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ABSTRACT

Response of coconut seedlings during the prebearing stage (5 years)
to inorganic fertilisers and addition of organic matter in coastal
sand was investigated at the Central Plantation Crops Research
Institute, Kasaragod. Addition of organic matter, especially farmyard
manure or green leaves in combination with inorganic fertilisers resulted
in spectacular improvement of the vigour of the seedlings and enhanced
their early establishment in the sand. Despite the porous nature of sand,
fertiliser application helped to retain P and K. Organic matter content
of sand was increased following continuous annual applications of organic
manures for five years.

INTRODUCTION

Perhaps the only crop grown on plantation scale on coastal
sands in Kerala is coconut. Information regarding the manage-
ment of establishing coconui garden in sandy soil is very meagre
as no systematic fertiliser experiment has been carried out on this
soil and it is particularly so with organic manures. The present
study with different sources of organic manures, was undertaken
to find out whether the establishment and later performance of
transplanted coconut seedlings could be improved by the applica-
tion of organic manures and also to evaluate the efficiency of the
various commonly used organic manures. Agricultural and in-
dustrial wastes like coconut sheddings and coir dust were also
included as sources in the study to adjudge the possibility of re-
cycling these materials which would normally be treated as waste.

MATERIAL AND METHODS

Twelve month old West Coast Tall coconut seedlings were
planted in June 1971 on coastal sand (97% sand fractions) in

292



ORGANICS FOR COCONUT IN SANDY SOILS 293

the beach block at Central Plantation Crops Research Institute,
Kasaragod. The mean annual rainfall of the area is 3500 mm,
a major portion of which is obtained from June to September.
The seedlings were planted in 1 m3 pits with a spacing of 8 mx 7.5 m.
The five experimental treatments were Tq Control—NPK ferti-
liser alone (recommended dose 0.5 kg N, 0.32 kg P,Os and
1.2 Kg K,0/palm/year), T, Coir dust+4-Ty, T3 Coconut sheddings+
Ty, T4 Forest leaves+T; and Ts Cattle manure4-T;. The treat-
ments were replicated five times with net plot size of eight palms
per plot. Ten kg of the different organic sources (on oven dry
basis) were applied to the seedlings in June—July in the first two
years and the dose was increased to 20kg thereafter. All the
seedlings received 1/3rd the recommended dose of NPK as
ammonium sulphate, single super phosphate and muriate of potash
in the first year, 2/3rd in the second year and full dose from third
year onwards, after making allowances for the NPK contents of
the organic materials applied. Fertilisers were applied in two
equal splits, one in May-June and other in August-September
in the first 3 years and 1/3rd dose in May-June and 2/3rd dose
in August-September in subsequent years. Summer irrigation
was given uniformly to all the seedlings from the month of
December to May.

The growth parameters i.e. plant height and number of leaves
produced were recorded every year in June. Soil samples were
collected from first year onwards and leaf samples from 3rd year
and analysed for different nutrients. Soil samples were analysed for
organic carbon (Walkley and Black method), available N (Subbiah
and Asija, 1956), exchangeable K and pH (1:2 soil water ratio)
as suggested by Jackson (1967). Leaf samples were collected (Chap-
man, 1964) and analysed for N, P, K, Ca, Mg, Fe, Mn, S and B
(Jackson, 1967).

RESULTS AND DISCUSSION

The effect of application of different organic sources on the
growth characters of coconut seedlings is given in Fig. 1 and 2
In all the treatments with organics, the height and number of
leaves produced were higher than that of the control. Treatment
differences in the rate of increase in height was quite evident even
after one year of transplanting; while in the case of leaf production,
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it was observed after 2 years. During the first two years palms
treated with cattle manure+NPK fertilisers were showing the
highest rate of increase in height and leaf production while they
were least with NPK fertilisers alone. In the third year, a decline in
the rate of growth with respect to these two characters was noticed

_ Rate of increase in no. of leaves
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Fig 2. Increase in number of leaves under different organic sources.

uniformly in all the treatments. During this year, the ficld was
submerged under water for a number of days due to heavy rains in
the monsoon. From the fourth year onwards, maximum vegetative
growth was recorded in seedlings receiving forest leaf. From
fourth year onwards, the rate of growth of control palms started
incréasing though the total height and number of leaves in the
-palms under this treatment still remained lower than those receiv-
ing organic matter +NPK.

The number of young palms died showed that the mortality
rate of palms was the lowest (7%) in palms receiving coconut



296 PLACROSYM—]

sheddings and cattle manure; while it was the highest (50%) in
the palms receiving NPK fertilisers without organic matter.

-The poor vegetative growth and high mortality rate in control
treatment emphasise the need for application of organic manures
for the initial establishment of seedlings in littoral sand.

Soil characteristics

The effect of different treatments on the soil chemical char-
acters are presented in Table 1. Initially, there was no increase
in organic matter level in the soil. At the end of 5th year, a rise
in soil organic matter level was evident in plots receiving organic
sources. Despite this, the available nitrogen in soil remained un-
affected. Accumulation of P in soil irrespective of treatment differ-
ence was noticed from the third year onwards. As compared to
control plot, the organic matter receiving plots showed better
ability to retain K.

Leaf nutrients

The nutrient status of the index leaf of seedlings under differ-
ent treatments is given in Tables 2 and 3. No consistent trend
was noticed in the case of leaf N or P, P level increased with
age of the seedlings irrespective of the treatment., In the
control plot, the K level remained more or less static throughout
the period of observation, while in the treated plot a decreasing
trend in K level was noticed probably because of higher dry matter
production and consequent dilution effect. Leaf samples collected
3 years after transplanting showed significantly lower K concentra-
tion in the control plot, while this difference was not apparent
in subsequent years. Significant differences in the Fe (except those
under coconut sheddings) and Mn concentration between the
treated and control plots were observed afte1 5 years. Both nutrients
“were very high in the palms under cattle manure. Analysis of
organic sources also indicate that these two nutrients are maximum
in cattle manure compared to others (Table 4). Treatment differ-
ences were not significant in the case of other nutrients.

Based on soil or leaf nutrient status, it is not possible to draw
any conclusion as to which nutrient or nutrients are res-
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ponsible fot the vigour of 'seedlings receiving organic manure.
However, despite the lack of difference in the nutrient levels, the up-
take of nutrients by seedlings under organic manure treatments
should be very much higher than that of control plots. According
to Villiemain (1965) the nutrient balance in the palm can be improved
by organic manuring. This may be a possible explanation for the
better performance of seedlings under organic manure in this experi-
ment. Since there is significant improvement in the growth rate of
seedings in the control plot after the establishment period, it should
be presumed that organic matter addition is more important during
the establishment period than at later stage. But an initial set
back in growth of seedlings may affect the future yield perform-
ance of the palms. The high mortality rate of the seedlings under
NPK fertiliser alone is a clear evidence for the necessity of
organic manuring during the establishment period in coastal
sands. - Among the sources compared, cattle manure and forest
leaves proved to be the best to promote early establishment of the
seedlings. Other waste materials like coir dust, coconut sheddings,
etc. can also profitably be utilised as organic sources, where the
availability of cattle manure and forest leaves is scarce.
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