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" Introduction: The coconut is an important erop, parficularly in
Madras where there is an area of about 6'2 lakhs of acres producing abont
1,500 million nuts and accounting for 419 of the acreage and 469, of the
production in. India, On the West-Coast where 699 of the area under
coconut in this Siate is concentrated, the crop is of considerable economic
importance, - The present production in India which is estimated at 3,300
million nuts falls short of the requirements of the country by about 50%,
This naturally results in abnormal rise in prices and necessitntes import-
ing coconut products from foreign countries. There is, therefore nrgent
need to step up production. This can be done by two ways: (1) by
extending the existing area under the crop, and (2) by inereasing produe-
tion of the existing ares. The first is a long-range method; and the
production from the existing area can be stepped up by adopting proper
manuring and cultivation. This paper deals with this aspect of the
subject.

Object of Mapuring: Manure is food for the erop and manuring
serves two purposes: (1) to replenish the manurial ingredients of the soil
which liave been removed by the crop and (2) to maintain the erop in a
normal condition so as to ensure proper yields. The manure fo be
applied naturally consists of such ingredients as are required for the
purpose mentioned, These, broadly speaking, are (1) nitrogen, (2) potash
and (3) phosphoric acid. In addition to these three main ingredients a
number of - other elements are required to keep the plant in healthy
and proper condition, It is presumed that secondary elements are found
in the required quantity in the soil and ave, thereforc not ordinarily
added to the manure that is given to the crop. However, to give the
plant or the crop a complete food it is necessary fo analyse the soil
and find out exactly the constituents of the soil and see whether they
are present «in the required quantity and in an available form sufficient
for the growth of the crop.” If not such want has got to be made good.,

Manurial Requirements of the Cocenut: The work done on the
manurial requirements of the coconut in this State has been mostly
confined to the Coconut Research Station, Kasaragod, South Kanara
distriet. The soil is a deep sandy loam with the following analysis :(—

Loss on ignition 2:25

Available P,0, 0-001
* Available K 0 0-002

Lime Trace
* ‘Magnesia 0-07

A regular bearing coconnt garden yielding abont 2,000 nuts per
acre, per year has been found to require whout 24 1h, of nitrogen, 12 1h,
phosphorie acid and 30 1b, of potash, These figures include the quantifies
required o build up the trunk, to form the leaves and flowering bunches
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and also the nuts.  These figures are much Jess Ahan those given: for
Malnya and Philippines.  Therefore, it goes withont saying that these
ingredients have {0 be given back to the soil so0 as to maintain jts normal
fertility., '

Coconut is a perennial erop, producing nule practically throughout
ita life time from the time of commeneement of the first flowering,
livery month a bunch of nuls is produeed, Therefore, the manurial
ingredionts from the soils are being regularly and constantly removed
and it is necessary that manuring hos to be dene regularly every
year if not cvery month, The effect of manuring in the coconut as
expressed in terms of yield of mature nuts is perceptible only in a period
of about 3 years from the commencement of manuring because, the
timo taken from the formation of the primordia of the flowering bunch
till the time of harvest is about three years. And this process. of forma-
tion goes on practically throughout its life under normal conditions,
Therefore, it is obvious that the necessary supply of plant food should be
available to the plant all through its life - time. The main ingredients of
the coconut manure consist of three major clements namely, nitrogen,
phosphoric acid and potash,  To find out the quantity Lhat should be
applied, a well-laid out experiment consisting of N, I,0 and P,0. singly
and in combination and if possible at different Jevels is neccssary to
arrive ot a clear indieation of the requirements of the erop. The
response of the crop to the treatments given as expressed in terms of
yield has fo be considered. Some experiments in this direction have
been carried out at the Coconut Research Stasion, Kasaragod, The first
set of manurial experiments was started in 1922—1923 and continued till
1931—1932. Nitrogen in the form of ammonium sulphate and fish guano,
potash in the form of potinssium sulphate and ash, and phosphorie aoid
in the form of super-phesphate were given.  Also cattle manure.’ salt and
hme were tried singly and in combination. In this experiment, the
maximum response was obtained with ammonium sulphate 3 1b, and
20 1b. of wood-ash per tree per year. The next best was eattle manure at
the rate of 100 Ib. per tree, por year. Significant inerease in the yield viz.,
14°5% was obtained in the case of low -yielding palms (below 30 nuts per
year) and also medium bearers (279 increase) but not in the high - yielding
ones, giving 80 or more nuts per tree, per year, It must be noted in this
connection that though the high - yielding palms have not given increased
yield consequent on manuring, it goes without saying that they also
should be manured to maintain soil fertility and the normal produetion of
nuts, Otherwise, the soils will soon be deprived of the manurial
ingredients and the yield would naturally go down in duc course,
In this connection it may be stated that ammonium sulphate
alone did not give as much marked response as ammonium sulphate
and ash. Salt and lime did not give any -significant increase of yield.
Based on the indications obtained in the. previous experiment, a new
scries of experiments were laid out in 1932 with ammonium sulphate
and ash and covtle manure applied broadeast and in basins (6’ radius 1'
deep.) It was conclusively proved that ammonium sunlphate 3 1b. and
ash 20 1b, gave the highest yields and that broadecasting of the manure
was belter than applying it in basins. The experiment was further
olaborated in 1937—1938 to find out whether a higher.dose of 41 Ib, of
ammonium sulphate would give better results than 3 1b. and algo whether
it could be substituted with groundnut cake, and ash with potassium
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sulphate,” It was found that incressed dese of ammonium sulphate,
namely 4% Ib. per tree, per year gave higher yields than 3 b, of
it per tree, per year, It was-also found that ammonium sulphate can be
replaced by groundnut cake on equivalent nitrogen basis and ash ean be
replaced by pottassium sulphate on equivalent potash basis, It may be
stated that. no significant response was obfained consequent on the
applieation. of P,0,. The soil contained only 0-35 of total and -001 of
available PO, i’erhﬂps this quantity though small meets the normal
requirements of the crop. 8till, as large quantities (12—40 1b.) are being
annually removed by the crop, it is necessary to add P,0, in some form
or other -as superphosphate or as bonemeal, As the soils are acidie in
renction and as coconnt is said to thrive better under & slightly alkaline
niedium, it is desirable to add some lime also to the soil. The ash applied
which contains about 229, of Ca0, is considered to be helpful in this
respect.

Organic matter and green manuring: The Kasaragod soils were poor
in organic matter, the loss on ignition being only 2:259,, Therefore, to
augment the supply of organic matter it is necessary to add it in the
form of farmyard manure, compost or green-leaf, or as oil-cakes. Iarm
vard manure is available only in very limited gquantities and is required
for other crops. Oil-cakes are in short supply. The best and cheapest
form of organic matter appears to be a green manure crop grown in the
field and plonghed in. All the known green manure crops that are likely
to be of use for coconut plantations have been tried and the best is the
wild sunhemyp or Crofalaria siriate. This leguminous plant has af fimes
given as much as 20,000 to 30,000 Ib. of green stuff per acre and it comes
up very well under the shade of coconut trees. In this connection it
should be mentioned that it is desirable to return to the soil as much as
possible of coconut by-produets other than those required by man. For
example all the dried leaves, husks and all the refuse usually found in o
coconut garden which contain wvaluable manurial ingredients should be
buried in the field in trenches, or the ash obtained by burning them should
be given back to the soil. Where the green husks are utilised in the
manufacture of ¢oir, they cannot be used as manure, DBut dried husks
prove very valuable to the soil. In an experiment conduected at
the XKasaragod station for a period of 7 or 8 years it was found that
burying of coconut husks at the rate of 1,000 husks per tree with all the
dried leaves and refuse obtained in the garden was found to benefit it
and increase the yield to a marked cxtent (70%), The effect of burying
the husks and leaves once, lasted for about 5 years without the addition
of any other manure. The field received, however, regular cultivation
and a crop of green manure was grown in the field and ploughed in and
incorporated in the soil, This practice of burying husk is of considerable
valne particularly in rain-fed garvdens,

Importance of ash: Tn the manuring of the coconut gardens, special
attention should be paid to the applicarvion of potash, It is perhaps more
important then even nifrogen itself, because potash is the main ingredient
in the varions parts of the palm, particularly the leaves (4% I{-,0),
hugks (1%) and kernel (-4%). From the manurinl experiments condueted,
it was found that even the application of ash alone at the rate of 20 1N,
per tree, per year) gave highly significent inercase in yield of abont 34 nuts
more than the contrel plot without ash. In one of the manpuvial
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experiments mentioned in the previons para, it is stated that ash,Wwhich is
not aviilable in the required quantity ean be replaced by potassium
sulphate. Though the yicld is not affected by this substitution, it must
be stated that ash is a better manure for the coconut in the long run
than polassinm sulphate, Decause polassium  sulphote contains only
K,0 while asli contains other ingredients also, besides K,0 and CaO,
Therefore, it is worthwhile finding out an artificial prodnct approaching
the ordinary ash in analysis and containing all the ingredients.- -

Precautions in applying ammonium sulphate, ash and catile manure:
Ammonium sulphate applied alone without ash did not give significant
inerease in vields, It is very important, therefore that ammonium
sulphate should always be applied with ash. However, it.should be. borne
in mind thai ammonium sulphate is acidie and ash is alkaline in reaction
and the two manures should not be mixed up and applicd. They  should
be applied separately ot an interval of fortmight or a month, Cattle
manure at the rate of 100 1b. per tree, per year gave a significant increase
in yield coming next in rank to ammonium sulphate and ash.  But eattle
manure cannot be had on a large scale and in sufficient quantities and its
use can only be very limited. Also in places where cattle manure is
applied, there is the danger of the soil breeding the rhinoceros beetle which
is a bad pest of the coconut.

Time and method of application: Manures should be applied enly
when there is sufficient moisture in the soil, though not too much of it.
The best time to apply the manures under the West Coast conditions is
some time in September. Incompatibles like acid and alkali manures
should not be mixed,

The method of applying manure is an important consideration,
As {eeding roots of the coconut.are found all ever the field, it is considered
necessary to apply the manures broadecast all over the field. The feeding
roots go to a depth of some 3 or 4 feet below the ground level and it is
desirable to put in the manure as deep into the soil as possible. - For this
purpose the soil should be ploughed deep so as to incorporate the manures
in the deeper layers of the soil. In an experiment conducted on the
method of application of manures it was found that application by
broadeasting gave better yields than applying them in-basins dug near the
bases of the trees. However, in the ease of young seedlings or palms
where the root system has not spread throughout the field, the manures
may be applied noar the palms, extending to a radius of about 5' or 8’
all round. The dose of the manure to be applied to the young palms till
they come to the bearing stage is about half the dose of the adult trees.

Effect of manuring on the produce: It has already been stated that
the yield of nuts particularly of low bearers, increases considerably as a
result of manuring. It has effect on the quality of crops also, which
contain more of N and P,0,, Palms receiving complete manure (viz.
N, P, and K), cattle manure and green manure, had higher copra content
per nub, and in the cese of palms receiving ammouium sulphate the
percentage of cil also increased.

Maguring and disease: A coconut garden ~which is regularly
cultivated and manured s able to withstand the vagaries of the season
better than a neglected garden, In times of severe drought and other
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adyerse conditions, properly maintainéd gardens do not suffer to the same
extent as the neglected oncs, Where the trees are weak due to neglect
they euffer more, conseguent on the incidence of pests and disease than
robust hiealthy trees. In the trials conducted at the Coconut Research
Station, Pilicode, where shoot rot’ disease is prevalent it was found that
a regular application of potassinm sulphate warded off the disease to a
marked extent. '

- Manuring and Cultivation: In the coconut, manuring goes hand-
in-hand with cultivation of the soil. In an experiment designed to find
out the effect of cultivation alone and manuring alone it was found that
there was significant increase in the yield of plots receiving regular
cultivation alone without manuring (1669 over the unmanured and
uncultivated plot), while the plots receiving manuring alone (5 1b. of fish
guane, 40 Ib, of ash and 40 1b. of greenleaves per tree ) without cultivation
did not give significant inerease in yield, It is therefore, evident that
cultivation by itself is more important than manuring alone without
cultivation. JIn normal practice it is necessary that manuring should be
practised along with regular enltivation of the soil. Cultivation by
ploughing not only keeps down the growth of weeds but also gives a root
pruning at the surface of the soil and helps to keep the roots below the
ground level which is considered beneficial for the coconut, Also regular

cultivation nerates the soil and also enables the rain water to soak into
the soil,

Schedule of manuring: The following schedule of manuring will be
found to be the best and most suitable for coconut gardens in the
West' Coast under rain-fed conditions. Plongh the land in February-March
with & mouldboard plough so as to create soil mulch and receive the
summer rains,. In May, when there is sufficient rainfall, sow a green
manure crop, like Crotelaria striata, at the rate of about 20 1b. per acre
and cover with a light plongh or a cultivator like the Junior Hoe,
In September-October, after the cessation of the South-West monsoon rains
broadcast ammonium sulphate and bonemeal at the rate of 41 Ib. of the
former and 2 1b. of the latter. Plough in the manures applied and also
the green manure crop by means of a heavy iron plough. If the green
manure crop cannot be ploughed info the soil it is to be cut and buried
in shallow trenches between rows of trees, the position of trenches being
shifted every year. Then in November-December broadeast wood-ash at
the rate of 30 Ib. per tree and work n light plough or cultivator so as to
incorporate the manure into the goil and also to put down the growth of
weeds,

Ammonium sulphate can be replaced by groundnus cake or other
oil eakes on equivalent niirogen basis. While ammonium sulphate contains
about 20% of N, gronndnut cake contains about 8% of N. Ash ean be
veplaced with potassium enlphate on equivalent potash hasis, Ash
contuing 37 of potash and potassium sulphate contain 43¢, Among the
phosphatic mavures honemal contains about 16% of P, O, and super-
phosphate - ordinary 227, 11 it is not possible to grow « crop of green
manure in the field green leaves (125 of N) at the rate of ahent 50 1b. per
trec may be applied. The schedule given in the foregoing is u complete
schome of manuring and eultivation which not emly meintains the soil at
o high level of fertility but also ensures regular and increased yield of ihe
trees,  Ashas alveady Leen explained it is iinportant, that these operations
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arc cnrried out regularly every year.  Tf it is mot possible to give:

nitrogenous and other manures, attempts should be made to supply. every

year at least ash or potnssic nanures. If cven this is not possible a green
manure erop may be regularly grown and ploughed into the soil, Ii,

however, even the green manure crop cannol be grown or green leaves

applied, the soils should be regularly ploughed and cultivaied’ once or

twice in a year,

In addition to munuring and eultivation it is very moccessary that

the garden is protected from pests and diseases by taking prompt action

and adopting remedial menenres in time,  Regular and systematic search
for the rhinoceros beetle in the crowns of palms should be made and the
beetles killed, It may be pointed out that negleet in this respect is
usually responsible for a loss of about 109 or more of the yield, z

Economics of manuring: After all, agriculture ag.a  business
proposition should pay. Interculfivation and manuring of the coconut as
indicated in the foregoing can casily increase the yield considerably. The
inercase in yield should cover the cost of manuring and eultivation and
leave a reasonable margin. The major manures to be used and the
quantity to be applied depends on the availability of manures and their
prevailing market prices. Taking the price of ammoniom sulphate at
about as 2% per pound and ash at about Rs. 2 per 100 Ih. and bone meal
at as 2 per pound, the schedule of manuring and cultural operations
mentioned cost about Rs. 2—8—0 per tree at per year, And the yield is
}Jut at an average of about 50 nuts pertree, per year, valued at Rs, 10/-, which

eaves a net profit of about Rs. 7—8—0 per bearing tree, or about Rs, 470/-
per acre. In a neglected garden taking the yield at about 20 nuts per tree,
per year, the net profit due to manuring, per tree, is about Rs, 3—8—0 per
year, At the present high prices for coconut, manuring and eunltivation
certainly do pay. - But it should be remembered that the garden should
be always looked after and cared for, irrespective of the market price of
the coconuts. The system of manuring and enltivation advocated in this
paper perbains mostly to the West Coast rain-fed conditions and eannot be
said to be applicable in full to the other coponut tracts of the State. To
get at the correct data of manuring, a regular experiment shounld be
conducted in the tract concerned for a series of years and then alone can
the findings be advocated with confidence. '

Susimary

The coconut is an important oil seed crop of the Madras State with
an area of 6-2 lakhs of acres, mostly in the West Coast. Still the
production is only 50% of the demand-and has to be stepped up., This
can be done by manuring. The crop yields nuts throughout the. year and
practieally throughout its life-time from the time-of commencement of
first fruiting. Considerable quantities of plant food are being continually
removed by the palm to build up its body and produce nuts. Therefore
complete manuring has to be done regularly every year o as to roplenish
the soil with the ingredients removed, and maintain the palms in good
condition and high productivity. Asa result of a series of experiments
- conducted at the Coconut Research Station, Kasaragod, it has been found
thab the best manure for the coconut is 4% 1b, of ammagnium sulphate or
15 1b, of groundnut cake, 30 1b. of superphosphate, in addition to a ¢rop
of green manure (Crolaleria striata) grown in-the coconnt garden “and

"
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incorporated into the soil. The most important ingredient is potash
contained in ash. Manuring goes hand in hand with regular cultivation,
Lven if the soil cannot be manured it should be regularly cultivated,
A schedule of manuring for the West Coast rain-fed gardens is given. Tt
is very desirable that all unwanted dry leaves, spathes, dry husks and
other refuse which contain valuable manurial ingredients are buried in the
garden,

. The effect of manuring on the yield is perceived in a period of two
to three years after the commencement of the operations, Low yielders
(below 30 nuts per tree per year) respond best to manuring with an
increased yield of even 659, and the medium yielders can give 27% increase.
But the heavy yielders giving about 80 nuts per tree cannot further
increase their yields, Still they should be manured regularly to maintain
the yields. Manuring improves the quality of produce also. At a modest
estimate a regularly cultivated and manured garden can give a net ptofit
of Rs, 470/- per acre at the prevailing market rates.

The schedule of manuring given here is not quite applicable to all
the different coconut tracts of the State, and experiments have to be
conducted in each tract before recommending the best manure suitable
for the tract. '
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