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Summary. The evapolianspiration riies of Give-vear-old coconut palms (Coros
nucifera Linn. ¢cv West Coast Tall) grown in i Oxisel on the West coust of India
were quantified from soil moisture d‘plction stidies and Iysintelric measuiz-
ments. The rates increased from 2.9 mm dav™ " in Decouber o 35 mm day ©in
April and reduced to 2.2 mm day " in Junc foilowing the onset of monsoon rain.
Ratios of evatranspiration to class A pan cvaporation were 0.87-088 in the
moderate rainfall period (September and October). 0 78--0.85 1 the winter periord
(November—February), 0.87-096 in the summer peried (March - Mav) und
0.60-0.68 in the rainy period (June—August).

Coconut {Cocos nucifera Linn.) palins in Kerala on the west coast of India (818 10
12°48'N and 74°52' to 77°25'E) cover 23% ol the cropped area. The average unnuai
rainfall of the area is 3.000 mm, but the palms are subjected to dry spells fasting 27+ 34
weeks. The major soils (covering 60% of the total area) are Oxisols which retain little
soil moisture. Coconut palm does not reduce its leaf area to reduce walter Josses during
moisture stress periods. During the dry scuson in Kerala, some farmiers cut off the
matured lower leaves of the canopy to increase transpiration and growth from youn-
ger leaves. Old palms withstand prolonged dry period without irrigation. bul younge
palms often wilt.
The coconut grows well in many tropical areas with a well distributed rainfall of
£.000 mm, but for profitable cultivation, evenly distributed rainfall of 1,000 to
2250 mm y~ ! is necessary (Menon and Pandalai 1960). When irrigated. coconut
palms on the west coast of India improved the numhcr of female flowers. wrrested
butlon shedding (Venkitesan 1973), and yielded 20 to 235 more nuts per palm than did
an unirrigated stand (Vijavalakshmi and Marar 1969}, Nelhat and Padmaja (1978)
reported that the growth of young palms was retarded when the ratio of applied
irrigation to pan evaporation fell to 0.50, while there was little response to irrigation
when the ratio was between 0.75 and 1.00. Further to their studies. the evapo-
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Transpiration from young coconut palms was measured and conclusions are presented

in this paper,

Nisterials and methodoiogy

Experimental site conditions
ated at Meleppalakkot {11915'N: 75 532°E: altitude 70 m MSL}in a 0.8 ha
plot trom September, 1985 to August. 1986, Surrounding ureas of the site were also under
cocanut. The piot contained 90 five-year-old paims fev West Coast Tally planted at 7x7m
spacing. The avernge height of the paims was 3 m and 6 -7 functional leaves had developed to
o o feaf area index of 0.35. Rooting depths were obtuined by sampling two of the trees. The
ive rool zone was conlined 1o the depths of 20— 80 em and lateral distances of 50 em from the
Drainage of the site, which had a slope of fess than 5%, was faitly good with depth to
table ranging from 3 m in the rainy period to 12 m in summer period.
he areq are Oxisols (Isoly perthermie Kaolinitie family of Tropeptic Eutrorthox) witli
wity between 1.01 and 131, Coarse wand (-2 mm) constitutes 31-86% and clay
The initial infiltration rate was 20-25emh™' and finally attzined a rate of
after 3 b (Vara ashunath 1985) us compared with the highest recorded

The experiment was fo¢

k.

1he wi

solls 1

RIEE

i f : .
Wediher observallons

Net radiation and aibedo were measired 1ar above (e caconut cunepy using sensors {CN L and
CN § models) with programmable printing integrators supplicd by Middleton Tustrumenys
(MDI-200 modehl. Rainf | temperatires at 2.5, 3.0, 15.0 and 36.0 em depths, air
temperature, humidity and class A pan evapor ian were recorded al the site itseil. Other weather
variables were recorded 0.2 kin from the experimenial site.
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Evapotranspiration
runspization cates of the palms were determined from measurements of soii moisture
¢ observations.
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Soil meisture contents in the
weaily by sumpling at latera

1530, 306U, 60-90 and 90150 cen were
determined gravin | distances of 30, 130 and 300 em from the trunk
of three trees dugiie Seprember. 1985 (o Angust 1986, Rates of soil moisture depletion were used
(o estimaie evapuiranspiration when soil moisture contents were between 60 and 100% of heid

i
d

el

capacity.

APOrLtspii

s trom March (e August, 1936 were diso mcas
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wore centrally

ut palms of uniforim age spaced at 7«
| tanks, two other collestors for cach
The lysimeter tanks were filled with soil layer
bed profile. Two palms were carefully excavated
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subsurfice masongy tanks.
by fuy ot 1o match the bulk density in the undistus
with winimum disturbance to the root systein and were replanted in the lysimeters. Initially, the
turiled with water by applying 325 mum before meusurements of evipo-
[ranspiration began and thereafter daily irrigavion at the rate of 25 mm duy "' was maintained.
Percolation and runofl were measured 24 It alter irrigation. The difference detween the dally
1+ raintall) and the daily outllow (runoff + percolation) was taken as the evapo-
soil tanks ceased within 24 h after irrigation, but there was
s of inflow and outflow. During thiz pericd
{ water tanks and corrections were made
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rer trge compared with 49.00 m? per tree in liw
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Fig. 1. Lysimeters for ET measurements of cocodiul patms

iosses, obtained from changes i s $0i 3 '\
between 2 mm day ~* lJ::vl‘t; :-:I:Jl E—h,r‘] hOl-l mi)xl’\l}\lib un_}}lcm fo & Septh of 130.cm depth, wece
2n ay une) and 5 mm day ™! (May). The evapotranspirati i

coconut erove wers thus estirated kv S & apotranspiration losses from thic

s0il 1 ut zrove were thus estimated hy combining the losses from a 12 25 m* lysimeter arca IS

5 0s5¢3 estimate s Are: e P! ysuneler area da

:. ::|L~ lu. imated for an area of 36.75 ny™. Irrigation rates per 49.00 2 cocunat .,ro\.bi ,,r‘ B
ere caleulated from evapotranspiration after deduction of rainfull R

Resulte and discussion
Microdlimate of the cropped area

&?::ﬂall (h}rlng ‘lhe exp_erimcntal period was 2,439 mm, 300 mm below the averave
LSS A pan evaporation was between 3.5 and 6.3 mm day "* and duily av s
aindspeeds were between 0.1 and 0.5 ms™! ’ =
_The. dmhﬁ}il?solulmn ranged from 0.70 KWh m~? on a cloudy day in J t
715 kWh !‘I‘.x ©in .!\'Iurch on a cloudless day. The hourly maximum ‘\’{xlucs Fuonc llo
corresponding pcrlods were 165 W m™% and 3.050 W m "2 respectively e
. The dl_SpOflUOﬂ ol solar radiation by the coconut canopics on a cle'v. summer de
{s slnoxlvn in Fig. 2. About two thirds of the incident radi;uic;u w:m tr;lls : 1‘nmdw e
ntensity ol solar radiation reaches a maximum of 895 W "2 1 AJ 3(‘)01!m”'wl .'The
md;at;on ol 546 W m ™2 The mean reflcction coeflicient of the c‘azlo, il ] “l““' d'net
radiation was 0.26 compared to the value of 0.20 for bare Oxisols P e
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Table t. Evapotranspiration from coconut palms at Meleppalakkot (Kottamparamba)

Menth Evapo- Evapotran- Class A Crop Rain-
transpiration spiration [rom pan eva-  coefficicat  all
from 3.5%x3.5m 40.9 m? coconut  poration  (ET Epan)  (mm)
lystmeter area erove (ET) (Epan)

(min day ') (nmiday ™)

September. 1985 3 3.6 4.1 .88 s

Qcotober 4.9 34 39 0.87 260

November 4.4 31 38 0.82 ¥78

December 4.2 29 3.0 0.81 13

January, 1986 48 3.4 4.0 0.83 3

I'ebruary 6.0 42 5.4 0.78 0

March 72 5.0 5.6 0.89 9

April 1.8 83 63 0.87 St

May 6.4 4.5 4.7 0.96 30

Jure 33 33 35 0.66 1.007

July 3.6 3 4.2 0.6C 343

Augus( 3. 27 4.0 0.68 420

Mean 5.1 2.0 44 0.82 2430

Evapotranspiration rates

Rates cf daily evupotranspimLion frony the coconut palm grove ranged between 2.2
and 5.5 mm day ™ * (Table 1). The records for March to May show that the peak grove
rates reached /‘OO ram day ™', Duiing the dry suniner period, there was 4 gradual
increase from 2.9 mm day™  in December to 5.5 mm day™ ' in April. With the onset
of monsoon rains in June, both radiation and saiuration deficit decreased and the
evapotranspiration rate alsa decreased from 4.5 mmday ™' in May to 2.3 mm day™!
in June. Toking into account. the losses (rom the lysimeter avea ouly. evapotranspira-
tion ranged from 3.3 1¢ 7.8 mm day ™!,

Tl N el 1
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During the monsoon
moisture depletion method and lysimetric metheds were comparable. 50i moisiure
depletion could not be measured in June because of frequent rainfall.

(Tuly - October), evanoteanspiration measured by the snil

Crup cocfficients

The ratio of evapotrunspiration from the grove 1o class A
between .60 in July to 0.96 in May with an aazual mean vaive

pan evaporalion ruingad

of 0.82(Taklz !).

Cenclusions

The evapotranspiration rates of young coconut pajms grown on an Oxisol ina hurad
tropical areq ranged from 2.3 to S.5mm day ! and from 060 (0 096 of open pan
evaporaton. These rates imply that the irrigation nesded in the 7 7 m cocornut grove
was 122,161, 207, 231, 172 and 142 iitres per paim i the months from December to
May.
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