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With rising priced variousfer-
'l tilizersin recent times, the innova-
tive coconut farmers who are
avae d the favourable effects of
potassum on coconut production
areserioudythinking of switching
o to some alternative source
which would replace potassium.
Ue d common salt is an age old
practice in coconut cultivation.
Fremond (1964) reported the re-
sult from young coconuts in the
early stages of production and
| showed that the application of so-
dum chloride could increase sig-
nificantly the number o inflores-

aanoes bunches and nuts per tree.
| Experimentsconducted in the Phil-
ippines revealed that soil applica-
ttion d common salt increased
flover bunches, nut production,
aopra weight per nut and copra
yidd per tree, but not oil content
(Magat et af, 1988). Although stud-
|| ies have been carried out on the

quantity, time and the method o
goplication of common salt on co-
oonut, N0 definite recommenda-
iosareavailable. An attempt has
| ben made to bring out certain
reditiesd application of sodium
| chloride (common salt) in this ar-
| tide

Sodium does not seem to be an
esstid el ement for any crop, even
for At march plants. Yet certain
agps andoubtedly grow better in
the presence d sodium than in
their absence (Russel, 1973). So-
dumin thesecasesappear tocarry
out somed the functions that po-
tessum usually fulfils. Therole d
| sodum in the nutrition o plants
| that need this element for opti-
| mum growth is not fully known,
| though one o its effectsis to in-

crease the succulence o the plant,
ie. the amount o water held by
unit dry weight o lesf tissue. This
may be the reason why it appears
to increase the drought resistance
d these plants (Russdl, 1973). It is
alsofound toincreasetheleaf area
o sugar beet. Sodium prevents
accumulation of other cationsthat
may be toxic to the plant, for defi-
ciency d one cation leads to accu-
mulationd others. Therefore, there
isareduction in theextent of wilt-
ing and increasein the rate of leef
expansion. Inroots,selectiveK and
Natransport isaconsequenced K
stimulated Na efflux. It is opined
that sodium may have an interme-
diate position and possesses an
ambivalent character whereby itis
amajor element for sodium loving
plants such as members o the
Chenopodiaceae and a minor ele-
ment for the non-sodium-loving
plants (Hunter, 1975).

The role of potassium in pro-
tein and oil metabolism is well
known in the plant system besides
in photosynthesis, respiration and
transport o assimilates.Potassium
is clearly the most abundant cat-
ionin plant tissues and biochemi-
cal processesincluding photosyn-
thesis. Potassium deficient |eaves,
generally accumulate soluble sug-
ars and have reduced rates o as-
similate export before photosyn-
thetic rates are reduced as a result
o the mineral deficiency. The
mechanism d stomatal opening
and closure is known to depend
on K fluxesin guard cells. Thus K-
deficient plants may have altered
stomatal responsesand thus water
balance in the tissues. K plays a
key role in the activation d en-

zymes and in plant growth and
development. Inall organismsitis
known that more than 60 impor-
tant enzymes are activated by K.
Although many studies have
shown the effect o varying potas-
sium fertilization on yield, few
studies have shown the effect of K
on oil content or fatty acid compo-
sition o the seeds (Menon and
Pandalai, 1960). Potassium removal
by the coconut palm is exception-
aly high because the husk isrich
in K.

Chlorineisstrongly considered
by some workers as a macronutri-
ent to two important tropical veg-
etableoil bearing cropsi.e. oil palm
and coconut (Ollagnier and Ochs,
1971). Chlorides are taken up by
most plants except coconut and oil
pam in small quantities. Thereis
no strong evidence that chloride
has any specific effect on plant
growth, though it may sometimes
hasten maturity. At nursery stage,
only chlorineapplicationimproved
the growth o the seedlings. From
fifth year onwards Cl application
consistently increased nut produc-
tion, copra weight per nut and co-
pra yield/tree (Magat and
Margate, 1990). Its main function
isasan osmotic pressure regul ator
and acation balancer. It seemsthat
thestomata of coconut |eaves defi-
cient in chlorine do not function
properly. Chlorinedeficient palms
have lower leaf production and
lower number of leaves with
slower growth than normal palms.
Chlorine seems to have less influ-
ence on the number o nuts pro-
duced than on thesize o the nuts.
According to Von Uexkull (1985),
coconut treeslow in chloride have




been associated with (i)a decreased
growth rate (ii) a decreased num-
ber of nuts set (iii) a greatly de-
creased nut size (iv)adecreased N
content in the foliage (v) droopy
leavesand signs o moisturestress
(vi) severe moisture stress result-
ing in frond breakage and (vii) a
high incidence of leaf diseases es-
pecially grey leaf blight.

From the foregoing, it is clear
that potassium has adirect role to
play in the metabolic activities of
the plant systeminvolving enzyme
activation, transport, photosynthe-
sis, nitrogen regul ation etc. Sodium
and chlorine have to play their
role in the transportation, cell tur-
gidity, electron transfer and os-
motic pressure regulation. With
this back ground information, itis
worth reviewing the work donein
this country and elsewhere using
sodium and potassi um on coconut
under field condition.

A field experiment on coconut
palmsusing two levels d common
salt (4.5kg and 6.8kg per palm per
year) was conducted at CPCRI,
Kasaragod (Ramanandan, 1977).
Theexperiment was continued for
six yearsin sandy, sandy loam and
laterite soils. The results showed
that increase in yield o nuts was
not statistically significant. The
possibility of moisture conserva-
tion in three coconut soils under
the influence of common salt at
two levelsand potassium chloride
at one level was determined
through moisture per cent in soil.
Analysis of the data revealed that
the salts at the levels studied had
no effect on the soil to retain more
moisture though there was clear
indication of differencein the mean
moi sture contents between thesoils
and depths. In the above experi-
ment, the entire quantity of fertil-
izers were applied in the post
monsoon period (August-Sept.).

An experiment was conducted
for ten years in the Regional Agri-
cultural Research Station of Kerala

Agricultural University, Pilicode.
Four levels d potassium as potas-
sium chloride and sodium chlo-
ride were applied in alaterite soil
on 24 year-old TxD palms.

The data revealed that yield of
the palms increased continuously
with time and the maximum in-
crease was in 50 per cent substitu-
tion o potassium by sodium (as
chloride). Though there was an
increase in yield in comparison
with control, the difference was
not statistically significant (Prema
et al, 1987). The treatmeéhts did not
differ significantly in their influ-
ence on the copra weight per nut.
Prema et a/ (1987) recorded an-
tagonism between K and Na in
leaves. It was reported that the
moisture retention characteristics
like field capacity, wilting coeffi-
cient and the percentage o avail-
able water in the soil were not
significantly influenced by thesub-
stitution of potassium chloride by
sodium chloride.

Recently another field trial on
20 year old coconut palms was
laid out in CPCRI Kasaragod, in
|ateritesoil, with six treatment com-
binationsd potassium and sodium
with recommended nitrogen and
phosphorous supply. According to
the available results, nut yield, fe-
male flower production, nuts set
per cent and number o leaf pro-
duction per palm were not signifi-
cantly affected by any of the treat-
ment (Anon, 1994). However, ap-
plication o 100 per cent K (12009
K,0) produced highest femaleflow-
ers and nut yield per palm which
was statistically significant. A
maximum leaf chloride content
of 0.52 per cent was recorded in 75
per cent K + 25 per cent Na treat-
ment. With regard to leaf water
potential (LWP) the palms under
treatment with 100 per cent K
tended to show high LWP, while
therewasonly marginal difference
in other treatments. Lipid
peroxidation was higher in control

palms and lower in other freat-
ments particularly 100 per cat K.
These findings show the beneficd
effects o K on water relationsd

palms under rainfed conditions. |
Adverse effectsof common saton |
soil pH and salt content were nat |
noticed upto 2.0kg salt application.
With regard to thetime d applica |
tion in the first trial at CPCRI the |

entire dose of fertilizers were g
plied in the month of Sept-Oct. In
the second trial, the fertilizersin-
cluding sodium chloride were ap-
plied in two split doses(1/3rd and
2/3rd) at the soil surface ad

forked into the soil in May-Jdune

and Sept-October respectively.
Though the studies conducted
in India have not yielded statisti-
cally significant results to prove
the benefits of sodium chloride
application with or without potas
sium chloride (muriated potash),
there are indications that a gmdl
portion o potassium chloride can
be substituted by sodium chloride
application as seen in the study
conducted at Kasaragod and
Pilicode, where moderate increase
in nut yield in adult pam and
increase in leaf number in young
palm were recorded compared to
other treatments (Table1).
However, superiority of muri-
ate o potash cannot be ruled out
for higher productivity d coconut.

Reports from Philippines ad
other countries do show that sc-
dium chloride application upto
7 kg per palm increases produc-
tion and leaves no harmful effect
{Magat et al., 1988). The reason lor
the above results could be attrib-
uted to enrichment of chlorinein
the soil and higher leaf concentra-
tion of the same. The results of the
experiments conducted in
Kasaragod which is nearer to the
sea coast could not support the
above mentioned findings. The
Philippine workers (Magat and
Margate, 1990) have fixed leaf Cl
content of 0.55 per cent as critical

”,




limit which is also recorded in the
trials conducted at CPCRI
Kasaragod.

Some workers consider chlo-
rine (Cl) as a macronutrient for
| coconut and oil palm (Ollangnier
| and Ochs, 1971, Von Uexkull,
1985). The Cl application on oil
pemintheformof potassium chlo-
rideimproved the yield apprecia-
ky accompanied by increased |esf
Ct and not K. This indicates that
chleride deficiency existsand yield
is positively correlated with leaf
Cl. Studies on coconut in the Phil-
ippines clearly demonstrated the
ned for Cl. Such studies in Sri
Lanka has al so shown positive re-
lationship of chlorine with coco-
nut yield. It is also observed that
| the sodium chloride application
| coud increase the number o in-
| florescences, bunches and nuts per
paim significgntly. Now itisclearly
established that coconut palms re-

|| quirelargequantities of potassium

and chlorine. Coconuts grown on
coastal sands and sandy |oam will
be deficient in K and adequately
supplied with chlorine, whereas
coconutsgrownininland areas are
likely to bedeficientin chlorine. In
general, where potassium and chlo-
rine are deficient, application of N
and K are ineffective. However, it
isdifficult to discriminate between
effectsof potassium and chlorine
at this juncture. Further study in
the inland areas and under con-
trolled conditions will generate
valuableinformation on the roleof
sodium and chlorine on coconut.
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