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A note on Saline Water Irrigation to C oconut Palm Cocos nucifera Linn.

in Sandy

It is now well established that utility
assessment of saline water irrigation to crops
has to be done on the basis of salinity levels
of irrigation waters, nature of soil and crop
subjected to irrigation, climatic, particularly
rainfall effect, and finally the overall crop

response. The semihalophytic nature of °

coconut palm had been reported by pre-
vious workers'™® Studiest> on  saline
water irrigation to coconut in sandy soil
conducted at Central Plantation Crops
Research Institute, Kasaragod had shown
that in summer months sea water irrigation
was as beneficial as that with fresh water.
A parallel observational trial® was conducted
during 1958-1970 in sandy loam soil of this
Institute to study the effect of irrigation with
sea water (T,), fresh water (T,) and their
mixtures in the ratio 2.5 :1 (Tg) and 1 : 2.5
(T, as compared to no irrigation control
(T;) and in this note three important aspects
of the experiment namely, (1) salinity levels
of irrigation waters, (2) cumulative effect of

Loam Soil

irrigations on soil characteristics and (3)
performance of palms are discussed.

A 5 X 4 randomised block design with
uniformly manured single palm plots was
adopted and irrigation was given during
summer months (December-May) by pot
watering at the rate of 45.1 of water per
palm, per irrigation twice a week in shallow
basins 9 cm deep and 150 cm radius formed
round the palms It is contextual to men-
tion that apart from its high sodium content,
sea water contains fair amounts of essential
bases (K—415 ppm ; Mg—1155 ppm ; Ca-
429 ppm). Determinations such as pH
(using pH meter), specific conductivity (using
conductivity bridge) and total water soluble
salts (gravimetrically) were made on fresh
samples of irrigation waters and on compo-
site soil samples drawn in the month of
February 1970 (after 16 irrigations) from
two depths : 0-15 cm ; and 15-23 cm from
the basins of the palms. Data on irrigation
waters and soil are given in the tables I and
II respectively.

Table 1. Salinity levels of irrigation waters used
Specific Salt concentration Total water
Particulars of conductivity (as NacCl soluble
irrigation waters pH pmhos/cm in ppm) salts
. at 32.5°C. ) (ppm)
Sea Water - 7.8 57,600* 31,000 40,485
Fresh Water 6.5 62 24 .115
- Sea Water : Fresh
Water (2.5:1) - 7.8 44,640* 22,000 29,065
Sea Water : Fresh
Water (1 : 2.5) 7.5 18,720% 8,750 11,790

* As measured without working dilutions.



Table IL

2 )

Salinity levels of soil under experimental paims

(each figure is an average of 4 determinations on composite soil samples).

rH Specific conducti-  Soil concentra-  Total water
Treatments, (1:2s0il : 0.01/M vity (umhosfcm tion (as NaClin ’soluble salts
CaCl, sus- at32.5°C)(1:5 ppm) ( : 5 soil : pPpm
e pension) soil : water sus- , water sus-
pension) pension)
cms 0—15 15—23 0—15 15—23 0—15 15—23 0—15 15--23

Sea Water T,

49 46
Fresh Water T, 4.3 4.0
Sea Water : Fresh Water )
Ty 2.5:1) 5.0 4.4
Sea Water : Fresh Water y
T, (1:2.5) 4.8 4.4
4.2 4.3

Control Tg (No Irrigation)

2844.00 2628.00 1108.75

1020.00 8118.20 7499.50'

48.24 5256 21.75 21.00 1255.00 441.50

1980.00 1944.00 825.00 800.00 6084.40 6133.00
907.00  856.80 470.00 340.00 292990 2930.20
3672 5472 17.50 24.00 508.75 . .645.00

These results show that sea water and
its dilutions used were of very high salinity
level according to the salinity categories of
irrigation waters suggested and discussed by
different workers”™'® based on USSL
classification.

The above results would reveal a rise in
PH and considerable increase of specific
conductivity, salt concentration, and total
water soluble salts in the top layers of soil
especially in the treatments T,, T, T, as
compared to T, and T, The increase is
proportional to the salinity levels of irri-
gation waters used. A decrease of salinity
is also noticed with depth. This trend was

" also observed in the studies made on soil

layers (unpublished) from an area, subject
to inundation with brackish waters during
tidal action on the banks of Chandragiri
river near Kasaragod, where the top layers
had the  highest salt concentration which
steadily decreased with depth (upto 100
cm).

Sankaranarayanan et al? reported
that coconut palms were found to grow
without suffering any permanent physiologi-
cal injury even in situations where their

+ gation for more than a decade.

roots had come into contact with high salt
concentration (upto 6380 ppm in soil) which
was found to be lethal to crops like
jack, cashew, mango etc. grown there.
Krishnamurthy and Premanathan!® stated that
,coconut palm can withstand salt concentra-
tion of 10,000 ppm. It is therefore evident that
coconut has fairly high tolerance to salinity.
According to Moghe? very high
(5600-8000 micromhos/cm) or excessively
(above 8000 micromhos/cm) saline water
can be made use of for irrigation without
salinity hazard to highly salt tolerant crops
in highly or exceptionally permeable soils
with frequent irrigations. From the general
performance of the experimental palms it
is apparent that palms growing in sandy
loam soil (coarse sand—77.32% ; fine sand
—2.76%,; silt—2.2%; clay—16.32%) did
not suffer salt injury eventhough excessively
saline waters wéfe used for summer irri-
Although
salinity build-up in the soil as a result of
these irrigations was much pronounced,
highly permeable nature of the soil with
low water -table, leaching effect of rains
(annually 3500 mm of rainfall under West
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