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irrigation is an age old art# ao old as civilisation, 
ffiha increasing need for crop production for the growing 
population demands tfca rapid csf'ponsioa of irrigation oyctonn 
throughout the world# Water# boing a United resource# ito 
officiant uoo ia very vital for th© survival of the over 
increasing papulation oC the world# Fconanle and social 
development depend noon ircreasad agricultural, production# 
band and water arts tho two basic nsa&o for progreaa in agri­
culture# sioca thora io no ogopo fear expanding tho extent 
of cultivable land appreciably# the productivity of tto land 
too to bo increased by ocno moans# P^santly tho availability 
of water fcaing United for irrigation purposes# tho efficiency 
of utilisation of water ban to bo lacsseaDod by adopting nodom 
nottods of irrigation# out of the officiant methods of irri­
gation# drip netted io fey far cuporior without any tofot*
Drip irrigation too proven to bo a praaioing technique for 
providing pEooioo application of water without wastage, 
cyoten io gaining pxmt u m  anong racoorehoro and fomsro# ?ho 
drip irrigation syaton# fey nare io found to have originated in 
the l0uO*s in Israel#

Frcu time tonsraarial# gravity irrigation by way of flood­
ing in furrows or*3 various form of tooiraa tovo bean practised 
all ever the world# Oador tee surface systems* water 
infiltrates into the sail while traversing and also 
while standing in the furrowo* borders or basins# which
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depends on the quantity* duration and rate of stream flow, 
tha gradient, soil texture sad structure, The overall Irri­
gation efficiency to the surface method on an average ecxnes 
to only 25 to SO pas cent* bos* of water occur# duo to 
seepage* evaporation and daep percolation* Additionally It 
leads to problems eudh as erosion, salination and water 
logging which ultimately reduce the productivity ©2 land*

to recent years advanced methods of water application 
UJso drip irrigation ha^secelved attention throughout the 
world* to this system water is delivered to each plant at 
its root sons through a net work of tuboa. xt work# under 
low or rrodlun pressure and only the required quantity of 
water is provided daily in order to avoid water three# to 
the plant* toe basic principle used to developing the system 
was the maintenance o£ plant* under minimum moisture stress 
by keeping the soil at or near field capacity by application 
os water at frequent Intervals* Tho efficiency of drip irri­
gation la very high as it supplies water at the rtcftt place 
to toe correct quantity at the right time*

The initial cost o2 conventional drip irrigation equip­
ment which cornea to about Rs.40,00!)/- per hoctoro la toe 
limitino factor Bor its large seal® adoption* skill required 
for the installation* operation and maintenance 02 the pre­
ssure seed system, procsuro control system end filter unit# 
are toe other bottlenecks encountered to tola system.

Considering theao problems, the Kerala Agricultural
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ih© total initial cost of the equipment da only about 
Ug*18,OQQ/- to Ro*2D,080A par hectare* The equipcmt will 
loot at loaat for 8 to 10 years* One© installed, additional 
labour do not necessary to operate tho oystcn compared to tho 
baoin nathod of irrigation where tho labour requirement Is 
high Cor control ling and diverting tho irrigation water*

Tho relative e*£vanfeages and disadvantages of this low 
coat drip irrigation oysfcoea ia tested in this study ever the 
conventional basin method oft irrigation in arcaranthus crrl 
fcrinjal*
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A brio£ review of literature on studies conducted in 
drip and other rasthods of irrigation are sumraariasd below?

Drip or tricklo irrigation can be defined as the daily 
maintenance o£ so edsguats section o£ the root cone ofi a 
plant at or wssr field capacity desing the growing and pro­
ductive cycle* Drip irrigation la the fore-runner of a soil­
less culture system which uses the soil as an anchorage only 
and not ao a food reservoir (Berry i<arlsnan* 1971) * Drip 
irrigation is a multidisciplinary agricultural practice and 
has enormous potential and posaihilities (Goldberg* 1071).

Tho basic principle of drip irrigation is to ssplaco 
water end sometimes nutrients used by plants during tho pre­
vious day and to supply these requirements without wastage or 
stress to the plant (Swan and Coffman* 1071)»

Drip or trickle irrigation is one of tits secant methods 
of irrigation* teeming increasingly popular in areas with 
water scarcity and salt problems* In this method* Irrigation 
is accomplished through a net-work of tubes* The system 
appliea water slowly to keep the soil moisture within the 
desired range for plant growth* Experiments conducted to 
compere drip irrigation with conventional surface irrigation 
showed that tho former saves upto 00'J water* reduces wsod 
growth* improves germination and gives the same or sometimes 
rare yield (siv&nappan* 1977a)« your drip irrigation treat­
ments with moisture levels 35* 50* SS end 80?* of available
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roGoived during tho cropping period in conp&ricon with irrl- 
gated water applied contributed to this anomaly#

Cucunbers wore drip irrigated to evaluate the water 
roquiraraont and effect ©£ silver coated plastic nulch on crop 
X&rforraanca. ,£he moist treatment gave significant inereas© 
in crop yield compared to wot and dry troatiaento. Yix> uoo o£ 
plaotic rruleh further enhanced production by 4.6 t/ha (Goyol 
and silicon. 1903) ♦ 'She experimental reaultQ during 1931-02 
revealed that response ©£ ash gourd to different methods of 
irrigation was not significant* The interaction batmen 
lovola and nethodo ©£ irrigation was significant* £bo £rult 
yield increased with increase in the ratio under drip# whoroao 
it increased upto 0.7 Xw/cp® ratio and then declined under 
basin method. Further* the yield under basin nathod was higher 
than drip upto 0.7 ratio and at 1.0 ratio* there was substan­
tial reduction under basin method (Anon.* 1932-S2)• Yields 
of tonsatooa under drip irrigation were double that of opririhlor 
irrigation* Apart from thio* ttoo fruit was noro mi£©m which 
meant less grading and sorting (Grobellaar* 1371).

ftemte crop at Coinbatoro yielded 9 t/oerc undlcr drip 
oyotom as coaparod to the corresponding control yield o£
7 t/acre* savings in water obtained by drip irrigation 
for different crops vary £rem 60 to Ctr'* From the results 
obtained* it was seen that drip method aavod not only the 
water but yield was also increased. At present* the economy 
o£ adopting the drip method does not attract the average £amor



as it ccrws to nearly RB»3000/acre (sivanappan and PsdaaJwnari, 
1900). Abrel and Dixit <1971) compared the drip ©sthod with 
cawentioaEi baaln irrigation in India for onion and bhindl* 
tfhoy found aignificsnfc yield and water use efficiency increase
for the drip oethod, ascribed to tooressea availability of 
sell raaiotura at lowsr tensions and seduced surface evapora­
tion*

Drip irrigation, resulted in significant increase in 
production sod water use efficiency off onion, sugar best end 
potato at iUooar in comparison with aurfoee irrigation 
(AXCSBhmqs, 1973*1973)« one carrot and two onion variation 
were drip and sprinkler irrigated* Drip yields wars greater 
than sprinkler yields when egual gross araounto of water were 
used* Drip irrigated onion end carrots were larger on an 
average than the sprinkler irrigated cniona end carrots 
((deleted and he Door, 1983)*

y
Perking cn Sim tortured soil at Phoenix, husks oJ*. 3k* 

(1974) observed that ssotiraum production o£ cabbage was almost 
identical under drip and furrow irrigation* They viewed that 
drip irrlgatias has the potential to reduce irrigation water 
rajuiraraonte but not consumptive use of water under natty field 
conditions* In eaoa of vegetables at JaShpur on lossy esnd 
soil, drip irrigation resulted In higher yield and water use 
efficiency than sprinkler and furrow irrigation* Only son 
water applied through drip in oestparioon to furrow yielded 
eisillar amount of potato tuber* Thus the water use efficiency
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vso doubled (Singh* 1974} • Tho arperinants conducted with 
vegetables and cash crops at Tamil Rada Agricultural ttolwr- 
sity, Coimbatore for fcho past three ysara shewed that the 
water used in drip rsafchod wea only 1/2 to 1/S of the control 
(surface rathod) and at the aano tine yield was incteaaed by 
10 to 40'S in many crops (sivonnppan ££ al** 1974} Sivanappan* 
1975* l977ay 1977b} Slvansppan end ttatarajea* 1976} sivansppan 
and ralaniowsBtv* 1973} *

The work done by Koahy Varghese at Kerala Agricultural 
university (1935) Shewed that there vas no significant diffe­
rence In the yield of banana under drip and basin method* of 
irrigation* The number of days taten for flowering were not 
significant between different treatments in tho above study* 
Tbs trial en banana conducted at Coimbatore showed that oven- 
though tha yield vae redhead by 3 bj/plant, the vatsr saving 
vas 3/4th of m e  control system* Zt vas aleo noticed that 
plants in the plot lrrigatod by drip method flowered earlier 
than those in control (Slvonsppsn ££ al*. 1976} •

An obasrvationel trial conducted cn peppaya at Tamil 
Uedu Agricultural University* with drip and control methods 
shewed tho yield in drip plot was increased fay 69X* Tbs us* 
of water in this cose vas only 73*39 ca while in control 
method water used vae 233*5 cn excluding rainfall in both the 
cases (sivanappan and PedfcjaJtumari, 1989) • yield trials 
demonstrates s response to drip irrigation to torns of plant
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growth and yields o£ a rango of fruits* vegetables and fomsfc 
troaa la comparison with other methods, whilo the «oot 
development ofi taeat© was seduced under drip irrigation. that 
a£ other crops was greater in ear©ari*on with traditional 
methods. Drip irrigation had no adverse effiect on soil struc­
ture (zerhig cad Chiaranda* 1979)« In a £ield study in 
Maryland, U.S.A., drip and travelling gun sprinkler irrigation 
system vara compared on six fruit crops. “She total initial 
coat oS the trickle irrigation ayston wsss S9’i o£ the coat of 
sprinkler system* “Jho trickle system used S455 lees water and 
74?5 less enesgy than the sprinkles in supplying the sens amount 
ofi water to the sane crop (runt £& &»» 1970).

The drip irrigated apple orchard produced 61.8 5 more 
total yield than during the previous season when it was flood 
irrigated (Gretoellaar, 1971). in case of drip irrigated grapes 
£cr wine production, a tremendous yield increase (199*5) was 
obtained compared to the production ofi previous years which 
was flood irrigated, “She drip irrigated guavas contained 3,5 
nore sugar than the sprinkler irrigated guavas*

An eaperinantal area ofi drip irritation on wine grapao 
at Great cestom Victoria gave 3Q5S taoro firult yield (smart, 
1971) » Experiments conducted in Hen niver Volley grapca 
showed that drip irrigation increased yield toy 62.655 os that 
in sprinkler irrigated fields. Eteld trials were carried out 
in 1976-1981 to compare the drip irrigation of rasoberrios 
with sprinkler irrigation. Drip irrigation increased yield
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by 10*0 S An ocmparlcori to sprinkler irrigation* but fruit 
quality (nsan fruit weight* colido and sugar contents irqproved 
only olightly* Drip irrigation of raspberries ccnpared to 
oprinklor irrigation resulted in a 10*4*5 reduction in rater 
roquiroosnt end 10#9& loss production cost/100 fcg fruit*
© rip  i r r i g a t i o n  a t  3 d ay s  i n t e r v a l s  and o  90& o f  e t a  (nan in u n  

©vapo t r a n s p i r a t i o n )  p roduced  good r e s u l t s *  D rip  i r r i g a t i o n  

r e q u i r e s  h ig h e r  c a p i t a l  io v s a tn o s it  th e n  s p r in k l e r  i r r i g a t i o n  

( Iv a x io v *  1 0 8 4 ).

Work dona w ith  otrawberrica i n  S ou th  C a l i f o r n ia  shewed 

t h a t  i n  d r i p  i r r i g a t i o n *  r a t o r  u sed  i o  lo o a  th a n  SG^ o f  t h a t  

ueod  i n  c o n tro l*  The s a l t  c o n te n t  o f  t h e  bod d e c re a s e d  by 

40*3 u n d e r  s ta n d a r d  d r i p  sy ston*  s ta n d a r d  fu rrow  i r r i g a t i o n  

p ro d u ce d  & o a l t  b u i l t  up  l e a f  burn* t t o  number o f  p lo n tq /  

a e ro  c a n  bo  in c re a s e d  by S0& w ith  e q u a l p l a n t  p e rfo rm ance  

th u a  in c r e a s in g  y i e l d  by  o t lo o a t  t h a t  a rrm n t u s in g  th e  d r i p  

sy s tem  o f  i r r i g a t i o n  {Remor* 1071) •

Drip was superior to sprinkler irrigation. as ©impressed 
in greater annual loaf and hunah production* fruit also and 
total yield in palm ©onpared with furrm irrigation Cneuvoni, 
1974)* Drip irrigation increased yield by 67‘S under Dappaulo 

? conditions in brinjal <vioria and zianfrinsto, 1974)* naiso 
developed mre rapidly end gave higher yields in drip irri­
gation (Goldberg 1976)* Trials on drip irrigation
In sugarcane conducted in txawal dialed equal or bettor yield© 
than with furrow irrigation (Gibson, 1975)* In 1933* a little
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d i f f e r e n c e  i n  y i e l d s  o c c u rre d  when d r i p  i r r i g a t i o n  v a s  a p p l ie d  

by a  s in g l e  d r i p  l i n e / m s  o r  two c o t to n  r w o #  a lth o u g h  y i e ld s  

d e c re a s e d  d r a s t i c a l l y  f o r  a  s in g l e  d r i p  l i n e / t h r e e  c o t to n  

row s (Dusks ofc a i . *  1974)#

E v a p s t r s n s p ira t io n #  a  c ro p  c o e f f i c i e n t  and a  w a te r  use 
e f f i c i e n c y  c u rv e  w ore d ev e lo p e d  f o r  d r i p  i r r i g a t e d  c o tto n *

F o r n a x in m  y ie ld #  639 *  SO m  o f  u a to ^  i s  r e q u ir e d  f o r  eva^x>* 

t r a n s p i r a t io n *  rihen w a te r  su p p ly  i s  U n i te d #  d r i p  i r r i g a t i o n  

i s  n o ro  e f f i c i e n t  th a n  fu rro w  i r r i g a t i o n  f o r  p ro d u c in g  u n i t  

c o t to n  (Phono ^  1984)* £ to  work done toy K riohnan (1977)

stow ed t h a t  a p p l i c a t io n  o f  s a l i n e  w a te r  toy d r i p  netehod d id  n o t 

a f f e c t  econom ic y ie ld *  However# t o  found t h a t  w h a te v e r  bo 

th e  case#  ia s o  s a l t  w a te r  a lw ays r e s u l t e d  i n  b e t t e r  y ie ld *

The raossie tyro enittero perfcrned well under tbam  conditions 
due to their ability to spread the water oa tho soil sarfoca 
and thereby increasing the wetted area that is# enlarged water 
spread area in cortparAoen with tto raicrotubos# hoim  and 
ooestet typo onittoro*

C o n v e rs io n  t o  d r i p  i r r i g a t i o n  r e s u l t e d  i n  s u to o ta r t ia l ly  

lo w e rin g  th e  o p e r a t in g  c o s t s  otk3 iE & ra v ln j w a te r  and n a t r i o n t  

a p p l i c a t io n  e f f i c i e n c i e s  (B u i m d  lU nosota#  1935) *

T to  rev ie w  o f  l i t e r a t u r e  r e v e a le d  t h a t  s tu d io s  on evalua­
t i o n  o f  d r i p  and b a s in  i r r i g a t i o n  i n  v e g e ta b le s  u n d e r t r o p i c a l  

c o n d i t io n s  a r c  l im i te d  and  sc a rce *  ‘Jho s tu d y  m o  co n d u c ted  

t o  e v a lu a te  th o  m e r i t s  and d e m e r its  o f  d r i p  i r r i g a t i o n  o v e r  

toaoin i r r i g a t i o n  i n  v e g e ta b le s  u n d e r  t r o p i c a l  c o n d i t io n s .
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MATERIALS A52D METHODS
Ths evaluation studies wars done under field eooditlcna 

In a carefully laid out irrigation ejspestaent at varying 
levels o2 water supply* Tho whole fabrication work vaa done 
with fclxs cheapest oad locally available materials tailored 
ta suit an ordinary fasraer*e capacity* This eyetera was 
desired for a lew hydraulic haad of 1 to 3 metres*

3*1* Principles ofi tbs syefcen 
Drip irrigation is an advanced rastljod of applying water 

to the plant at its scot asns through a network o2 tubes* 
it weeks under lev or raedius preemsre sad only the required 
<juar.tifcy of water is given daily in order to avoid water 
stress to the plant* The criteria used in developing the 
system were rainireun moisture stress which could be maintained 
cn substantial part of the root sees and this would be achieved 
at minimum capital and labour cost*

Zn this syctesa* water is applied to a point threutft 
raicrotubsB* The mlerotubea ere connected to the lateral pipes 
which in turn are connected to subraalns or mains* The mein 
pipe ie connected to storage tank* The system ie designed to 
work on low pressure* The rate of discharge of the microtUbes 
varies fran i*o to 9*0 l/hs. The water applied maintain the 
soil always at or near field capacity and thus maintaining 
moisture level in the fields at the optimum levels*

3*2* location 
Easpar&aeatal plot was located in the instructions! farm 

of Collage oS Horticulture* Yailanl&csra (i>latos 221 to vx)*

13 '
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3*3* Field capacity and wilting percentage
Field capacity and wilting percentage were estimated 

by the pressure plate apparatus available at college of 
Horticulture* vollanikfcara* Tho apparatus consisted of 
ceramic pressure plafcoa of high air entry values contoiaed 
in air tight metallic elmmbor ntrong enough to withstand 
high pressure* The porous plates tier© saturated first* ?ho  

saturated soil sample o ware filled in rubber rings and those 
were placed on the platoo* Then the plates wore transferred 
to the metallic eharnbors* The plate outlet tubo leaving tbo 
ddaphratpi was connected to the outlet of the chamber* The 
chonber was closed with special wrenches to tighten the nuts 
and bolts with the required fcorqUQ for sealing it.

Pressure was applied fron a compressor through a control 
system Which maintained the desired pressure* Pressure of 
1/3 and IS bora were applied for determining field capacity 
and wilting point respectively* Hater started flowing frca 
the saturated soil samples through the outlot and continued 
to trickle till equilllbrium against the applied pressure was 
achieved# aftor that the soil oonpleo wore taken out and oven 
dried and tho moisture contents wore determined by gravimetric 
method*

3*4* Mechanical analysis of the soil
Mechanical analysis was dona to dotemine the various 

soil separates - coarse sand* fine send* silt and clay in tho 
soil of tho esaperimantol plot* She pipette method was used
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for thio analysis. The procedure adopted was as follows t
TMoty 0 o£ air d c M  soil was weighed and tho sqdo was 

transferred to 500 nl boater# Fifty sal o£ 6H hydrogen peroxide 
was added end plaaad cn a water bath with occasional stirring 
by means of a rubber tipped glass rod* Cars was taken to 
avoid frothing* The process was repeated till no effesvsseanoo 
occurred on addition ©S hydrogen percaeida* Tho eontents were 
allowed to cool and 25 nl 2 u hydrochloric acid was added to 
remove tbs presence os carbonates. less due to frothing was 
avoided* contents wore allowed to stand for 2 hours with 
occasional stirring end then filtered through thatmen no. 50 
in a burner fuaael under auction, m s  entira soil was trans- 
fsrsed without loss into burnsr funnel and the washing conti­
nued till the washings ware free oS chloride. The add free 
soil left as a residua on ths filter paper was transferred 
with jet of distilled water Into the stirrer cup* The total 
volusa vas United between 409 to 450 ml* nnswgh normal sodium 
hydrochloride was added to tho bottle to etahe the contents 
distinctly alkaline* The contents ware etlrrsd for 30 to 
25 minutes till dispersion was eonplata* The contents of cup 
were transferred to a 0*2 cm sieve plaoed on a funnel* the 
fllterete being collected in a lOOO ml spoutless measuring 
cylinder* The filtarote was made upto 1000 ml mark by adding 
distilled water* The residue left on the sieve was transferred 
without loss into a weighed Chins-dioh. zt was dried in an 
oven at 105°C* and weighed to constant weight* This was the
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weight of the coarse cand la the soil and Sroca this, the 
psrsontage ©2 aoasea asad was coleuletad*

The toogserature of soil water suspension in the spout­
less measuring cylinder was noted* Xt uae covered with • 
ruii»r stopper end was shaken thoroughly with repeated inver­
sion, The rubber stopper was resrwed end the step w*teh was 
started* The suspension was allowed to stand undlGturbed 
for the apoeifled time corresponding to the temperature of 
the suspension for ellt U  oinatsa) • ft- sample of suspension 
was token just et the esgiiry of the tiro® from 10 <n depth 
u&lng a Robinson’s pipette* The suspension was transferred 
into a weighed China-dish* It was dried first on a water 
hath and than in ta oven et 135*c and weighed to constant 
might* This was the weight of silt and clay fraction con­
tained in the saraplo oS suspension* From this the pceooatags 
of silt and d a y  fraction was calculated*

The soil water suspension in the spoutless censuring 
cylinder was Shaken ones again for a minute and kept undis­
turbed for the apaeifio time for the clay separation (6 hours 
and <0 ninutos)« At the end Of the period & aoraple of suspen­
sion was taken at 10 cm depth using the pipette* This fraction 
was dried and weight found out* Vtxsa this* the percentage of 
day was calculated*

After sampling of the clay fraction* the bulk of sus­
pension was thrown away leaving the fine eoad fraction at 
bottom of the jar* Xt was transferred without loss to a boahaar



m l m  distilled water w &  water m a  efld&S to naka suspension 
to otand at a height o£ 10 aa* oontratD ©£ tho beaker 
wore stirred with a rubber tipped gloss rod rad then allowed 
At to stand for tta tin© requted for fin© srad oedineatatioa 
(4 laitsubes)* hfc th£3 G-ss&ry o£ tho tino* the supernatant liquid 
wo© poured off# She process was rcpoat&d till tto poured off 
liquid was as clear m  the water added# residue at the
bottcn ©£ the boakar (\Mc& 1© the £leao sand} war transferred 
to a weighed Chino dish# It woo dried in an even at IQO*C and 
weighed to constant wight* tfrora this welgnt* tho percentage 
of fine osn& in the given coil esnplo i*as calculated*

3*4* Bulk density
The bulk density of the coil was datamtood by using 

standard cora cutter# the core cutter was driven into the 
©oil and an tmeosspaoted core wo© obtained* The acnplo was 
carefully tr&nsod ot both ends of the goto and its wighfe 
tatea* sample woo dried to an even at 10S*C until the 
mtoburo waa removed rad it was again ueigfrcd# Volin© of the 
©oil c©m was tto sane as the tosid© votom of tto core 
cylinder* height of tto dry soil divided by tho volune of 
the soil core ̂ gavo tho bulk density of tho soil*

3*5* t*ay out
£»ay Cut of the oi^orirmt was done to tho vegetable 

garden of tho College of terttoulturo* the ©sperferat was 
laid out in a rentaltoed block design* Two crops* emranthua 
and hriajal wero tasted* Soto lor? out rad design war© adopted
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£ot testing bath tha crops. There were six treatments 
(8 methoda x 3 sates). The rates ofi irrigation were based 
on Xw/cpe ratio i.e., the ratio o£ the irrigation water 
applied to cumulative pan evaporation* The treatments were 
labelled as foUosei

X & S & S & l  £ &  & s& b
VI »rip 1.00
T2 crip 0.75
»3 Drip 0.50
T4 Daeln 1.00
TS Basin 0.73
T6 Basin O.SO

Eadh treatment was replicated four times and replications 
were labelled Rl, as* R3 and R4. Ee«h replication containing 
all the treatments was laid out in a bloat. Treatments within 
tbs block were selected at random, altogether there were Sour 
replications and six treatments Scar each crop making a total 
o£ 34 plots. The net else 02 individual plot was 4 x 3.75 n. 
She net area OS experimental plot was 540 m®. Each plat was 
separated by n bund having 45 aa width at bottom and 30 cm 
width at top* The gross area o£ the experimental plot wae 
637*9 a3 Sor each crop*

After the completion oS land preparation o£ experimental 
plot Sor planting* the seedlings o£ both the crops (brinjal 
and aesoranthuo) which were grout, in nursery were transplanted*
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The spacing of beinjol was 60 cn sc 75 cm end that of amaranthua 
was 20 an k 25 cn# Tho fertiliser <n#p#K) and the plant pro* 
teatian practices followed wore as per fc&s raccaraendations in 
the package of practice# nitrogen was applied as urea, 
phosphorus as cn^rphoophate and potsoiun as muriate of potach# 
Cow&ung vao applied so basal <3oso at tho rate of 20 fc/ha. 
Brinjal was harvested in four pickings* X» the case of 
anarsathue two autelnja xmso teten during the oaperiDontal 
period# The border plants war© treated as buffer plants to 
minimise border effects# The inner plants were treated as 
ê cporinentai plants#

The diagr&n&tio representation of lay out and individual 
plot are given in Big# 1 to 3*

3*6# scha&ulo of irrigation
irrigation edhadulo was based on open pan evaporation 

value that is Xw/C^B ratios in both the methods vin** drip 
and basin irrigation# irrigation boned on treatments woo 
given after ccmon Irrigation to ell plots before planting#

Drip irrigation was given on every day depending on 
the evaporation value of the previous day# Bor erampl©# if 
evaporation value of too previous day was 0 m  in treatment 
T1 (xis/cpb a 1> the depth of irrigation rater given won 0 m* 
Similarly for the treatment T2 (Xw/cpn « o#73> the depth of 
irrigation water given was 6 m  and for the treatment T3 
CX/CPB « 0#S> the depth of irrigation water given was 4 nn*
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In basin method# tho depth of irrigation water given 
for one irrigation was 30 nn* The quantity of water applied 
was ©75 1/plot/irsigation* Tto irrigation frequency for each 
treatment w&a based on cumulative pan evaporation values.
Tho treatasm, T4 <Xw/CPB » s) v?ao irrigated when cumulative 
p m  evaporation value equalled to 30 mm* The treatment T5 
(Iw/CPE a o*75) was irrigated when cisnulafcive pan evaporation 
value equalled 40 nn* The treatment ts (xw/cpg » 0*5) was 
irrigate wircn cumulative pan evaporation value equalled to 
©0 mm*

The details of irrigation far each treatment are given*
In Tables 1 to 3* irrigation was given till tho middle of 
May after which there was rainfall and the experiment was 
discontinued*

3*7* Irrigation channels
Tho water was pulped frcn the pond soar the main gate 

of the university* The water was punped farm tho rain source 
Into the main channel which was located on the longitudinal 
aide of the o^pertoental plot* rrem the main channel# water 
was diverted to subchannels* Vtm sub-channel was located 
in batuesn each replication was the transverse ©Ado of
the eaportaental plot* t o  tho sub-channel# water voe 
diverted to the individual plot after careful oeasurcrmt 
by using orifice plate*

Qurlng irrigation ia a hectare of land there will bo
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Vdbia 1. sotoSula oS irrigation Cor Uiq raonth o£ natch 
(in iitroo)

B ateo
ntfopo-
r & tta i

m
f e l l
a n

txrt& oSs g£ i r r i g a t i o n

G rip D aa ta
(T reatoo t& o)

?1 72 73 T4 75 TO

9 8*0 «o « *• -

m 0 .5 - 186 .00 133 .00 90*03 - - -
n 0 .0 - 191 .25 143 .44 9 5 .0 3 • -
12 0 .0 - 193 .50 145 .13 9 6 .7 5 - mm -
13 6 .0 ** 190 .00 140.50 9 0 .0 0 675 -
14 7 .0 - 153 .00 114*75 76*50 - 675 «■*
10 7 .7 - 107 .50 110 .13 7 0 .7 5 - - mm

16 7 .0 mm 170.25 129 .84 0 6 .6 3 - +m

r ? 0 .0 171 .00 120 .25 8 5 .3 0 - • 675
19 0 .4 • 126*00 94*50 6 3 .0 3 675 - -
19 6 .7 - 144*00 108.00 7 2 .0 8 - mm mm

29 5 .2 1 .0 153*75 113 .06 7 5 .3 3 mm 673 mm

21 5 .9 6*0 117.00 0 7 .7 5 5 0 .5 8 - mm

22 0*7 - o ** - mm - mm

23 0 .4 tan 12@* 25 9 6 .1 9 6 4 o l3 mm -
24 0*7 « 144 .00 100 .00 7 2 .0 0 675 mm

20 7 .2 - 150 .75 113 .06 7 5 .2 3 - - «*
26 7 .4 • 162 .00 121 .50 0 1 .0 0 • mm -
27 7 .0 «* 166 .50 124.83 0 3 .2 5 mm 075 673
23 9 .6 - 157 .50 110 .13 7 0 .7 5 675 - -*
29 1 0 .0 *» 216 .00 162 .00 1 0 0 .0 0 - mm

30 6*0 «• 225 .00 163 .75 112 .50 mm mm

31 6*3 -fc 135 .00 101 .25 67*50 49 -



T a S & o  2 .  S s h o S u l o  o £  i r r i g a t i o n  £ o r  t h a  o o n t h  o 2  A p r i l ,  ( i n  l i t s e o )

n a t e s
E v a p e -

r a t i o n

n n

a a i n -

f e t t
TO

M s t h c d e  o £  i r r i g a t i o n

s r i p

{ T r e a t m e n t s )

B a s i n

V I 7 2 TO 7 4 TO T O

1 7 . 1 * 1 4 1 * 7 3 1 0 6 . 3 1 7 0 * 0 9 6 7 3 6 7 3 •to

2 7 . 2 * • 1 5 9 * 7 3 1 1 9 . 0 1 7 3 * 0 3 - • m

3 0 . 2 m 1 6 2 . 0 3 1 3 1 . 5 0 0 1 . 0 0 « » •

4 0 . 1 - 1 0 4 . 5 0 1 3 8 . 3 8 0 2 * 2 3 - • to 6 7 5

S 7 . 1 * P 1 8 3 . 2 3 1 3 6 . 0 9 9 1 * 1 3 6 7 5 m ~

0 7 . 7 • * 1 5 9 . 7 3 1 1 9 . 0 1 7 9 * 6 8 m 6 7 5 -

7 7 . 2 - 1 7 3 . 2 3 1 2 9 . 9 4 8 6 * 6 3 m • -

3 7 . 7 m 1 0 2 . 9 3 1 2 1 . 5 0 @ 1 * 0 0 * • m

9 3 . 0 4 » 1 7 3 , 2 3 1 2 9 . 9 4 3 6 . 6 3 - m

1 0 6 . 1 « * 1 1 2 . 5 0 8 4 . 3 8 5 6 . 2 6 6 7 3 * » -

1 1 9 * 0 m 1 3 7 * 2 3 1 0 2 . 9 4 6 8 * 6 3 - m -

1 3 6 . 6 * 2 0 2 . 5 0 1 5 1 . 8 8 1 0 1 * 2 3 6 7 5 -

1 3 7 . 4 « * 1 4 8 . 3 0 1 1 1 * 3 8 7 4 * 2 3 6 7 5

1 4 7 . 7 • 1 7 1 . 0 0 1 2 8 . 2 5 6 5 * 5 0 6 7 5 « f r ~

1 0 9 . 2 • 1 7 3 * 2 3 1 2 9 . 3 6 8 6 * 6 3 «N mm w

1 6 7 . 0 * * 2 0 7 , 0 0 1 5 5 . 2 5 1 0 3 * 3 0 m - mm

1 7 7 . 3 * * 1 5 7 . 5 0 2 1 3 . 2 3 7 8 * 7 6 - 6 7 3 -

1 3 6 . 1 m 1 0 4 . 2 3 1 2 3 . 1 9 6 2 * 2 3 0 7 5 m -

1 9 7 . 2 m 1 3 7 . 2 3 1 0 2 . 9 4 6 8 * 6 3 m m *

2 0 0 . 8 « * 1 0 2 . 0 0 1 2 1 . 3 0 8 2 * 0 0 * •to

2 1 7 . 0 m 1 9 0 . 0 0 1 4 8 . 5 0 0 9 * 0 0 « • M 0 7 5

2 2 0 . 0 - 1 3 7 . 3 0 1 1 0 , 1 3 7 8 * 7 3 6 7 5 6 7 5 • to

2 3 4 . 6 - 2 0 2 , 3 0 1 5 2 . 8 8 1 0 1 * 2 3 • *

2 4 3 * 5 • 1 0 3 . 5 0 7 7 . 6 3 3 1 * 7 3 - -

2 3 6 . 1 0 . 0 1 2 3 . 7 3 9 2 . 0 1 6 1 * 8 8 * * •to

2 6 6 . 0 m 1 0 7 . 3 3 1 0 2 . 9 4 6 0 * 6 3 * • m» -

2 7 7 . 1 • * 1 3 5 . 0 0 1 0 2 . 2 5 6 7 * 5 9 © 7 3 m -

2 8 4 . 0 1 2 . 0 1 5 9 . 7 3 2 1 3 . 8 1 7 9 * 8 3 » p * •to

2 0 4 . 4 - •to m - * » •fe

3 0 6 . 4 * * 9 9 . 0 0 7 4 * 2 5 4 9 * 3 3 -
to*

-



Tabio 3* Gehodulc o£ irrigation for fefts nonili ©£ H&ydn litres)

Met^c&o ©£ irrigation
O ate s EVSpi&~

r a t io n
C33

Rain^®
S o il

m
T1

s r i p

72

{T rsa tacsn ts) 

T3 T4

B a sin

7*0 TO

I 0*0 M» 144.00 103*00 7 2 .0 0 - 675 «*
2 4*9 wr 133.00 101 .25 67*53 - -*
3 5*7 22*6 110*25 3 2 .0 9 55*13 - a* 675

3*0 - - «. - - * *
5 4*9 • 05*50 5 4 .1 3 4 2 .7 3 *• - -
6 S .2 *» 110 .25 3 2 .0 9 53*13 - - -
7 4*9 «» 117*00 8 7 .7 b 58* 3D ■* •
a 5*0 - 110*25 82*69 5 5 .1 3 • - **
9 0 .1 - 12 3 .7 5 9 2 .8 1 6 1 .8 8 675 • «*

IQ 7#1 ~ 137*25 102*94 6 0 .6 3 - M *#
11 7*7 « 1S 7.73 119.81 7 9 .8 8 - «* -
12 6*3 - 17 3 .2 5 129*94 86*63 4» 673 «*
13 4*9 «> 130.59 104*63 139 .53 m « *
14 S .1 «. 110 .25 02*69 55*13 675 «*
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on an avorago JOO raotroa o£ watted irrigation channel at a 
time* no measure the oaopage loesas in a channel* a 500 n 
straight channel was selected. Two orlfiicaa wen placed at 
inlet and outlet and the rate of inflow and outflow measured.

3*3* Measurement of irrigation water
Irrigation water wee measured using circular orifice 

plate. The details of construction of orifice plats axe 
given in Fig* 4« It is made of IS son gauge tJ.s. stoat with 
accurately machined circular openings or orifices having dia- 
metrea of 2.S cm* 5 on and 7.5 cm* The edges of the orifice 
plates were sharpened c© that it could easily be fixed on the 
channel for measurement, h plastic scale was fired directly 
to the plate on the upstream and downstream face of the ori­
fice plate with its saro reading coinciding with the centre 
of the orifice.

Tho discharge through the orifice was calculated fay the 
formula

d  ® O.fil ss SO"3* * j/Sgsf in whicii 
0 a discharge throuefa orifice (l/second) 
a <3 area of croon section of orifice (cm2) 
g m acceleration due to gravity (cm/eeo8) (931 eny'sec2)
IJ *» oopth of wator cvar the centre of the orifice in 

case of free flow orifice or the difference in ele­
vation between the water eurfiace at upstream andt
dewastream faces of the orifice plate in case of 
submerged orifices (cm).
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Quantity o S irrigation wator was sasasured fay placing 
th® orifiea niato in the cubebim&l Just otovo the plot Which 
wao to bo irrigated* Tbs water uaa ollesea to Slew through 
tb® oufcnain channel until a steady Slow was obtained and than 
it w a  divested into tbo plot fay cutting opsn th® field bund* 
51i® Slow in tbs cnifcpaia channel beyond fcho opening was bloni-«3 
atoaltsnaously using the oar&b resawed t o  the field bund*
At the tins of cloning of the plot bund* a stop watch was 
started* Tho bead aS water over tfaa orifice plots woo notod 
end the discharge woo computed* it»  tine roquicod for supply­
ing the rsguirod quantity of wotor was oersted and the plot 
bund wao clocad after the required quantity os water was 
delivered to the field* £n os&ae to dstamiao quisSsly the 
tints required to oupply 67S litres o£ water for various hoods 
through 7*5 era aianatar orifice* a ready racSeaww was prepared. 
This is given in appendix 1*

3.9* storage tsnsl.es
oil draae having 200 1 capacity wess used as otorago 

tanto for drip irrigation* The drama were placed above the 
sartben erbanJcTont. Height o£ the ersboninont was about 1 in* 
Then the ninfnun head available m o  1 n.» i*o»* whan tha water 
level was at the battcra o£ tba drum* The srmtatro daily eva­
poration at V©J.laniIJ»arQ was about 0 ms* Po e on evaporation 
efi 8 nm» the quantity of wafeor required far irrigating on®
T1 plot having a not area of 32*3 ra® was 180 litres* One drun 
was required for storing tho watar required far irrigating



cno TI plot because the capacity of cno tom was 200 1*
Girico th o s e  w ero f o u r  T l p l o to ,  ono e a c h  i n  a m  r e p l i c a t i o n ,  

Hour t o m s  w ere u se d  f o r  s to r in g  th e  i r r i g a t i o n  w a te r  f o r  

t r a a t r m t  Tl* T hroe to s n s  w ere u sed  f o r  T 2 , a a  t t i s  qssantifcy 

o f  w a te r  woo 3 /4 th  o f  t h a t  o f  T1 and  two t o m s  f o r  t r o a t o e n t  

T3 a a  th a  q u a n t i ty  o f  w a te r  wao i / 2  ©2 t h a t  ©2 T l* Tfra t o r s i  

w ero coTnGCtod by  23 m  G*X# p ip e *  T or e a c h  c ro p  th o r o  were* 

th r e e  s e t s  oB to sm sj on© s e t  w ith  f o u r  t o m s ,  ©no s e t  w ith  

th ro©  t e a  end one s e t  w ith  t v s  dr^ms* The to p  o f  th e  d rv n  

v;ao c lo s e d  w ith  c l o t h  t o  p re v e n t t b s  e n t r y  o f  d u s t  frera a i r  

th ro u g h  w ind ( P la ta a  5 and I I ) *  The o u t l e t  from  t*>a drura waa 

c o n t r o l l e d  by  a  w heel v a iv a  c o n n e c te d  t o  a  2D era lo n g  th re a d e d  

23 tm  G.x«, p ip e  w elded  t o  th e  t o r n  3 a a  above i t s  b a t t e n .

About 3 cn length of 0*3* pipe wan extendad into the tom 
for attaching the plastic wire raesh filter t o  inside for 
proventing floating irpuritlce getting into the pipe when 
the water lev©! in the ton cane In level trith the outlet 
pipe at the end ©2 Irrigation* Plastic fine wire nassh filter 
was used for this purpose* Aa thin syston worked on a low 
pressure, a ©nail air look in the cyatera would stop the flow 
of water* to prevent this, airvonfcs were provided at the 
beginning and end of rain pipes*

3*10* Main and laterals 
Dlack polyethylene pipes of 23 rsn diancter wore uood 

as nain pipe* As the oyctorao worked on a low pressure, the 
Cheapest polyethylene* pipes available locally waa uood* !!ain
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pipe was attaches to tho cutlet og the drum through SSnra 
hoc* collar, Wain pipes was laid along tho transverse eld* of 
the experimentel plot* Ons mein Una for each treatment for 
each crop was laid out* Thera were these main lines for each 
crop beecuse there war® three rate* of irrigation* a* the 
system weskod oo lew pressure* trapped air inside the pipe 
would obstruct tha flow and to avoid this* eirvante were 
provided at both the ends of the main line* iiaar the storage 
tank, aisvent was provided through a 25 ram r 12 m  ?ae Joint 
connected at ths baglnning of the pipe* a 12 am polyethylene 
pipe was connected to the 'Tee' joint end the other end of 
this pipe was hopt above the water level in the drum* alrvant 
was also provided at the tail end of the rain pipe by keeping 
that end open and above ths water level in tha main drum.
This end was kept above ths water level by tying that end to 
a polo filled on the ground* At the time of opening the wheel 
valve, air and water could bo soon bubling out of the alrvents 
for a few minutes till all the trapped air escaped*

A 12 mm black polyethylene pipe was used as laterals.
The laterals were connected to the main pipe by means of 'Tee1

GO S
joints fabricated using PVC pipes* (Fig.s)* The W G  *?&* wars
fabricated because they ware considerably cheaper than thefc£-
©scmrcielly available joints* An in tho case of raain 
line# in order to avoid sir blocks tho toil es*3© of laterals 
were also topt above the vster level in the d n m  by tying 
that and to a pole fi«fe3 on tha ground* laterals for
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oath plot wore laid along tte longitudinal aide* Three 
separato cat© of laterals uore used for throe different 
treaUasnfco for oacli crop, ag tbooo pipes wsra rwJa of friocU 
polyethylene* they absorbed considerable cn&unb of teat which 
in turn raised the temperature of irrigation water ouhstan** 
tiolly* £a order to avoid this* both laterals and main linos 
wore buried an a depth of IS cr* under tha soil ©accepting tteir 
nail e^de* *2te tail end of both tte mainland laterals wore 
protoctod by tying fine grade wire mesh at the ends* This 
was to prevent tho entry of foreign naterials into those 
pipes* at the same tine fociiitato the expulsion of air* 
Laterals war© laid at a distance of 0*9375 m frcm Use boundary 
bund*

3*lli> iiior© tiab®s
corraerclally available Z m  PVC pipes wore used as micro- 

tubas vlfsich functioned as drippers or emitter©* tiicrotuboo 
of thro© diffarort colours tiq zq uo<&d for three levels of 
irrigation for easy identification. The nicrott&oa were 
connected to the laterals by crafting holes having slightly 
lesser aiemater than the osctemal dtanotor of the mierotuteo 
and pushing the nicrotubs into these teles for tight fit*
These joints uoro leak proof as the system worted on lew pro* 
sour©* The microtubo attached to tte lateral wan connected 
to a distributor* The lay out of lateral® and caicrotubes in 
the experimental field are given in rig.5.



|*45cm-*
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F iq - 6 :  DETAILS OF DRIP IRRIGATED PLOT
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The *hesrt* ofi this drip irrigation system waa tfca 
distributor developed at the Agronomic Research station, 
Chalakudy in the year 1977 <?lg*?)* The ret* oS dlechargs 
of tto micratubo connected to tho lateral was about 10 to 
20 litre a/tear. Tha accepted discharge for a conventional 
drip irrigation system was 1 to S litres/hour «hich dspeads 
upon diameter oS aicrotube. The function of the distributor 
was to rsdueo this high diseherga of 1C to 20 litres/hour to 
about 1 to 5 litres/hour. The disadvantage of the high die~ 
charge wae that a larger surface area would be watted end 
this would increase the evaporation loeŝ ĵ pd reduce the effi­
ciency of the system. Distributor was made from a ISco long 
IS ros diameter polyethylene pipe plugged at both ends with 
commercially available 1/2 eve plugs. The roicrotufcaa were 
connected to the contributor in the »am manner as they were 
connected to the lateral* From tha distributor* four micro- 
tubes of 1*5 a long were toten out which functlonod es 1dm 
drippers* The discharge from each dripper wee Shout 2.5 litroq/ 
hour* There were sin diatclbutoro in each drip Irrigated plot, 
Water leob at joints* non-functioning of the dripper, improper 
fittings* etc, ware rectified then mid those. The tips of 
tbs microtubos were tepfc raised about 23 csn above tha ground 
surface by tying to states fixed on the ground. This wae dona 
to prevent clogging caused by soil particles or smell Insects 
entering the microtubes and blocking the exit* Another

3*12* nletrifcxitos'
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advantage o£ tosping tto dripper above fcto ground was that 
any clogging in microtuto could to irosdiately noticed# 
s*to freight o£ the raierofcutô  tips tied to fcfra stafres *#ero 
raised or lcuarad to got tto final oosurata disQhorg© end 
to maintain uniformity* Tto discharges £roa tfro raierotuto 
raro very sensitive to the variation in height*

3*3,3# Bdsaharges o£ tllcroLUtes
ifro discharge from the mierottibos were maintained at 

about 2*5 litree/hour# %Tho discharge could to varied fry*
1« Changing tto hydraulic toad fry raiding or louring 

tho storage tanls.
2* Varying tin length of nicrotubQU iwhieh change 

toad lose duo to friction.
3* ringing the dianeter a£ the nicr©tube*
4* Raising or layering the nicrotuto tip© on the Gtanee*



U*





Plate VZ« Drip irrigated Brlnjal Plot
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4*1* initial coil dtaasuetoristlas

The physical characteristics of tha coil wore dotornincd.
4*1*1* rigid gaoscltv and wlltlm nerceatonc*

The overage field capacity and wilting pezoontagp of 
the soil in tfra ô ôrtocntal field tots XS*S& and 9*6*4 res­
pectively* The data ora given in Tables 4 ard S»
4 * l « 2 o  r f r r e f o o n l e e l  & n a l v c l g _ _ o g „ f e h g ^ g o l i »

nosulto of psohanieal analysis showed that the soil was 
sandy loan* Êho percentage of coarse sand* fine sand* silt 
and olay obtained era 43*00*&« 17.QQC5# 24*23J and 1S*?5C$ res­
pectively (Table G) •
4*1.3* null, density*

The hulk density of the soil was 1*44 a/eo and the 
details aro given in Tdhlo 7*

4*2* Biooatric observations
Results of biometric observations taken on both the 

crops era given in tables G to 10* Tho diagramafcic ropro- 
sonfcationo arc given in Figures 3 to 16* Analysis of variance 
Tables are shown in Appendices 2 to 10*

4*3* Araranthus 
4*3*1* PlentJigl̂ t*

Plant height was statistically analysed and no signifi­
cant differences among the treatments ware observed*



Table 4* Determination of floid capacity

weight of moisture 
Can

weight o£ Can + wot eoll
weight of Can ♦ dry eoll

Weight o£ dry •all
weightofmoisture

Moisturecontent

(0) (0) (g) < 3 M D
<e>

<2)-»C3>
Cg> HI* x 100 »>< *

<l> <2> <3> (4) (5) (6)

42,0 61*7) S!io 17.0 2.7 15.6
34,0 S3.7i 31.0 17.0 2.5 14.7
34,5 56,73 53.5 19.0 3.2 16.0

Moan field capacity ■ 15.5 per cent

Table S. Determination of^wiltlng point

weightofmoistureCan
(0)

weight of Can + vet soil
Co)

weightofCan+dry
sou
(0)

Weight of 
dry eoil <3)-{l)
to)

weightofmoisture<2>-<3>
C0)

Moisture
content
4|f» ioo

(1) (2) (3) (4) C5) (6)
400 59.(3 57.5 15.5 1.3 9.6
34,0 S1.8 30.2 16,2 1,6 9.8
34.5 35.0 54.0 19.5 1.8 9.4

Mean wilting point * 9*6 per cent



Table 6* 'Soc&aatei analysis of soil

Percentage of coarse sand « 43#0G
P & rceatage o f  f i n o  san d  «  17 #00

Percentage °41t * <34*&3
Percentage of olay ® 1S#70

Tebl© 7# Estimation of bulk density of soil

height tteigftfc of t sight height of voltsso of Bull:of cora cylinder* of cyll* dry soil cylinder densitycampling racist soil * (kg) (cc) (41 „ 1rtn
eyUna©r <'«g) dsy soli (3)-(» TST *{Kg) (Kg) (r/ce)

Is) <ST
«-» ^ 1«S4

- r - 8" - 5̂ 5 i.32
“ •*“  1.43

(1) (2) (3) (4)
1.45 2.77 2.47 1.02
1.43 2.86 2.32 0.87
1,45 2.G1 2.41 0*96

rtesn bulk density « 1.44 c/co
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Table 8* Plant, helcftt. of emaranfchus (era)

n e j A l e a t i o o e

n i m S 3 F 4

TO 1 2 * 7 2 1 6 * 1 6 1 6 * 7 0 1 4 * 6 1 1 0 * 0 7

TO 1 2 * 0 3 1 6 * 0 5 1 6 * 2 2 1 3 * 3 9 1 4 * 6 2

TO 3 ,3 * 3 3 1 3 * 6 1 1 5 * 8 9 1 3 * 3 3 1 4 * 0 4

T 4 1 4 * 9 4 1 0 * 4 4 2 0 * 2 3 1 3 * 8 3 1 7 . 1 2

TO 1 3 * 0 5 1 6 . 1 7 1 4 * 3 3 i s . g i 1 4 . 9 4

T O 1 4 * 4 5 1 0 . 2 7 1 6 * 0 6 1 4 * 0 6 1 4 . 9 0
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4.3.2. VioLd _aft_gaĈ Jagvegfc,.
too yiold at first harvest m o  statistically analysed* 

Ttora m s  significant difference between tto treatroato* toe 
drip rotted o£ irrigation was significantly superior to tosin 
netted* to© madron yield was Obtained £ma treatment Tl to 
drip rotted which was on par vith T2 end T3* tins otter treats 
cxntfc to drip rotted#

On statistical analysis c£ the socar&l harvest# drip 
rotted o&tfa oi^aifieantly higher yield than teoto nothoa» 
tJesdnm yield to feaoto rotted was obtained Stan troatronfc T4 
Which rocolved tbs moitirm quantity of water*

Total yield obtained to the two hoxvasta were pooled and 
analysed statistically© to this analysis also the yield c31££ck 
roBco to drip rotted ©tewed significant difference# Treatment 
T3 which received ninAmra quantity of water in drip netted 
was significantly superior to troatront T4 which received 
nmtoisn quantity of water in basin rotted of irrigation* 
nasdron yiold was obtained £ma treatment T1 which rocoivod 
noxinura quantity of water to drip rofchod* toe nosdnun yield 
in basin rotted uao obtained An T4 Which received tnoKtaua 
quantity of water to basin rotted* Sleuovor tMa woo on par 
with T5 and T6* the otter troatronts to basin rotted*
4*3*3* Prv matter rotrcentaao*

sry TOttar percentage was statistically analysed and no 
significant difference between the treatments was observed.

4 6 ^
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Tabla 9, YioX<3 oS araaranthua at Sirsfc harvest (Ssrj/14.3 n2)

Replications
a i a a H3 F*4

► «©an

TO 4*34 4*60 4*02 4 . SB 4 .4 3

T2 4*34 4*66 3 .9 4 4 .7 3 4 .3 3

TO 4*16 3 .6 3 3*58 4 .3 0 DoOS

T4 3 .34 3.3.4 3*10 3 .9 6 3 .3 9

TO 3 . S3 3*35 3.12 3*50 3 .3 6

TO 3 , 9 4 2*53 3 .4 8 3 .7 6 3 .44
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Tahlo 10# Viold of cmranfchus at aecoraS harvest (&3/14.3 tn2)

Replications
Moafesmts  —     ■ ■ *... — —  ™ ■»— Mean

Bl m  &3 R4

71 V.Gq 4*02
72 S«2o 4.42
73 S.40 6#Oo
74 4# 24 4.10
75 3*74 4.44
76 2# 20 3*40

4.34 1.00 4.64
4.76 3*48 4.47
4.S6 3*62 4.92
3*00 UQQ 3.11
1*39 1.62 2.70
3*30 0.63 2.46
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Tablo 11. ‘Eofcol yield of snoronfehua (>*a/14«3 m2)

Replications
‘so  a fc rm to

a i a s 03 04
~  tiaan

TO 11*04 0*42 0*36 6 .5 5 0 .0 2

TO % S4 0 .0 0 Of 70 0 .2 6 0 .0 0

TO 0 .6 4 9*63 0 .1 4 3 .0 0 0 .0 6

TO 7*56 7 .2 4 6 .1 3 4 .0 6 6 .4 9

T5 7 ,2 4 7 .7 9 4 .4 2 5 .12 6*14

TO 6*14 s .o a 6*70 4«64 5 .8 3



Q /SO

Steb&a 12« nsy cmtter percents.* in anarantlws

RGpiieatlono
M^atocRto * nx R2 03 R4 * &41SR

21 16*00 21.36 2U3> 20.S0 10.04
22 13.25 22*33 X0.S0 20.30 10.44
23 xs.aj 22.70 20.00 20.50 10.70
TO 13.CG 20.S5 10.40 21.66 10.01
25 14.8D 26.00 33.00 20*83 21.66
TO 15.75 22.85 22.08 25.00 21.42
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TOble 13« Plant height o£ Zxinjal Cera)

tepliaetlons
atoenteo * ni as a3 m

ttcan

to 32*73 25*45 20*50 35*35 23.14
TO 2Q#70 87*50 27*10 27*45 27.60
TO 26.95 26*15 25*65 25.75 26*13
TO 27*10 25*93 24*30 24*50 25.46
TO 26*00 25*25 23.75 22.55 24*61
TO 25*30 27.25 23*90 22*90 24*04
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Table 14. iftsnber oS days to Slones (nrSnjal)

Boplicafciona
m B2 nz M

04 104 US in 114 111.03
TO 110 114 112 112 112.00
TO m 115 113 114 113*25
TO 109 115 113 116 113.25
TO 110 112 115 110 113.75
TO 110 115 114 118 114,25
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Table 15* Fruits par plant in srinjol/10.8 raa

ReplicationsTreatments »■   -.. ■ Mean
n i m R3 m

VI 169 m 121 95 118*50
TO 110 91 02 70 03*25
TO US 94 94 96 99*75
TO 112 148 164 103 132*23
TO 130 107 111 74 103*5°
TO 87 no 124 81 100.50
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Tablo 16. Viola ofi BjrlnJal/10.6 na

ReplicationsTsaatemta  ..... — ...   »-■— ..— w ..-...... .... tJoan
2U R2 U3 R4

5 .64 5 .1 6 4 ,4 3 3 ,2 6 3 .1 4

va 5 .5 4 5 .0S 4 .3 2 3 ,0 0 3 ,0 5

TO S.1G 4 .7 0 4 .3 0 3 .1 3 4 ,9 3

TO 4 ,2 4 4 ,0 4 3 ,9 9 4 ,6 6 4 .2 3

TO 3 ,9 0 3 ,0 3 3 ,7 2 3 ,9 0 3 .7 9

TO 4 ,2 4 3 ,0 0 3 ,7 8 4 .0 6 3 .7 9
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T1 T2 T3 T4- T 5 

TREATMENTS
T6

S C A L E  1 .  C M  0  5 U N r ( l  a x i s )

F iq.13. PLANT HEIGHT IN BRINJAL (cm i)
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irrigoticn resulted in  oignifiiecnt increase in  production 
and water uco osrieioncy in eropo vie*« onion* sugar boot 
ô (3 potato in  comparison with surface irrigation (MCnnmas, 
1973)* EKTporimnto conducted at Agronomic Research station, 
Chalofcudy (Anon#, X9??~7Q) ehouod that vegetables Hte 
cmrcnthuo as&d bhin&i responded volt to drip irrigation*
?ho results o2 the precept study agreed with tho results 
obtained by the abovo warhors* t3ssjovor0 scoohy Varghoso C1935) 
did not oafcain any oigniglcant <$££ feeô eo in yield o£ banana 
under drip and basin methods of irrigation*

‘̂no drip irrigation oyotcn installed Cor tho osjporisncnt 
worked vary well throughout the irrigation period. Clogging 
woo not at all a serious problem ao in the case o£ drip 
nossioo or emitters and wherever clogging occurred, they wore 
cleared by gently tapping tbo nicrotuboa throo or four times# 
nstpensive filter units ware thuo eliminated in this system*

St woo aeon that there woo very little wood growth in 
the drip irrigated plots compared to the basin irrigated plots 
o© tho wotted surface aroa was lesser in the Corner caoo# This 
would considerably reduce the labour cost incurred Cor *jcoding 
operations in the ploto irrigated by drip method* All the 
materials rociuirod Cor this oyoten were purchased locally and 
could bo GGseohled by ordinary labourers without any difficulty. 
Ho adhesive wo3 required oo this eyotoa \tox\g& on ler? pressure 
and the raicsrotubea txsre connected by tho push fit mobbod*
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During irrigation by ordinary ourfaeQ methods in a 
hectare of land fetor© will bo on an avorago 100 metros of 
wottoa irrigation channel at a time* Wo meaurod loss duo 
to lateral oocpago in a 100 m channel uao a?*? %

ha e^&atoed earlier* with only half the quantity ©£ 
water applied in basin mothod, tno drip p©thod of irrigation 
gave significantly superior yield than basin method* Xn 
addition to thlo* practically ttoro too no convoyanoo loco 
in the drip method* Wto means that the water required to 
irrigate am hectare of vegatobleo by ordinary surface methods 
would to cufficiont to irrigate nos® than a# 5 hectares of 
the oaraa vogotabloo by drip method and totter yield could bo 
obtained*
Adventones

I® Drip method of irrigation gave higher yields both 
in onaronfchus and hriajai*

a* Half the quantity of water applied by drip nathod of 
irrigation gave oi$ai£ieent!y superior yield than basin 
taethod of Irrigation* %n drip method* mly a portion of 
ourfoos area woo watted end evaporation took place only iron 
that area* We component of evaporation in Gvapotrait3pir<>- 
tion t?aa considerably ra 2ucsd in drip method* Purttor to 
the coco of drip rothc&e only tlx* zoo* conn vss wcttod arid 
percolation looses to a largo octant eliminated* We higher 
yield obtained to drip method with half the quantity of water 
might bo duo to tbo rooacno stated abovo*
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3. Practically no water wao loot In conveyance. The 
overage toss of water In the baoin nothod of irrigation while 
irrigating one hectare o2 land was 27«7'i» nod It was further 
noticed that half the quantity of water applied by drip method 
of irrigation cavo significantly cuporlor yield than basin 
method of irrigation. Thlo cease* the water rsqtiirad to 
Irrigate eno hoctaro o2 vogetablca eon ha used to irrigate 
core than 2*5 hectares of ttys csraa vegetables hy drip method 
and hotter yield could bo obtains#*

4* weed growth wan lets in plots irrigated by drip 
method* Ttoo soaoon was that only a email percentage of tha 
eurfioca area was wsttod by drip and only in this wotted area* 
there was weed growth* in basin method of irrigation* the 
entire surface area was wottod and this caueod weed growth in 
Che whole area*

S* Smell quantities of water available in shallow wells 
and tanhs during dry saasan could he effectively utilised 
for raising crops which would not bo possible in the other 
surface methods of irrigation because large amount of water 
would he lost in conveyance and evaporation*

The special advantages of £&u drip irrigation system 
over the conventional drip irrigation system are*

1* special shill io not required for the fabrication* 
installation* maintenance end operation of eau drip Irriga­
tion system*
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uafeor toeing & xis& itsd re so u rc e *  i t s  e f f i c i e n t  u s e  i s  

basics t o  t e a  s u r v iv a l  o f  th ?  e v e r  i*&aeeaeteg p o p u la tio n  o f  

th e  w orld* hand  and  w a te r  a ro  t t a  to©  b a s ic  noodo f o r  p ro *  

g r a s s  i n  a g r i c u l tu r e  end  cconcxaie d e v e lo p a a n t o f  any co u n try *  

The derand for fchaos resources ere increasing day by ̂ 7* 
T h e re fo re ,  s c i e n t i s t s  or© on  th e  Xocih o u t  f o e  nev  te c h n iq u e s  

f o r  r a x in l s in g  tb© o f f iQ ie ^ c y  i n  w a to r  use* T h is  i s  w here 

t h e  d r i p  i r r i g a t i o n  syctc&a h a s  a  v i t a l  r o l e  t o  p lay*

The rain principle of the drip irrigation eyoten is that 
watsar is supplied only in the root son© of crcpc* This cyaten 
avoids unnecessary wotting of soil nones not having croy rooto 
of the crop and oioo rninimiees looses due to evaporation and 
doep percolation*

The evaluation of the drip and Lasin methods of irriga­
tion were carried out under field conditions at varying levnlo 
of water supply in soaitenbtas assi brinjal* There were 6 troab- 
nor»ts each having 4 replications* The oxperirTant was laid out 
on rendceaicod blosls design* Cha smcing ©£ amareathuo w©3 
20 a  x 2S cn end that of hrinjal was 6© cn sc 75 css* All 
plots wear® surrounded by bundo* Tte border plants taste 
treated as buffer plants to mlninisa bordatr offsets* Tbo 
inner plonto were treated as erporirasntal plants*

Circular orifice plates veto used in the main channel 
to nsacure the fflew into the basins of each plant*
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Tho wbolo fabrication work ©S tto drip irrigation eystara 
uao dcm uotag the cheapest and locally available raterialo* 
oil tons of 200 litres capacity wore used ©a storage tanks 
for tto drip syetm# 2S m  and 12 nn block low density poly­
ethylene pipes wore used for main and lateral lima respec­
tively* Vtos© linos wso oc&odted at © depth o£ 15 on below the 
ground curfaco to prevent absorption ©£ beat by tto pipoe and 
its consequent transnioeion to irrigation water*

tUorotutoa of 2 cn diameter war© used ao drippero or 
cnittora* *̂te Dicrotutes were oaancctM to the laterals by 
raking tolas having ©lightly leaser dioraeter than the external 
dienoter o£ the rdcratutoa and pushing the tuicrotubaa into 
ttoo© holes Cor a tight fit* 3?to©© joints wese leak proof as 
the system worked an low pressure* microtuto cfcfcac*i©d to 
the lateral woo connected to a dietrihutor*

53is heart oC thia drip irrigation ayaten waa the disfcri- 
t o t n r  d o v o l e p o d  a t  t h e  A s r o n a n i a  f t e s e a r c h  s t a t i o n *  c h e l o k u d y  

in tto year 1977* 2ho (Sietributor reduces the discharge per 
enl&tor to about 1 to 5 litres per tour# Xt distributed water 
through 4 nicrotuto oralttors#

rste fsips of tte nicrotutoe wore tepfe raised about 2D an 
abcve the ground surface fcy tying to stakes fissed on tha 
ground* discharge Cron the taicrotuhao could to varied by 
changing the length of the nierotutoe* raising or lowering 
tho nlerctuto tipo on the stakes* changing the diacctsr of tho 
nierotutoe and aloo by varying the hydraulic toad*
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irrigation schedule was booed on Xa/GP2 ratios oS 1*0» 
0»7S and 0.3 in both tbe method® of drip and basin irrigotion. 
Xn drip nefchod* plots were irrigates every day and tto de'-th 
of irrigation water van based on the ron evaporation value 
of the previous day. tn basin nathod. the depth o3 Irrigation 
water was 33 na and feho freguaocy of irrigation was based on 
pen evaporation values end sw/cps ratios.

The physical characteristics of the soil in the onpori- 
rental field were studied and the soil texture was found to bo 
sandy loam. The bull: density wen found to ba 1.44 cr/ee. TSra 
avaraga Slold capacity and wilting poscentag® ware 15.Q and 
9.5 respectively.

©rip netted of irrigation gave higher yields both in 
afmantbua and brinjal* Xn th» case of acaronthus ttsoro woeo 
no significant differences ia plant height and dry natter 
poresntagos. between tseatraenta. Xn the case of brinjal, no 
significant differences v®re noticed in mmbor of days taljon 
for flowering arts nurafeor of fruits par plant, fcotween the 
troetoentn. Thoso was significant diffesmoo in plant height 
between trasLstents.

fith half tho quantity of water given in basin nctljod, 
drip netted os irrigation gave significantly superior yield 
than basin lotted of irrigation. Practically no water was 
lost in drip irrigation syeten. She average loss of water 
duo to conveyance in fcho f i e l d  channel in the basin csot-hod of 
irrigation uhila irrigating in one hectare of land was found
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to bo 2?# 7*5* Thia noons that the vafeer required to irrigate) 
ono hectoro ©£ vegetables by baste natb©& can bo used to lrri«* 
goto doso than 2*5 hoctoroo o£ tbo oano vegetables by drip 
nofchod ana totter yield could bo obtained*

o&ocAqI eMll ia not required for the fabrication, 
installation, raintenancG and opsraticn of the K*A*U* drip 
irrigation oysteQ. All Cho ratoriolo required far iho fabri­
cation of tto cyston era readily available* Repair and recti­
fication of faults could bo dons in tha field itself * eicggteg 
vzs not a serious problon in this oyetora* Oteco tMa oyGfcaa 
msrtal on to? pressure, the pipoo and taboo used would loot 
longer than in the case of conventional sysfcon*

Tto drip irrigation ays ten installed for tbo aHg&rlnoat 
v o M  very well throughout tho irrigation period*
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lo Tina 2̂ pairod to flew 673 litres o£ water using the 7.5 cn <21anet©r orifice 
o£ tho plats

Head of water oicsljarep Tinw rogulrcdovor centre o£ 2/eoo to filow 675 1.Gri£ice. in cm in ecconda

uo 1.2 562.5
u s 1.4 480*0
2.0 a.? 397.0
2*5 1.0 375.0
3.0 2.X 321*4
3*5 2.2 305.0
6.0 2.4 231.3
4.5 2.3 27D.0
5.0 2.7 250.0
5.5 2.G 241.0
6.0 2.9 233*0
6.5 3.0 225.0
7.0 3.1 2X7.7
7.3 3.3 204.5
a*© 3.4 190.5
8.3 3.5 193.0
9.0 3.6 187.5
9.5 3.7 102*0

xo.o 3.8 m * 5
• *  w  x —n» ^ca< i«c»*x



Appendix 2* Analysis of variance table for plant height of ^mrantfcus (era)

Sources dp S3 nss F

T r e a t m e n t s 5 2 3 . 0 0 4 . 6 2 2 . 8 S

R e p l i c a t i o n s 3 4 2 . ® 1 4 . 2 9 3 . 0 2

E r r o r I S 2 4 . 3 3 1 . 6 2

T o t a l 2 3 9 0 . 2 9



Appendix 3« Analysis of variance table for yield in eraaraafctaa at
first harvest (T:g/14*3 ex2 )

Sources DP OS BSD P

Treatments S 4.99 0*090 11*00
Replications 3 1*30 0*463 S* 14
Error 15 1*36 0*09
Total 23 7*74



Apper*tĤ  Am Analysis of varia&ce table for yield o£ onarantbus at
second harvest {Isg/14.3 ra£)

GGureeo DP 35 ms

Treatnmts 3 22.17 4.434 0.23
implications 3 23.02 8.34 11.71
nrsor 15 10.60 0.712
Total 23 37.07

C.D. w 1*27
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Appendix 6* Analysis of variance tobl® for <3ry matter percentage in amaranthus

sources BS1 SS 833 F

Treatracnto 5 26.02 S. 204 2*33
Beplicationn 3 206.37 68.790 30*70
Error 15 33.64 2.240
Total 23 265*03



Appendix 7. Analysis or variance table Cor plant helgJit or fccinjal (cn)

s o o r c a s m 3 3 m o F

T s e a t o o a t o 3 4 3 * 4 9 4 7 0 . 7 0 4 * 2 3

R e p l i c a t i o n s s 3 ? * 1 0 2 3 1 0 . 7 3 5 . 2 0

E r r o c I S 3 0 * 6 7 9 1 2 * 0 4 5

T o t a l 2 3 1 0 S . 3 6 6 G

c . n «  -  2 . 1 5



App&naix: Analysis of variance table for number of days to flowernrlnjal

Sources OT SS KGS F

Troatraonts S 29*00 3*3 o 1*75
Replications 3 139*33 40*44 14*03
Error 15 49*07 3* 31
Total 23 218*00



Appendix Os Analysis o£ variance table for fruits rcr plant In Drinjal/10.8 m 2
SOUSTC&S 3F S3 Z50S F

Treatments 5 5359*71 1071*942 1-73
replications 3 34X5*79 1130*50 2.3
Error IS 7353*46 490*23
Total 23 16X20.96



ftfigeodlic 10* Analysis of vortaseo table for yiold of Brtajal (?3s/10*8 ta?3

soaress w  rasa 9

Troafcnsonts S 7*03 1* 57 23*43
applications 3 1*50 0*527 7*06
Error 15 1*01 0*067
Total 23 10.44

C.P* » 0*339
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t7©li pian̂ oa and efficiently utilised irrigoteion syatona 
tolp to toop tto food production to paoo with tto increasing 
population* Sianea it io ©soantiaX to design and adopt an 
efficient low cost eccmnic irrigation cyaten tailored to 
auit tto local (potential and noode* Oat ©£ the edfioiant 
raottods of irrigation# drip netted lo tto root promising, 
nrip irrigation lo comparatively now to our country ond needs 
popularisation*

Tto ovaluatian of a low coat drip irrigation oyston 
fabricated with tto ctoopost end locally available natorialo 
to relation to tto conventional baato xoothod of irrigation 
too <3ono in this oxporinrnt fcaJiing anaranthus and tcinjol a a 
indicating crops. Tto irrigation octodulo wao based on Su/cnc 
ratios o£ 1.0# 0.7S cmd O.S.ia both tto roothoSa vis.. drip and 
toato irrigation, in drip nettod# plote wore irrigated cvory 
day assd tto dopth o£ irrigation water given mo baaod on tto 
pan evaporation volt© oS tto previous day# Xn baoin rothed. 
tto depth ©2 irrigation water given was 35 era.

oil drum of 205 litres capacity were used as storage 
tanho £or tho drip irrigation oyotcxn* 23 m  and 12 tan dianotos 
blacS: low density polyethylene pipes was?© usod £or note and 
lateral linoo respectively which wore ortoddacl at a depth of 
13 aa tolcw tto ground cur£oco#

Microtwtooo of 2 mn Oicnoter wore uood oo dripporo or 
Gutters# Tto toast of thio drip oycten woo tto distributor



developed to n*A«o« whidh coaid deliver irrigation water at 
a oio» rate effltoS litres per tour froa each otoro&ube*

Physical cteroctorlstico of tho coil end hionateic 
observations of the plants wore token during tho axooi&aQnt* 
with half tho quantity of water given in basin r»tho% drip 
QQfchod of irrigation govo significantly superior yield then 
basin casthod of irrigation* Practically m wator wao lost 
in drip irrigation cyoton* The average loco of water t o  to 
eaovoycneo to the Ciold channel in the baoin raottod of irri­
gation in oog hectare of land %sso 2?*?$'* %hla raoano that the 
water required to irrigate arse hectare* of ve^stabtoa by basin 
nethod csn to ncod to irrigate taare than 2*3 hectare of the 
©one vegetables by drip pottod and totter yield could bo 
obtained*

toad growth was found to bo loos to the plots irrigated 
by drip pattod* Special skill io m t roqairad far the fabri­
cation* installation* raintonaneo and operation of the t%A*d* 
drip irrigation ©yotom*


