancity of the ooll was 144 ¢/cc and the
detolls axo glvoen dn Table 7.

442 Dionatric obcorvotionn

Rezultn of biermotrie oboorvations tokon on both tha
cropa ane glvon 4dn Yablas 0 €0 16. Tho dizgronotis popras
sontations are glven in Pigumen G $o 16. Anelyods of varlanco
Tablcs are shovn 4in Apponddcos 2 €0 10,

403 Araronthus
4e3.1¢ Bhont holchi.

Plont helght wvos otaticticolly anolyced ond no aignifie
et difforoncos anong tho treatnonts waro aboorvads
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Table 4, Detarmination of £i9ld capacivy

Wedcht of telcht of veight Wedght We&ght tioisture
noisture Can + of Can + of dry of centent

Can wot sedl  dry soi)  sol)l  olsture
(o) €+)) (s) (31=(1) (2)=(3I)
() (&) i
(1) {2) (3 {¢) {s) {6)
420 81.7 580 170 2.7 15,8
340 3. 810 17.0 25 14,7
34,5 50,70 53.5 19,0 3.2 16,0

Moan £icld capacity = 15,5 por cont

Tadle 8, Determination oﬁ\‘unung point

Hedght Weight of Welight Wad.ghe. tveight  troisture
of Can + wat  of of content

maisture soll Cand-dry mofsture
Can 2041 d'?-m (2)=(9)  W075%°
1{+)] () (9)
{1 {3) {3 (4) (5) (6)
430 53.@ £7.8 15,5 1.8 946
340 51.8 503 1642 1.6 948
34,8 55.8 54,0 19,5 1.8 Do

Mean wilting point = 9,6 par cent
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7sble 8. ‘lochanfosl anaiyois of soil

Parcentage of coarsa sand © 43,00
Percontage of £ine dand a 17,60
Percontane of sile e 24,23
Parcontags of olay ® 31575

Taeble 7. bstination of bulk dencity of onfd

wotght tledght of (gight Uslcoht of Volurm of Bull
of coxe Cyiilndsre of cylie dry soll cylindsr Jdenoity

ingy molst soil nder + kg) (o)
m (ko)  dry soil (9)wm(1) '&} = 100

) (kg) to/ce)

(1) t2) (3 4) {s) (e)
1,45 2,77 247 202 4y 2 1.5
1.45 2,86 2092 D.87 "2“"‘*:"5 62‘;5 1,92
1,45 2.01 2.41 006 ¢ 1,45

lleen bulk dangity = 1,44 g/ce



Pable 8, Plant heishi of gnaranthus (om)
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Replicaticns
Toeatments a - - e fiean
23 12,72 26.16 15,78 14461 15.07
2 12,83 16.05 16422 13,35 14.62
T3 10,33 13,61 15,89 13.33 18.0¢
4 14,94 10.44 2020 13,83 17.12
5 12.08 16417 14.33 15,61 14,54
g (5] 14.40 18.27 26,06 14,068 14,95
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44326 ¥iold ot eoch hozvast.

e yicld ab Sirob heovest was staticticslly enalysed.
Thors vas oignificont difference batweon tha treatments. he
drip method of irrdostion vas cignificanely suporior to basin
rathods  The moxioum yield was obbainod £rom treatment 21 in
Aarip method vhich was on por with T2 ond 78, &lw cthor totate
wante dn dtdp mothod.

on stotiotical annlyais of the sccork! horvest, deip
nethof gave oignificontly hichep picla thoa baoin mothod,
Hamicnem yiold in baoln mothod wos ebtoind frem tooptront T4
vhich rocoived the moxiren gquantity of wokor,

Total yield obbainsed fn €he 4w horvests vere pooiad ond
andlyead gtavisticolly. XIn thio onalysis also sho yield ALffas
renee dn deip mothod ehowod significont digforonec. Srestrent
73 ublch pédceived nindmen quantity of water in drip rethod
was signiflieoansly suporior to tvoptmont T4 which zeceived
noximn quantity of waser in booin method of drrigotion.
Hexdmn yicld wac obboined from troathent 71 which rocolved
naxtran quontdity of wator An arip mothod. The nowimum yicld
in baoin mothod vas obtained dn T4 vhich rocaived moxire
quantity of wator in basin motheds. llousvor this vao on par
with 75 and 76, tho other troatmants in basin mathode

de3eTe 1! (2 )ing Do

Doy mattor pereontoge wvas otatictically anclycesd and no
ofgnificont differsace bot.ucn ¢ha treatrents vas ohoerved,



Tabla 9, Yiold of amaranthus et Ziret harvest (ky/14.3 o)
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Replications
Trost.ounts " s s - lean
1 de34 $e850 4402 458 de43
T2 4,34 4686 3.94 4478 4233
3 4416 3468 3458 4438 3:95
4 3434 3414 3.10 3,968 3439
5 3¢50 338 332 3450 336
% 3.94 2458 3.48 3.76 3.44

Ly
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Table 10. ¥i0lG of cmaranthus at occond horvest (k/14.3 o)

Raplicationus
roatnents oy s " - tlaan
T 7.0p 4,82 4034 103 4454
2 Se20 4442 4,76 2,48 4047
3 548 600 4450 3.62 4492
T4 424 4,10 3,08 1.00 3.11
75 .74 4.44 Lo 2,62 2.73
76 2420 3440 3430 063 2445




Table 11. Total vicld of amoranthun {(L/34.3 )

49

Replications
Treatnento oy oy - ” fean
71 11.3¢ Dedd Ge36 6456 Be02
T2 D.54 04,00 870 8220 0,09
23 Da64 De63 8.4 2.00 0.68
Pt 7455 7.26 6.18 496 Ge49
Py] 7424 779 dobd Sel2 0.4
6 Gald 5098 Ge70 484 5«83




Tebio 12, DIy satter percentage in anaranthus
nenlicetions
Treatments ¥/ T}
R R2 ]3 Ré
1 4 16,00 21,36 21T 205 19,04
73 18,25 22, 19.0 209 19.44
"9 15,50 22,70 20.0 20620 10,7
™ 13,60 20,56 10,40 21,66 10,81
5 4.8 26400 5. 20.83 21,66
75 1-)075 32 085 22-08 25.00 31 043
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4.4¢ Bringal

do8sle Bhouk hofcht.

HMaxdmia plast hetoht was noticed Sor the treatoent 71
$.0¢y Arip Mothod vith X9/CPE = L, Tho plant helght ia
treatment 73 was oa par with ploat bedcht 4o 24, T5 and 26.

83,2, Blowering,

}o oigniffcsnt difforonce in nuiter of dazys talen JSor
flowaring wvas obhcerved anong the trentnonts 4n olther delp
or baoin mothod of Aczigaticn,

4d.443. Predte/plont,

Frufta/plent ohoved no sigudfdesnt difforonce hotwoon
tha troctients 4n oithor doip or basin method of irrigation.

Asdeds Tok2) vicld.

N3 in amaranthus, o1 ctatistical anslyols, trinfod viedd
ohemsiyd oigndflcnat difforance batweon $ho dein mathed and thoe
baain method, Trestront T3 vhlch receivsd ninimum quantity
of wator in drip nothod vaz significentiy supozior €0 Sronte
nent T4 which received maximy guaneity of water in baoia
rethod of iovigation,

Beperdoonts condueted on vesekables by Sivenappan
a% e (1974) repaztod that the wator woed in Jdrfp muthod vas
only /2 to /5 of the purface metheod, Abrol axd Distdt (1971)
obtzinod signdficant lnorosse in the yilold and vator woo offie
clancy dn drip mothod of irmigetion. At llosar, drip



Table 13, Piant helght of brinjod {cm)
Repidications
Proatente "y . pon " fican
R

T3 3273 25.45 28,50 28405 283,14
T2 28470 8750 27.30 27.45 37,69
T3 28005 02145 25468 25,75 26413
5 2750 2593 24,30 24,50 2%,43
15 26480 35429 23475 2255 24,62
6 25630 27.25 23480 23290 24,04




Tablo 14, tuibor of doys ¢o flouer {(beinjal)
Replicetlions

Trentmanto - - ™ o Hoan
™ 1G4 118 111 114 111,30
T2 110 114 122 112 112,00
3 i1 118 123 1i¢ 113,238
T4 10% 115 83 115 113,28
@8 110 i1a 128 1B 133,75
) 10 115 114 118 114,25




Table 15. Fruits psr plant in nzinds)/10.8 m°

Replications
Tresirents o — 0 Hoan
<1 169 a9 122 28 118,50
2 110 91 62 78 C5.25
3 s o4 94 g8 2 0 [
k) 112 148 icd 168 132,25
5 130 07 111 74 105,50
6 a7 110 124 Gl 100.50




Tabla 6. Yield of Drinjol/10.8 rid
nky
Replications
Teoatenta lioan
Ry R2 R3 R4
3} 5,64 8416 4448 5426 5.14
o2 $e54 5,06 4452 5408 5,05
T3 8,16 4470 4.88 S.18 4.93
4 4.24 4,04 3499 4466 4.23
5 3490 3,68 3,72 9459 3.79
% 8424 3.08 9,78 3,00 3,79
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drriootion rasulted in oignifieccnt incronse in production

ond watey wae officloncy in crepo vites OnicRn, sugor boot

ond potate in compericon with surfase irriguticon {(AICORTICS,
1975). Exporinonto conducted at Agroncnde Rescarch Statlon,
chololnwly (Anon., 1977-78) ohauod chat vagotobles iile
omarenthus and Bhindd sceopended woll 4o drip drrigotion,

<he roosults of the precent study agreod wisth tho reoultn
obkoined by the shova workors. lkmovor, Roohy Varghese (1935)
224 not oozoedn any olgndficant difforomco in ylold of banona
undor deip ol banin methods of drrigation.

Tno delp drzigotion oyoten dnotallod for the aporincnt
werhod very wold throsghout eha drrigation perdod. Cloggiag
voo not at 2ll e cordous problen ao 4n Lhio cooe of dzip
nonslos or auitecrs and vhorever clegiing ocourred, they woro
cloorad by gantly Sapping tho rdorotuhen thros or four tineo.
Dypansive filtor units were thus olindnatod 4n thio syston.

It was scon ghot ghore wag vory listlo wod grawvth An
the drip irrigated plote comparcd o the booin irriguted pleto
08 tho wotted ourfose arco wos legser in tho formor qasos This
would emaoldorably sodueo tho lobour cost inquercd for weoding
cperaticng in tho plots drrdgasod by drim tobhodes ALl the
matorinlo roguired for Ghio oyoteon were purchosad locally and
coudd Be assendled by crdinary lohousors vithoub omy @1f8lculey.
flo cdhooive wos 2oguized oo this eyoton woz%ed on 1o pRocgurc
and Lhe microtubon verae asunccted by the push it mathod.
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Durins Arrigation by ordinory cuzfoco Dekhods fn a
hoctare of land sherxe will bo on am ovarage 100 motros of
waktod frzigation channol ot a timoe The meeoured 1020 duo
o latoral seopase 4n O 100 m chonnol, vao 27.7 %

ha expladned oarlicr, with only haif the cuantity of
weter applied in Lasin mothod, (uo drip oathod of irrigotica
gave sicnificantly suporior yield thon basin rethode In
affition 49 thioc, proctically thore wos oo convoyonaa 1oco
ir thie drip nothod, Thio o2ono that tha wptor reguired to
ireilonte one hootare of vagetobles by orxdinary surfonc oothods
vould bo oufficient to irrigato fwre tian 3.5 hoctavos of
tho oann vegetables by drip nethed and botter ylald could be
obtalnads

fdvantgoea
i, Dzip mothod of irrigation gove higher yicddo both
in cooronthys and Brinjsl.

3. alE tho quantity of water applics by dxip rethod of
izpdgation govo significently cuperior yleld then basin
wothod of ireigotion. In dedp mothed, oidy a portion of
ourfocs arca uas wetted and cvaporaticn todk place only f£ron
that arcae The cxuponent of oveporalicd An cvepotranspiraw
tion was conedderably roluced 4dn drip mothod. Duzibor in
tho cood of deip mothiod, only tho roo. Sono vas webied gnd
poreslation logscs €0 & large oxtent slininatod. Tho higher
yicdd ebtained dn dedp pothod with hald che quankity 0f water
mAght bo Gue to tho roroosd otated obova,
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3. Precticslly no weter was oot in conveyance, The
aversoe 1090 of water in tho booin ruthod of irrdcation while
irvrigoting on® hoctare of land was 27,79 And 4t vas further
noticed that half ehy guentity of wator epplied by drip rwthed
of ferigation gavo adgnificantly cupsricr yield then kasin
method of frrigoticons Thic moong, the woter wgquizad to
irzigato ono hoctoro of vegetablos can b2 used to lrvigata
mere than 3,9 hectaren of the coms vegatables by drip method
and Battor yicld could bo obkainods

4. Yeed growth wao Yoeo 4n plots irrigatod by dpip
mothnd, Tho roacon was that oanly g oooll percentags of the
curface ares vas wettod by drip and only 4 this wvotted arca,
there was weod growths. In basin mathod of irrigation, tho
entira gurfaca srea was wettod and this eauced wead growth in
tho uhole arene

Se Omuil cuantities of water avatlable in ahallow wollo
and tanks during dry caason could be offectively utilinzed
for raleing orops which would not bo posaible in the othor
surfone mothads of Arcigstion kecouse ladye amount O water
uould e iost in convoyance ani evaporaticn.

The spoelal advanteges of EAY deip Srrigation aystac
ovar tha conventional drip irrcigaticn eystem age,

1s Spocial siill $8 oot Zecuired for the fahricaeion,
fastallation, mailntcnanss and operaticn of AU drip ivriga-
tlan gystame
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2o ALY natorinle rouired for the fobrication ol tho
syaten aro 2oadidy asvadlodhle dn tho locad narkot.

3s Pepois ound zoctifdestion of faulto @on o dono in
the £leld dtoolf.

4e Qloguing {o pot & sorious prablon dn this syobton,
whila in tho conventicnsd coyoton, Qlogning of tho doipsoro
40 0 soricus problatie

Se SBince this cyston worl.S on Vory low preggurs, tho
pipoo and £ittings waed woudd lost Rongsy thon 4n the cace
of aonveaticnal oysteds

e AD the HAY Ardp Lrzfostion syston fo considapahly
cisaper than the convonttona) pyotems the coct benefit ratlo
would e high dn this cooee

30 Aleastvanto o af the BAU deip frrigatdon oyaten 1o
thest unlilko in the conventional drip frrigotion gyaton which
con cover @ largs orea and gan be fully outcmated, thio con
cover Ghly a smll e of onn €0 two hestexes ag this systen
woris on law prassud, X£ ¢he pressure o increaced, 4t nay
cose lookn o jeinto.

e relative effioionsy of AU drip syston with o
gonyontionz) mothod of Irrigaticon wish rospect €o other cropo,
oopnelally pexernial evopz {o oan Imporkons avea for future Limo
OF worke
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CURARY

Uater being & 14nited pesourcs, its efficient uso s
hagie to the suxvival of the ever increzesing population of
the world, Land and vater aro dhe two hasle neods £or pro-
grean in auriculturs and coononle dovelopmant Of any COUGREY.
The demand Lor thens escuzces oro incroasing day bw daye
Therefore, scientists are on ¢the ioch out for navw tochniques
€or naxinising the officiency in wator uses Thic is vhore
the Ardp Lsrigation pyston has g vital =olo %0 play.

The rnain pricoiplc of ¢ho Arip irrigetion epaten lo that
vater 1s suspifed only 4n the oot zona of arcpe, Thie systen
svoids unneceszary wottdng 6f goll mones not having any rocto
o€ the crop and aloo nindmioss loooes Gue to ovoporation and
deep percolaticn.

The evaluatica of the dedp and Lazsin methods of Arrigo-
tion vere casriod cut undsy €26ld conditiong st varving levelo
of water supyply da amapanthas and brinjal. Thors vere 6 £roabs
merts each having 4 zoplications. The oxperlont was lodd out
an randomicod block designe Tho gmacing of amaraathiug was
20 ¢m 2 25 o end that ¢f beinfel was 60 e ¢ 75 om.  ALL
Plots ware surseunded by bundo, The boodor plants tere
troatsd oo buffor plants %o mininise pordar offoeto., The
Inner planko wero treated as oxporinentsal plants.

Circular orificno plates were used in the nala channal
L0 moasure tho £l into the basing of eazh plant,
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Tho vhole fabricaticn work of tho delp frrigakion syston
wan done uaing the chaopest and locally avedloble materdals,
041 dzus of 2300 litros copacity wore used pn atorag tanks
for £ha érip syctone 28 mo and 12 mm block low density poly-
auhwlane pipes wore used for moin ond latercl lines reasoc-
tivoly. Thase linaes uore cobaded st o dopth of 18 o bolow th
goound curEace €O provent absorption of heat by tha pipes and
4t consequont trenordasion to Srrigution watore

tdcrobuhes of 2w diamter ware used as drippern or
odktorn, The oicorotubes vere onanectsd €0 the laterals ly
making holos having siiohtly lesser digneter than the extersal
dlameter of tho rderotubos and pashing the nicrotubee into
theoe holes for @ ticht £ie, Thess jolits were leal proof ap
the gystom uworkod o low prassure. o plorotubs nteatacd €O
the latorsl was connected €0 o distribubor.

The hoert of ehta Arip iemigsticon syston was the Alstrie
ator dovelsped st the Lgroaonic Rescarch Station, Cholokdy
in thae your 1977, Tho dletributor meduesd the dlschorce por
orditor ¢o akout 1 €o 5 litros peor hour, It distrilmutesd watar
through 4 nlerctube anittors,

T $ips of the nicootubes wore kepk raised about 20 cn
soove thy ovound sucface Ly tydns to stalos fixed on tho
grounds Tad dlochaspe fran tho nicrotubog eould be varded by
shanging Lhe longth of 4he ningotubes, roloing of lovering
tho nicrotube tipo on the stolws, changing the dlacoter of tho
nicrotubas and aloo by varying the hydraulie heads
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Trrigntion cohedule vas boocd on TW/CPD faties of 1.0,
0:75 and 0.5 4n both the methods of deip and baadn irrigoticon.
In dzip rothod, plots vere ivrigotod every day and the de~th
of trrigation watcr was bosed on the pon avaporetlion volue
of e provious doye 2In basin mathed, the denth of irrigation
woker was 50 rm oand the frequancy of lrcigation was Laood on
pen aveporation volues and XW/OrB ratdco.

The phyolcal chorzacteristics of the 2ol 4n tho cposie
rental £4014 woare studled and the soil testuro was found to Do
gandy Joame The Mlk donolity wen found to bo 1444 r/oc. T
avargga £icld enpecity ond wilting pavosntasd ware 15,5 axd
048 Zospoctivedy.

Deip rothad o8 dewigstion gave highor ylelds both 4n
ansranthue and brinjal. XIn the cace of amaranthus thoro wopo
no oigmificent Adfforowes 4n plant hodht and Aty matter
poreentngos, botwe: trestoantsas In the case of beidndel, w0
oltgndficant difforenoes ware noticed in mubor of doyn talan
for Slovaring and nunhor of £ruits per plant, botweon dho
totatmento. Thorxa was osicgndficont diffesonco in plont hoight
botwoon troalacnios

Uieh half tho quantity of water given in basin metlod,
delp oathod of dreigation gave algmificantly superior yicld
thon baadn mothod of frcigetion. Practically o0 wvator wag
Lot dn Gulp dredgotdon oystome The gwerage lons of wehor
due & comveyonea in tho £2cld channod in tho baoin polhod of
derigetion vhdlo depignting dn one hectsro of dand was fouxd
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GO O 27.7% This roans that the vator rogquired to irricato
ono hectaro of vegetobles by basin rothed can bo ured to drria
goto noro than 2.5 heookaron of thw ocomn vagstablaes by drip
rothed ard hotter yiold could bo chtadnod.

Opcein) okdlld 40 ot roguired for the fahwication,
installation, nolntonanen ond oporaticn of the KehdUs drip
irrication oystane AL Cho matorlanic roguirod for Lho fohple
aation of tho oystem aro rosddly avallcbie, Ropalr ood rockd-
flcation of foulto could o dono in ¢ho fiold isoold, Cloguing
vas not o oorlous probion in thio oystom. Oinco thins oystom
workod on low proscuRc, the pipod and eubhoo used vonld lact
longer thon An tho caso of convontional oyoton.

o drip drrigonion oyston Anotollad for Sha axperinent
vorted vory voll chroushout tho irrigation poriod,
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Appondix 1. Timo zomuirad ¢o flow 673 litmos of
¢ water usdng the 7.5 om dlometor orifice

of tho plate

licod ©f water Dioshanga Time zoguired

ovor cantsn of /500 co £low 675 L.

Orifico, in om in soeonds
1.0 1.2 8035
1,5 14 420,0
248 1,7 397.0
245 1.8 37S.0
3O 241 321.4
b 7% 243 305.8
4.0 244 292,83
4,58 22 37%0.0
.0 2.7 2500
Se3 2.6 241.0
G0 249 233.8
GaS 3.0 225,0
.0 3.1 217.7
T8 343 204.8
B0 344 198,98
848 38 193.0
s x b <) 1875
DeB 3.7 192.0

19,0 3.8 1785




Appendix 2. Anslysis of varisnca tablo for plant hoisht of smavanthus (o)

Sourens P 83 1188 F
Treatmeats 1) 23.08 €62 2,85
W@m 3 42,88 24429 S.82
Trror 1s 248,303 1462

Toksl 23 D029




Appandix 3. Analysis of variance teble for yicld in amaranthos at
£irst harvest (kofl4.3 md)

Sourcas o fake] 1159 7
Trastoeots 497 0.9008 11.09
Replications 3.39 G463 Seld
Bryor 15 1.36 040%

Total 23 774

CoDe = (04518



Appendix 4, Annlysis of varizace table for ylold of amarenthus at
gocond hartvest (/14,3 me)

Seurezd P 83 M35 P
Troatsoonts 5 22.17 <.428 6423
fepticaticns 3 35,02 834 11,71
LEecr s 10468 De712
Tekal 23 57.07

CeoDe = 137
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Appendly . Anslysis of varianco toble for dry matter percentagd

in gmaranthuz

sonrces oy 8g 358 P
Treatments 5 26.92 S.204 2.32
Replications 3 a0Ge37 563,790 36.70
Error 15 33.64 24240
Totsl 23 266,03




Appondix 7. Mnalysis of varionce teble £or plant haight of brinjal {om)

Soarces D 53 piris] P
Freshoonto 5 43,4947 870 4.25
Replicaticns 3 I2.1928 10.73 5,20
Error 15 3D.670% 2,045
Total 23 10543660

Colle = 2,15



Apponddx 8. Anplysis of varionce table for murker of doys o flower

Srinfal
Sourses Ty 33 ®oo ¥
Treatoenta S 29,00 5.80 1,75
Cryor 15 40,457 331

Tolal 23 218,30




Apcendlz 9. Analysio of veoriance table for fruits rer plont in Brinjal/

10.8 n?

Sereas o as 3s 7
Treatments S 9359,71 071942 1.78
feplications 3 2815.70 1238.89 2.3
Exror 1s 7353.46 45023
2otol 23 36128.,96




Appendisx 10. Mnzlysis of vorianso toble for yleld of bDrinjal (kpy/i0.8 me)

Soraes a7 boar) nes ¥
Treatienio S T.053 1,57 23.43
Ropliections 3 1.30 Te 527 765
Deroe is 202 G367
Zotol 23 13.44

Cols = (385



ABSTRACT

Ygil pleamed and afficiontly utiligcd L{rsigetion systonn
holp to hoop tho food production in paco with the Ancroasing
rosulation. fienco it Lo caoantiol to deelcn ond adopk an
cffteiont low cost coononta Srrdigaticn oysten tailorped to
oudt tho lowal potential and noodes Ot of Lhe efficiont
nathods of 4zrigation, dodp rothod 1o the reot prendsiag.
Drip ircicavion is conmporativoly now o our couatsy ond noods
popalarioation,

Tho ovaluaticn of 2 low coat drip irrdgation aysten
gabmicatod with che cheopest and Jocally avalloblo naterdals
in rolation to the conventicnal basin method of frsigotion
a0 denc 4dm ¢his axporimont tohing amarenthus ond bednjol ao
Indicoting cmopo. She irrigotion sehwdule was basod on Iu/Crh
Tatlon of 140, 0475 and QeSe4n both tho mothods vis., deip and
boodn Arrdgotions In drip nothod, plots wore dredgoted quory
doy and tho dopthh 0f derigatdon waters Givon wao Dapod on tho
pon ovapsnation value of tho provious doy. In basdn cothiod,
the depth of 4erigation wetQr given was 30 rme

041 dzums of 200 litros copacity were used as storogo
tanho Loz tho drip ireigoticn oystome 285 mm ond 18 m ddenato:
biack lou denedty polyothylone plreo wore used for rmoin and
latoral linog macpoctivoly which wora oribxadlded ot o dopth of
13 om holow tho ground curfaco.

tierctubas 02 2 o ddoneter wora weod oo deippors o
colceoro, Tho hoart of this dpip coyctan wao tho ddstribusor



Qovelopad dn M.heU. which cosld doldvor lrrigotion wskor ot
o clow rote af 1 o 5 litmes per homyr Szon oach oicrotube.

Physlcal charactoristics of Lbe soil ond blomaterio
ohoorvations of ¢ho plonts wore tukon Surdng the axcarioome,
uith holf tho quantity of weter given in booin mothosd, drip
mathod of derdgation gave significontly cupordor gicldd thon
basdn method of ivzigaticn, Pravticolly no wator was losk
in drip frrigation syoton. The gvatans loas of wotdée duo to
cowoyonce 4n eho Clodd chanvol &n the banin oothod of ircie
gotion dn one hcotevwe of lond ¥wao 3%.7, This mosns that tlic
wobcr roquired to irricate oua hoctere of vegstables by Dasin
rethold cen ba used 0 Irrigete wors than 2.9 hestaro of tho
s vegetoblos by Gsdp mothod and dotter yield comdd be
chtnineds

woad grouth wos found o bo loos dn Gl plote drrigated
by dedp methods Special skill is not zoouirod fao sha fabwle
caticn, inctailotlon, orintenance ong oposation of thy Maled,
dmip drnioation syotaGme



