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ABSTRACT

In recent years, there are strong indications that -the inherent soil fertihty of
most coconut areas have been inadequate to satisfy the annual mineral nutrient
demands (estimated at per ha needs of 95 kg K , 65 kg CI, 50 kg N , 11 kg Na, 7 kg P, 8
kg Mg, 5 kg C a and 4 kg S plus micronutrients B , Zn, Cu, Fe and Mn) of the current
stands of non-senile pahns. The declining productivity and uneconomic yields of less
than 1.25 t copra/ha/yr of these coconut areas had resulted in significant losses of nut
production or the raw material of the coconut industry, estimated at 50% or more of
the achievable yield of coconut, either produced from tall varieties or hybrids.
Under monoculture coconut farming, soil degradation is largely attributed to
both naturaUy-occurring processes and man-made interventions such as: (1) nutrient
depletion and soil exhaustion; (2) soil erosion; (3) compaction; and (4) decline in soil
organic matter and beneficial biological organisms.
This paper deals mainly on soil nutrient losses or main nutrient deficiencies of
coconut in the Phihppines (indicated by leaf analysis and field survey) and practical
methods to rehabilitate degraded coconut soils by judicious fertilization. Moreover, it
presented some development models and significant research findings and field
experiences in the rehabihtation of poor-yielding, nutritionally deficient stands, and
suggested post-rehabihtation technologies — capable of at least increasing and
sustaining annual yield of at least 80 nuts/tree or 2 t copra/ha (largely tall varieties,
still about 9 5 % of current commercial plantings).

*Senior Scientist and Program Leader, Crop Agronomy, Nutrition and Farming Systems,
Philippine Coconut Authority, Department of Agriculture, Diliman, Quezon City IIOI.
Philippines
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1.

INTRODUCTION

There is a strong basis to believe that the approximately 10.42 milhon ha of
coconut lands in the A P C C region is not economically-managed. This resulted in
a dismal regionwide productivity of only 0.861 copra/ha, with Philippines and
Indonesia, the largest producer of coconut having only 0.84 and 0.67 t/ha, respectively
(Table 1/APCC, 1995). Among the A P C C countries (Figures 1.1-1.3), in 1995 only
Thailand (412,000 ha), Sri Lanka (419,000 ha) and India (1,669,000 ha) have annual
productivity of 1-1.38 t/ha, indicating that countries with large coconut areas (higher
than 3 M ha) are not usually capable of being efficient and cost-efficient producer of
coconut. These may be strongly attributed to degraded and nutrient-depleted soils,
improper growing conditions and increasing number of senile palms.
Based on research findings of the Philippine Coconut Authority ( P C A ) , even
under intermediate growing zone but with proper fertilizer application (using leaf
analysis or foliar diagnosis), yields of copra of both selected Tails and Hybrids could
achieved 4-4.5 t/ha upon reaching 15 years (Table 2). Worldwide, coconut hybrid
programs in several countries have shown that coconut hybrids are capable of yielding
at least 4.5 per ha/yr (Inform A O C S , 1992). Clearly, therefore even the local stands
(95% of total area) of coconut in coconut producing countries could be rehabilitated
by judicious fertilization to elevate yields to at least 2 t copra/ha and global production
of only 10.4 M ha to 20.8 m t copra to sustain production in the next 5-10 years or
early decade of the next millenium.
This paper mainly aims to present how the current declining coconut
productivity and production maybe improved and stabilized to a sustainable level of
coconut production through feasible and viable rehabihtation techniques and
supported by post-rehabilitation techniques. Salient Research findings and experience
and practical methods used in the Phihppines and other countries are indicated to
enhance the presentation of the subject.

2.

S O I L I N F E R T I L I T Y AND NUTRITIONAL-DEFICIENCY O F
COCONUT PALMS

The three major factors that affect growth or yield of coconut are: varietal or
genetics, environmental and cultural practices. The positive interaction of these factors
is desirable to have accelerated growth and flowering, and high nut and copra yields
(productivity).
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For genetically good palms grown in suitable climatic conditions, the major
reason for their poor growth and development and low or marginal yields is likely
unsuitable soil conditions, either physically (soil drainage) and chemically (soil
fertility) or both.
Therefore, for commercial purposes, a deep and well-drained soil is very
desirable as this directly effect availability of plant food and agronomic and
physiological efficiency of palms. Worldwide, coconuts are planted i n soils with
varying inherent soil fertihty and the growth and productivity of coconut depends
mainly on the soil nutrients. This is particularly so in small farms or holdings where
fertilizer apphcation is usually not practiced.
Yield of less than 1.25 tons copra/ha is common in small farms in all coconut
producing countries and while bigger farms or estate farms could achieved 2-2.5 tons
copra/ha/year; and as small farms (less than 3 has likely occupies 80-85% of coconut
areas in coconut producing countries, thus coconut productivity of less than 40
nuts/tree or 1.0 tons copra/ha per year is widespread.
In the Phihppines, the widespread nutrient deficiencies of coconut areas had
been identified by field survey (Magat et al, 1981). The average yields of low-yielding
areas (largely deficient in N , C I , S and K ) was 0.88 tons copra/ha, while the highyielding area (with moderate deficiencies) was 1.98 tons copra (Table 3).
Thirteen years later, an update of the Nutrient Deficiency classes based on the
Small Coconut Farms Development Project ( S C F D P ) farms indicated some changes
1. e. increasing hectarage of areas deficient in phosphorus and potassium (Table 4).
2.

COCONUT REHABILITATION
Even in coconut lands which have earher high productivity, eventually this

declines reaching uneconomic levels (lower than 50 nuts/tree/year or 1.25 tons
copra/ha/yr), due to the incapabihty of the soil to supply the nutrient needs of palms.
This is commonly observed in long term cropping of soils without regular or judicious
fertilization.
Hence, genetically non-senile and consistently producing low-yielding palms,
usually younger that 60 years old could still be improved by applying proper cultural
practices or farm rehabihtation, particularly coconut rehabihtation bv fertihzation. But
for unproductive semle palms (60 years or older), the rehabihtation technique is
usually called Replanting or replacement of old stands with superior early bearing and
high-yielding varieties and hybrids ( H Y V s ) .
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3.1

Significant Research and Development

3.1.1 Effective Fertilizer Application Increased Yield
In the Philippines, yield of coconut in the country significantly vary depending
on agro-climatic factors and level of farm management (Table 5). Under research
stations ( P C A ) the average yield is 107 nuts/tree (3.60 t copra/ha) annually. Figure 1
shows a wide gap of 48 nuts/tree (1.77 t copra) between the unmanaged farms (e.g.
S C F D P ) and managed farms (farmers) but the gap between the research stations and
managed farms is about 24 nuts/tree or 0.90 t copra. This indicates that application of
practical and viable technologies as judicious fertilization could narrow the yield gap
and increase agricultural production efficiency in the country.
3.1.2 Sodium chloride, a practical fertilizer for coconut
P C A findings in the Philippines (1972-88) showed that in chlorine deficient
coconut areas, the application of the common salt, sodium chloride (NaCl) was found
highly effective to: (1) accelerated growth and flowering of seedhngs and young
palms; (2) increased copra weight and nut yield; (3) minimized damaged of fungus;
and (4) increased tolerance to drought (Magat et al, 1977; 1988, Margate 1985).
For the inland Davao soil (Typic Tropudalf), the application of 1.76 kg
NaCl/tree/year gave the copra yield of 2.6 t/ha and highest benefit-cost ratio (5.79) as
shown in Table 6.
Moreover, especially in soils with moderate level of soil K (higher than 0.3 0.4 meq. Exchangeable K/lOO g soil), NaCl should be apphed in place of K C l . Table
7 presents that recommended sodium chloride at different coconut stages (Magat,
1988).
3.1.3 Sodium chloride, an ideal fertilizer for coconut in Indonesia
Nursery seedlings, young and adult plantings of coconut hybrid PB-121 or
M A W A and other planting materials, showed strong and appreciable response to
sodium chloride applications as regards all the yield variables under a wide variety of
soil and climatic conditions (Bonneau et al, 1997). They mentioned that the costeffectiveness of NaCl applications existed virtually everywhere in Indonesia which
impacted most in zone with high water deficit as NaCl reduces the water stress,
suggesting the need to apply this fertilizer regularly. The workers recommend that
N a C l be used to replace K C l , being cheaper and readily available and thus sodium
chloride is set to become the main fertilizer for coconut plantation in Indonesia.
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For the Tree Crop Smallholder Development Project ( T C S D P ) and the
Integrated Swamp Development Projects (ISDP) in Indonesia, the NaCl fertilization
now followed is as follows:
Young Palms
100 g NaCl/palm, every 3 mos., first and second years of planting
200 g NaCl/pahn, every 3 mos., third and fourth years
Bearing Pahns
1.5 kg NaCVpalm (200 kg NaCl/ha/year)
The immediate application of NaCl compensates for the possible delays in the
application of other fertilizers as urea, phosphate and K C l as mentioned by Bonneau
etal(1997).

3,2

Some Development Models and Strategies in Coconut Rehabilitation

Development efforts to rehabihtate coconut farms have been initiated by some
countries. Available reports showed that only the Phihppines and Indonesia have
these rehabihtation concerns implemented at extensive scale, while Thailand (198286), Malaysia (1992), Kiribati and Tuvalu (1970-81) (Central and South Pacific) at
smaller ones.
3.2.1 Indonesia - from 1980 to date, several projects were implemented ( A P C C ,
1995):
a) Small Coconut Farms Development Project (initiated in 1980) covering a
target of 42,000 hectares in 70 Project Management Unit (PIVlU) in 6
provinces handled by the Director General of Estates.
b) Tree Crops Small Holders Project and Estates (1979-86) - a target of
230,000 hectares (7.6% of total area in small-holders), involving tall
varieties and hybrids (i.e. P B 121 or M A W A ) . Prior to the latest findings
(1997) on the use of sodium chloride, the fertilizer combinations applied
consisted of urea, TSP, K C l , kieserite and borax.
3.2.2

Malavsia - under the 1992 Revised National Agricultural Policy (Tey et al,
1995), a Coconut Smallholders scheme was initiated whereby uneconomic
holdings to be replanted by hybrids or rehabihtated (target area not stated).
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3.2.3

Thailand - the Ministry of Agriculture and Cooperative planned 16,000 ha
using a 13:13:21 N P K fertilizer + 2-5 kg dolomite. The positive impact of this
scheme is not clearly known (Dootson, 1989).

3.2.4

Kiribati and Tuvalu (Central and South Pacific) - a Rehabihtation and
Replanting Program (funded by the U . K . ) was implemented during the period
1970-81 but halted in 1982 due to disappointing results (Trewren, 1994). The
major cause was attributed to nutritional deficiencies in N , P, K , Fe, M n and
Zn). A review of several fertilizer trials conducted revealed the necessity to
use K and Fe in the fertilization of seedlings and adult palms.

3.2.5

Philippines - prior to the initial implementation of the World Bank-assisted
Small Coconut Farm Development Project ( S C F D P ) in early 1990, the P C A
initiated a program of organizing the small coconut farmers organizations or
SCFOs (municipal, provincial and national levels). It mainly aims to develop
an organizational or institutional set-up for the efficient dehvery of credit and
support services to the farmers through a viable organized group. One of the
components of the S C F D P is the rehabihtation by fertilization. Qualified
small farmers receives fertilizers as grant-in-kind for 3-4 years and they
handle all the farm labor needs.
Under the farm rehabilitation, one hectare (per fanner) of nutritionally
deficient pahns are fertilized with average fertilizer recommendation (based
from leaf analysis) supplying N , K , S, CI, P and Mg for successive years and
expected to at least increase yield to 1.50 tons copra/ha/year in 3 years time
(hybrids to 2.50 tons copra).
At full implementation (5 years), 348,000 ha of low yielding non-senile
palms is expected to have rehabihtated and producmg at least 520,000 tons of
copra/year and sustainable for at least 8 years.
As capabfiity-bmlding is needed in the rehabihtation of farms, project
phasing is important. This is indicated in Table 8. In fact, to date the S C F D P Rehabihtation is projected to end by year 1999 (9 years) instead of 1995 (5
years) due to project schedule and operation delays inherent to most
government technology transfer projects. Latest project figures indicates it has
covered only 172,280 ha but expected to rehabilitate 405,000 ha instead of
348,000 ha (original projection), thus benefiting about 400,000 small farmers,
altogether (World Bank/SCFDP Supervision Mission, March 1998).
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A n earlier assessment of the field results (first 3 years) of the S C F D P rehabihtation
of local talis had shown the following (Magat, 1995):
•

Average annual nut yield (per tree) had increased from 35 nuts (initial) to 83 nuts
or a 142% increase after 3 years of regular fertilizer apphcation

•

Copra yield (per ha) of 1.02 had increased to 2.79 or a 179% increase

•

Higher annual yields of 130-135 nuts/tree and 3.5-3.8 t copra/ha were achieved
under highly suitable agro-climatic conditions applied with single fertihzers
supplying N , K , C I and S.

3.3 Salient Pointers and Experiences in Coconut Farm Rehabilitation
3.3.1 Critical Stages and Activities
There are several critical stages in the implementation of a Coconut Farm
Rehabihtation program, either government-managed or privately-run (Figure 3). These
are as follows:
•

Identification of project area (based on estabhshed qualification of fams or
fanners)

•

Bench-marking or gathering

of current (initial) productivity and other

environmental conditions
•

Determination of fertilizer needs (based on leaf analysis developed by
Research and Extension Advisory)

•

Sourcing of fertilizers

•

Distribution of fertilizers (from sources to farms)

•

Land preparation

•

Application of fertihzers (using rate, timing and method)

•

Yield or productivity monitoring - at least once a year (startmg 12 months after
initial apphcation)

•

Annual leaf analysis as basis of fertilizer apphcation adjustments (kind or
combination and rate)

•

Yield impact assessment - for government-managed projects as a major basis
of sustainable development
Preparation for expanded or intensified Rehabihtation program - for planning,
financing (possible long-term implementation)

•
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1.

Performance-oriented Project Management

Even i f the coconut rehabilitation technologies as fertilization is based
on a simple mature technology with rehable research data, there are site-specific
techmcal problems as well as non-technical or man-made drawbacks usually
encountered in implementing field projects. Hence, program and project
components should have clear objectives, expected outputs and detailed activities,
and measurable performance indices at specific periods. These are all connected
with the project monitoring and financial control to attam the physical, the social
and economic benefits of the project on time.
2.

Externally-funded Rehabilitation Project is largely governed bv policies and
regulations of the Credit Agency

For large scale projects (over $100 million) as the Philippines' SCFDP,
most major decisions on fmancial, technical managerial matters requires the
approval of the Bank. Thus, the Project Management should be highly effective, so
that a syuergy in project decision-making and implementation exists. I f necessary, a
counterpart full-time Technical Project Director should be hued to assist the Project
Director.
3.

Local sourcing of Project Inputs, a better option for sustainable development
For a country implementing a rehabilitation program, it has to

developed its local resources (agricultural inputs, physical capabilities and human
resources) and eventually be self-rehant. In this regard, the immediate and longterm Human Resources should be adequately trained (Research, Extension and
Administration) as a preparation for sustainable development of the coconut
industry. Likewise, a Training Academy for the youth who will be the future
progressive farmers and entrepreneurs (as in Prefectures of Japan) deserves as a
component of a pilot project on coconut rehabilitation.
3.

Immediate Increase in coconut productivity and production is the main
objective of farm rehabihtation

Based on very conclusive research findings in the Philippines and
elsewhere, mineral fertilizers or chemical fertilizers containing largely chloride,
nitrogen, potassium and sulfur increases the nut yield, nut size, copra yield and
quality, quickly in 2-3 years of fertilizer application. Hence, during the rehabihtation
period, 3-5 years, mineral fertilizers should be applied.
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However, in the ensuing post-rehabilitation period, organic-based inputs as
coconut farm residues (husk, coir dust or coco peat) leguminous crops and animal
manures and organic compost should be components of integrated soil fertility
management (ISFM) of the farm to improve the organic carbon, water-holding
capacity and soil biology. This will create a balance soil rhizosphere, with adequate
soil nutrients and a physically and biologically stable growing conditions needed for
sustainable coconut production, capable of productivity of at least 2 tons copra/ha (80
nuts/tree), annually. I f only 50 percent of the 10 M hectares of coconut lands achieved
this productivity, a stable supply of 15 M tons of copra (50% higher than the 9 M
tons copra at 1995 level) should be available from the global coconut industry in the
coming years.

4.

POST-REHABILITATION OF COCONUT FARMS

This aspect of sustainable coconut farming serves as an objective guide for the
Extension Agriculturists and the Fanners to decide on the most practical and
economical farming practices to follow after years of coconut rehabihtation through
fertilizer application of coconut farms. The goal is to maintain high productivity,
profitability and environmental sustainability of farms under judicious fertilizer
application with about 50% reduction of usual inorganic (mineral) fertilizer usage and
the sustained practice of integrated soil fertihty management ( I S F M ) to maintain high
yields and ecological balance. Better still, the use of coconut husks and/or coir dust
(cocopeat) is a must in all farms to serve as the practical source of nutrients and
fertihzers to sustain the high, economic and profitable yield levels reached thru
rehabilitation.
4.1 Scientific And Technological Considerations
4.1.1

Beneficial Residual Effects of Chloride-Fertilizers

After 3 - 5 years of regular annual applications of 0.8 kg/tree of C I fertilizers as
K C l , NaCl and NH4CI, the yield (nut, copra weight/nut and copra yield/tree) were
maintained at still high levels as a result of the residual fertility on the soil-crop system
of coconuts (Magat et al, 1995). The C I nutrition of coconut was maintained at
optimum level of 0.50 - 0.60% CI (leaf No. 14). This means C I fertilization rate may
be reduced to 50% i f CI leaf content is above optimum levels meantime ( 3 - 5 years
after rehabilitation).
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4.1.2

Coconut Husk or Coir Dust of Fertilized Coconuts has High Nutrient Content

Researchers (Eroy, et al, 1990) of the PCA-Davao Research Center reported
the high concentration of nutrients of coconut husks. Tables 9, 10 and 11 show that
fertilized palms have higher contents (concentrations of nutrients, particularly K , C I ,
N , Ca, Mg, P and S in the decreasing order.
Coconut husks are basic residues of the coconut crop, while coconut coir dusts
are secondary residues or by-product in the processing of husks to coir fiber. Both of
these are common components of a coconut farm compost, a mixture of decomposed
plant residues or organic materials and manure useful as soil amendments and suppher
of low concentrations of some plant nutrients slow-release or natural-release, notably
N , P, K , Ca, Mg, Na, S, C I and micro nutrients. As practical, all farm wastes, residues
and animal manure must either be mulch around trees or distributed within interspaces
of trees to enhance nutrient recycling and conserve soil fertility and productivity, as
well as minimize soil erosion and nutrient losses in the farm.
Based on Table 11, the average weight of nutrient per husk is 10 g (1.01
kg/100 husks), equivalent to 22.2 g of fertilizer per husk or 2.22 kg/100 husks. At
US$0.18 per kg fertilizer, the value of one husk is about $0,003 each, mainly
constituting K and CI nutrients.
Coir dust or cocopeat from coconut husk contains substantial amounts of K ,
C I , P and other secondary macronutrients and micronutrients. Moreover, its high
cation-exchange capacity ( C E C ) , high water retention capacity and moderate acidity
(pH 5.8-6.0) qualifies coir dust as an organic fertilizer and soil conditioner for
agriculture and horticulture (Table 12).
4.1.3

Covercropping with Leguminous Crop Stabilizes Soil Productivity and
Yield of Coconut Farms

This practice at P C A - D R C (southem Phihppines) conserves soil fertility by
minimizing soil erosion and soil nutrient losses through excessive water run-off during
strong rainfall; adds organic matter thereby improving soil structure, aeration, water
infiltration and retention; and suppresses weed growth. Moreover, covercrops act as
nutrient source, replenishing soil nutrient supply in many ways:
1)
2)

nutrients are released as the covercrop decays;
legumes fix nitrogen from the air via N-fixing Rhizobia - legume symbiotic
relationship; deep rooting legumes recycle nutrients from lower soil layers and
nutrient leaching losses are minimized.
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Among the creeper leguminous species found suitable for coconut as
covercrop for young palms and adult trees are:
Tropical kudzu (Pueraria
phaseoloides'): Centro (Centrosema pubescens'): Calopogonium ( C . muconoides and
C. caeruleum'). Also found very promising are legume shrubs such as Flemineia
macrophylla and Desmodium Rensonii. The vegetative cuttings (every 45 days) of
these shrubs contain: Flemingia - 4.2% N , 0.34% P, 1.61% K , 2.55% Ca, 0.23% S
and 23 ppm B ; Desmodium - 3.9% N , 0.32% P, 1.08% K , 1.79% ca, 0.43% Mg,
0.067% Na, 0.073% CI, 0.18% S and 29 ppm B .
4.1.4

Intercropping with selected crops increases farm profitability

Under proper management, rotational intercropping of cereals (com) and grain
legume (peanut, mongo), especially with proper sunlight management, for example
under coconut leaf pruning ( C L P ) or modified planting density or thinning of
coconuts, economic yields are obtained and high soil fertility levels maintained. A
cereal-legume rotation also minimized pest and diseases problems of the cropping
system. Other intercrops as fruit trees, banana, coffee, cacao, black pepper and root
crops have been found suitable and maximize coconut land utilization.
The annual or periodic leaf fall of fruit trees and beverage crops as cacao and
coffee consistently build-up biomass and enhances active nutrient recycling and
organic matter accumulation in the soil rhizosphere.
4.1.5

Organic Fertihzers as Soil Conditioner and Source of Nutrients

a) Compost. This is made by rotting down organic wastes (plant and animal origin)
with some soil, ash, lime and inorganic fertilizers to improve nutrient content.
Much labor is involved in compost-making and i f labor is expensive, the compost
product can be expensive. In some countries, its use is limited to home gardens and
horticulture.
Plant residues as straw, home garden waste and sawdust together with
available animal residues (manure), limestone or wood ashes are mixed to make an
alkaline mixture (pH 7 to 8). The material is kept moist to about half-saturation.
Adequate aeration is needed to promote rapid decomposition in the early stage by
fungi (as Trichoderma). A s material decomposes and air supply is reduced, and
aerobic bacterial decomposition increases.
Composting can be done in pits or in heaps. In either case, a series of layers
of plant residues, animal dung, soil and wood ashes is repeated to a depth/thickness
of 1.5 meters is reached. Adequate moisture by periodic watering (during dry
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season) is a must. The compost is turned over and re-made 2-3 weeks after setting
and 2-3 weeks later. Normally, it is ready for use in about 3-4 months, but with
fungus decomposer, it could be reduced to about 45-60 days.
b) Green Manure. These are crops grown for the purpose of incorporating them into
the soil to improve soil productivity. When plow-in during the "green stage", green
manure add organic matter, improve sod structure, increase sod water and nutrient
retention capacities. A s they decay they provide a steady source of nutrients.
Legumes, non-legumes or mixtures can be used as green manure crops. Commonly,
legumes provide more nitrogen for the succeeding crop while non-legumes with
high C : N rate will remove nitrogen in the sod to the detriment of the following
crop.
In the tropics, organic matter decomposition is rapid and green manure does
not increase the sod humus substantially, but in the process of the decay, mineral
nutrients are released for plant use. Even soil structure is not significantly improved
except when perennial grasses as elephant grass Pennisetum purpureum are grown.
Also, Green manure may be in form of cut leaves and prunings of
leguminous shrubs as Flemingia and Desmodium.
In green manuring, investment for seeds of US$80-90/ha @ 10-15 (kg/ha) is
needed only for the initial estabhshment. Except for traditional grain legumes as
peanut, cowpea, beans and mungbean, availability of shrub legume seeds could be
a problem in some areas.
c) Seaweed-based fertilizer. Available in coastal areas and from seaweed processmg
plants. The crystallized by-product of Eucheuma spinosum (a seedweed source of
carageenan) is a natural source of cheap, lower purity K C l (about 40% K and 35%
CI) foimd effective and less expensive source of both K and C I for coconut.
d) Commercial Organic Fertilizers (COF). Various brands or makes of this material
in 50 kg bag capacity are available, countrywide. Recently, its cost had gone up
($4-5/bag), probably due to increasing demand and high production cost.
The Phihppines' Department of Agriculture considers the vital role of COFs
in soil rehabilitation and in sustaining soil productivity. However, its high value is
not on its ability to provide plant nutrients but in improving the physical and
biological soil environment (reducing C:N ratio, improving soil tilth and soil
moisture retention) that increases capacity of soil to mobilize applied nutrients for
sustained crop growth and production.
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4.2.

General Recommendation For Post-Rehabilitation Period

After 3-5 years of regular application of fertihzers supplying N , K , C I , S, P and
Mg in some areas, coconut palms likely just require a mamtenance fertilization of
either orgamc or inorganic (chemical or mineral fertilizers) rich in N , K , C I in
particular. This should sustam in the following years the improve yields obtained
earlier as a result of an earher Coconut Rehabihtation by fertilization.
As coconut husk (and coir dust or cocopeat) are rich in coconut nutrients ( N ,
K , C I , S and P) which are usually deficient in most coconut areas. These orgamc or
natural fertilizer sources in coconut farms should be used as the immediate source.
There are two types of recommendations: (1) for coastal areas; and (2) for
inland areas (Table 13).
As coastal areas are inherently high in chlorine due to high contribution from
the sea, this will require lesser amount of coconut husks or coir dust (if available).
4.2.1

For Coastal Areas

Spread uniformly around base of each palm within 1.5 m radius a total of 50
coconut husks (14 kg in weight) separated into 4-5 pieces to increase surface area
exposed to soil rhizosphere (root feeding zone). This is done every six (6) months at
the start of rains for the next 2-3 years. With these practice about 1.25 kg fertilizer ( K ,
C I , N , S, P, Ca, Mg) is added to the soil nutrients, valued at $0.25 per application
(fertilizer value from 50 coconut husks).
I f coir dust is available, you may use it in place of husks. Spread or distributed
uniformly 10 kg per tree and incorporate within the top soil (4-6 inches) with aid of
any practical digging tool. Likewise, to be applied every six (6) months for the next 23 years at least.
I f the amount of coconut husks available in the field is inadequate, apply also
0.5-1.0 kg of NaCl per tree/year to palms by soil application following either the
broadcast and soil incorporation method or the hole method (fertihzer placed 8-10
holes of about 4-6 inches depth spread around base of pahns and cover)
4.2.2

For Inland Areas

Use 75 coconut husks (20 kg in weight) instead of 50 husks and follow the
same method and timing of application as in coastal areas. With this amount of husks.
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about 1.85 kg fertilizer is added to the soil per application. A s the release of nutrients
depends on effective surface area of the husks, it is always necessary to separate the
husk into 4-5 pes. before spreading on the soil.
I f coir dust is available, spread at the rate of 15 kg per tree, following the
method, timing, frequency of application as for coastal areas.

4.3

Site-Specific Farm Recommendation

As general recommendations are usually 75-80% effective only, we may work
out the specific recommendation of a particular farm and achieve higher farm
efficiency or reach optimum yield levels. Certainly, it requires more time and
technical expertise of the Extension Agriculturist/Advisor to formulate the
recommendations.
Steps to Follow:
(1) Estimate the current coconut vield following the P C A method as developed
(Magat 1995). As a practice, farm yield should be estimated either by the farmer
or the Extension Agriculturist.
(2) Determine Nutritional Status of the farm. Observe the two possible scenarios:
a) I f visual deficiency symptoms are observed, collect leaf samples following
leaf sampling procedures and wait for the leaf analysis and advisory.
b)

I f coconuts are normal (no visual deficiency symptoms) and healthy, and
productive (at least 65 nuts/tree or 1.80 tons copra/ha/yr), there is probably no
need to have a leaf analysis as nutrient levels N , P, K , CI, S, Ca, Mg, S, B and
other micronutrients) of palms are likely very satisfactory.

(3) I f scenario (b) exists, suspend fertilizer application for at least the next 2 years,
but allow farm residues (coir dust, husks, etc.) to decompose in the field.
(4) If fertilization is required this will be mainly just maintenance fertilization, rather
than corrective.
(5) In fertilizer application, select the most practical and economical option indicated
in Table 14.
(6) Estimate the yield of farm at least once a year and keep a clean record of this.
(7) To monitor the nutritional status of the farm, collect a leaf sample together with
field conditions and submit to the Plant Tissue Laboratory for analysis and
recommendation(s).
(8) Periodic Farm Advisory on proper farming practices may be provided by
Government Research Service. In the application of recommendation(s), field
officers are expected to check the practice of farmers.
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In Integrated Soil Fertility (Nutrition) Management (ISFM), two fertilizer
sources are combmed to serve as fertilizer nutrient sources and soil conditioner
(organic). The most practical and economical option should be determined with the
assistance of Extension Agriculturist but the final decision rests on the farmer.
The Extension Agriculturists are expected to provide farmers with the other
proper cultural practices, should farmers require field assistance.

5. S U M M A R Y A N D C O N C L U S I O N
1. The coconut is a major perennial tropical oil crop, serving as a raw or basic
material for various food and non-food uses, and its desirability as an
agricultural crop for food security, poverty alleviation, export/foreign
exchange earnings and sustainable agriculture and environmental
management strengthens its position as a commercial crop in the producing
countries as in the A P C C region. In recent years, coconut products are strongly
recognized as biodegradable and health care enhancing.
2. Recent advances in research and field experiences in some coconut producing
countries indicates that the 10.4 M ha of coconut lands in the A P C C region
has the potential to generate production of at least 20 M tons copra/year. This
could be achieved by increasing the current average productivity of 0.86 tons
copra/ha to at least 2 tons copra/ha, annually by a 3-5 year farm rehabihtation by
fertilization program.
4. There are available mature or reliable research-based tools and techniques for
rehabilitation to accelerate technology transfer. Some of the important ones are:

(1) leaf analysis-based fertilizer recommendation
(2) melfiodof estimating ofcoconut yield or productivity (PCA, 1995)
(3) use of sodium chloride or common salt as an effective and practical fertilizer
(4) a flow chart-guide in farm rehabilitation project
(5) environment-friendly coconut-based fanning systems (intercropping, I P M ,
ISFM)
5. Some lessons from the Philippines' Coconut Rehabilitation
( S C F D P ) emphasized the following:
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experience

(1) performance-oriented project management;
(2) extemally-funded project operates in synergy with funding agency and
implementing institution;
(3)

local-sourcing of project inputs for sustainable development; and

(4)

clear understanding of the main objective to immediately increase production
and productivity by fertilization.

(5)

progressive human resource development (government, private sector and
farmers)

5. The post-rehabilitation period is essential to sustain the increased productivity
(80-110 nuts or 2-2.5 tons copra/ha) achieved after 3-5 years of farm
rehabilitation. This requires application of practical and economical technologies
to maintain high productivity at the same time conserving the soil required to
increased farming efficiency through coconut-based farming ( C B F S ) — maximum
land productivity under sustainable agriculture.
6. Under a monocrop condition, the genetic limitation of coconut allows it to
achieved 5.6 tons copra/ha (3-3.5 tons oi!/ha/year) under the best agronomic
practices while oil palm yields easily 4-6 tons of oil/ha/year. Thus, the only
practical option is to grow coconut at yield levels of 3-4 tons and intercrop with
high value marketable crops capable of generating a combined net income of
US$2,600 (US$1,050 fi-om coconut).
7. For sustainable farm coconut production, great initiatives, efforts and
resource investment is needed from coconut farmers — and it starts from
farm rehabilitation but small farmers should be supported by government and
private coconut sectors who needs a sustainable production and stable supply
of coconuts for the national economy and business.
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Figure 1.1 Production in Copra Equivalent (MT), A P C C Region (1995)
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Figure 1.2 Hectarage of Coconut, A P C C Region, (1995)
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Figure 1.3 Annual Yield of Copra (t/ha), A P C C Region (1995)
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COCONUT YIELD GAP
Research Center, Improved Farms & Unmanaged Farms
(Laguna Tall Variety)
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Figure 2.
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(Unfertilized)-
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P C A - S C F D P (1992-95)

Influence of technology transfer (fertilizer application) under the World Bank-assisted Small
Coconut Farms Development Project on the average yield gaps (nut and copra) between PCA
Research Stations and farmers' practice (unmanaged farms)
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Figure 3. Flowchart of Critical Stages and Activities in a Coconut
Rehabilitation Program
ACTIVITY/STAGE

1

Identification of Project Area(s) and Faiiiier-Beneficiaries
t

2

Productivity Benchmarking and Gathering of Environmental
and Socio-economic data
Leaf Sampling and Laboratory Analysis for Fertilizer
Recommendations
Sourcmg of Fertilizers
Planning and Distribution of Fertilizers

L
Tagging of Trees and Land Preparation
i
Application of Fertilizers Based on Recommended
Rate/Tree, Timing and Methods of Application
Monitoring of Yield Status by Field Estimate of Nut Count
of 3 Oldest Bunches (PCA Method, 1995)
Follow-up Leaf Analysis (Annual) for Fertilization
Adjustments
T
Year 2
onwards

Activity
4

Starting at Year 3
onwards

T>

Overall Project L N .
Analysis

Activity
5

Activitv
7

Yield Impact Assessment and Productivity
Updating
it
Integration and
Preparation for LongTerm Rehabilitation
Program
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.1
POSTREHABILITATION

Farm

Table I . Coconut Production, Hectarage and Average Vield
in A P C C Coconut-Producing Countries (1995)

1L] 1
f'f10i/An
rPrrYrf
i UCi1U
11
t in conra

Countrv

A n n 1 >i 1 ^
Yield

equi\ alent, mi)
Fiji

ftka)

32,673

64,450

0.51

India

1,829,000

1.669,000

1.09

Indonesia

2.592,239

3.711,697

0.67

Malaysia

178,000

290.000

0.61

6,500

16,500

0.39

148,000

260,000

0.57

Philippines

2.648,000

3,164,000

0.84

Solomon Is

62,290

58,938

1.06

Sn Lanka

559,000

419,000

1.33

Thailand

569,000

412,000

1.38

Vanuatu

44,000

96.000

0.46

Vietnam

200,000

186,000

1.07

32,000

75,000

0,43

8.900.702

io.4::,5S5

Micronesia
Papua New Guinea

Western Samoa
APCC Region

i

V'urcc

Estimated: Production / Hectarage = Productivity (YieldLa)
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AP'.:C

0.86
Y.-^iitoi-'k . 1995 >

Table 2. Comparative Yield (Productivity) per ha of Coconut (Tall Varieties,, Hybrids and Dwarfs
Varieties) in the Philippines under fertilized conditions of PCA-Zamboanga Research
Center (1990-96)
Material
Nut Tree

Annual Yield '
Conra/Ha

C \ 0 / H a ft)

Tails (Planted (1976)
Laguna (1992)

123

4.10

2.56

Baybay(1995)

115

4,60

2.90

Tagnanan (1992)

95

4.00

2.52

Bago-Oshiro (1992)

103

4.30

2.70

PCA 15-1 (CAT.xLAG), 1990

120

4.10

2.58

PCA 15-4 (CATxTAG), 1995

119

4.50

2.83

PCA 15-5 (CATxBAO). 1995

124

4.70

2.96

PCA 15-6(CATxPYT), 1995

125

4.30

2.70

PCA 15-7 (MRDxPYT), 1995

127

4.30

2.70

Hvbnds (Planted 1978)

Source; .Annual Report (1995) Breeding and Genetics Division (PCA)
Agroclimatic conditions; Intermediate growing zone: coastal flat (3-6 m asl). 1700 mm rainfall
(o\ er 500 mm water deficit in most years); dominantly silty cia\' loam soil texture; fertilized
annually based on leaf analysis results and rainfed cropping
' Reference year of data
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Table 3. Average yield and nutritional deficiencies of 57 coconut provinces and
cities in the Philippines, PCA Study (Magat et al, 1981).

Province

Luzon fNorth and Central)
1. Isabela and Nueva Viscaya
2. Cagayan
3. llocos Norte/Sur
4. L a Umon
5. Pangasinan
6. Zambales and Bataan

Copra Yield (ton/ha)
Low-yielding
High-yielding
areas
areas

-

0.67
0.96
0.99
0.91
0.72
1.02

1.93
1.92
2.83
2.25
1.81

Nutritional
Deficiencies*

N, CL S
N,K
N
N, C I
N, K , S
N, K , S

Luzon (Southern Tasaloe)
7

C avitp

8.
9.
10.
11.
12.
13.
14.

Palawan
Batangas
Laguna
Quezon
Marinduque
Mindoro Oriental
Mindoro Occidental

0.74
0.77
0.89
1.14
1.13
0.84
l.II

1.86
_

2.19
1.93
2.17
1.98
2.01
"J 1 A

Bicol Redon
15. Camarines Norte
16. Camarines Sur
17. Albay
18. Sorsogon
19. Masbate
20. Catanduanes

1.13
0.86
0.86
1.44
0.89
0.78

1.76
1.89
2.25
2.37
1.91

Visavas (Central, Western)
21. Cebu
22. Negros Occidental
23. Negros Oriental
24. Bohol
25. Iloilo
26. Aklan
27. Antique
28. Capiz
29. Siquijor

1.01
0.95
1.01
0.81
0.89
0.96
0.74
0.90
0.85

2.26
1.60
1.94
1.89
2.39

-

2.01
1.70
1.68
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IN, U, 1

N, S , P
N, C I
N, CI
N.IQS
N, K , S
N, C I , S
N,K

N, K
N, K , S
N,K,S
N,S
N, K , S
N, K , S

N,K
N,K
N, S
N, K , S
N, K , S, P
N
N,S
N
N,K

Table 3. Continuation...
Province

30.
31.
32.
33.
34.

Leyte
Southem Leyte
Eastern Samar
Northern Samar
Western Samar

Western Mindanao
35. Zamboanga City
36. Zamboanga del Sur
37. Zamboanga del Norte
38. Basilan
Northern and Central
Nlindanao
39. Agusan del Norte
40. Agusan del Sur
41. Surigao del Norte
47

.Siirigan del Sur

43.
44.
45.
46.
47.

Misamis Oriental
Nlisamis Occidental
Lanao del Norte
Bukidnon
Camiguin

Southem Mindanao
48. Davao City
49. Davao del Sur
50. Davao Norte
51. Davao Oriental
52. South Cotabato
53. North Cotabato
54. Sultan Kudarat and
Maguindanao

Mean National: 1.43
* in low-yielding areas

Copra Y i e d (ton/ha)
High-yielding
Low-yielding
areas
areas

Nutritional
Deficiencies*

0.87
0.91
0.96
1.06
0.94

2.28
1.68
1.81
2.61
1.84

N,S
N,S
N,K,S,P
N,S
N,S

0.66
0.99
0.78
0.75

2.07
1.98
1.93
1.73

N,CI,S
N,CI
N,K
N, CI, S

0.98
0.48
0.72
0.84
0.96
0.97
0.98
1.07
1.12

1.91
1.82
1.83
2.04
2.10
2.33
2.57
1.97
1.66

N, K, CI, S
N,C1,S
N,S
N, S
N! C I , S
N, K , C I , S
N, CI, S
N, C I , S
N

0.73
0.93
0.82
0.79
0.93
0.71
0.65

1.43
2.16
2.38
1.95
2.00
2.17
1.70

N,a,s

0.88

1.98

N, C1,S
N , CI, S
N,K,C1,S
N, C I , S, Mg
N, C I , S, Mg
N, C I , S, Mg

V

8S

Table 4. Classes of Nutrient Deficiency (6) of Coconut Areas in the Philippines
and Provinces Covered (Based on Foliar Diagnosis) (PCA-AR, 1993)
TT^flr'K^nr'v

n

K

i

Iscc

P I S

r I uvuiccb

IN u r u D c r

V^agdyall, rVKJtin, ilOCUS O U l , U d g l l Q a

4

2) N-K-CI-S-B

Isabela, Camarines Norte, Camarines Sur, Albay,
Catanduanes,
Occidental
Mindoro,Oriental
Mindoro, Davao Norte, Misamis Oriental,
Zamboanga Sur

10

3) N-K-Mg-Cl-S

Batangas, Cavite

2

4) N-P-K-CI-S

Palawan,
Bohol, Agusan Norte, Misamis
Occidental, Sulu, Surigao Sur, Tawi-tawi

7

5) N-P-K-Ci-S-B

Aurora, llocos Norte, La Union, Marinduque,

34

IvldbUclLC,

X dilUdollIail,

V^UCZUIl,

xVUlllUlUli,

Zambales, BaTnan, Antique, Capiz, Cebu, Iloilo,
Leyte, Southem Leyte, Northern Leyte, Negros
Occidental, Negros Oriental, Samar, Eastem
Samar, Northern Samar, Siquijor, Agusan Sur,
Basilan, Bukidnon, Davao City, Davao Oriental,
Lanao Norte, Lanao Sur, Maguindanao, Surigao
Norte, Zamboanga City, Zamboanga Norte
N-P-K-Mg-Cl-S-B

North Cotabato, Sultan Kudarat, South Cotabato

3
60

TOTAL
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Table 5. Coconut Yield Gap: Research Center, Improved Farms and Unmanaged
Farms (Laguna Tall Variety)

Reference

Planting
Density
Palms/ha

Average Yield/Year
Copra/ha (t)
Nut'tree
1
2
1
2

Davao Research Center (DRC)
- K C l Study (Magat et al, 1975)
156
71.00
96.50
- NaCl Study (Magat et al, 1992)
156
93.50
127.70
- N P K Study (Prudente &
156
25.60
61.40
Mendoza, 1979)
- CI Nutrition Study (Magat and
143
63.10
79.20
Margate, 1990)
63.30
91.20
DRC Average
Zamboanga Research Center fZRC)
123.00
- Genetic Block - Laguna
143
(Breeding and Genetics, 1995)
138
35.00
83.00
- SCbDP Farms^ (Magat, 1995)
110
36.00
(81.00)*
- PCA Leaf Nutrition Survey
(Magat etal, 1981)
Research Stations Average
107.10
1 - Without Fertilizer Application
2 - With Fertilizer Application
3 - Small Coconut Farms Development Project (World Bank-assisted)
* - high yielding farms

90

1.77
1.90
0.71

2.64
3.74
2.75

1.93

3.24

1.58

3.09
4.10

1.02
0.88

2.79
(1.98)*
3.60

Table 6.

( '(tiiiparisuii of costs iiiul i cliiriis of cocoiitil |)co(liic(ioii/Iieclare per year willi Irealmeiils
oramiiioiiiiini siiMale R M L l i ^ H , ) and dinVrenl rales of soiliiini chloride ( N a C l ) .

l-'ertiti/ei C o s i ' '

Labor

Tolal

Average

(iross

Net

llenetll-

NaCl

NaCl

(NHd.SO^

Cosl ^

lixpeiiscs

Copra Y i c k l

liiconie ^

Income

Cost

(kf.^lree/vcar)

(10

(M)

(10

(10

(kg/ba)

(10

(10

Italio

OOO

0 00

440

848 10

1,288 10

1,312

6,710

5,421.00

4,2!

0.88

103 (lO

440

1,005,40

1,630,00

2,068

10,340

8,701.00

5.30

1.76

387 20

440

1,114 30

1,04 1 30

2.640

13.200

1 1.258,50

5 70

3 52

774 40

440

1,008 00

2.313.30

2,620

13,145

10,831.70

468

7 03

1,548 80

440

1.228 70

3,217,50

3,036

15,180

I 1.062.50

3.72

Source. Magat (1088)
'' Cost of fertilizeis applied to 1 10 coconut palins/ha.
^ Includes ring weeding, fertilizer ap|)iicalion, harvesting, and copra making
1 kg copra - P5 00

Table 7. Recommended maintenance NaCl rates for different age/stage of growth
of coconut palms
Rate of NaCFTree per Year

Age/Stage of Palms
Nursery

50 g

Field Planting

100 g

Six months after planting

150 g

One year after planting

500 g

Two years after planting

750 g

Three years after planting

1.10 kg

Four years after planting

1.30 kg

Five years and more

1.50 kg
Source: Magat (1988)

Table 8.

Phasing of the coconut replanting and the rehabilitation (fertilization)
components.
Covera ge (Ha)

PROJECT Y E A R
Replanting

With Tall
Varieties

With Hybrids

Total
5,000
3,500
3,500
4,000
9,000

1
2
3
4
5

4,000
3,000
2,600

1,000
500
900
4,000
9,000

Total
Rehabihtation
(Fertilization of Tails)

9,600

15, 400

1
2
3
4
5

Additional

Cumulative

20,000
60,000
88,000
100,000
80,000

20,000
80,000
168,000
268,000
348,000

Total
Source: SCFDP - Government of the Philippines (1990)
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348,000

Table 9, Effect of NaCl application on nutrient content (%) of coconut husk
(iVIAWA hybrid, Davao Research Center)
Treatment
(per tree/year)*

N

P

Control

0.30

0.02

1.62

0.60

0.07

1.5 kg NaCl

0.35

0.02

1.80

0.97

3.0 kg NaCl

0.30

0.02 1.80 0.95
plus blanket application of 1.5 kg (NH4)2S04 per tree
Source: Eroy, Margate and Ebuna (1990)

% Nutrient (dry matter basis)
Mg
K
CI
Ca

Na

S

0.14

0.07

0.03

0.09

0.18

0.13

0.02

0.09

0.16

0.09

0.02

Table 10. Concentration of nutrients in local tall (Tagnanan) and local hybrids
(TACxBAO and CATxBAO), Davao Research Center*
Treatment
(per tree/year)*

% Nutrient (dry matter basis)
K
Mg
Ca
Na
CI

N

P

Tagnanan Tall

0.34

0.01

1.85

0.97

0.08

0.14

TAG X BAG

0.42

0.03

2.03

0.75

0.13

CAT X BAG

0.44

0.04

2.20

0.92

0.14

s

B
(ppm)

0.06

0.01

19.3

0.20

0.09

0.01

14.1

0.20

0.09

0.01

18.0

•Fertilized with 1.5 (NH4)2SG4 plus 2.0 KCVtree or 1.75 kg NaCl/tree, annually
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Table 11. Nutnent Supplying capacity and corresponding fertilizer value of
coconut husks (PCA-ARDB, 1997)
Ml
IN Uii~ni=*nt/
U ICllU
Fertilizer

Tflpnan an Tall
kg/100
gTiusk
husks

T A C x B A O Hybrid
kg/100
g/husk
husks

1

0.11
A . ^1
U
J J

0.61
1.01

5.8

0.58

A C

A AC

0.24
0.48

2.6
c a
5.2

0.4
2.0

A A/1

A

N
[as (NH4)2S04]

0.9
4.7

0.09
0.47

1.2
5.9

0.12
0.59

K
[as K C l ]

5.4
8.9

0.54
0.89

6.1
10.1

CI
[as NaCl]

2.8
5.6

0.28
0.56

2.4

Mg

0.4

0.04

iTdooe

/tnlrtmtt(=*l
UULUllllLCJ

1. i

Average
kg/100
g/husk
husks

A

D

4.8

0.04
0.20

1.1
C

5.J

9.5

A

0.4
1.5

0.95
0.26
A SO

A
U , C\A
U4

0.15

P

0.2
0.13

0.02
0.013

0.2
1.1

0.02
0.11

0.2
0.6

0.02
0.06

s

0.03
0.12

0.003
0.012

0.03
0.12

0.003
0.012

0.03
0.12

0.003
0.012

[as (NH4)2S04]

10.1 g
Total Nutrient
22.2
g
Total Fertilizer Eauivalent
Note: Dry weight of whole husk (g): Tagnanan, 299 g; T A C x B A O , 269 g
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1.01 kg
2.22 kg

Table 12. Chemical Properties of Coir Dust (from PCA-Davao Research Center,
ASAP undated report)

Property/Nutrient

Content
(ppm)

pH

5,8-6.0

Electrical Conductivity

2.4-3.7

Kg/ha'

(mmhos/cm)

NH4-N

0-0.2

0-0.40

NO3-N

0.25-0.50

0.5-1.0

P

44-60

88-120

K

680-1,080

1360-2160

Ca

4.5-10

9-20

Mg

3-7

6-14

01

600-800

1200-1600

Na

28-53

56-106

Zn

0.12-0.71

0.24-0.42

Mn

0.03-0.05

0.06-0.10

Cu

0.03-0.05

0.06-0.10

Fe

0.37-0.65

0.74-1.30

B

0.10-0.16

0.20-0.32

C E C (meq/lOOg)

37.4-40.4

' estimated @ 15 cm depth of coir dust applied'spread in the field per hectare.

95

Table 13.

General Recommendations for Coastal and Inland Coconut Areas under
the Post-Rehabilitation Period (at least in 2-3 years)

Condition
or Area

Fertilizer Material Options
Amount of
Weight
Coconut
Coir Dust'
Husks' (per
(per tree)
tree)

Frequency and
Timing

Coastal
(within 2 km from
coastline)

50 husks

10 kg

anytime of the year, every 6
months; best at start of rainy
season and before end of rainv
season (in dry and intermediate
growing zones)

Inland
(more than 2 km
from coastline)

75 husks

15 kg

anvtime of the vear, everv 6
months; best at start of rainy
season and before end of rainv
tf

season (in dry and mtermediate
growing zones)
Methods of Application:
1) Husk
- Spread uniformly around root feed zone, within 1.5 m radius; each
husk separated in 4-5 pes.
2) Coir Dust - either by broadcast and fork-in within the topsoil (4-6 inches) or by
hole method (in 8-10 holes, distribute the coir dust).
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Table 14. Options in fertilizer application for post-rehabilitation of farms.
OPTION
1)

Inorganic or
Mineral fertilizers

2)

coconut husk +
K C l or NaCl

RATEATREE
Based on
Leat
Analysis

100- 150 pes
1 A CA 1.-™/. —

+ U . J U Kg/yr

J)

4)

uoir uusx ^ Mui
or NaCl

Integrated Soil and
Fertility Mgt.
(ISFM)

in

IS

Irrt

—

lU - 1kgfree
J Kg ^
0.50

TIMING & METHOD OF APPLICATION '
once or split every 6 months, depending on
rainfall type; follow either broadcast and
fork-in (incorporated with top soil) or hole
method (8-10 holes around base of palm.
fertilizer umformly distributed and then
cover holes with soil.
Two methods: Follow either one.
(1) distributed around bases of tree (1 m
radius), two layers (first layer - concave face
up, then second layer, concave face down
bury to 30 cm below and cover with top soil
K L l or NaLl tertilizers by broadcast and
rork-m.
once d year, start oi rainy season, i wo
ivietnous. (1) Droaacast at s.j - 4 cm tnicK
within I m radius; (2) incorporate within 10
_ 17 p m nf C A i l m CIADITIO J i r p a K P l nr NJnPl
fertilizers by broadcast and fork-in.
Refer to Table 13

Refer to
Table 15

' Cut weeds or other farm plant residues at all times as practical should be mulched
around base of coconut.
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Table 15. Six (6) Integrated Soil Fertility Schemes or ISF>I schemes or options
Orgamc Fertilizer Source (OF)

plus

Mineral or Inorganic Fertilizer Source

(IF)
(per tree/year) *
1)

Commercial Organic fertilizer
(COF) (around 1-I.5m radius
of tree) @4-6 kgdree/year

Plus

0.50 - 0.75 kg NaCl

2)

Farm Compost (FCF) (around
1-1.5m radius of tree) @6-8
kg/tree/year

plus

0.75 kg NaCl

3)

Legume Creeping Covercrops
( L C C ) (in interrows)

plus

0.75 kg NaCl

4)

Bush Legume ( B L ) (within 2 m
area of rows of coconut)

plus

0.75 kg NaCI

5)

Green Manure (GM) (in
interrows)

plus

0.75 kg NaCl

6)

Rotation of cereal and grain
legumes (as intercrop)

plus

0.75 kg NaCl

for coconut area with low soil K , apply 0.40 kg K C l ^ 0.35 kg NaCl
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