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EFFICIENCY OFF DRIP IRRIGATION IN ARECANUT AND
COCOA MiXED CROPPING SYSTEM

1. gRINIVASA PANDIT A.N.!, BALASIMIIA D.2, RANGA K.%, RAO .S

INTRODUCTION :

lrgation plays a very important role in agricultural
czen production and water has to be used judiciously
and economically. For developing countries like India,
plantation crops are a major source of foreign ex-
change. A variely of crops like coconut. arecanut,
pepper, cardamon, tea and coflee etc., are-cultivated
in the midland region of the west cosl. The precipila-
tion in coastal Karnalaka is conlined from June (o
Mascmber and during this period there is heavy rainfall
rainn from 3700 mm Lo 3800 mm:. The mensoon
is [ollowed by prolonged summer with 3 - 6 menths of
dre period, and the crops are invariably subiected to
watar stress siv.ce waler becor 2s limiling, it is impera-
flve to optimize the irrigalion needs of the crop.

The arecanut palms requires about 190 litres ol waler
once in 3 days (Sadanandan 1973). Each method of
!",nsh e rv,Fnrl A nrortain ent r\f lnnh;nnp—\ '\r Himme
/"\ lhmough understanding of the soil, tepography,

erter supply will be helpfulin selecling proper methed
of triigation (Marr. 1958; Smith. 1957). Signilicant
viild increace in drip irrigated arecaput palms was
chserved compaied to local mcthods of irrigation

fithader. 1983).

The paper deals with the eiliciency of diip irrigaion in
an arecanut-Cocoa mixed garden,

MATERIALS AND METHOCDS

A Cocon - Arecsnul mixed garden with a spacing »f
27in X 2.7m lor arecanut and 2.7m X 5.4m for
Cngoa was used [or the sludy. The trial had 5 repli-
g, each block contained 3 intigation levals viz, 1
il 1, s delailed below,

i) hall of the open pan evaporation rale (10
hEoof waler)
jil eauail to the ~pen nan cvapes Uan anle

120 it of waler)
i) 1'7, limes lhe open pan evaporaticn rale
{30 lit. waler)

2 lph and 4 Iph, and 4mm diameter microtubes were
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The systerm was installed during 1989, the water was
supplied Trom o overhead tank. The drip systemn
consists ol main line, submain, lalerals, emitlers and
microtubes. 63mm diameter of PVC main line of
length 290m, 40mm diameter PVC submain of 140m
length, 12.5mm diameler laterals line ol 4000m
length were used. Two emilters ot discharge rale viz.,
used.” Discharge rates at various poinls along with
laterals wers measured using plastic containers for

2 Iph and 4 Iph and the results oblained were statisti-
cally analused.

The welling front was monitored by keeping the
emilters (2 Iphy and 1 Iph) at different vertical depaths
viz., Ocm, Scm, 10cm. The welted boundiy was
marked on a glass plate and was later transfered on to
a lracing sheet. The soil moisture was determined by
gravimelric methods anrJ lhe percentaqr’ o[ moislure
aalouls el . Vg mapdelig Lo undes ulx[) .
studicd by taking soil cores using soil auger nl h cral
{A5cm) and verlical (90cm) distance both lor arecanut
and cocoa. The rools were separated from the sample
and washed with resh water and kept for diying in an
oven lor two davs at 80°C. The drv weight of roots
wcere noted for different depths both [or arecanut and
cocoa palms,

SO WES

RESULTS +all TIZT JSSIONS ¢

The resulls were slalislically analysed {table 1 & 2).
There was no signilicant variation in discharage alena
the laterals bolh for [ and | level of irvigation. But fen
the irtigation level |, sianificant variation in dischaige
was observed as Lhe emilters are of diflerent discharge
rate viz., 2 Iph and 4 Iph. The soil wetting paltern was
observed under discharge rate of 2 Iph for 2!/, heurs
ol inigation, at dilferent depths ol emitlers (fig. 1).
When the diippers are kept on the surlace the soil was
welies 12 a ima<himium of 30cm rackial listance and to
averlical deplh of 3dcem. When the drippers are kept
al Sem below ground, 1he soil was welted o a maxi-
mum of 27.5cm radial distance and to a vertical depth
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of 31cm. When the drippers are kept at 10cm below
arcund, the soil was wetled to a maximum of 42.5cm
*yadial distance and to p verlical depths of 36.Han.
When the drippers are kept on the suface, with the
discharge rale of 41ph the soil was welled Lo a
maximuin of 40cm radial distance and to a verlical
depth of 33.5cm. When the drippers are kepl al Sem
below ground, the soil was welled to a maximun of
47.5¢cm radialdistance and lo a verticaldepth ol 35¢m.
When Lthe drippers are kept at 10cim below ground the
soil was welted to a maxitmuim of 42.54m laleral
distance and to a vertical depth of 35cm. There wasnot
much dillerence in moisture content at the point
source and uplo afaleral distance of 30cin, in alldepths
irrespective of different rate of discharge and hours of
operalion. But beyond 30cm ‘ateral distancé and for
different depth of sampling, varying percentage ol
jncisture was noliced. The expeliment showed a
higher percentage of moisture under the pcint source
with a discharge rate of 4 lph in all depths of soil bolh
[or arecanut and cocoa (table 3-6). The experiinent on
reot distribulion under drip source showed that Lhe
root concentration {dry weight in gms) was more
around drip source, which is due to unilormity of
moislure at all time. Similar results were oblained in
athercrops (IKudanimani. 1977, Ananthkuinar. 1984).
Il was noliced [rom Lhe results that the root growtl» was
imaximum in the upper layer and spread of roots was
maximum- laterally within the wetted zone both for
arecanut and cocoa trees.

Frarmn standard graphs for design crileria the laterals
diameterof 12mm, sub-imaindiameter of 3.5cm, main
line diammeler of 12cm were determined bolh for
arecanul and cocoa palms. Emillers of 2 Iph weie
found to be ideal.
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TABLE 1
DISCHARGE VARIATION ALONG WITH]
LENGTH OF LATERALS

Trealment Mean |, Mean
Ist lateral 3312.80 1842.00
lInd lateral 3244.80 1921.20
S.E.M. + 74.26 51.73
L.S.D. (54) N.S. N.S.
1st point 3360.00 1936.00
2nd point 3414.00 1890.00
3rd point 29G2.00 122600
4th point 3252.00 18567.0Y
5th point 3406.00 1855.00
SEM. + 117.40 81.80
L.S.D. (5%) N.S. N.S.
TABLE 2

DISCHARGE VARIATION ALONG WITti TLE
_Z0.GTH OF LATERALS

Treatinent Mean |,

2714950

Ist lateral

2nd lateral 2825.80
S.EM & 69.70
L.S.D. {51) .9
Lst emilter (21ph) 1914.70
2nd emiller (@ 1ph) - 3660.00
S.L.M. - 69.70
L.S.D. (5%) 197.14
Ist point 2867.00
Znd point 2822.00
3rd point 2817.00
dih point . 2692.20
Hth point 2719.00
SLEM. 4 110.20
L.S.D. (5% N.S.
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TABLE 3
MOISTURE DISTRIBUTION AND ROOT DISTRIBUTION UNDER DRIP SOURCE WITH A
DISCHARGE RATE OF 2 LPII FOR 2!/, TIOURS (ARECANUT TREE).

Lateral Vertical Moislire “Dry weight
distance depth conlent % of Roots (qin)*
{cm) ‘ {crn)
Polnt source 00-30 17.18 5.25
30-60 15.32 391
60-90 14.63 1.18
At 30cm 0-30 12.70 0.57
distance 30-60 12.48 0.78
60-90 12.31 0.7
At 45em 0-30 11.44 0.33
distance ‘ 30-G0 10.94 017
60-90 10.56 0.13
TABLE 4

MOISTURE DISTRIBUTION AND ROOT DISTRIBUTION UNDER DRIP SOURE WITI A
DISCHARGE RATE OF 2 LPIT FOR 2'/, HOURS (COCOA TREE).

o g S 5 S 8 e e e e S R e 8 e S e e e e e B e e R e e = RS e e

Lateral Vertical Moisture Dry weight

distance depth content % ol Roots (gm)*
lem) (em)

“Peint Source 0-30 13.23 0.62

: 30-60 12.58 3.35

6U-90 11.48 0.31

At 30cm 0-30 12.58 0.16

distance 30-60 12.08 0.14

' 60-90 11.16 0.05

At 45¢cm 0-30 11.66 0.02

distance 30-60 ©11.55 0.02

60-90 10.59 0.01

* per 935¢m? column.

&3



TABLE O
MOISTURE DISTRIBUTION AND ROOT DISTRIBUTION UNDER DRI SOURCE. WITIi A
DISCHARGE RA'TE OFF 4 LPI1 FOR 2'/, IIOURS (ARECANUT TRKLE).

Laleral Verlical Moisture Dry weeight

distance : depth conlent Yo ul Koots (gia)®
{cm) (cin)

. Poinl source 0-30 21.38 2.78,

. 30-60 19.83 1.18

60-90 15.22 0.40

At 30cm ' 0-30 16.93 0.67

dislance 30-60 s 14.51 0.18

‘ 60-90 13.16 0.91

Al d5Ham 0-30 13.06 0.43

distance - 30-60 11.38 0.17

60-90 10.90 0.01
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TABLE 6
MOISTURE DISTRIBUTION AND ROOT DISTRIBUTION UNDER DRIP SOURCE WITIH A
DISCHARGE RATE OF 4 LPH FOR 21/, HOURS (COCOA TREEL).

Lateral Vertical Vioistuie Dy weight
distance depth content Yo ol Rools (gm)*
(cm) (cm)
Point source 0-30 14.75 C.h3
30-60 13.83 0.24
60-90 12.75 0.20
AL 30 () 30 13,20 0.27
dislance 30-60 11.94 0.12
60-90 11.25 0.01
At 4bem 0-30 12.31 0.01
dislance 30-60 10.96 0.01
60-90 10.40 0.01

* per Y3Ham? column,
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