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INTRODUCTION 
The coconut palm is a perennial crop. As such it spends its entire life span of 70 years 

j r more rooted in one place. Consequently it removes most of the available nutrients in the 
soil within a few years and in later years is starved of nutrients. Annually, the palm removes 
large quantities of nutrients from the soil (Nathanael, 1961; von Uexhiill, 1971). Unless this 
quantity of nutrients is replenished to the plant, the production would drop. Production at 
an economic or profitable level is achieved by the application of fertilizers at the proper time 
and in the correct way. 

This paper discusses the current fertilizer recommendations for coconut in Sri Lanka 
and proposed revisions in the light of recent research findings. 

IMPORTANCE OF FERTILIZER APPLICATION 

Experiments carried out in different agroclimatic regions of Sri Lanka have clearly shown 
that coconut responds to fertilizer application. Striking responses to fertilizer application 
have been obtained in the poorer soils of the Wet Zone compared to the relatively richer sails 
of the Intermediate Zone (Table 1). Though the percent increase in yield was very much 
higher for the poorer soils, the absolute increase in yield was nearly the same for all soils (about 
3 to 4 kg/palm/year). 

Table 1. Response of coconut to fertilizer application 

Fertility Location Treatments Mean copra Percent 
status (kglpalmlyr) yield increase (kglpalmlyr) 

(kglpalmlyr) 

Poor Ahangama no fertilizer 3.15 150 
fertilizer (1.6) 7.91 

Veyangoda no fertilizer 1.69 160 
fertilizer (1.6) 4.38 

Rich Bingiriya no fertilizer 13.76 20 
fertilizer (2.3) 16.70 

Bandirippuwa no fertilizer 9.79 40 
fertilizer (2.1) 14.03 

* Presented at the Seminar on Research and Development Programme for Coconut Production on 17tb 
March, 1978 at the Agrarian Research and Training Institute, Colombo 7. 
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The importance of regular application of fertilizers from the time of field planting has-
been shown in the various experiments carried out in Sri Lanka and other countries. In a 
virgin jungle cleared land at Pallama, about 75% of the young palms treated with complete 
NPK fertilizer were in flower at the end of the fifth year whereas only 30% of the palms treated 
with no fertilizer were in flower. At Madampe, on a lateritic gravel soil, about 90% of the 
palms treated with complete NPK fertilizers were in bearing by the 8th year while the corres
ponding figure for the unfertilized palms was 50%. In an underplanted experiment carried 
out at Nattandiya on sandy soils, palms which had not received fertilizers for the initial 17 years, 
had not recovered, even after continued application of fertilizers subsequently for 10 vears-
(Loganathan, 1977). 

NPK FERTILIZER MIXTURES 

Planting holes 

For second plantations and new plantations on poor sandy soils die Coconut Research 
Institute of Sri Lanka presently recommends that the top soil be mixed with the following fer
tilizers, before the seedlings are planted. 

1 kg ground dolomite 
i kg saphos phosphate 
£ kg sulphate of ammonia 
I kg muriate of potash 

As conditions in sandy soils are not conducive to the solubilization of saphos piosphate-
(Loganathan and Nalliah, 1977) and dolomite, these two fertilizers could be replaced by concen
trated, super phosphate and kieserite. 

For other areas, 1 k g ground dolcmite and \ kg saphos phosphate are sufficient. 

As the roots of the seedlings would take 3 to 6 months to develop, the sulphate of 
ammonia added in the hole may be leached or lost by other means before the plant utilizes it. 
and therefore it need not be applied in the planting hole. 

Young palms 

Way back in 1948 a long term field experiment, testing supply of fertilizers at 3 levels, 
was commenced with seedlings on a lateritic gravel soil at Madampe. During the first 8 years, 
the quantities of fertilizers applied were periodically increased. Between the 9th and* 16th 
years, 1.36 kg each of sulphate of ammonia, saphos phosphate and muriate of potash were 
applied at the highest level. This combination produced between the 13th to 16th year, the 
highest yield of 21.3 kg copra/palm/year (Loganathan and Balakrishnamurti, 1975).' This is 
about 150% higher than the plots which received no fertilizer. The results are shown i n Tabic 2. 
The optimum rate (giving maximum profit) lies between the treatments N 2 P 2 K 3 . and N 3 P 3 K 3 . 
The number of leaves produced and the percentage of palms in flower were also high 
for these treatments. It would be noted that in the current fertilizer recommendation for young 
palms (Anon, 1967 a) the rate of nitrogen is higher and that of potassium lower than the corres
ponding rates in the optimum dose. Hence a mixture containing equal proportions of sulphate 
of ammonia, saphos phosphate and muriate of potash is suggested for young palm>. The rates 
of applications remain the same as before. 
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Table 2. Copra yield, flowering data and leaf counts for selected programmes of 
fertilizer applications at Madampe (Loganathan and Balakrishnamurti, 197o) 

Rates of fertilizer* (kg/palm/yr) 

Current 
fertilizer 
recom
mendation 

Copra yield % palms in Number of 
(kg/palm/yr) flower leaves/ 

palm/yr. 

Age (yr) 

1-2 2-3 3-4 4-6 7-8 9-16 17-26 

0.40 0.60 0.80 1.00 1.00 2.27 2.27 

0.30 0.45 0.60 0.75 0.75 0.91 0.91 

0.20 0.30 0.40 0.50 0.50 1.36 1.36 

Age (yr) 
13-16 

Age (yr) Age (yr) 
7-8 3-5 

Control 
N.P.K, 

0.68 

0.45 

0.68 

8.66 17 6.9 

0.23 0.23 0.23 0.34 0.45 0.68 1.36 

N 2 P 2 K 3 0.23 0.23 0.23 0.34 0.45 0.68 0.91 19.04 75 

0.45 0.45 0.45 0.68 0.91 1.36 2.04 

0.45 0.45 0.45 0.68 0.91 1.36 2.04 

N 3P,K 3 0.45 0.45 0.45 0.68 0.91 1.36 1.36 21.30 70 

0.45 0.45 0.45 0.68 0.91 1.36 2.04 

7.9 

7.8 

*From top to bottom the order is sulphate of ammonia, saphos phosphate and muriate 
of potash 

Adult palms 

The current fertilizer recommendation for adult palms, made with a view to maximize 
production is shown in Table 3 (Anon, 1967b). The formulation was based on the 3x3x3 
NPK experiment carried out at Bandirippuwa Estate from 1935 to 1965 (Abeywardena, 1965; 
Nethsinghe, 1962) where the highest yield was obtained at the highest levels of nitrogen and 
potassium tested (1.1 kg sulphate of ammonia and 0.6 kg muriate of potash per palm per year). 
As no diminishing return was observed for these nutrients, it is not known whether levels higher 
than those tested would have given higher yields. In an experiment carried out on a similar 
soil at Naiwala Estate, Veyangoda (Loganathan and Balakrishnamurti, 1979), the palms res
ponded to potassium levels as high as 1.8 kg of muriate of potash/palm/year in most of the years 
of experimentation (Fig. 1). At Ratmalagara Estate, which has the same soil type as Bandirip
puwa and Naiwala, the maximum yield (optimum as well) was obtained for the application of 
2.1 kg muriate of potash. These experiments suggest an increase in the rates of potassium in 
the fertilizer mixtures for adult palms. At Bandirippuwa, the optimum rate of sulphate of 
ammonia was found to be about 1.1 kg/palm/year. Yet the rates of nitrogen in the current 
fertilizer mixtures were increased, on other consideration, to 2.3 kg sulphate of ammonia/palm' 
year. Recent results of the Naiwala and Ratmalagara experiments indicate that the rates of 
iiitrogen could be reduced to about 1.5 kg sulphate of ammonia/palm/year. 
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Soils Mixture Current (Anon, 1967 b)* Proposed* 
(kglpalmjyr) (kglpalmlyr) 

Fertility—rich CRI A 1.8 1.1 
0.9 0.6 
0.9 0.9 
2.0 

Fertility—average CRI B 0.9 — 
i.l 

Fertility—poor CRI C 2.3 1.5 
0.9 0.7 
1.4 1.6 

* From top to bottom the order is sulphate of ammonia, saphos phoshpate and 
muriate of potash. 

0 1 0 20 . 
Muriate of poiuh, K^pjlm//ear 

Fig. 1. Response of coconut to muriate of potash (60% K 9 0 ) 
application at Naiwala Estate, Veyangoda. 

Based on the above results two fertilizer mixtures, instead of the currently recommended 
three mixtures, are proposed for adult palms. The rates recommended are a judicious estimate 
from the results of the above three experiments and it is hoped to achieve maximum profit. 
The composition of these mixtures is shown in Table 3. There is hardly any difference in the 
composition of CRI " B " and the other two mixtures currently used and therefore no new 
mixture, corresponding to CRI " B " , is proposed. 

FORMS OF FERTILIZERS 
Phosphorus 

The only inorganic phosphorus fertilizer used for coconut has been saphos phosphate. 
Field observations have shown that this form of feiflizer is not suitable for coconut in sandy 
soils of the Dry Zone. The probable reasons fcr this are the relatively higher pH of the soil, 
low amounts of organic matter and low rainfall. Under these conditions the saphos phosphate 

Table 3. Fertilizer recommendations for adult palms 
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remains, most likely, unchanged in the soil and does not undergo solubilization to supply suffi
cient phosphorus to the coconut palm. Studies conducted on the distribution of phosphorus 
in these soils, support this view. In an experiment to compare saphos phosphate and concen
trated superphosphate, at Pallama, Loganathan and Nalliah (1977) showed that the plant-
available phosphorus from saphos phosphate remained mainly in the top few cms of the soil 
whereas phosphorus from concentrated supei phosphate applications moved down the entire 
root zone of the coconut (Fig. 2). 

Fig. 2. Sodium bicarbonate extractable P vs. depth at Pallama 
(Loganathan and Nalliah, 1977.) 

Fertilizer experiments carried out on sandy soils in the Semi-Dry Zone also showed that 
coconut palm require large doses of saphos phosphate to meet its phosphorus requirement 
(Loganathan and Balakrishnamurti, 1980). Soil analysis showed that the reason for this is 
the Tow soluhjlity of saphos phosphate in these soils. 

Based on these results it is proposed to use a soluble form of phosphorus fertilizsr such 
as concentrated super phosphate for the sandy soils of the Dry and Semi-Dry zones. For those 
soils the revised CRI "C" mixture containing concentrated super phosphate is proposed. As 
the concentrated super phosphate is more expensive, even per unit P, a more economic practice 
would be a mixture of concentrated super phosphate and saphos phosphate, the former to 
provide an initial high availability and the latter to release phosphorus.gradually with time. 

In 1971, an apatite deposit was discovered at Eppawela and expei iments were commenced 
to study the suitability of this material as phosphorus fertilizer for coconut. Field experiments 
with adult coconut were laid down in 1975. As it would take a long rime to get any reliable 
information from these experiments, laboratory and green house studies were carried out to 
assess the efficiency of the Eppawela apatite. Pot experiments on Paspalum Commersonil 
carried out on different soils in the green house showed that Eppawela apatite is inferior to the 
imported saphos phosphate (Balakrishnamurti, 1975b). Laboratory studies, where soils were 
treated with Eppawela apatite, saphos phosphate and concentrated super phosphate and in
cubated for over an year, showed that Eppawela apatite was poorer, than saphos phosphate 
even when applied at twice the rate Of the latter (Loganathan and Fernando, 1977). In most 
cases available phosphorus "in Eppawela apatite treatments were not significantly different 
from the controls (Fig. 3). These experiments suggest that the locally available apatite may 
not be a suitable fertilizer for coconut when used directly. 
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Time, days 

Fig. 3. Sodium bicarbonate extractable phosphorus in Pothuhera 
soil after several periods of incubation (CONT - control, 
E—Eppawala, S - saphos, CS - concentrated super. Low-
rate, H - high rate)—Loganathan and Fernando. (1977). 

Nitrogen 

Fertilizer mixtures recommended for adult palms by the Coconut Research Institute 
are labelled CRI A, B and C and CRI Ui, U 2 and U 3 — t h e former contains sulphate of ammonia 
and the latter urea. Experiments carried out so far on the comparison of urea and sulphate 
of ammonia have shown that there is no significant difference between the two forms. A 
mixture containing urea costs less than a mixture containing sulphate of ammonia. As urea 
is more concentrated in nitrogen, the transport cost, per unit of N, would also be less. Use 
of urea mixtures does not produce much acidic effects in the soil as in the case of sulphate of 
ammonia. Sulphate of ammonia contains sulphur in addition to the element nitrogen whereas 
urea has only nitrogen. Therefore continuous use of urea may give rise to sulphur deficiency. If 
sulphur deficiency is suspected it could be corrected by the application of sulphur fertilizers 
such as elemental sulphur, gypsum or epsom salt. 

Urea has a high capacity to absorb moisture and therefore any fertilizer mixture contain
ing urea should not be kept in storage after preparation. Prilled urea, stored in polythene 
lined bags, keeps in good condition as long as the bags suffer no damage. Prilled urea in the 
mixtures may get segregated while on transport and therefore the contents of the bag should 
be mixed again just before application. 
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MAGNESIUM FERTILIZERS 

Though coconut fertilizer mixtures contain only nitrogen, phosphorus and potassium, 
it should be stressed that magnesium is as important as the others for coconut, Magnesium 
deficiency has appeared largely in the highly leached acid soils (lateritic soils of the Southern 
and Western Provinces and in the cinnamon sands) receiving regular additions of NPK fertilizer 
mixtures containing ammonium, potassium and calcium salts (Nethsinghe, 1961). 

Ground dolomite is recommended as a long term preventive ̂ measure against magnesium 
•deficiency. Where symptoms of magnesium deficiency have already appeared, applications 
of soluble form of magnesium fertilizers such as kieserite or epsom salt is recommended 
(Anon, 1965). During the first year of application of kieserite or epsom salt, the usual NPK 
fertilizer application should be suspended, so that the magnesium could be effectively utilized 
by the palm. As dolomite is alkaline in reaction, it should not be mixed with NPK fertilizers 
containing sulphate of ammonia as nitrogen will be lost. But it can be applied at the same 
lime as the NPK mixture, provided the fertilizers are dug over well into the soil immediately 
after application. 

Magnesium deficiency will not arise if one uses dolomite periodically on his land. As 
•dolomite is Cheap and locally available, it is recommended as the most economic fertilizer for 
maintaining magnesium at a sufficient level in the soil. Since the majority of coconut soils 
.are acidic, applications of dolomite would have a liming effect as well. 

ORGANIC MANURE 

Experiments carried out at Bandirippuwa and Bingiriya on the comparison of organic 
manures with the inorganic fertilizers for adult palms showed that there were no significant 
differences between the two forms of fertilizers (Balakrishnamurti, 1975a). As organic manures 
are bulky, the cost of transport and handling operations would be higher than that of the in
organic fertilizers. Further, in most cases there would not be sufficient organic manure to 
meet the needs of an entire estate. 

PLACEMENT OF FERTILIZERS 
• * ' " • ' 

Recent experiments with radioisotopes showed that fertilizer application in the entire 
.area round the palm up to a distance of 1.5 metres from the bole was mote efficient than trench 
applications—whether half or full circle—or centre of square (Nethsinghe, 1964). The current 
recommendation for flat lands is application as in method one just mentioned. On very steep 
lands, basin or trench manuring should be adopted to reduce the risk of fertilizers being washed 
away by surface run off. 

TIME OF APPLICATION 

The earlier recommendation is to apply fertilizers preferably early during the monsoons, 
except on light sandy soils, on steep slopes and on poorly drained soils liable to be water-logged, 
where fertilizers should be applied after the heavy rains are over (Anon, 1967b). The current 
recommendation is that application should be done soon after the heavy rains irrespective of 
the type of soil, topography and drainage. 

Application of all three fertilizers together (straight or mixed) is economic. But occasions 
may arise when all three are not available at the same time. Under such circumstances, phos
phorus and potassium may be applied even when the soil is dry without suffering any loss of 
fertilizer. 



94 P. LOGANATHAN 

FREQUENCY OF MANURING 

On economic considerations and convenience, we recommend annual application of 
fertilizers except on coarse sandy soils in the Wet and Intermediate Zones where biannual ap
plications during the two monsoons would be advantageous. However the following may be 
noted: of the phosphatic fertilizers, saphos phosphate could be applied at longer intervals 
because of its insolubility and immobility in the soils. Nitrogenous fertilizers being easily 
leached out and subject to losses due to biological activities, could be applied more frequently 
than once a year. 

SOIL AND LEAF ANALYSES 

Currently four fertilizer mixtures (three for adult palms and one for young palms) are 
recommended for coconut to cover the entire 1.15 million acres. Though a particular mixture 
is recommended for a locality, say an acre of 1000 acres or so, the actual requirement of fertilizer 
may be different from one section to the other within this locality, depending on the soil nutrient 
levels, past management practices, soil physical conditions etc. Two other methods, more 
precise than the field experimental approach are soil and leaf analyses. These methods are 
quicker, site-specific and incur less financial expenditure. Of these leaf analysis has been 
found to be more successful and popular for tree crops. 

Before embarking on these methods to determine the fertilizer requirements of coconut, 
the following basic information has to be obtained. 

Leaf analysis 

1. Leaf position or age 

2. Sample size 

3. Time of sampling 

4. Critical nutrient concentrations 

5. Calibration curves of leaf nutrient concentration vs yield and fertilizer treat
ments vs leaf nutrient concentrati ons 

Soil analysis 

1. Soil sampling position (depth, distance from palm etc.,) 

2. Sample size 

3. Time of sampling 

4. Chemical method of extraction of plant—available nutrient 

5. Critical nutrient concentrations 

6. Calibration curves of soil nutrient concentrations vs yield and fertilizer treatment 
vs soil nutrient concentrations 

The Fou rteenth leaf has been found to be the most sui table one for the diagnosis of many 
nutrients in adult palms (Fremond et al., 1966) and the dry period, August to September has 
been shown to be the best time for sampling leaves in Sri Lanka (Jeganathan et al., 1976). . 
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