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The trial was laid out at CPCRI, Regional Statién.

Vittal Karnataka in 1966 using a 4 x 3 x 5 strip plot
desifig, with 4 intervals of irrigation viz; 5,(I1) 10(I2)

15,(I3) and 20(I4) days and 3 depths of planting vis;
30,(D1) 60(D2) and 90(D3) cm. The soil was sandy loam mixed
with gravel having 62% sand, 9% silt and 26% clay (Mohapatra,
1977). Modisture content at 0,15 atmospheric presure at
0.50 cm depth was 23.5#%(Rré;uro plate opparatus) and at
50=100 cm depth it was 23.64&. At 15 atmospheric pressure
and at 0.50‘cm depth the moisture content wa@ 13.01% ¥ssxLey
and at 50-100 cm depth, it was 14.42%. The hydramlic conductivity
was 95 cm/hr at 0-50 cm depth and at 50-100 cm depth it was
99 cm/hr.

Irrigation channels were provided in each alternate rows
of arecanut trees and water was supplied by splashing to the
basins as well as interspaces, The area of the irrigation
treatment plot was 385.32 sq.mt, accommodating 27 treatment

palms and 38 border palms planted with a spacing of 2.6 m
on either side. DBetween irrigation treatments double rows
of border palms were provided. In the treatment under depthsa

of planting, there were 9 trees with a single guard row,

Water was applied to each plot at the rate of 200 litres
per plant per irrigation. Water was diverted to plots from
coment plastered channels. Measured gquantity of water was

applied by allowing wmniform discharge of water through 'V!
shaped syphons of known diameter. Four syphons were used at a

time for 15 minutes to deliver 13,000 litres of water per plot

VA —
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which was distributed uniformly among 65 palms, each pﬁlm
getting 200 liters of water per irrigation. Palms were irrigated
from second fortinght of Novemhebx to first fortnight of May
ddring the experimental period, The number of irrigations given
were 30, 15, 10 and 8 according to the treatment shhddule.

The study was conducted for seven years (1966 to 1973)
The data on growth charcters and yield were collected and
subjected to statistical analysis.

Only height of the plamts differed significantly with
irrigation levels. Plants irrigated once in 5 and 10 days
were signifipemtly taller than those irrigated once in 20 days.'
The mumber of leaves per plant and girth at collar were
eignificantly higher in plots irrigated once in 5 and 10 days
interval as compared to those irrigated once in 20 days. The
data for the year 1970 revealed that girth of the palm and
number of nodes were significantly higher in plants irrigated
once in’j days over all other treatments.

The plants commenced for yielding in 1970. Yield of
arecanut both number and wet weight of nuts were recorded
tree-wise from 1970=71 to 1973=74, The data were pooled and
statistically analysed. The mean number of nuts and wet
weight of nuts per plot are presented in table=IV, Irrigation
once in 5 and 10 days gave significantly more number of nuts
than those irrigat®d once in 15 and 20 days, There was no
significant difference in number of nuts between the treatments
which received water once in 5 and 10 days time intervals The
present increase in number of nuts in I, ¥2 and I3 treatments

over I4 were in the order of 262, 145 and 13 respectively,

QM“A'/L’:;;?:%T# contd.es 3
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In respect of depth of planting, 90 cm depth gave
significantly more number of nuts than those planted at
30 and 60 cm depths., There was no significant difference
between the yield of nuts in plets planted at 60 and 30 cm
deptha. The interaction between irrigation intervals and depth
of planting were alsgjtlngificant. Planting at 90 cm depth
and irrigation once 13 5 days gave 40% more number ofganuts
as comparcd to irrigation once in 20 days and plantiné at
30 Cm,deptho

In respect of wet weight of nuts it was observed that
irrigation once in 5 days was significantly superior to
irrigation once in 15 and 20 days intervals. Though there was
no significant difference between treatments irrigated once
in 5 and 10 days, there was increase in the yield in respect
of wet weight of nuts in I1 over I3 was 136% and the

corresponding increase over I4 was 303%,

Planting at 90 cm depth had given significantly more weight
of nuts than planting at 30 and 60 ecm depths. Though the
significant difference was not observed an increasing trend
could be noticed in regard to weight of nuts in D2 over D1.

The increase in the yidld of the plants, planted at 90 cm
depth over the plants, planted at 30 cm depth was 49%.

The treatment combination of planting at 90 cm depth and
irrigation frequency of 5 days proved to be significantly superior
to all other combinations in respect of wet weight of nuts. The
increase in the yield in the above case was 406% over planting at
30 cm depth and irrigating once in 20 dayse

YLM},/K,C;:;:?L’ contd...l4
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Irrigation once in 5 days had resulted in 303%
increase in respect of wet weight of nuts as against an increase
of 262% in the case of number of nuts, which means that
irrigation frequency has more positive effect on weight of

nuts than number of nuts.

DISCUSSION:

At the rate of 200 litres of water to a palm under each
irrigation, the duty was 1459,.46 ha. cumec for 150 days at
a frequency of once in 5 days(1480 palms/ha.). This is
equivalent to a standing irrigation water depth of 88,.8 cm
The average rainfall during the period was 18.87 cm. The
pau evoparation for the experimental period was 101,66 cm
which is 12,6% more than the irrigation during the
same period.

Irrigation once in 5 days had given an extra income
of %s.11,156=80/ha over the treatment which received water
once in 20 days, and the corresponding increase over the
plants which received irrigation once in 15 days was Rs.7,420-45,
Though there was no significant difference between the
treatments irrigated once in 5 and 10 days, irrigation once
in 5 days bhad resulted an extra remuneration of 5.3737.32 per
ha. with an additional cxpenditure of Rs.540/~ over the
treatment which received water once in 10 days. Thus the
overall result revealed that irrigating arecanut palms once
in 5 days with 200 litres of water and planting seedlings
at 90 cm depth is economical,

= $1000003% ~
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1. Number of

6.77
6.80
6.62
6.82
an 6.75

Dy

m. m.—
7.15
6.99

7.11
7.04

Tableil Mean growth characters of areca palm as affected by irrigation
and depth of planting (1968)

illll.llll].llll'..ll.ll.l-l'll'lllll'Illlljl.l..illl.lll'lli’ll.lll"'llll

leaves/palm 2. Girth at permanent mark(cm) 3, Height of the palm(cm) 4. No.of nedes/palm

Il’lll’llll'l'lllllll'llllll'llll!l.llsllllllllllll'll

llillllllllll'll‘lIlll.llll.lllll.lll-l.lll.llll.l""-ll!Illlllll'l

6.91 6.86 28.95 29.73 29.31 29.33 310.4k4 341.65 318.36 323.48 6.93 7.00 5.84 6.59
7.09 7.01  29.49 29.76 31.04 30,09  308.24 330.71 334.93 324.62 6.4%2 6.35 5.82 6.20
6.71 6.77 27.09 28,78 29,80 28.55 275.13 321.15 308.40 301.56 6.47 '5.92 5.31 5,90

7.05 6.99 27.82 29.87 29.44 29.04 284,35 303.22 287.31 291.62 6,69 5.87 5+33 5.96
6.94 6,91 28.34 29.53 29.90 29.25 294,54 324,18 312.25 310.32 6.63 . 64,28 5.57 6.16

CD for irrigation ( P= 0,05)- 25.82

lI’l"'tl'll!lllll'l"l'l'lli"lll’-"lll‘lll'l"lll"lll'

I n Irrigation once ins days: Iz o Irrigation once in 10 dayss Hu = Irrigation once in 15 days
Iy Irrigation once in 20 days, _

D1 = Plented at 30 cm deptht D2 . Planted at 60 om depth: D3 4 Planted at 90 em depth.

=3 000 =
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Table-II: Mean growth characters of areca palm as affected by
irrigation and depth of planting ( 1969 )

L T S VA T S o S T AR D U T gy S

Number of leaves/palm

R D g S S A T A S A S S A sk T G e S G I e S g A S

Dq
I1 9,42
I2 9.58
I3 8.87
Iy 8,82
Mean, ..

CDh for irri

( P =0.05 )=

T D S D D S SO S0 S i N S S e el e S L T S S D R A R g e N e P e e S A e W S i S S S A Y D D - Y S G e D S g e e T G S S D g Y S e W S gy v .

Um Uu Mean
9.58 9.51 9.50
9.76 9.62 9.65
6.38 9.38 9.21
9.07 9.09 8.99
9olh 9,40 9.34
ation
0. 47

Girth at permanent
HQHH\ alm (¢

Ralm (om)

- D

""Illl'l""l"lll"lll'l-lllltll-l'l'l‘l

Dq UN

45.22 48,89
43,02 44,96
38,22 41,18

38.47 40,53

41,23 43.89

Dy

%6.00
45.05
h2.73

39,73

43,38

Mean

46,70
hi, 34
Lo.71

39.58

42,83

3.88

Dy

J3.27
k.60

3.47
3.95

4,32

Number of nedes/palm

2

6.82
5.80
he73

k.62

5.49

Uu Mean D4 UN

5.62 5.90 89.00 95,60

5.60 5.33 86,80 95,60

5.31 4,17 89.00 89.00

3.95 4.18 86,80 93.40

4,87 4.90 87.90 93.40
1.31

Dq

93.40
93.40
86,80

86,80

90,10

Percentage of plants formed nedes.

Mean

- G TP SN A S G el S e g G e e

92.33
91.70
88, 27

92.33

90.13
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Table-III: Mean growth charactors of areca palm as
affected by irrigation and depth of vHNSwwﬁmmdwNOVo

Sy S sny g S AP S i ol WS N D G N A SR o i S g S S N A S S duy ST S R S A6 g S el e T gy e S S SR S S b gy o oy Ay e A S iy g S U AL Yy S D AN S A S S S D FED Y AED AN AP DN S G G D S R D Sy S SIS Gl e SO S ol Sl 4D S S

{Trunk *eight of the palm(cm) Girth/palm(cm) Number of nedes/palm Number of leaves/palm

ol S Y SNyl S iy TN S N R S S NS Gul Sy i e gy WS oy P Y S G S A o VDG SR St R S S S S S SN T T gy OV S G gy o G S R P D D S T Al D O G T e D A S G S g S S o -
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e S S S e A s G i S i e S A au T s Y A S .y - -|p &N -y el G A ae ank B S e SENE G e S T A S S s Sy S m e D SRS S wi g e v (0 g S Ul sie-am W s AR O G O SRR S-S

I 169.64 206.75 178.82 185,08 49,40 51,61 49.40 50,17 13,16 14,98 13.14 13.93 9.85 10.29 10.47 10.20

I2 150,76 17713 165.48 164,46 45,51 47.91 48.87 47.43 12.60 13.80 13,41 13,27 9.51 9.93 9.98 9.81

I3 107.20 134,29 138,75 126.75 43.51 43.88 47.26 44,89 10.29 11,57 11,63 11,16 9.55 9.43 9,88 9.62

Ih 107¢58 121,77 114,96 114,78 45.42 45.19 47,80 46.44 10.78 11,52 11,46 11.25 9.01 9.35 9.45 9.27

CD for Hﬂﬁwwwﬁwoﬂ
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Table-IV: Yield of

canut as affected by ir

wamnwwou and depth of
o

planting an for 1970-71 to 73-74
N nut

D1 Da Ds Waam ©1  Da DOx W
1 1070.30 1348.65 1784.60 1401.18 §68 36.69 17.91 58.78 47,79
12 1056.20 1019.45 1644,95 1240.20 35.22 32.95 52.62 40,26
I3 376465 680065 654450 570,60 13,79 23.88 22,91 20,19
I, 416.90 386,05 355.85 386.26 12,19 11.73 11,62 1185
Mean 730.01 858,70 1109.97 247 29,12 36,48
o et ion(P = 0.05)

318,21 10,61

CD for depth 234.18 6.60
Ch for DxI 299, 30 8.26
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Table Vi Economics of irrigation in arecanut

Frequency of irrigation Repth of Yield of Value Total @6ost of Extra yield Extra income
water(cm) chali nut @ %5.8/kg man labour over Ij in &s/ha.
(kg/hes) (is/hs.) days/ @ #s.6/ (kg/ha.) over Iy
ha. head
Aﬁ\rn.v

I1 (Irrigation once

in 5 dayas). 88.80 1854.49 14835.92 180 1,080/- ° 1394,60 11,156.80
I, (Xrrigation once .

in 10 days). i Lo 1562.45 10099.60 90 540/~ 1102.56 6, 420,48
Hu KHHHHmmﬁwoﬁ once .

in 15 days). 29,60 783.55 6268.40 60 360/~ 323,60 2,589,28
I, (Irrigation once

in 20 days). 23,68 459.89 3679.12 48 288/~ - -

e it L L L T Ly T T ——— N A G G W i S S ey U S R W Y G




Later in 1973-=7T4 the treatments were mocific. in  the
experiment as follows:

L4 =« Irrigating 30 when cumulative pan evaporation
( 121).
wiien cumulative pan evaporation

(0.531),

when cumulative pan evaporation

(13).

when cumulative pan evaporation
120 mm (0.511).

approaches 30U
I, - Irrigating 30
approaches 60

I3 ~ Irrigating 60
approaches 60

I4 « Irrigating 60
approaches fif

BE EE EE B B

The irrigation was provided through surface conveyance
and water was convoyéd to the plots by using syphons from
a main cement lined channel., 'U' shaped syphones of one
metre length and 5 cm diameter were used and 5 such syphons
could discharge 30 mm water in 15 minites.

The water evaporation was monitored through a open
pan evaporimeter conforming to USWB class 'A' specificatons.
The irrigation scheduling was done as detailed above. The
data on maximum temperature, RH, evaporation rate and
rainfall were collected, and are depicted in figure I.
Irrigation was provided only during the non-monsoom months
extending from aecond Balf of November to the end of May
each year. There was only occassional precipitation during
the irrigation period which was accounted for while

scheduling the irrjigation.

The data on nut yield in terms of number and fresh weight
were collected during each harvest and pooled to obtain year=-
wise ykedd, Statistical analysis carried out on pooled yield

data obtained over the four year experimental period.

The soil moisture content was determined by the gravimet&ﬁi
met :od of piper (1950) under the different jrrigation treatments
from 0-90 cm depth just prior to each irrigation and on the
day following irrigation,

contd...2
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RESULT AND DISCUSSIONGg

The data on nupber and wet weight of nuts as affected
by irrigation and depth of planting are presented in Table-I,
Irrigation with 30 mm water whkn the CPE approached 30 mm
was significantly superior to other two irrigation treatments
namely I3 and !49 Where as there was no significant

_difference between I1 and 12.

It is therefore clear that arecanut is fairly sensitive
to moisture stress and requires irrigation to be provided
at more frequent intervals. This is very well reflected

when a comparison is made between treatment\I1 on one hand

and the other irrigation schedules on the other,

Soil moisture content ranged between 19,50 to 21,40%
subsequent to irrigation and reduced considerably to about
12.1% within a period of 5 to 10 days just before the next
irrigation in treatments Iy, X5 and I4 irrespective of the
quantity of water used. While in I, the reduction(8.81)
in moisture content was even more prominent just before
‘the next irrigation (Fig.2). Though the total quantity of
water irrigat8d was the same for I3 and I treatments the
}fequency of irrigation in 13 was only the half of that in
I, resulting in wide fluctuations in soil water and a larger
period of moisture?ﬂughere by resultiug in decreoased nut
yields Such an eé}ect of moisture stress on yield of cropé'x
has been observed by Breé}er,(1977).

Though in the treatments Iy and 13 the frequency of
irrigation was the samne, I, had received only half the quantity
of water thaﬁ that of I3. Here, again the differences in
the nut yield were not significant showing that red:cing the
frequency of irrigation by increasing the quantum of water

applied is not beneficial as the excess water gepplied is
not advantageous for plant use. As the soil was of a light
texture with a low water holding capacity, the excess water
used was not retained in the root zone efficientliy leading

to decreased usage by the plant. This is also clear from
the data obtained on the s0il moisture contents before and

cgntd...B
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after irrigation, The excess water applied may also be
lost by surface run off and seepage which in addition may
cause nutrient loss due to leadhing beyond the root zone
(Zaslovasky, 1972 Haller and Broilor, 1973).

Economies of irrigation scheduling was worked out based
on the wield, volume of water required, frequency of irri-
gation and the ¢ost of irrigation, The relative economics
of arecanut cultivation with the different schedules of
irrigation is given in table II. The monetary returms with
I, was 413,000/~ with 34 irrigations and an application
of 1020 mm of water duaring the period Novermber to May.
Eventhough only 17 irrigations were required with 510 mm
of water applied the monetary return was is.10,072, These
results have clearly demonstrated that the best irrigation
schedule is 30 mm water when CPE approacihes 30 mm. But,

under situations where there may be limitations of water

and energy ammyxu¥xem supply the scheduiing can be extended
to 30 mm water when CPE reaches 60 mm (Treatment I, in the
study) minimhksing water and energy use., From the practical
point of view it may be desirable to sketch the irrigation
intervals to 8 to 10 days during the later part of summer
when both water and power supply become critical under the
existing conditions over a vast tract of arecanut cultibation
in the South Kanara District of Karnataka. The frequency

of irrigation and the total depth of water required for
schedules 11 and I, are provided in table-III., The data

on frequency, number of irrigations and dept. of water required
inuicate that interms of water and power use efficiency, if
thefe inputs are critical schedule I, where 308m water is
irrigated as the CPE approaches 60 mm may be more beneficial
eventhough resulting in a lesser monetary return. However
if the inputs for irrigation are non=critical 30 mm irrigation
for 30 mm pan evaporation is most ideally suited irrigation
practice for arecanut. The other two irrigation schedules
namely 13 and I, were not found to be ideal because of
imposition of widely fluctuating moisture regimes leading

to moisture stress on the plantss

contd...%
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Among these two treatments moisture stress on
the plents will be much more with treatment I) leadling
to prolonged soil moisture depletion and the resultant
deliterious effect on the plant while in treatment
13~the irrigation provided may be much more than
the needs leading to lossess _.due to see page, surgace
run off and leaching. Excess water applied in this
treatment may also lead to leaching of nutrients beyond
the root zone of the crop and the generation of partially
an serobic condition affecting root respiration and other
biological activities due to the effect of excess water

on s80il aeration.

= 000 =
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Table-13 Effect of irrigation and depths of planting on the number
of FCﬁm\tonWd of ripe nuts/palm.

*""‘l"'l‘l‘l'll-'l'l'-ll‘-i--l('-'-ll"ll-'ll'll'l"-lll"lll'liil"l'lll"'lllllll‘llll"-'l"l-.

Number_ of nuts_per palm {11) ¥eight of ripe nuts kg/pelm _________

cmmcmmmmemmaneo{1) Number of nuts_ elm_______..._.{(11) Neight of ripe nuts k

Irrigation epth of plant Depth of planting
treatments 30 cm 60 cm 90 cm Mean 30 cm 60 cm 90 cm Mean

A G0 I M Al T A S S S AU AN P U A S S il A A P S S S A S S A S G S S il N G D e AR S G A el S S S G S ey S T A A W I S A G0 R S S G S R T Y S S S e e S -

I 248,38 229.55 267.11 248,34 8.59 8.60 9.56 8,91
Ip 184,48 119,57 243.13 209.06 6.64 731 8.03 7.32
I3 147.97 221.43 195,39 188,26 k.93  7.92  7.92 6.71
Hk- 129.42 116.73 120.11 122,08 . h.50 .03  4.30 4,27
Mean ._‘N.N.mm .—W.—cmm NOO-#U - mo._m m-wm .NQNW momo .
CD for _ .

Irrigation - - - 50.92 - - - 1.74
Ch for depth NS NS NS NS NS NS

Sy S S S A S S D S o WO T S S e S A e - N e S S S G R ey e I A A AR ol ol e o g S S U e S S S S S AN A D S G SIS G MR S S - — S D ey S A

. L}
Pooled yield data from 1975-1978,
NS = Not significant. ‘
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Table-IXs %Nb:bﬁ#o. of Irrigation treatment in Arecanut

- - - A T A SIS e iy gy e G S D IS S S O iy O S il Smy Y SRR AN SN G Sy e WD SRS SN R RGP R R Ny e ey T it G W N S G S S S T N ke S e G W R - e Sk  E
-

Treatments Number of Total depth of Yield value Labour ©Goat eowmk Profit
Irrigations water applied kg/ha. of engaged of per
during the produce (Man labour nowwwow ha. (i/ha)
season(mm) @.)5,8/= days) @s{8/ MM H\Mwl
_ kg(is/ha) day L On/ e
R e . (s/ha) (is/ha)
1Te Irrigation with
30 mm when CPE
reaches 30 mm(I;). 34 1020 2545 20360 170 1360 7360 13,000

2+« Irrigation with 30 mm
when CPE reaches

60 mm (Ip). 17 510 2094 16752 85 680 6680 10,072

3¢ Irrigation with 60 mm
when CPE reaches

60 BBAHuv. 17 1020 1922 15376 90 720 6720 8,656

4., Irrigation with 60 mm
when CPE reaches

120 mm(Iy), . 8 480 122 9768 48 384 6384 3,365

-l S ey S S D e e ekl L T B g —— e A o o S S S Gl W A SN sk Gy SN WG .
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ECANUT

TRRIGHTIN REQURENENTS of £
e -

¥, YADUKINIAR®* K,B, AYDUL KHADER® AED K. SHAMA BHA?
ABITRACR
Tue wnter requiromont of orwomnut (irees gateslw %)
waé deteraiued at the Cowtrnl Plowmtation Groge ERescareh
Tontitute, Rogienal Statien, Vittal, Irrigation onec in
5 doys gt 200 litven ef wytor por tree giving o duty eof
145946 twoe Cumcos guve $he soxizom profite IMuanting

aroonmt 3cellings ot o dorth of 90 ot guwo significantly
more ylold thozn plamting ot 30 emd 60 oxm, )

YLTEODIITION

bzvesngh fe grown buth wmdor irrdgated and reinfod
sonditiones In plinces with Mgh sud sofl nolatwrs ond &n
aress where the rainfnll ie¢ fadrly uwnifors, ne irvizetion
is prosticcd. Irvigetion 18 givoy in'ploees with o long
dry opall from Dagcnder to Naye Rambinr (1949) pofntod
st 4ha nood far tuvestiomitng 4ix effvet of turigation 6w
yicld, The devih mt which the aroen socudlings sro planted
dopemde mn the miwe of Sho votl, thy dapth of water table
ovd topeagraply of lands Cadumnsan (1973) Meparted thint drrigatio
erec 15 ¥ duyw ot the rate of 198,25 184res of waber por
palm, glving o duty of 1,304 hao, Crmee. romultod in the moxi-
mm bonefit in md);c Karals and planting swoeenut soodlings

** Gomtrul Plontotien Orope Zeveoveh Imetitute, Roscoreh
Contro Motltongar, Jelpatgwd T35 109, Vot Rongnl,

* Central Plantotion Crope Roseareh Inetitute, Regionud
Station, Titval 574 24%, leveoinka.

Contribution He.l216 frem tho Contrsl Flamtptioz Orope
Bosenveh lastituie, Rogional Stotion,Vittal 574 243,
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&% a dopth of 90 em gnvo signifiocantly mao yicld than
planting at 30 amd 60 em depthe.

he objests of the prosont invertigatisn wos to study
tho offuet of depth of plamting areennut seedlinge and
froquoney of Lrrigation en !.qmtm of, growth and
5014 in the s0il md elimetta eonlittons Wwevailing in the
aosatal Zarostake ond ¥ordhara Xorslia.

The triel wes 1aid out at Cemtral FMlantetion Crepe
Rosenret Instituts, Reziomnl Station,Vitéal, Kaynutaks,
India iu 1966 waing o é x 3 x 5 strip plot dosigm with 4
Sutervals of frrigsiior, visy 5, 10, 15 am 20 days amd
3 depthe of planting visp 30, 60 ad 50 eme Tho soil was
gandy loom wixed with srowel having 6247 sond, 9% silt ond
29% olay (Mebapuirs, 1977)s Noleture somteat at 0,15
staesplanrio proewire at OS50 en dopih wus 23.54% (prosswre
plate epperutul) and st 50-100 eu depth &t wow 23,64%. At
‘_&5 ntuceptario prossure and of Ow50 as dopth the neleture
GTeTt wal 13.01% und at $0-100 on depth, 1% was 14,424,
2io BrErowldis condustivity weg 95 &n/lze &t 0«50 on depth
and at 30-100 ex dapth 4% we 99 on/lor,

Irrigation ehannels ware provided in caoh altornate
rows of nresarmt treor ond vater wes supplied by flashing
e the berinr ar woll s intereysecs. The aven of the
Leriration (reatment plet woe 385,32 aq.m. socomeedoting
27 trowtuont palne and %8 hardor pulms planted with o
spseing of 2,6 n o oither efde. Botwoom drrigotieos
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trontmonts doublo row of bodor galume wore yrovided. In tw
troatuent undar depthe of planting, there wore 9 troos with
4 singls gunrd rew,

Wator was oppliod to cash plet at tho rate ef 200 litves
poar plant por trrigation. Vater wns divortod ¢o plots frem
sczont plastored shannols, Meowurod quantity of water wos
applied by allowing uniform disebarge of waber through "Uv
shapod syphons of known diomotors Pewr syphons wore usod st
8 tine for 19 minutos to doliver 135,000 1i%res of wober per
plot which was distridutod unifernly emong 65 polwe, cosh
pals go¥ting 200 1itres ef woter por fxrigntion. Palms wore
frrigatod from sosond fortnighy of Eovamber to first forte
night of May during the experimoptal gporied. 7The pusber of
irrignticns given were 30, 15, 10 and 8 accerding to +he
WMHMW&

Tho plants were marurad every yosr with samenium sulphate,
super phesphato snd muriatc of petssd to supply X, P05 and
K,0 ¥% the rate sf 100, 40 and 140 gas per plant in twe split
desas soe in Septembar and anetber in Retruary. In addition
%o ¢¥is 12 kg. of groen leof and 12 kg. of sattle mamire wore
alse applied in September and Osteber ewery year. Oemeral
sulturnl eperations 1ike farking the gurden enee in o yuar,
spruying berdeswx mixture agaived mobald discase (ZhytewdRexn
Axesns) were attended to, mmmwmmm
texparatwre, relotive nmidity, rate of ﬂumt&u end the
m&uwMMpﬂlﬁma&muﬂmh

v k K "’},
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The stuly was sondustod far saven yours (1966 te 1973).
Thoe dnta on grewth sharacturs and yicld wore ¢olleeted and
subjestod to statistionl smalysis, |

RESUL2S

In talle 1 tho growth charactors rescrded during
Ostober, 1968 are prosented. Only height of tho plavte
aiffared significontly with frrigntion lovolse FPlamts
trrignted onov in S ond 10 days ware eignificantly taller
thon those irrigatod omeo in 20 dayw. ZTable IY roprosonts
the morpholegical ehormetors roessdod during the yoor 1969,
Ianber of loawes por plant and girth at collar wore signie
fiommtly highor in plonte 1rrignted ones in 5 and 10 dnyw
intorwl as ooupmrod to thoso Axvrigoted ones 4n 20 days.
The dsta for the your 1970 (Fable III) rewealod tuns givth
of tho polm and wusber of meles wore significently Mghor
in p:nﬁqmw ones 1u 5 days over all other troatmonts,

The plants ocmnonsed fur yiclMing in 1970, Yiold of
arosunut, both nuwsbor end wot woight of nute wore yoocerdod
trod-wisc from 19T0-T71 to 1979-T4. Tho 4ata wore pooled
ond statistionlly onalymod, 9o moon mmbor of muts ond
wat wolght of Tutsper plet are prosentod in table IV. Irrie
gution onee in 5 and 10 days gawe significantly more pumber
of muts than those irrigatod onco 4z 15 and 20 dayss There
woe Do signifiesnt d1fforenee in musbor of muts between tho
trantmonts whish reecived water anee in 5 #x sud 10 days
tine intorvel, Theugh ou ineressing trend eould ‘he noticed
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in yicld in tho furmar. P poreanings insreess in wwmbor
umznx,.xzmxsmmmx‘mmtu
order of 262, 145 omd 13 roapoatively.

In respost of dopth of plamting, 90 om dgpth gowe
significantly woro vunber of wate then Shose plontcd ot
30 zmd 69 ex d:ptha,  Thooo weg ne signifieont 44fforenes
bobwadn 3he sivid of suts 1v olonte plantod at 60 end 30 em
depthe. he intoceetion bewwaon drrigotion interwvals amd
dopth of plauting wory clso sigoifisants. Flunting at 90 em
dorth st Lorimtion oneo In B days gnwo 4014 mure numbor
of nuts eouaydd to Lrrvigution ones in 20 duyw and planting
at 30 om doptu,. '

Titn rurpoat Vo wot walshi of mute 10 wow otaarvod that
trrigation onge L 5 dogo wes eignifienatly eupscier to {rrie
guticn ooew iv 15 and 20 days duvtervals. Thouvgk thoro was no
gignitisany diffcoanca Dutwecs treatecnts drvigated enee in
5 ond 10 daya, thore woe oxn inereose nfta.?ﬁlnl‘ ovoxr to
I;» Ihe poreentoge of ingrowse iv tho yiold ir veapcet of
wot weigut of naté in I, ovar Iy wos 156 and tha ecrrespord.
ing trercogs vy I, was 3034,

Planting at 90 om Jopth had siven sisnifiemnmtly nove
wight of sule Shew placiing et 30 ad 60 eu depittw. Though
thero wvas no eignificont 4itforenee an ineroosing trend
9ould ha notised with rozard to weleht of nuts gn D, ever
Dye Tha dndueems £7 yiold in the plents plaptod ot 90 om Be
dorth ower the plantsplantced at 30 em dapth was 49%,

Tho trestmmut ecmbvination ef planting at 90 em depth
ad Lorigation froquency of % deys proved to be signifienntly
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supericr to oll othor cmbinntions in rospoot of wot wolght
of nmutas. The incromse in yiold in the sbow cose wom 406%
ovor plonting at 30 em dopth and lrrigating ones in 20 4nyn.

Irvigotion ooeo An 5 days Lod rosultod in 303 per oont
irercago in rospoet of woight of muls 'agaim on inerengo
ot“zéz por cont Lo tho cass of pumber of nute, wihlah moans
thnt irrigntion froguoney has more positive offcst on wolght
of nute thon numbor of nutes |

DISCUBSTION

At tho rote of 200 ldtres of wotoer to 2 poln updor
ool irvigation, tho &uty wos 1459.4E un, Cumee. for 150
days at o frogqucney of onoe in 5 doys, oach hios eantnining
1480 palms. Thule 18 couivalont to o etonding dopth of
88,8 em. Vhe uvernge rainfall during the poriod was 18,87
em. Thae pnn ovaporction foy the exporingnial poricd wos
101.6 om wiich is 12.6% more thun the irrigntion during the
samo poriods

Irrication onee in 5 daye bod giver an oxtyn luowo of
B 11,156-80 per tn. over the tiosiment wbich reecived wotor
onoo in 20 days (toble V), créd tho eorrcaponding inerousd
ovar tho ploxte whdoh roculved irvigation onco in 15 doye
vod B 7,420-48, Though thore wns ue simmifiennt difforence
hotwoon the trootmonts ifvrigoted ongo in 5 ovd 10 dnys,
{rvigntiovn onmge in 5 daye Lnd rus ultod in on axX$re TORNUDNOID-
tion of B 3,75732 nor hne with on additicond axsanditure
of B 540/~ ovar tho txuatevc’ waich rosoived 'mter euge 1n
10 days, Thus oo oversll reculi roweled thet iripoting
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arcennut onee 4in 5 days with 200 1dtros of wotor ond
" planting eecdlinga ot 90 em dopth 48 ooenmicals

LOEMNO! TEDG ELLHTS

gue puthord ave thonkful to Dre K.V, Ahamod Bovoppa,
PAOQ Sxpord, Srd lanks ond Dr, Nei. Sayee, Dirvetor, Contral
Flantotion Crops Zoscoret Inetituto, Knsarogod for the
npecoenyy foeilitios provided for condueting the oxpurie

nonte
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LOHAPATPA, Allls 1977, foil fordilisy rosnaren in avceanuts
A wvoviow. Jouwmol of Plnntntion Crorg. 5(2)s
114=120,

FAITTAR, ToKe 1949, A murvoy of oreoonut @rone in Indiop
Updens Indinn Contral Argeonut Comitico,
Colicut,

SADAVAEDAN, AWK, 1973. Yuter requirement of avocanut,
Indtan Asmiss Seda 433 483435,
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SCHEDULING OF IRRIGATION FOR ARFCLWUT WITH PANGEVAPORIEFIER

N. YADUKUMAR, K.B.A. KHADER, K.SHaxs 2A? & WREENUNENERR

ABSTRACT

Studies wore condupted over a period of four years fox, schedul~
ing irrigation in arecanut based on CPE, Te ratios of irrigation
to CPE used were (1) 30 irrigation for 30 mm eveporation (131),
(2) 60 mm ifrrizatica for 30 mm evaporation (1:0.5), (3) 60 mm irri=
gation for 60 mm evaporstion (3s1) and (4) 120 wm irrigation for
60 mm eveporation (130,5). 'he field trial was laid out at CPCRY
Begionsl Station conforming to .trip plot design with above four
irrigation treatments, three depths of plenting of arecamut at 30,
60 and 90 cm and five replications. 3ignificent effest on te yleld
of erecanut was recordsd with 30 mm irrigzation for 30 mm evaporation
snd this irrigation scheduling was found to be betier in terms of
ecoromic returns than the other schedules. Under circumetsnces when
watsr supyly and energy becoms critical scheduling of irrigation with
30 wm water for €0 mm CPE was also fourd %o be beneficial eventhough
the monetary retmrns as compared to 30 mm irrigstion for 30 mm CPR
were lowr, '

Irrigation is su important component in the manasgement of
arccamut in aress whers monsoon are only seasonal. In the Seuth Ksnara
District of Karms taka where arecanut is oultivated extersively thers
1s & need to irrigate the ocrop during a part of winter and the whole
38 of summer months extending from mid-¥ovember to May. Earlier
studies conducted at the Regional Station of Cantral Plantation Crops
Remsarch Institute at Vittal (Ammual report,CPORY, 1972) have indi-
cated that irrigation onoe in five days is optimal for sustained
higher yield of arecanut. Additionally, planting seedlings at s
depth of 90 om was found to be better tim plmtirng at shallower
deptha. Nore recent dats on the irrigatiom scheduling for arcp
plents have shown that 18 is indesd reslistic to schedule irrige-
tion based on n@Miuﬁon losses than an arbitrary approach
depending on frequency and quanity of water applied, ¥With this in
view, an exporiment was initiated during the year 1974=T5 for sche~
duling irrigation in arecamt based on CPE data. in attem:t wes also
mede to study the depth of plmting arecanut by integrating taree
different depths of planting along yith the irrigation schedules.

*
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The studies were conducted over a period of four ysars nd the
results odtained are presented and discussed in this communice-
tion,

EATERTALS AND NETHODS

The exporiment was laid out at the Regional Station of the
Central Plantation Crops Research Institute,Vittal during the year
1974 on a previcualy established eight year old arecanut planta-
tion, The pelss were previocusly plmted with 5 depths of planting
anl were uniformly irrigeted with 200 litres of water every five
days during the period from December to NMay. The irrigation treatr
ments were superimposed on this by integratirng the different depths
of planting 80 as to obtain five replication for each treatmemt,
There were five main irrigation treatments viss

14 Irrigation 30 mm when cumulative pan evaporation approaches
50 | ] (‘.‘ ).

I> Irrigation 30 sm when cumulative pan evaporstion approaches
” e (0053‘ )-

Is Irrigation 60 sm when cumul ative pam evaporation approaches
60 mu (121).

I4 Irrigation 60 mm when cumulative pem evaporation appreaches
120 m (0.511).

e thres depths of planting were 30, 60 and 90 om. For each
treatment combination 9 palms were available. The total plent
population in the plot was 1200. Out of which 540 palus were
within the layout. The remaining palms represent the border rows
on all the four sides of the plot. The palms were spaced 2.6 ¥
apart. The layout conformed to a 4 x 3 x 5 strip plot dedign.

The irrization was provided through surface oonveyence snd
water was conveyed to the plots by using syphons from a main cement
lined chennel . 'U* shaped shphons of one meter length and 5 o=
dismeter were used md 5 such syphons could discharge 30 mm water
in 15 ninutes.

The water evaporation was monitored through a open pan evapo—
rimster conforming to USYB clasa 'A' specifications. The irrigation
scheduling was done as detailed above, The data on maximue and

minisum temperature, HH, evaporation rate end rainfall were ooldected, o

!
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end are dipicted in figure I. Irrigzation was provided only during
the nonwmonsoon months extending fromsecond half of November to
the end of Nay esch year. There was only occsssional precipite-
tion during the irrigation period which was sccounted for while
scheduling the irrigation.

The data on mut yield in terms of number and fresh weight were
collected during each harvest and pooled to obtain yearwwise yield.
Statistical amalysis carried out on pooled yield dsta obtained over
the four year experimental o ried.

| The soil moisture content was determined by the gravimeter
method of piper (1950) under the different irrigation treatments
from 0=90 cm depth just prior to each irrigetion and on the day
following irrizsation.

RESUL? AND DISCUSSION

The data on mumber and wet weight of ruts as affected by irri-
gation snd depth of planting are presented in Table =], Irrigation
with 30 mm water vhen the CPE gpproached 30 mm was significantly
supsrior to other two irrigation treatments namely I3 end I4. Where
as there was mo significant difference between It and I2.

It is therefore clear that arecanut is fairly sensitive to
poisture stress end requires irrigation to be provided at more
frequent intervals. This is very well reflected when s comparison
is male betwsen treatment I{ on one hand and the other irrigation
scliedules on the other.

Seil moimture content ranged between 19.50 to 21.40 % subse~
quent to irrigation and reduced considerably to sbout 12.,1% within a
period of 5 to 10 days just before the next irrigatiom in treatments
It, I2 and Is irrespective of the quentity of water used, While in
I4 the reduction (8.81) in meisture content was even more prominent
just before the next irrigation (Pig. =2). Though the total quantity
of water irrigated was the same for Is and Iy trestments the frequency
of irrigation in Is wes only the half of that in Iy resulting in wide
fluctuatiens in soil water and a larger period of moisture. Thereby
resulting in decreassd mut yield. Such an effeat of moisture stress
en yisld of crops has been odserved dy Brisler, (1977).

Though in the treatments I2 and Iy the frequemcy of irrigatien

was the ams, Izhdmoivodmlymr the quantity of water tham »
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that of Ix. Here, again the differences in the nut yield were not
signifiomt showing that reducing ths frequency of irrigatiom by
incressing the quantum of water spplied is mot beneficiel as the
excess water supplied is not adventageous for plant use. Aa the

p0i]l was of & light texture with a low water holding capacity, the
excess water used was not retained in the rvot sone eofficiently
leading to decreassd ussge by theplant. This is also clear from

the data obtaired on the soil moisture oontents before amd after
irrigation, The excens water applied way also be lost by surface rum
off sand seapage which in eddition may cemse mtrient loss dus to lea—
ching beyond the root mone (Zsslovesky, 1972, Haller and Bresler,
1973).

Fconomies of irrigation scheduling was worked out based on
the yield, volume of water required, frequency of irrigation md
the cost of irrigation. The relative sconomies of arecanu t cul tie
vation with the different schedules of irrigationm is given in table
11, The menetary returns with It was B 13,000/~ with 34 Srrigations
and an application of 1020 mm of water during the period November
%0 Nay. Fventhough only 17 irrigations were required with 510 mm
of water applied the monetary return was B 10,072, These resulis
have clearly demonstrated that the best irrigation schedule is 30 mm
water when CPE spprosches 30 m=, But, under situations where there
may be linitations of water md energy supply the scheduling cen be
extended %0 30 = water whem CPE reashes 60 mm (Treatment 12 in the
stuly) mininising water anl energy use. From the practical point
of view 1% may be desiradle to sketch the irrigation intervals to
8 to 10 days during ﬁxolahrmtefmormnhothnmam
power supply btecome oritical under the existing conlitions over a
vast tract of arecenut cultibation in the South Kanara Dgtrict of
Eamatake. The frequsncy of irrigation and she total depth of water
required for schedules Iy and 12 are provided in table ITI. The
dats on fregquency,number of irrigations and depth of water required
jndicate that interms of water snd power use efficienoy , if these
inputs are critical schedule I2 where 30 mm water is irrigated es the
CPE approaches 60 ma may be more beneficial cunthow resulting in
s lesser wonetary retum. However if the fnpute for irrigation are
non=critical 30 mm irrigation for 30 mm pmeevaporation is most
ideally suited irrigation practice for arecsnut. The other two irri-
ptionnhoduldnndyisndummtrwul to be idsal decsuse
of imposition of widely fluctuating weisture regimes leading to
soistwe stress on the plants,

Among these Wwo treatments moisture stress on the plants will
be much more with treatment I4 leading to prolonged soil meoisture
diplection md the resul tant d1l1tirious effect on the plant.
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Yaile in treatment Iy the irrigation provided may be much more thmm
the needs leading to lozaes due to swadpage, surfece run off end
leaching, Emcess water spplied in this treatment may also lead to
leaching of mutrients beyond the root sone of the crep and the gen-
eration of partially an serobic corditin affecting root respirstion
and other bdological activities duse to the effect of excess water
on soil seration. ‘
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15, Details (Nos. etc.) of FieldfLaboratory Note books and final meterial and their location,

Log ok .
of ot Lok
Foisdd nate Aot UL W Aseddd BTG Ty

g M Ry

_— ﬁ,}ﬁg (RS, Wt




186.

Comments/suggestions of Project leader regarding possible future line of work that may be taken up ari-
of this project:
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18. Signature {with comments, if any} of Head of Q-i-v'rsiea—f—Sec-ﬁen/Statio_n:
%ywt\
4"""—"

—

19. Signature (with comments, if any) of Director :




